Phosphine

Phosphine (PH,)
CAS 7803-51-2; UN 2199
Also: Aluminum Phosphide (CAS 20859-73-B; UN 1397)
and Zinc Phosphide (CAS 1314-84-7; UN 1714)

Synonyms of phosphine include hydrogen phosphide, phosphorus hydride, phosphorus trihydride,
and phosphoretted hydrogen.

-

Per sons exposed only to phosphine gas do not pose substantial risks of secondary )
contamination; however, persons exposed to solid phosphides may present such risks.
Metallic phosphides on clothes, skin, or hair can react with water or moistureto
gener ate phosphine gas. Vomitus containing phosphides can also off-gas phosphine.

Phosphineis extremely flammable and explosive; it may ignite spontaneously on
contact, with air. Phosphine has a fish- or garlic-like odor, but may not provide
adequate war ning of hazar dous concentrations. When phosphine burnsit produces a
dense white cloud of phosphorus pentoxide, P,O fume. Thisfumeisa severe
respiratory tract irritant dueto the rapid formation of orthophosphoric acid, H,PO,,
on contact with water.

Phosphineisarespiratory tract irritant that attacks primarily the cardiovascular
and respiratory systems causing peripheral vascular collapse, cardiac arrest and
failure, and pulmonary edema.

Most phosphine exposures occur by inhalation of the gas or ingestion of metallic
phosphides, but dermal exposureto phosphides can also cause systemic effects.

J

Description Phosphineis a colorless, flanmable, and toxic gas with an odor of
garlic or decaying fish. It can ignite spontaneoudy on contact with
ar. Thegasis shipped as aliquefied, compressed ges.

Aluminum phosphide (Celphos, Phostoxin, Quick Phos) and zinc
phosphide are solids used as grain fumigants and as arodenticide,
respectively. Zinc phosphide is often mixed with bait food such as
cornmeal, which can be a danger to pets and children. When
phosphides are ingested or exposed to moisture, they release
phosphine gas. Phosphine gas may aso be released when acetylene
is made by the action of water on cacium carbide which is
contaminated with calcium phosphide asis commonly the case.

ATSDR ¢ General Information 1



Phosphine

Routes of Exposure

Inhalation

in/Eye Contact

Ingestion

Sour ces/Uses

Standardsand
Guiddines

Inhdation isthe mgor route of phosphine toxicity. Odor isnot an
adequate indicator of phosphine€'s presence and may not
provide reiable warning of hazardous concentrations. The
OSHA PEL of 0.3 ppm is within the range of reported odor
thresholds. Phosphine is heavier than ar and may cause
asphyxiation in enclosed, poorly ventilated, or low-lying aress.

Children exposed to the same levels of phosphine as adults may
recelve a larger dose because they have greater lung surface
areabody weight ratios and increased minute volumesweight
ratios. In addition, they may be exposed to higher levels than adults
in the same location because of their short stature and the higher
levels of phosphine found nearer to the ground.

Phosphides may be absorbed dermally, especidly through broken
skin, and can cause systemic toxicity by this route. Phosphine gas
produces no adverse effects on the skin or eyes, and contact does
not result in systemic toxicity. Contact with liquefied or compressed
phosphine gas may cause frosthite.

Ingestion of phosphine is unlikely because it is a gas a room
temperature. Ingestion of metdlic phosphides can produce
phaosphine intoxication when the solid phosphide contacts gastric
acid.

Phosphine is produced when metdlic phosphides (e.g., duminum,
cacium, or zinc phosphides) react with water or acid. Both
auminum and zinc phosphides are used as rodenticides. Phosphine
may be produced during the generation of acetylene gas. Phosphine
isusad in the semiconductor industry to introduce phosphorus into
glicon aysas as an intentiona impurity. Phosphineis aso used as
afumigant and a polymerization initiator.

OSHA PEL (permissble exposure limit) = 0.3 ppm (averaged over
an 8-hour workshift)

NIOSH IDLH (immediately dangerousto life or health) = 50 ppm

ERPG-2 (Emergency Response Planning Guideling) (maximum
airborne concentration below which it is believed nearly al
individuals could be exposed for up to 1 hour without experiencing
or developing irreversible or other serious adverse hedlth effects or
symptoms that could impar an individuds's ability to take
protective action) = 0.5 ppm
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Phosphine

Physical Properties

I ncompatibilities

Description: Colorless gas, odor of garlic or decaying fish
Warning properties: Inadequate; nonirritating and garlic-like or
fishy odor at 1 to 3 ppm.

Molecular weight: 34.0 datons

Mélting point: -209 °F (-134 °C)

Boiling point (760 mm Hg): =-126 °F (- 87.7 °C)

Vapor pressure: >760 mmHgat 68 °F (20 °C)

Gasdendty: 1.17 (ar=1)

Wiater solubility: Slightly water soluble (0.3% at 68 °F) (20 °C)
Flammability: Extremely flanmable and explosve, may ignite
spontaneoudy on contact with air.

Phosphine reacts with air, oxidizers, chlorine, acids, moisture,
hal ogenated hydrocarbons, and copper.
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Health Effects

~

Symptoms of phosphineintoxication are primarily related to the cardiovascular and
pulmonary systems and may include restlessness, irritability, drowsiness, tremors,
vertigo, diplopia, ataxia, cough, dyspnea, retroster nal discomfort, abdominal pain,
and vomiting.

The same symptoms may occur after ingestion of phosphide salts. Multiple signs may
be seen representing various stages of cardiovascular collapse.

Phosphineinterfereswith enzymes and protein synthesis, primarily in the
mitochondria of heart and lung cells. As a result, effects may include hypotension,
reduction in cardiac output, tachycardia, oliguria, anuria, cyanosis, pulmonary
edema, tachypnea, jaundice, hepatosplenomegaly, ileus, seizures, and diminished
reflexes. )

Acute Exposure Phosphine interferes with enzymes and protein synthesis, primarily
in the mitochondria of heart and lung cells. Metabolic changes in
heart muscle cause cation disturbances that ater transmembrane
potentids. Ultimately, cardiac arrest, peripheral vascular collapse
and pulmonary edema can occur. Pulmonary edema and
pneumonitis are believed to result from direct cytotoxicity to the
pulmonary cdls. Infad cases, centrilobular necross of the liver has
also been reported.

Mos degths occur within thefirgt 12 to 24 hours after exposure and
are cadiovascular in origin. If the patient survives the initia
24 hours, the ECG typically returnsto normal, indicating that heart
damageisreversble. Degths after 24 hours are usudly dueto liver
falure.

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

CNS Phosphine is a CNS depressant. Initid effects may include
headache, restlessness, dizziness, loss of feding, impared gait,
trembling of the extremities during movement, and double vision.
Severe exposure can cause seizures and coma.

Respiratory Toxicity that occurs after inhdation is characterized by chest
tightness, cough, and shortness of breath. Severe exposure can
cause accumulation of fluid in the lungs, which may have addayed
onset of 72 hours or more after exposure. Pulmonary symptoms can
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Cardiovascular

Gadtrointestinal

Hepatic

Renal

Electrolyte

Potential Sequelae

Chronic Exposure

Carcinogenicity

aso result from ingestion of metallic phosphides (e.g., duminum or
zinc phosphide).

Children may be more vulnerable because of rdatively increased
minute ventilation per kg and failure to evacuate an area promptly

when exposed.

Cardiovascular manifestations include hypotension, reduction in
cardiac output, tachycardia, irregular heart begt, or cardiac arrest.
Laboratory tests may reved abnorma myocardid enzymes.
Phosphine affects the smdl peripherd vessdls, causing a profound
decreasein systemic vascular resstance. Vascular changes may lead
to marked low blood pressure that does not respond well to pressor
agents.

Gastrointestind symptoms are usualy the first to occur after
exposure. Symptoms may include nausea, vomiting, abdomind
pain, and diarrhea.

Typicdly, liver injury does not become evident until 48 to 72 hours
after exposure. Findings may include jaundice, enlarged liver,
devated serum transaminases, and increased bilirubin in the blood.

Blood and protein in the urine, and acute kidney failure can occur.

Anayss of blood gases may reved combined respiratory and
metabolic acidosis. Also, there have been reports of sgnificant
hypomagnesemia and hypermagnesemia associated with massve
focd myocardid damage.

Although most survivors of acute phosphine exposure show no
permanent disabilities, damage due to insufficient blood supply to
the heart and brain have been reported. Subacute poisoning
resulting from exposure for afew days may cause reactive arways
dysfunction syndrome (RADS) months later.

Chronic exposure to very low concentrations may result in anemia,
bronchitis, gastrointestinal disturbances, and visua, speech, and
motor disturbances. Chronic exposure may be more serious for
children because of their potentia longer latency period.

The EPA has determined that phosphineis not classfiable asto its
human carcinogenicity.
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Reproductive and
Developmental Effects

Phosphine is not contained in the TERIS or Reprotext
databases, nor isit mentioned in Shepards Catalog of Teratogenic
Agents. Phosphine is not included in Reproductive and
Developmental Toxicants, a 1991 report published by the U.S.
Generd Accounting Office (GAO) that listls 30 chemicds of
concern because of widdy acknowledged reproductive and
developmental consequences.

No teratogenic effects form acute exposure are known.
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Prehospital Management

Victims exposed only to phosphine gas do not pose substantial risks of secondary
contamination to personnel outside the Hot Zone. Victims exposed to solid
phosphides, which react with moistureto produce phosphine, can pose such risks
if phosphides are on clothes, skin, or hair. Protect personnel through the use of
rubber gloves and aprons.

Phosphine isa multisystem toxicant that can cause pulmonary irritation, CNS
depression, and cardiovascular collapse.

Thereisno antidote for phosphine poisoning. Treatment consists of support of
respiratory and cardiovascular functions. )

~

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.

Phogphineisahighly toxic systemic poison and a severe respiratory
tract irritant.

Respiratory Protection: Positive-pressure, self-contained breathing
apparatus (SCBA) is recommended in response Stuations that
involve exposure to potentialy unsafe levels of phosphine.

in Protection: Chemicd-protective clothing is not generdly
required because phosphine gas is not absorbed through the skin,
and skin irritation is unlikely. Use rubber gloves and gprons with
victims exposed to phosphides.

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

Brush powder from the skin, hair, and clothes of victims before
leaving the Hot Zone.

If victims can wak, lead them out of the Hot Zone to the
Decontamination Zone. Victims who are unable to wak may be
removed on backboards or gurneys, if these are not available,
carefully carry or drag victims to sofety.

ATSDR « Prehospital Management 9



Phosphine

Decontamination Zone

Rescuer Protection

ABC Reminders

Basic Decontamination

Transfer to Support Zone

Support Zone

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 phosphine gas do not need
decontamination. They may be transferred immediately to the
Support Zone. Victims exposed to metalic phosphides 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 who are able may assst with their own decontamination.
Brush dl vishle particles from clothes, skin, and hair. Remove and
double-bag contaminated clothing and persona belongings.

Thoroughly flush exposed skin and har with water for 3 to
5 minutes, then wash with mild soap. Rinse thoroughly with water.
Use caution to avoid hypothermia when decontaminating children
or the ederly. Use blankets or warmers when appropriate.

If phosphides have been ingested, do not induce emess.
Phosphides will release phosphine in the stomach; therefore, watch
for signs amilar to those produced by phosphine inhaation.
Administer adurry of activated charcod at 1 gmv/kg (usud adult
dose 60-90 g, child dose 25-50 g). A soda can and a straw may be
of assstance when offering charcod to a child.

Condder appropriate management of chemicaly contaminated
children a the exposure site. Also, provide reassurance to the child
during decontamination, especidly if separation from a parent
occurs. If possible, seek assstance from a child separation expert.

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

Be certain that victims exposed to metdlic phosphides have been
decontaminated properly (see Decontamination Zone above).
Victims who have been exposad only to phosphine gas or who have
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ABC Reminders

Additional Decontamination

Advanced Treatment

undergone decontamination pose no serious risks of secondary
contamination. Support Zone personne require no specialized
protective gear in such cases.

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.

Continue irrigating exposed skin and eyes, as gppropriate.

If phosphides have been ingested, do not induce emesis. If it has
not been given previoudy and the patient is dert and able to
swvdlow, adminiger adurry of activated charcod at 1 gm/kg (usua
adult dose 60-90 g, child dose 25-50 g). A soda can and a straw
may be of assstance when offering charcod to a child. Phosphides
will release phosphine in the stomach; therefore, watch for sgns
smilar to those produced by phosphine inhdation.

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 choosing which type of
bronchodilator should be administered. Cardiac sensitizing agents
may be appropriate; however, the use of cardiac senditizing agents
after exposure to certain chemicas may pose enhanced risk of
cardiac arhythmias (especidly in the e derly).

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 having seizures or
cardiac arrhythmias should be trested according to advanced life
support (ALS) protocols.

If evidence of shock or hypotension is observed begin fluid
adminigration. For adults, bolus 1,000 mL/hour intravenous saline
or lactated Ringer’ s solution if blood pressureis under 80 mm Hg;
if systolic pressure is over 90 mm Hg, an infusion rate of 150 to
200 mL/hour issufficient. For children with compromised perfusion
adminiger a20 mL/kg bolus of normd sdine over 10 to 20 minutes,
then infuse a 2 to 3 mL/kg/hour.
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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.

If metalic phogphides have been ingested, prepare the ambulancein
caethe victim vomitstoxic materid. Have ready severa towels and
open plastic bags to quickly clean up and isolate vomitus.

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

Becauseit isdifficult to determine at the scene which patients have
had the most serious inhdation exposure, and because some
systemic symptoms may be delayed for up to 72 hours after
exposure, dl patients who have potentially significant exposures
should be transported to a medica facility for evauation. Those
who have had massive exposures and those who have experienced
agalic- or fish-like odor should be transported first.

All patientswho have ingested phosphides should be transported to
amedica facility without delay.

12

Prehospital Management

ATSDR



Phosphine

Emergency Department M anagement

N\

~

Victims exposed only to phosphine gas do not pose substantial risks of secondary
contamination to personnel outside the Hot Zone. However, solid phosphides, which
react with moisture to produce phosphine, may present secondary contamination
riskson clothes, skin, or hair.

Phosphineis a multisystem toxicant that causes acute pulmonary irritation, CNS
depression, and cardiovascular collapse. Fatal outcomes after theinitial 24 hoursare
usually dueto hepatic or renal failure.

Thereisno antidote for phosphine poisoning. Treatment consists of support of
respiratory and cardiovascular functions. )

Decontamination Area Previoudy decontaminated patients and patients exposed only to

phosphine gas may be transferred immediately to the Critical Care
Area. Other patients will require decontamination as described
below.

Be aware that use of protective equipment by the provider may
cause fear in children, resulting in decreased compliance with
further management efforts. Rubber gloves and gprons should be
used with non-decontaminated victims exposed to phosphides.

Emergency room personnd should examine children’s mouths
because of the frequency of hand-to-mouth activity among children.

ABC Reminders Evauate and support airway, breething, and circulation. In cases of
respiratory compromise secure arway and respiration via
endotrached intubation. If not possible, surgicaly create an airway.

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 choosing which type of
bronchodilator should be administered. Cardiac sensitizing agents
may be appropriate; however, the use of cardiac senditizing agents
after exposure to certain chemicas may pose enhanced risk of
cardiac arhythmias (especidly in the e derly).

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.
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Basic Decontamination

Critical Care Area

ABC Reminders

Inhalation Exposure

Patients who are comatose, hypotensive, or have seizures or
ventricular arrhythmias should be trested in the conventional
manner.

Correct acidosis in the patient who has coma, seizures or cardiac
dysrhythmias by administering intravenoudy sodium bicarbonate
(adult dose = 1 ampule; pediatric dose = 1 Eg/kg). Further
bi carbonate therapy should be guided by ABG measurements.

Patientswho are able may assst with their own decontamination. If
the patient has been exposed to solid phosphides, brush the powder
from skin, hair, and clothes. Remove and double-bag the patient’s
clothing and persond belongings. Flush the skin and hair with water
(preferadly under a shower). Remove contact lenses if easly
removable without additiond trauma to the eye. Use caution to
avoid hypothermia when decontaminating children or the elderly.
Use blankets or warmers when appropriate.

In cases of phosphideingestion, do not induce emesis. If activated
charcod has not been given previoudy, administer adurry of it at
1 gmvkg (usud adult dose 60-90 g, child dose 25-50 g). Phosphides
will release phosphine in the stomach; therefore, watch for sgns
gmilar to those produced by phosphine inhaation. (More
information is provided in Ingestion Exposure under Critical Care
Area below).

Be certain that patients who have ingested solid phosphides have
been decontaminated as described above. Decontamination is not
necessary for patients exposed only to phosphine gas.

Evauate and support airway, breathing, and circulation asin ABC
Reminders above. Waich for sgns of airway compromise. Monitor
cardiac rhythm.

Hypotenson may develop and may respond poorly to pressor
agents.

Petients who are comatose or have saizures should be tregted in the
conventiond manner. Correct acidosis in the patient who has coma,
seizures or cardiac dysrhythmias by administering intravenoudy
sodium bicarbonate (adult dose = 1 ampule; pediatric dose =
1 Eg/kg).

Symptomatic patients should receive supplementa oxygen for
dyspnea and should be observed for at least 72 hours with repeated
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Ingestion Exposure

Antidotesand
Other Treatments

Laboratory Tests

chest examinations and other appropriate studies. Follow-up as
dinicaly indicated.

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 choosing which type of
bronchodilator should be administered. Cardiac sensitizing agents
may be appropriate; however, the use of cardiac senditizing agents
after exposure to certain chemicas may pose enhanced risk of
cardiac arhythmias (especidly in the e derly).

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.

Remove phosphides from the ssomach as soon as possible because
most phosphides release phosphine gas on contact with water or
acids. Administer a durry of activated charcod at 1 gm/kg (usua
adult dose 6090 g, child dose 25-50 g), if it has not been given
previoudy. A minerd oil cathartic (100 mL) isrecommended rather
than a sdine cathartic. Watch for sgns and symptoms smilar to
those produced by inhdation exposure; treat accordingly.

Gadtric lavage with a potassum permanganate solution (1:10,000)
is recommended if ingestion occurred. Permanganate oxidizes
phosphine in the ssomach to form phosphate, thus reducing the
available phosphine.

Thereisno antidote for phogphine poisoning. Treatment congsts of
supportive measures. Hemodiaysis is recommended only if rend
falure develops. The effectiveness of exchange transfusons is
questionable. The vaue of steroids for phosphine-exposed patients
who develop acute pulmonary symptoms has not been proven.

Routine laboratory studies for dl exposed patients include CBC,
glucose, and dectrolyte determinations. Additiond studies for
patients exposed to phosphine include ECG monitoring, rena
function tests, and liver-function tests. Chest radiography, pulse
oximetry (or ABG measurements), and PH 3 are recommended to
establish basdine for pulmonary status. Serid myocardid enzyme
levels may dso be hdpful.

Phosphine is metabolized to phosphite and hypophosphite, which
areexcreted in the urine. Although andlysis for these metabolitesis
not clinicaly useful in an emergency setting, urine samples can be
collected and frozen for future andlysis, particularly if questions on
the nature or extent of exposure are likely.
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Digpogition and
Follow-up

Delayed Effects

Patient Release

Follow-up

Reporting

Decisons to admit or discharge a patient should be based on
exposure history, physical examination, and test results.

Because onset of pulmonary edema and liver damage may be
ddayed for 72 hours or more after exposure, al patients who have
sgnificant exposure should be admitted and observed carefully.

Asymptomatic patients who have norma initid examinations,
minima exposure, and no Sgnsof toxicity after observation for 4 to
6 hours may be discharged with ingtructionsto return to the ED if
symptoms develop (see the Phosphine—Patient Information Sheet
below).

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

Petients exposed to phosphine should be monitored for pulmonary
dysfunction.

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
health 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.
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Phosphine
Patient I nformation Sheet

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

What is phosphine? How are phosphidesredated?

Phosphine is a toxic gas that has no color and smells like garlic or fish. A serious exposure to phosphine
could occur, however, even if a person does not smell it. Phosphine is used widely in the semiconductor
indugtry. Phosphine may be encountered in grain storage silos where it has been used as afumigant, or zinc
phosphide has been put down as arat poison.

Certain pesticides containing zinc phosphide or aluminum phosphide can rel ease phosphine when they come
in contact with water or acid. The phosphine formed in the sscomach when these solid phosphides are
swallowed can result in phosphine poisoning.

What immediate health effects can be caused by exposureto phosphine?

Exposure to even smal amounts of phosphine can cause headache, dizziness, nausea, vomiting, diarrhea,
drowsiness, cough, and chest tightness. More serious exposure can cause shock, convulsions, coma, irregular
heartbeat, and liver and kidney damage. Generally, the more serious the exposure, the more severe the
symptoms.

Can phosphine poisoning betreated?
Thereisno antidote for phogphing, 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 asevere exposure, symptoms usualy begin immediately but might not appear for 72 hours or
more.

Some severdly exposed persons have experienced long-term brain, heart, lung, and liver injury.

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

There are no specific blood or urine tests for phosphine itself. Breakdown products of phosphine can be
measured in urine, but the result of thistest is generdly not useful to the doctor. If a severe exposure has
occurred, blood and urine analyses and other tests may also show whether the brain, lungs, heart, liver, or
kidneys have been damaged. Testing is not needed in every case.

Wher e can mor einformation about phosphine be found?

More information about phasphine and phosphides can be obtained from your regiona poison control center;
your state, county, or local headth department; the Agency for Toxic Substances and Disease Registry
(ATSDR); your doctor; or aclinicin your areathat specidizesin occupationa and environmenta hedlth. If
the exposure hgppened a work, you may wish to discussit with your employer, the Occupational Safety and
Hedth Adminigration (OSHA), or the Nationd Institute for Occupational Safety and Health (NIOSH). Ask
the person who gave you this form for help in locating these telegphone 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

chest pain or tightness

headache, dizziness, tremor, or double vison

difficulty walking

nausea, vomiting, diarrhea, or somach pain

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

Cdl for an agppointment 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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