Phosgene

Phosgene (COCI,)
CAS 75-44-5; UN 1076

Synonyms include carbonic acid dichloride, carbonic dichloride, carbon oxychloride, carbonyl
chloride, and chloroformyl chloride.

-

Per sons exposed only to phosgene gas do not pose substantial risks of secondary )
contamination. Persons whose clothing or skin is contaminated with liquid phosgene
(ambient temperature below 47 °F) can secondarily contaminate response per sonnel
through direct contact or off-gassing vapor.

At room temper ature, phosgeneis a colorless, nonflammable gas with a suffocating
odor like new mown hay. However, odor providesinsufficient warning of hazardous
concentrations. At high concentrationsit is mildly irritating.

Below 47 °F, it isa colorless, fuming liquid; contact with theliquid can cause
frostbite. In the presence of water (sweat, saliva, tears), theliquid or gas slowly
hydrolyzesto hydrochloric acid, which can irritate and damage cells.

Phosgeneis absorbed to some extent by the lungs, but not by intact skin. Systemic
damageisusually a secondary result of anoxia caused by loss of lung function. It is
corrosiveto thelungs and intact skin. )

Description Phosgene is a colorless, fuming liguid below 47 °F (8.2 °C) and a
colorless, nonflanmable gas above 47 °F. At low concentrations, its
odor is smilar to that of green corn or new mown hay; at high
concentrations, its odor can be sharp and suffocating. Phosgeneis
dightly soluble in water and is hydrolyzed dowly by moisture to
form hydrochloric acid. It is soluble in most liquid hydrocarbons. It
is shipped as a liquefied, compressed gas. Large quantities of
phosgene should be stored in a dry, cool, well-ventilated, and
firegproof room. Phosgene is a combustion product of many
household products that contain volatile organochlorine
compounds. Therefore, it may contribute to the hazards of smoke
inhaation in fire victims and firefighters.

Routes of Exposure

Inhalation Inhalation is the mgor route of phosgene exposure. The odor
threshold for phosgene is 5 times higher than the OSHA PEL.
Thus, odor provides insufficient warning of hazardous
concentrations. Phosgen€e's irritating quaity can be mild and
delayed, which may result in a lack of avoidance leading to
exposure for prolonged periods. Phosgene is heavier than air and
may cause agphyxiation in poorly ventilated, low-lying, or enclosed
Spaces.
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in/Eye Contact

Ingestion

Sour ces/Uses

Standardsand
Guiddines

Physical Properties

Children exposed to the same levels of phosgene gas as adults may
receive larger doses because they have greater lung surface
areatbody weght ratios and increased minute volumes.weight ratios.
In addition, they may be exposed to higher levels than adultsin the
same location because of their short stature and the higher levels of
phosgene gas found nearer to the ground.

When phosgene gas contacts moist or wet skin, it may cause
irritation and erythema. High airborne concentrations can also cause
corned inflammeation and opacification. Direct contact with liquid
phosgene under pressure can cause frostbite as well as severe
irritation and corrosive effects.

Children are more vulnerable to toxicants affecting the skin because
of their relatively larger surface areacbody weight ratio.

Ingestion of phosgene is unlikely because it is a gas a room
temperature.

Phosgene is produced commercidly by chlorinating carbon
monoxide. It isacombustion or decomposition by-product of most
voldile chlorinated compounds; therefore, household substances
such as certain olvents, paint removers, and dry-cleaning fluids can
produce phosgene when exposed to heet or fire. Phosgene may aso
be produced during the welding of meta parts that have been
cleaned with chlorinated hydrocarbons. Phosgene is used as an
intermediate in the manufacture of many chemicds including
isocyanates, polyurethane, polycarbonates, dyes, pesticides, and
pharmaceuticals.

OSHA PEL (permissble exposure limit) = 0.1 ppm (averaged over
a 8-hour workshift)

NIOSH IDLH (immediately dangerousto life or hedth) = 2 ppm

AIHA ERPG-2 (emergency response planning guiddine)
(maximum airborne concentration below which it is believed that
nearly al individuas could be exposed for up to 1 hour without
experiencing or developing irreversible or other serious hedth
effects or symptoms which could impair an individud’s ability to
take protective action) = 0.2 ppm

Description: Colorless gas with musty odor at room temperature;
afuming liquid below 47 °F (8 °C).
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I ncompatibilities

Warning properties. Detectable odor following brief emergency
releases,; odor threshold 0.4 to 1.5 ppm; dightly irritating in high
concentration. Odor provides inadequate war ning of har mful
concentrations.

Molecular weight: 98.9 ddtons

Bailing point: (760 mm Hg): 47 °F (8 °C)

Freezing point: -198 °F (-127 °C)

Foecific gravity: 1.43 (liquid at 32 °F)

Vapor pressure: 1,215 mmHg at 68 °F (20 °C)

Gasdensity: 348 (air =1)

Water solubility: Sight

Flammability: Nonflammable gas

Phosgene reacts with moisture (water or alcohals). In water, it
dowly decomposesto hydrochloric acid and carbon dioxide. When
heeted to decompostion, it will produce toxic and corrosive fumes.
Phosgene reacts violently with various chemicals (eg., dkalis,
ammonia, amines, copper, duminum); it attacks many metasin the
presence of water and can a so attack plastic and rubber.
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Health Effects

~

Phosgeneisan irritant to the skin, eyes, and respiratory tract; there may be minimal
irritation immediately after exposure, but delayed damage may be severe.

Common initial symptomsinclude mild irritation of the eyes and throat, with some
coughing, choking, feeling of tightnessin the chest, nausea and occasional vomiting,
headache, and lacrimation.

Phosgene poisoning may cause respiratory and cardiovascular failure, which results
from low plasma volume, increased hemoglobin concentration, low blood pressure,
and an accumulation of fluid in the lungs. Secondary systemic damage isthe result of
anoxia.

J

Acute Exposure Phosgene directly reacts with amine, sulfhydryl, and alcohol groups
in cells, thereby adversdly affecting cell macromolecules and cell
metabolism. Direct toxicity to the cells leads to an increase in
capillay permeahility, resulting in large shifts of body fluid,
decreasng plasmavolume. In addition, when phosgene hydrolyzes,
it forms hydrochloric acid, which can aso damage surface cells and
cause cell death in the dveoli and bronchioles. Hydrochloric acid
release into the mucosa triggers a systemic inflammatory response.
Phosgene dimulates the synthesis of lipoxygenase-derived
leukotrienes, which attract neutrophils and causes their massive
accumulation in the lungs; this contributes to the development of
pulmonary edema. Following phosgene exposure, a patient may be
free of symptoms for 30 minutes to 48 hours before respiratory
damage becomes evident; the more severe the exposure, the shorter
thelatency. If theinitid concentration of phosgene was high, rapid
onset of direct cytotoxicity and enzymatic poisoning may ensue.
Because phosgeneis not very water soluble and hydrolysis tends to
be dow, victims inhaing low concentrations of the gas may
experience no irritation or only mild irritation of the upper airway.
Lack of irritation dlows victims to inhde the gas more deeply into
the lungs and for prolonged periods.

Children do not always respond to chemicasin the same way that
adults do. Different protocols for managing their care may be
needed.

Respiratory Inhaling low concentrations of phosgene may cause no signs or
symptomsiinitialy, or symptoms may be due only to mild irritation
of the airways, these symptoms (dryness and burning of the throat
and cough) may cease when the patient is removed from exposure.
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Cardiovascular

Dermal

Ocular

Hematologic

However, after an asymptomatic interva of 30 minutes to 48 hours,
in those developing severe pulmonary damage, progressive
pulmonary edema develops rapidly with shallow rapid respiration,
cyanads, and apanful paroxysma cough producing large amounts
of frothy white or yellowish liquid. Inadequate, |abored respiration,
during which abnorma chest sounds are evident, may be
accompanied by increased distress and apprehension. Insufficient
oxygenation of arterid blood, and massve accumulation of fluid in
the lungs may be accompanied by cardiovascular and hematological
sgns.

Exposure to phosgene has been reported to result in Reactive
Airway Dysfunction Syndrome (RADS), a chemically- or irritant-
induced type of asthma.

Children may be more vulnerable to corrosve agents than adults
because of therdatively smdler diameter of their airways. Children
may aso be more vulnerable because of increased minute
ventilation per kg and failure to evacuate an area promptly when
exposed.

Cardiovascular collgpse may occur if the patient is severdy
hypovolemic and hypoxemic from accumulaion of fluid in the
lungs. Destruction of red blood cells in the pulmonary circulation
can cause capillary plugging that leads to strain on the right side of
the heart and desath.

If the kiniswet or moist, contact with phosgene vapor can cause
irritation and redness of the skin. Contact with liquid phosgene
under pressure can result in frosthite.

Because of their relaively larger surface area:body weight ratio,
children are more vulnerabl e to toxicants affecting the skin.

High vapor concentrations cauise tearing and increased presence of
blood in the eye. Contact with liquid phosgene may result in
clouding of the cornea and delayed perforation.

In severe cases, phosgene may cause hemolysis that results in the
plugging of pulmonary capillaries.

Most hematologic changes (e.g., hemolys's, methemoglobinemia,
bone marrow suppression, and anemia) can be detected by standard
blood tests.
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Hepatic

Renal

Gadtrointestinal

Potential Sequelae

Chronic Exposure

Carcinogenicity

Reproductive and
Developmental Effects

In cases of high exposures, phosgene may be directly cytotoxic to
the liver, causing necrosis and loss of function.

In cases of high exposures, phosgene may be directly cytotoxic to
the kidneys, causing necrosis and loss of function.

Nausea and vomiting may occur following exposure to phosgene.

If the patient survivesthe initid 48 hours after exposure, recovery
islikdy. Sengtivity to irritants may persst, causing bronchospasm
and chronic inflammation of the bronchioles. Pulmonary tissue
dedtruction and scarring may lead to chronic dilation of the bronchi,
lobular emphysema, regions of atelectass, and incressed
susceptibility to infection.

Exposure to phosgene has been reported to result in Reactive
Airway Dysfunction Syndrome (RADS), a chemically- or irritant-
induced type of asthma.

A group of workers who were exposed daily to high levels of
phosgene showed an increase in mortaity and morbidity from
inflammation of the lungs, chronic inflammeation of the bronchioles,
destruction of dveoli, and impaired pulmonary function. Chronic
exposures to low levels of phosgene may lead to chronic
pneumonitis, which may resolve or lead to pulmonary edema.

Chronic exposure may be more serious for children because of their
potential longer latency period.

Phosgene has not been classfied for carcinogenic effects.

No information was found pertaining to reproductive or
devdopmenta hazards caused by phosgene exposure. Phosgeneis
not induded in Reproductive and Devel opmental Toxicants, a 1991
report published by the U.S. Generd Accounting Office (GAO) that
lists 30 chemicds of concern because of widdy acknowledged
reproductive and developmenta consequences.
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Prehospital Management

Victims exposed only to phosgene gas do not pose substantial risks of secondary
contamination to per sonnel outside the Hot Zone. Victims whose clothing or skin is
contaminated with liquid phosgene (ambient temperature below 47 °F) can
secondarily contaminate response personnel through direct contact or off-gassing

vapor.

Rescue personnel should use breathing appar atus and chemical protective clothing if
thereisa possibility of exposureto unsafe levels of phosgene.

Phosgeneis a severe pulmonary irritant. However, serious pulmonary effects may be

delayed up to 48 hours.

Systemic effects are largely a secondary effect of anoxia resulting from pulmonary
injury. Phosgeneisalsoirritating to the eyes and skin.

Thereisno antidote for phosgene. Treatment consists of support of respiratory and

cardiovascular functions.

~

J

Hot Zone

Rescuer Protection

ABC Reminders

Victim Removal

Rescuers should be trained and gppropriately attired before entering
the Hot Zone. If the proper equipment isnot available, or if rescuers
have not been trained in its use, assstance should be obtained from
a loca or regional HAZMAT team or other properly equipped
response organization.

Phosgene is a severe respiratory tract irritant and skin irritant;
contact with the liquid will cause frosthite.

Respiratory Protection: Positive-pressure-demand, self-contained
bresthing gpparatus (SCBA) isrecommended in response Situations
that involve exposure to potentialy unsafe levels of phosgene.

in Protection: Chemical-protective clothing is recommended
because phosgene gas can cause skinirritation and burns. NIOSH
recommends protective suites made from Responder™ (K appler
Co.), Tychem 10000™ (DuPont Co.), or Teflon™ (DuPont Co.).

Quickly accessfor apatent airway, ensure adequate respiration and
pulse. If trauma is suspected, maintain cervicad immobilization
manualy and goply acarvicad collar and a backboard when feasible.

If victims can wak, lead them out of the Hot Zone to the
Decontamination Zone. Victims who are unable to wak may be

9
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Decontamination Zone

Rescuer Protection

ABC Reminders

Basic Decontamination

removed on backboards or gurneys, if these are not available,
carefully carry or drag victims to sofety.

Victims should be kept warm and quiet; any activity subsequent to
exposure may increase the likelihood of death.

Condder appropriate management of chemicaly contaminated
children, such as measures to reduce separation anxiety if achildis
separated from a parent or other adult.

Victims exposed only to phosgene gas who have no evidence of
skinor eyeirritation may be transferred immediately to the Support
Zone. Other patients will require decontamination as described
below.

If exposure levels are determined to be safe, decontamination may
be conducted by personnd wearing alower level of protection than
that worn in the Hot Zone (described above).

Quickly accessfor apatent airway, ensure adequate respiration and
pulse. Stabilize the cervicd spine with a collar and a backboard if
trauma is suspected. Administer supplemental oxygen as required.
Assg ventilation with abag-vave-mask device if necessary.

Victims should be kept warm and quiet; any activity subsequent to
exposure may increase the likelihood of death.

Victimswho areable may assist with their own decontamination. If
the exposure involved liquid phosgene (ambient temperature below
47 °F[8 °C]) and if clothing is contaminated, remove and double-
bag the clothing.

Flush exposed skin and hair with plain water for 3 to 5 minutes.
Wash thoroughly with sogp and water. Use caution to avoid
hypothermia when decontaminating children or the elderly. Use
blankets or warmers when appropriate.

Fush exposed or irritated eyes with plain water or sdinefor at least
15 minutes. Remove contact lenses if easily removable without
additiond traumato the eye. If acorrosve material is suspected or
if pan or injury is evident, continue irrigation while transferring the
victim to the Support Zone.

Condder appropriate management of chemicaly contaminated
children a the exposure Ste. Provide reassurance to the child during
decontamination, especidly if separation from a parent occurs.



Phosgene

Transfer to Support Zone

Support Zone

ABC Reminders

Additional Decontamination

Advanced Treatment

As so0n as basic decontamination is complete, move the victim to
the Support Zone.

Be certain that victims have been decontaminated properly (see
Decontamination Zone above). Victims who have undergone
decontamination or have been exposed only to phosgene gas
generdly pose no serious risks of secondary contamination. In such
cases, Support Zone personne require no specidized protective
gear.

Quickly accessfor apatent airway. If traumais suspected, maintain
cervica immobilization manudly and apply a cervicd collar and a
backboard when feasble. Ensure adequate respiration and pulse.
Administer supplemental oxygen as required and establish
intravenous access if necessary. Place on a cardiac monitor. Watch
for sgns of arway swelling and obstruction such as progressive
hoarseness, stridor, or cyanosis.

Continue irrigating exposed skin and eyes, as gppropriate.

In cases of respiratory compromise secure airway and respiration
via endotrached intubation. If not possble peform
cricothyroidotomy if equipped and trained to do so.

Treat patients who have bronchospasm with aerosolized
bronchodilators The use of bronchid sensitizing agents in Situations
of multiple chemical exposures may pose additiond risks. Consider
the hedth of the myocardium before choosng which type of
bronchodilator should be administered. Cardiac senditizing agents
may be appropriate; however, the use of cardiac senditizing agents
after exposure to certain chemicas may pose enhanced risk of
cardiac arrhythmias (especidly in the ederly). Phosgene poisoning
isnot known to pose additional risk during the use of bronchia or
cardiac sensitizing agents.

Congder racemic epinephrine aerosol for children who develop
gridor. Dose 0.25-0.75 mL of 2.25% racemic epinephrine solution
in 2.5 cc water, repeat every 20 minutes as needed, cautioning for
myocardia variability.

Patients who are comatose, hypotensive, or are having seizures or
cardiac arrhythmias should be trested according to advanced life
support (ALS) protocols.
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Transport to Medical Facility

Multi-Casualty Triage

Only decontaminated patients or patients not requiring
decontamination should be transported to a medical facility. “ Body
bags’ are not recommended.

Report to the base gation and the recelving medicd facility the
condition of the patient, treatment given, and estimated time of
ariva a the medical facility.

Consult with the base gtation physician or the regiona poison
control center for advice regarding triage of multiple victims.

Phosgene hasrdatively little odor or irritating effects at moderately
toxic air concentrations; serious health effects may occur without
warning or symptoms. Because serious complications may be
delayed up to 48 hours after exposure, dl patients who have
suspected phosgene exposure should be transported to a medica
facility for evauation.
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Emergency Department M anagement

~

Patients exposed only to phosgene gas do not pose significant risks of secondary
contamination to personnel outsidethe Hot Zone. Victims whose clothing or skin is
contaminated with liquid phosgene (ambient temper atur e below 47°F) can
secondarily contaminate hospital personnel by direct contact or through off-gassing

vapor.

Rescue personnel should use breathing appar atus and chemical protective clothing if
thereisa possibility of exposureto unsafe levels of phosgene.

Phosgeneis a severe pulmonary irritant. However, serious pulmonary effects may be
delayed up to 48 hours.

Systemic effects are largely a secondary effect of anoxia resulting from pulmonary
injury. Phosgeneisalsoirritating to the eyes and skin.

Thereisno antidote for phosgene. Treatment consists of support of respiratory and
cardiovascular functions.

J

Decontamination Area Unless previoudy decontaminated, al patients suspected of contact
with phosgene liquid and al victims with skin or eye irritation
require decontamination as described bel ow. Because contact with
liquid phosgene may cause burns, don butyl rubber gloves and
gpron and eye protection before tregting patients. All other patients
may be transferred immediately to the Critical Care Area.

Be aware that use of protective equipment by the provider may
cause fear in children, resulting in decreased compliance with
further management efforts.

Because of their relatively larger surface area:body weight rétio,
children are more vulnerable to toxicants affecting the skin. Also,
emergency room personne should examine children’s mouths
because of the frequency of hand-to-mouth activity among children.

Victims should be kept warm and quiet; any activity
subsequent to exposure may increase the likelihood of death.

ABC Reminders Evauate and support airway, breathing, and circulation. Children
may be more vulnerable to corrosve agents than adults because of
the smdler diameter of ther arways. In cases of respiratory
compromise secure airway and respiration via endotrached
intubation. If not possible, surgically creste an airway.
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Basic Decontamination

Critical Care Area

ABC Reminders

Treat patients who have bronchospasm with aerosolized
bronchodilators The use of bronchid sensitizing agents in Situations
of multiple chemical exposures may pose additiond risks. Consider
the hedth of the myocardium before choosng which type of
bronchodilator should be administered. Cardiac sengitizing agents
may be appropriate; however, the use of cardiac senditizing agents
after exposure to certain chemicas may pose enhanced risk of
cardiac arrhythmias (especidly in the elderly). Phosgene poisoning
isnot known to pose additional risk during the use of bronchia or
cardiac sensitizing agents.

Congder racemic epinephrine aerosol for children who develop
gridor. Dose 0.25-0.75 mL of 2.25% racemic epinephrine solution
in 2.5 cc water, repeat every 20 minutes as needed, cautioning for
myocardia variability.

Patients who are comatose, hypotensive, or have seizures or
ventricular arrhythmias or rend failure should be treated in the
conventiona manner.

Vicimswho areable may assist with their own decontamination. If
the exposure involved liquid phosgene (ambient temperature below
47°F [8 °C]) and if clothing is contaminated, remove and double-
bag the clothing.

Flush exposed skin and hair with plain water for 3 to 5 minutes.
Wash thoroughly with sogp and water. Use caution to avoid
hypothermia when decontaminating children or the elderly. Use
blankets or warmers when appropriate.

Hush exposed or irritated eyes with plain water or sdinefor at least
15 minutes. Remove contact lenses if easily removable without
additiond traumato the eye. If acorrosve material is suspected or
if pain or injury isevident, continue eye irrigation while transferring
the patient to the Critical Care Area.

An ophthamic anesthetic, such as 0.5% tetracaine, may be
necessary to dleviate blepharospasm, and lid retractors may be
required to allow adequate irrigation under the eyelids.

Be certain that gppropriate decontamination has been carried out
(see Decontamination Area above).

Evduate and support airway, breathing, and circulation asin ABC
Reminders above. Children may be more vulnerable to corrosive
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Inhalation Exposure

in Exposure

agentsthan adults because of the rdatively smdler diameter of their
airways. Establish intravenous accessin serioudy ill patientsif this
has not been done previoudy. Continuousdy monitor cardiac

rhythm.

Patients who are comatose, hypotensive, or have seizures or cardiac
arrhythmias should be treated in the conventionad manner.

Administer supplemental oxygen by mask to patients who have
respiratory complaints. Treet patients who have bronchospasm with
aerosolized bronchodilators. The use of bronchid sengtizing agents
in situations of multiple chemica exposures may pose additiona
risks. Congder the hedth of the myocardium before choosing which
type of bronchodilator should be administered. Cardiac senditizing
agents may be appropriate; however, the use of cardiac senditizing
agents after exposure to certain chemicals may pose enhanced risk
of cadiac arhythmias (especidly in the dderly). Phosgene
poisoning is not known to pose additiona risk during the use of
bronchid or cardiac sengtizing agents.

Congder racemic epinephrine aerosol for children who develop
gridor. Dose 0.25-0.75 mL of 2.25% racemic epinephrine solution
in 2.5 cc water, repeat every 20 minutes as needed, cautioning for
myocardia variability.

Obsarve patients who are in respiratory distress for up to 48 hours
and periodicaly reexamine their chests and order other appropriate
sudies. Follow up asclinicaly indicated.

Corticosteroids are suggested for intense inflammation, especidly
inflammation of the respiratory epitheium. If the patient
experienced savere exposure, consider initiating intravenous steroid
therapy while the patient is asymptometic.

Prophylactic antibiotics are not routinely recommended but may be
used based on the results of sputum cultures. Pneumonia can
complicate severe pulmonary edema and may cause death up to
48 hours after onset of pulmonary edema.

Diuretics are contraindicated. Pulmonary edema due to phosgene
inhaation is not hypervolemic in origin; patients tend to be
hypovolemic and hypotensve. Dopamine may be required for
trestment of hypotenson, bradycardia, or rend falure. Initiate fluid
resuscitation as needed.

If phosgene wasin contact with the skin, chemical burns may result;
treat as therma burns.
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Eye Exposure

Antidotesand
Other Treatments

Laboratory Tests

Digpogition and
Follow-up

Delayed Effects

Patient Release

Follow-up

Because of their relaively larger surface area:body weight rétio,
children are more vulnerabl e to toxicants affecting the skin.

Continue irrigation for a least 15 minutes. Test visua acuity.
Examine the eyes for corned damage and treat appropriately.
Immediately consult an ophthamologist for patients who have
corned injuries.

There is no antidote for phosgene. Treatment is supportive.

The diagnods of acute phosgene toxicity is primarily clinica, based
on symptoms of irritation and breathing difficulty. However,
laboratory testing isuseful for monitoring the patient and evaluating
complications. Routine laboratory studies for al exposed patients
include CBC, glucose, and eectrolyte determinations. ECG
monitoring is useful for patients exposed to phosgene. Chest
radiography and pulse oximetry (or ABG measurements) are aso
recommended for severe inhalation exposure. Evidence of
pulmonary edema—hilar enlargement, and ill-defined, centra-patch
infiltrates on chest radiography—is alate finding that may occur 6
to 8 hours after exposure.

Plasma phosgene levels are not clinicaly useful.

Consder hospitdizing dl patients who have suspected phosgene
exposure. Patients who have respiratory compromise should be
admitted to an intengive care unit.

Because pulmonary edemamay not occur for up to 48 hours after
exposure, patients who have known exposure should be observed
and reexamined periodicaly before confirming the absence of toxic
effects. Patients who have bronchospasm or pulmonary edema
should be watched carefully for signs of impending respiratory
falure and should be managed accordingly. Patients who survive for
48 hours usudly recover.

Asymptometic patients who have normd initial examinations and no
ggns of toxicity after observation for 48 hours may be discharged
with indructions to seek medicad care promptly if symptoms
develop (see the Phosgene—Patient Information Sheet below).

Obtain the name of the patient’s primary care physician so that the
hospital can send a copy of the ED visit to the patient’ s doctor.

Patients may have long term damage to the lungs and increased
susceptibility to infection. Sendtivity to irritants may persst, causing
bronchospasm, chronic inflammation of the bronchioles and
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Reporting

Reective Airway Dysfunction Syndrome (RADS), a chemically- or
irritant-induced type of asthma.

Patients who have corned injuries should be reexamined in
24 hours.

If awork-rdaed incident has occurred, you may be legdly required
to file areport; contact your state or local health department.

Other persons may il be at risk in the setting where thisincident
occurred. If the incident occurred in the workplace, discussing it
with company personnel may prevent future incidents. If a public
hedlth risk exigts, notify your state or loca health department or
other regpongble public agency. When appropriate, inform patients
that they may request an evauation of their workplace from OSHA
or NIOSH. See Appendices Il and 1V for alist of agencies that
may be of assstance.



Phosgene

18 Emergency Department Management ¢ ATSDR



Phosgene

Phosgene
Patient I nformation Sheet

This handout provides information and follow-up instructions for persons who have been exposed to
phosgene.

What is phosgene?

At room temperature, phosgene is a colorless gas. At high concentrations, it has a suffocating odor; at low
concentrations, it smells like green corn or new mown hay. It is not flammable. Phosgene is used in the
manufacture of many chemicas. It isdso produced when chlorine-containing chemicals burn or break down.

What immediate health effects can result from exposur e to phosgene?

Most exposures to phosgene occur from breathing the gas. Exposure to small amounts usualy causes eye,
nose, and throat irritation. However, theirritating effects can be so mild at first that the person does not leave
the area of exposure. Generdly, the higher the exposure, the more severe the symptoms. Extended exposure
can cause severe breathing difficulty, which may lead to chemical pneumonia and death. Severe breathing
problems may not develop for aslong as 48 hours after exposure.

Can phosgene poisoning be treated?
Thereisno antidote for phosgene, but its effects can be treated, and most exposed persons get well. Persons
who have experienced serious symptoms may need to be hospitaized.

Areany future health effectslikely to occur?

A single smal exposure from which a person recovers quickly is not likely to cause delayed or long-term
effects. After aserious exposure, some symptoms may take afew days to develop. Some persons who have
had serious exposures have devel oped permanent breathing difficulty and tend to develop lung infections
eedly.

What tests can be doneif a person has been exposed to phosgene?

Specific testsfor the presence of phasgenein blood or urine generadly are not useful to the doctor. If a severe
exposure has occurred, chest x-rays, blood and urine analyses and other tests may show whether the lungs
or other organs have been injured. Because effects may take severd daysto develop, immediate and follow-
up testing of lung function should be donein al cases of suspected exposure to phosgene.

Wher e can mor e infor mation about phosgene be found?

More information about phosgene can be obtained from your regional poison control center; your state,
county, or loca hedth department; the Agency for Toxic Substances and Disease Registry (ATSDR); your
doctor; or aclinic in your areathat speciaizes in occupationa and environmenta hedth. If the exposure
happened at work, you may wish to discuss it with your employer, the Occupationa Safety and Hedlth
Administration (OSHA), or the Nationd Institute for Occupational Safety and Health (NIOSH). Ask the
person who gave you thisform for help in locating these tel ephone numbers.
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Follow-up Ingtructions

Keep this page and take it with you to your next gppointment. Follow only the instructions checked below.
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Cdl your doctor or the Emergency Department if you develop any unusud signs or symptoms within the
next 24 hours, especialy:

coughing or wheezing
difficulty bresthing or shortness of breath
increased pain or adischarge from exposed skin or eyes

chest pain or tightness

No follow-up gppointment is necessary unless you develop any of the symptoms listed above.

Cdl for an gppointment with Dr. in the practice of

When you cdl for your appointment, please say that you were treated in the Emergency Depa‘tment a
Hospitd by and were advised to

beseenaganin days.

Return to the Emergency Department/ Clinic on (date) a_

AM/PM for afollow-up examination.

Do not perform vigorous physical activitiesfor 1 to 2 days.

Y ou may resume everyday activities including driving and operating machinery.

Do not return to work for days.

Y ou may return to work on alimited basis. See ingtructions below.

Avoid exposure to cigarette smoke for 72 hours; smoke may worsen the condition of your lungs.
Avoid drinking acohalic beveragesfor at least 24 hours; alcohol may worsen injury to your
stomach or have other effects.

Avoid taking the following medications:
Y ou may continue taking the following medication(s) that your doctor(s) prescribed for you:

Other instructions;

Provide the Emergency Department with the name and the number of your primary care physician so that
the ED can send him or her arecord of your emergency department visit.

Y ou or your physician can get more information on the chemica by contacting:

or , or by checking out the following Internet
Web dites: ; :
Signature of patient Date
Signature of physician Date
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