Malathion

Malathion (CiH1s06PSy)
CAS 121-75-5: UN 2783

Synonyms include S-[1,2-Di(ethoxycarbonyl)ethyl]O,0O-dimethyl-phosphorothioate, diethyl
(dimethoxyphosphinothioylthio) succinate, and a variety of trade names such as Cekuma, Cythion,
Fodfothion, Fyfafon, Malixol, Matox, Sadophos, and Zithiol.
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Persons whose skin or clothing is contaminated with liquid or powdered malathion can
cause secondary contamination by direct contact.

Malathion isan organophosphate pesticide. At room temperature, it isa combustible
yellow to deep brown liquid that may be difficult to ignite. In commercial products,
malathion isusually dissolved in hydrocar bon solvents such astoluene or xylene, which
are flammable. Malathion has a garlic-like odor, which does not provide adequate
warning of hazardous concentrations.

Because malathion has a low vapor pressure, significant inhalation isunlikely at
ordinary temperatures. However, the hydrocar bon solventsin commercial preparations
can beinhaled. Malathion israpidly absor bed by ingestion and through intact skin and
the eyes, resulting in acute systemic toxicity. Y,

Description At room temperature, mdathion is a ydlow to deep brown liquid
withan odor of garlic. Itisasolid below 37 °F. It isoftendissolved
ina hydrocarbon solvent before use. Maahion itsdlf is not voldile.
It is dightly soluble in water, soluble in acohols and aromatic
solvents, and of limited solubility in petroleum oils. The premium
grade can mantan its biologicd activity unchanged for
approximately 2 years if stored unopened in a cool, shaded, and
well aired place at 68-86 °F.

Routes of Exposure

Inhalation Inhalation is not a sgnificant route of exposure to maathion at
ordinary temperatures because of its low voldility, but toxic effects
can occur after inhdaion of mdathion sprays or dusts. The
hydrocarbon solvents (most commonly toluene and xylene) used to
dissolve md athionaremore voldile than mdathionitsdf, and toxicity
can rexult from inhdation of solvent vapor as well. The odor
threshold of maathionisvery close (13.5 mg/n¥) to the OSHA PEL
(15 mg/?) and may not provide adequate warning of
hazar dous concentr ations.
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Sin/Eye Contact

Ingestion

Sour ces/Uses

Standardsand
Guiddines

Physical Properties

Children exposed to the same levels of madathion as adults may
receve a larger dose because they have greater lung surface
areatbody weight ratios and higher minute volumeweight ratios.

Dermd exposure congtitutes a mgor route of exposure during and
fallowing mal athionapplicationto fiddsand following aerid spraying
for pest control and resdentid use. Maathionisirritating to the skin
and eyes, and isreadily absorbed throughintact skin, contributing to
gysemic toxicity.

Because of thair rdaivey larger surface areaweight ratio, children
are more vulnerable to toxicants absorbed through the skin.

Maathion resdues are often detected in foods but this level of
exposure is not of concern. Acute toxic effects, including rapidly
fatal sysemic poisoning, can result fromingestion of high amounts of
maahion.

Madathion is produced by the reaction of phosphorus pentasulfide
with  methanol in toluene to produce an intermediate,
dimethylphosphorodithioic acid. The intermediate is isolated and
thenreacted withether diethylfumarateor diethylmaeste. Maathion
iswiddly used as an agriculturd insecticide. It is used to kill insects
on agricultural crops, on stored products, on golf courses, and in
home gardens. It dso used to kill mosquitoes and fruit fliesin large
outdoor areas. Inaddition, it isused to kill fleas on pets and to treat
head lice on humans.

OSHA PEL (permissble exposure limit) = 15 mg/m?® (skin)
(averaged over an 8-hour workshift)

NIOSH REL-TWA (recommended exposure limit) = 10 mg/n?
(skin)

NIOSH IDLH (immediately dangerous to life or heath) = 250
mg/m?
Description: Yellow to degp brown liquid at room temperature

Warning properties: Galic odor at 13.5 mg/n?; inadequate
warning for acute and chronic exposures. May produce skin
irritation

Molecular weight: 330.36 daltons
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Boiling point: (0.7 torr): 156-157 °C
Freezing point: 37.2 °F (2.9 °C)

Soecific gravity: 1.23 (water = 1)

Vapor pressure: 5x 10° mm Hg at 25 °C
Water solubility: 145 mg/L at 20 °C
Flammability: >325 °F

Incompatibilities Maathion reacts with srong oxidizers, magnesum and akaline
pesticides.
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Malathion

Health Effects

Systemic malathion toxicity due to excess cholinergic stimulation may result from all
routes of exposure. Symptomsinclude abdominal cramps, vomiting, diarrhea, pinpoint
pupilsand blurred vision, excessive sweating, salivation and lacrimation, wheezing,
excessive tracheobronchial secretions, agitation, seizures, bradycardia or tachycardia,
muscle twitching and weakness, and urinary and fecal incontinence. Seizures are much
mor e common in children than in adults.

Death results from loss of consciousness, coma, excessive bronchial secretions,
respiratory depression and cardiac irregularity.

Commercial malathion products often contain impurities and hydrocar bon solvents,
such as xylene or toluene, which themselves can cause toxicity.

Toxicity of malathion depends on metabolic activation; thus, symptoms may appear
from afew minutesto a few hours after exposure. Y.

Acute Exposure

CNS

Mdathion, like dl organophosphate pesticides, inhibits
acetylcholinesterase and dters cholinergic synaptic transmisson at
neuroeffector junctions (muscarinic effects), at skeletal myoneura
junctions and autonomic ganglia (nicatinic effects), and inthe central
nervous system. Inhibition occurs when maaoxon, a metabolite of
maathion, binds to acetylcholinesterase; thus, symptoms may be
delayed after exposure. Sgns and symptoms of poisoning vary
according to age, dose, and concentration. Most sysemic effects
are secondary to inhibition of acetylcholinesterase.

Muscarinic effects include pinpoint pupils, blurred vison;
hypersecretion by sivary, lacrimd, sweat, and bronchia glands;
narrowing of the bronchi; nausea, vomiting, diarrhea, and crampy
abdominad pains; urinary and feca incontinence; and dow heart rate.

Nicatinic effectsindude musde twitching, cramping, and weakness.
Nicatinic simulation can obscure certain muscarinic efects and
produce rapid heart rate and high blood pressure.

CNS effects are often the earliest manifestations of poisoning in
adultsand congtitute the magjor sgnsand symptomsinchildren. CNS
effects include irritability, nervousness, giddiness, fatigue, lethargy,
imparment of memory, confuson, durred speech, visud
disturbance, depresson, impaired gait, convulsons, loss of
consciousness, coma, and respiratory depression.
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Peripheral Neurologic

Respiratory

Cardiovascular

Gastrointestinal

Dermal

Ocular/Ophthalmic

High exposure to maahionmay cause an effect termedintermediate
syndrome that manifeds 1 to 4 days after intoxication and is
characterized by pardyss of respiratory, crania motor, neck flexor,
and proxima limb muscles. Thiseffect isthought to be the result of
inadeguate oxime trestment.

Periphera neurologic effectsincudemusde twitching and weakness
due to inhibition of acetylcholinesterase at neuromuscular junctions.

Respiratory falure is the most common cause of death due to
maahion poisoning. Narrowing of the bronchi and markedly
increased bronchia secretions can occur. Respiratory failureresults
fromrespiratory depressioncoupledwithparadyss of the respiratory
muscles and progressive airway obstruction from bronchorrhea. In
addition, pulmonary aspiration of the hydrocarbon solventsfound in
many commercia preparations can cause inflammeation of the lungs.

Childrenmay be more vulnerable because of rdatively higher minute
ventilation per kg and failure to evacuate an area promptly when
exposed.

Most exposure victims experience bradycardia, but pulse rate may
beincreased initidly and tachycardia is more commoninvery severe
poisoning. Irregular heartbeat may occur.

Nausea, vomiting, abdomind cramps, diarhea, and feca
incontinence are common manifestations, regardless of theexposure
route. These are generdly the earliest symptoms to occur.

Maathion is has been reported to cause skin irritation and
sengtization. Because it is readily absorbed through the skin, skin
contact can result in systemic poisoning.

Because of ther rdaively larger surface areacbody weght retio,
childrenare more vulnerable to toxicants absorbed through the skin.

Systemic poisoning typicdly causes pinpoint pupils and spasmofthe
muscle of visua accommodation (i.e., ciliary muscle) leading to
blured vison and aching pan in the eye. However,
organophosphate poisoning may dill be present without pinpoint
pupils, and dilaion of the pupils may even be noted occasondly.
Eyeirritation, if it occurs, ismogt likely caused by the hydrocarbon
solvents used in commercid pesticide preparations.

6 HeadlthEffects « ATSDR



Malathion

Potential Sequelae

Chronic Exposure

Carcinogenicity

Reproductive and
Developmental Effects

Complete recovery generdly occurs within 10 days unless severe
lack of oxygenhas caused resdud brain damage. CNS effectssuch
as confusion, fatigue, irritability, nervousness, and imparment of
memory can occasondly last for several weeks. There is no
evidence that malathion induces delayed neurotoxicity.

Persstent weakness and impaired memory have been reported to
occur from low-level exposures to some organophosphates in the
absence of acute chalinergic effects, but there is no reigble
information on adverse hedth effects of chronic exposure to
maathion.

The Internationd Agency for Research on Cancer has determined
that maathion is undassifiable asto itscarcinogenicity to humans. In
animas, maathion induced liver carcinogenicity at doses that were
considered excessive.

Studies have been reported in which maathion induced transent
tedticular effects in rodents. Results from studies addressing
reproductive or developmental effects in humans are inconclusve.
Maathion is not included in Reproductive and Devel opmental
Toxicants, a1991 report published by the U.S. General Accounting
Office (GAO) that ligs 30 other chemicds of concern because of
widdy acknowledged reproductive and developmental
CONSequUENCES.
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Malathion

Prehospital M anagement

Malathion is highly contaminating. Victims whose skin or clothing is contaminated With\
liquid or powdered malathion can secondarily contaminate response per sonnel by direct
contact or evaporation of solvent vapor. Clothing and leather goods (e.g., belts or

shoes) cannot bereiably decontaminated; they should beincinerated.

Systemic effects of malathion poisoning can occur from all routes of exposure.
Symptoms of malathion poisoning can include headache, nausea, vomiting, abdominal
cramps, diarrhea, generalized muscle weakness and twitching, durred speech, pinpoint
pupils, excessive secretions, and shortness of breath.

Sever ely poisoned patients may develop seizures, skeletal-muscle paralysis, cardiac
arrhythmias, and respiratory failure, or may become comatose.

Commercial malathion products often contain hydr ocarbon solvents, such as xylene or
toluene, which themselves can cause toxicity. Treatment for breathing the solvent is
fresh air.

Treatment for malathion poisoning consists of thorough decontamination,
cardiorespiratory support, and administration of the antidotes atr opine and
pralidoxime. In cases of severe poisoning, diazepam should also be administered.
Antidotes should be administered as prevention even if the diagnosisisin doubt. Y.

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

Rescuer Protection Maathionisasystemic poison that is absorbed well by dl routes of
exposure.

Respiratory Protection: Postive-pressure, self-contained breathing
apparatus (SCBA) is recommended in response Stuations that
involve exposure to potentialy unsafe levds of madathion as may
occur in large pills or contamination in confined spaces.

Sin Protection: Chemicd- protective dothing is recommended
because madathion is rapidly absorbed through the skin and may
calse systemic poisoning.
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ABC Reminders

Victim Removal

Decontamination Zone

Rescuer Protection

ABC Reminders

Basic Decontamination

Quickly establish a patent airway, ensure adequate respiration and
pulse. If trauma is suspected, mantan cervica immobilization
manualy and apply acervica collar and abackboard whenfeasible.

If vicims can wak, lead them out of the Hot Zone to the
Decontamination Zone. Vidims who are unable to walk may be
removed on backboards or gurneys, if these are not available,
caefully carry or drag victims to safety.

Condder appropriate management in vidims with chemicdly-
induced acute disorders, especidly children who may suffer
separation anxiety if separated from a parent or other adullt.

All victims suspected of maathion ingestion, or substantia exposure
to aerosolized maathion, or who have skinor eye exposureto liquid
or powdered madathion require thorough decontaminaion as
described below.

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

Quickly establish a patent airway, ensure adequate respiration and
pulse. Sahilize the cervica spine with a collar and a backboard if
trauma is suspected. Administer supplemental oxygen as required.
Assg ventilation with a bag-vave-mask device if necessary.

Rapid and thorough decontamination is critical, but must
proceed concurrently with suppor tiveand antidotal measur es.

Victims who are able may assst with their own decontamination.
Quickly remove and doubl e-bag contaminated dothing and personal
belongings. Clothing (especidly leather items) is extremdy difficult
to decontaminate; in most cases, contaminated dothing should be
incinerated as directed by hazardous materias experts.

Victims should be washed repeatedly with copious amounts of soap
and water. Rescuers should wear rubber gloves as vinyl gloves
provide no protection againg skin absorption. It is important to
observe the patient closdly for sudden appearance of symptoms. It
isimportant to thoroughly cleanhair, fingernails, and skin folds. Use
caution to avoid hypothermia when decontaminating victims,
particularly children or the ederly. Use blankets or warmers after
decontamination as needed.
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Transfer to Support Zone

Support Zone

ABC Reminders

Additional Decontamination

Advanced Treatment

Irrigate exposed or irritated eyes with plain water or saine for
15 minutes Remove contact lenses if easly removable without
additiona trauma to the eye. If pain or injury is evident, continue
irrigation while transferring the victim to the Support Zone.

In cases of ingestion, do not induce emesis. If the vicim is aert
and asymptomatic, administer a durry of activated charcoal at a
doseof 1 g/kg(infant, child, and adult dose). A sodacanand straw
may be of assstance when offering charcoa to a child.

Consder appropriate management of chemicdly contaminated
childrenat the exposure site. Provide reassurance to the child during
decontamination, especialy if separation from a parent occurs.

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

Be certain tha vidims have been decontaminated properly (see
Decontamination Zone above). Victims who have undergone
decontaminationor have beenexposed only to vapor generdly pose
no serious risks of secondary contamination to rescuers. However,
the Support Zone team should wear disposable gprons or gowns
and rubber gloves for protection.

Quickly establish a patent airway. If traumais suspected, mantan
cervica immohbilization manudly and gpply a cervicd collar and a
backboard when feasble. Ensure adequate respiration and pulse.
Adminiger supplemental oxygen as required and establish
intravenous access if necessary. Place on a cardiac monitor, if
available. Airway suctioning may be required for excessve bronchia
Secretions.

Continue irrigating exposed skin and eyes, as gppropriate.

In cases of ingegion, do not induce emesis. If the vicim is aert
and asymptomatic, administer adurry of activated charcod if it has
not aready been given at a dose of 1 g/kg (infant, child, and adult
dose). A soda can and straw may be of assistance when offering
charcod to achild.

Treat cases of respiratory compromise, coma, Or excessve
pulmonary secretions with respiratory support using protocols and
techniques available and within the scope of training. Some cases
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Antidotes

may necessitate procedures such as endotrachea intubation or
cricothyrotomy by properly trained and equipped personnd.

When possible, aropine (see Antidotes, below) should be given
under medica supervison to dl symptomatic patients who have
known or strongly suspected maathion poisoning.

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

Two antidotes are administered totreat organophosphate poisoning.
Atropineis a competitive antagonist of acetylcholine at muscarinic
receptors and is used to control the excessive bronchid secretions
whichare often responsible for death. Prdidoxime relievesboththe
nicotinic and muscarine effects of organophosphate poisoning by
regenerating acetylcholinesterase and can reduce boththe bronchia
secretions and the muscle weakness associated with poisoning.

The initid intravenous dose of atropine in adults should be
determined by the severity of symptoms: Aninitid adult dose of 1.0
to 2.0 mg or pediatric dose of 0.01 mg/kg (minimum 0.01 mg)
should be administered intravenoudly. If intravenous access cannot
be edablished, aropine may dso be given intramuscularly,
subcutaneoudy or viaendotracheal tube. Doses should be repeated
every 15 minutes until excessive secretions and sweating have been
controlled. Once bronchia secretion has been controlled, atropine
adminigrationshould be repeated whenever the secretions beginto
recur. In serioudy poisoned patients, very large doses may be
required. Alterations of pulse rate and pupillary size should not be
used as indicators of trestment adequacy.

Praidoxime should be administered as early in poisoning aspossible
asits efficacy may diminish when given more than 24 to 36 hours
after exposure. Doses are as fdlows: adult 1.0 g; pediatric 25 to
50 mg/kg. The drug should be adminigtered intravenoudy over 30
to 60 minutes, but in alife-threatening Stuation, one-half of the total
dose can be given per minute for a total adminigtration time of
2minutes. Treatment should begin to take effect within 40 minutes
withareductioninsymptoms and the amount of atropine necessary
to control bronchia secretion. The initial dose can berepeatedinl
hour and then every 8 to 12 hours urtil the patient is dinicaly wel
and no longer requires atropine. If intravenous access cannot be
edtablished, pralidoxime may dso be given intramuscularly.
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Transport to Medical Facility

Multi-Casualty Triage

Ealy adminigration of diazepam in addition to the combined
atropine and praidoxime trestment may hep prevent the onset of
seizures and potential brain and cardiac morphologic damage
fallowing high-level organophosphate poisoning.

Only decontaminated patients or patients not requiring
decontamination should betransported to amedical facility. “Body
bags’ are not recommended.

Report to the base station and the recalving medicd facility the
condition of the patient, trestment given, and estimated time of
arivd a the medicd fadlity. Severdy ill patients should be taken to
amedicd fadlity immediately.

If mdathion has been ingested, prepare the ambulance in case the
vicim vomits toxic materid. Have ready severa towels and open
plagtic bags to quickly clean up and isolate vomitus.

Consult withthe base stationphyscianor the regiond poison control
center for advice regarding triage of multiple victims.

Patients with evidence of dgnificant exposure, such as nausea or
excessive swesting, and al persons who have ingested maathion
should be transported to a medica facility for evaluation. Others
may be discharged at the scene after thar names, addresses, and
telephone numbers arerecorded. It is very important to ensure that
individuas have been completely decontaminated before discharge;
otherwise lifethreatening symptoms may occur in the absence of
assistance. Those discharged should be advised to seek medical
carepromptly if symptoms devel op (see Patient I nfor mation Sheet
below).
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Emergency Department M anagement

f

v Malathion is highly contaminating. Patients whose skin or clothing is contaminated
with liquid or powdered malathion can secondarily contaminate hospital personnel by
direct contact or off-gassing of solvent vapor from clothing, skin, or vomitus. Clothing
and leather goods (e.g., belts or shoes) cannot be reliably decontaminated; they
should beincinerated.

v Systemic malathion toxicity due to excess choliner gic stimulation may be expressed in
symptoms such as headache, nausea, vomiting, abdominal cramps, diarrhea,
gener alized muscle weakness and twitching, durred speech, pinpoint pupils, excessive
secretions, and shortness of breath.

v Severely poisoned patients may develop seizures, skeletal-muscle paralysis, cardiac
arrhythmias and respiratory failure, or may become comatose.

v Commercial malathion products often contain hydrocarbon solvents such as xylene or
toluene, which themselves can cause toxicity.

v Treatment conssts of thorough decontamination, cardiorespiratory support, and
adminigtration of the antidotes atropine and pralidoxime. Antidotes should be
administered as prevention even if the diagnosisisin doubt.

J

Decontamination Area Unless decontaminated previoudy, al patients suspected of skin or
eye contact with liquid or powdered madathion require
decontamination immediatdly. If a solvent suchas xylene or toluene
is involved, decontamination should take place outdoors or with
proper ventilation.

Hedlth care personnel should don butyl rubber gprons and butyl
rubber gloves. If butyl rubber items are not avalable, limited
protection will be provided by two layers of latex gloves and a
waterproof gpron or chemicd-resstant jumpsuit. Wash hands
frequently during decontamination and promptly dispose of latex
gloves. Personnd who come in contact with maathion secondarily
should undergo decontamingtion.

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

Basic Decontamination

Critical Care Area

Because of thar rdativey larger surface areabody weght ratio,
childrenare more vulnerable to toxicants absorbed through the skin.
Also emergency room personnd should examine children’s mouths
because of the frequency of hand-to-mouth activity among children.

Evaduate and support airway, breathing, and circulation. In casesof
respiratory compromise, coma, or to fadilitate tracheal suctioning,
secure airway and respiration via endotracheal intubation. If not
possible, surgicaly createanarway. Suctioning may be required for
excessve bronchid secretions.

Pdaients who are comatose, hypotensive, or have seizures or
ventricular arrhythmiasshould betreated in the conventiona manner.

Patients who are able may assst with thar own decontamination.
Remove and double-bag contaminated clothing and personal
belongings. Digpose of contaminated clothing and |esther goods
(e.g., bdts, wdlets, and shoes); they should be incinerated as
directed by hazardous materias experts.

Victims should be washed repeatedly with copious amounts of soap
and water. Rescuers should wear rubber gloves as vinyl gloves
provide no protection againgt skin absorption. It is important to
observe the patient closdaly for suddenappearance of symptoms. It
isimportant to thoroughly cleanhair, fingernails, and skin folds. Use
caution to avoid hypothermia when decontaminating victims,
particularly children or the ederly. Use blankets or warmers after
decontamination as needed.

Flush exposed eyes with plain water or sdine for 15 minutes.
Remove contact lensesif easly removable without additiond trauma
to the eye. Continue irrigation during trangport to the Critical Care
Area

In cases of ingegion, do not induce emesis. If the vicim is aert
and asymptomatic, administer adurry of activated charcod if it has
not already been given a a dose of 1 g/kg (infant, child, and adult
dose). A soda can and straw may be of assistance when offering
charcod to achild.

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

Inhalation Exposure

Skin Exposure

Eye Exposure

Ingestion

Evduate and support airway, breathing, and circulation asin ABC
Reminders above. Edablish intravenous access in serioudy ill
patients. Continuoudy monitor cardiac rhythm.

Patientswho are comatose, hypotensive, or have saizuresor cardiac
arrhythmias should be treated in the conventional manner.

Adminiger supplementa oxygen by mask to patients who have
respiratory symptoms. Refer to Antidotes and Other Treatments
below for appropriate clinical treatment.

Malathion may irritate the skin and dermal exposure produces
gysemic toxicity. Thorough washing of the skin, as described in
Basic Decontamination above, should be performed and may need
to be repeated. Unexplained, persgent symptoms may indicate
inadequate decontamination.

Because of their rddivey larger surface areacbody weight ratio,
childrenare more vulnerable to toxicants absorbed through the skin.

Continue irrigation for at least 15 minutes. Test visud acuity.
Examine the eyes for corneal damage and treat approprictely.
Immediately consult anophthamologist for patientswho have severe
corned injuries.

Do not induce emesis. If the victim is dert and asymptometic,
adminigter a durry of activated charcod if it has not already been
given at adose of 1 g/kg (infant, child, and adult dose). A sodacan
and straw may be of assistance when offering charcod to a child.

Gadtric lavage is useful in certain circumstances to remove toxic
materid. Congder gadtric lavage with a amdl nasogastric tube if:
(1) alarge dose has been ingested; (2) the patient’s condition is
evauated within 30 minutes, (3) the patient has ord lesons or
persistent esophaged discomfort; and (4) the lavage can be
adminigtered within one hour of ingestion. Care must be takenwhen
placing the gadiric tube because blind gastric-tube placement may
further injure the chemically damaged esophagus or somach.

Because children do not ingest large amounts of toxic materids, and
because of the risk of perforation from NG intubation, lavage is
discouraged in children unless performed under endoscopic
guidance.
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Antidotes and
Other Treatments

Toxic vomitus or gadtric washings should be isolated, e.g., by
ataching the lavage tube to isolated wal suction or another closed
container.

All patients who have signs or symptoms of systemic toxicity
require antidotal trestment. In the United States, primary antidotal
trestment for mal athionpoi soning involvesadministrationof atropine.
Inaddition, prdidoxime (2-PAM) isindicatedfor serioudy poi soned
patients.

Atropineis a competitive antagonist of acetylcholine at muscarinic
receptors and is used to control the excessive bronchid secretions
which are oftenresponsble for death. Praidoxime relieves both the
nicatinic and muscarine effects of organophosphate poisoning by
regenerating acetylcholinesterase and can reduce boththe bronchia
secretions and the muscle weakness associated with poisoning.

The initid intravenous dose of atropine in adults should be
determined by the severity of symptoms: An initia adult dose of 1.0
to 2.0 mg or pediatric dose of 0.01 mg/kg (minimum 0.01 mg)
should be adminigtered intravenoudy. If intravenous access cannot
be edablished, atropine may dso be given intramuscularly,
subcutaneoudy, or viaendotracheal tube. Doses should be repeated
every 15 minutes until excessive secretions and Sweeting have been
controlled. Once bronchia secretion has been controlled, atropine
adminigrationshould be repeated whenever the secretions beginto
recur. In serioudy poisoned patients, very large doses may be
required. Alterations of pulse rate and pupillary size should not be
used as indicators of trestment adequacy.

Praidoxime should be administered asearly in poisoning as possible
as its efficacy may diminish when given more than 24 to 36 hours
after exposure. Doses are as follows: adult 1.0 g; pediatric 25 to
50 mg/kg. The drug should be adminigtered intravenoudy over 30
to 60 minutes, but inalife-threastening situation, one-haf of the total
dose can be given per minute for a total administration time of
2 minutes. Trestment should begin to take effect within 40 minutes
withareductioninsymptoms and the amount of atropine necessary
to control bronchia secretion. The initid dose can be repeated in
1 hour and thenevery 8 to 12 hours until the petient is dinicaly well
and no longer requires atropine. If intravenous access cannot be
edtablished, pralidoxime may dso be given intramuscularly.
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Laboratory Tests

Disposition and
Follow-up

Delayed Effects

Ealy adminigration of diazepam in addition to the combined
atropine and praidoxime trestment may hep prevent the onset of
seizures and potential brain and cardiac morphologic damage
falowing hightlevel organophosphate poisoning. Treat patients in
seizure with a benzodiazepine such as diazepam or lorazepam.

Avoid other acetylcholinesterase inhibitors (eqg.,
physostigmine and edrophonium chloride), and do not use
depolarizing neuromuscular blockers such as succinylcholine
for rapid sequence intubation. The padyzing effects of
succinylchaline are likdy to be prolonged because it will not be
metabolized normally.

Non-depolarizing neuromuscular blockers (e.g., pancuronium and
vecuronium) may be less effective because of unsuccessul
compstition with acetylcholinesterase for the motor end-plate
receptors.

The diagnosis of acute mdathion toxicity is primarily dinicd and is
based on the combination of nausea, excessve swedting and
divation, miods, and muscle weakness. Routine laboratory studies
for dl exposed patients indude CBC, glucose, and dectrolyte
determinations. A chest radiograph is useful to examine for
hydrocarbon aspiration and non-cardiogenic pulmonary edema.
Symptomatic and asymptomatic patients suspected of ggnificant
exposure should have determinations of plasmaand red blood cell
(RBC) cholinesterase activity. Symptoms of acute poisoning are
usudly present whenmorethan50% of RBC cholinesterase activity
is inhibited. However, these tests are not dways readily avalable
and are more useful in diagnosis and follow-up. Blood and urine
andysesfor the presence of maathionor itsmetabolite may indicate
recent exposure to maathion. High levelsinthe blood or urine may
be indicative of potentia for brain, heart, lung, and nerve damage.

Petients with life threatening illness must be hospitalized, aso
condder hospitdizing patients who have a suspected serious
exposure and are symptomatic.

Sin absorption can cause delayed or recurrent symptoms.
Contaminated dothing and leather items (e.g., shoes, wdlets, and
belts) should not be reused, even if they have been washed.

Agpiration of commercid maathion preparations that contain
hydrocarbon solvents can result in chemical pneumonitis.
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Patient Release

Follow-up

Reporting

Chronic neurologic symptoms have been reported for some patients
exposed to some organophosphates, but not specificaly for
maahion.

Patients who remain asymptomatic for 4 to 6 hours after exposure
may be discharged with ingtructions to seek medica care promptly
if symptoms devel op (see Mal athion—Patient | nfor mation 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 who have severe exposure should be evauated for
persistent CNS sequelae.

Patientswho have been acutely poi soned should be advised toavoid
further organophosphate exposure until  sequential RBC
cholinesterase levels have gtahilized in the normal range, a process
that may take 3 to 4 months after severe poisoning.

Patients who have cornedl injuries or severe skin burns should be
reexamined within 24 hours.

If awork-related incident has occurred, youmay be legdly required
to file areport; contact your state or loca health department.

Other persons may il be at risk in the setting where this incident
occurred. If the incident occurred in the workplace, discussing it
with company personnd may prevent future incidents. If a public
hedlth risk exigts, natify your state or local hedth department or
other responsible public agency. Whenappropriate, inform patients
that they may request an evauation of their workplace fromOSHA
or NIOSH. See Appendix |11 for alist of agencies that may be of
assistance.
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Malathion
Patient I nformation Sheet

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

What is malathion?

Maathion is an organophosphate pesticide. It is ayelowto degp brown liquid with an odor like garlic. It is
widely used to kill insects on agriculturd crops, on stored products, on golf courses, and in home gardens.
It also used to kill mosguitoes and fruit flies in large outdoor aress. In addition, it isused to kill fleas on pets
and to treat head lice on humans, and by farmers as a pesticide on fruits, vegetables, nuts, and grains.
Commercia pesticides often contain a hydrocarbon solvent, which itself can causeiliness.

What immediate health effects can be caused by exposur e to malathion?

Malathion can cause nausea, vomiting, somach cramps, and diarrhea, as well as confusion, blurred vison,
sweating, muscle twitching, irregular heartbest, convulsions, and degth. Symptoms occur when maathion is
inhaled, swallowed, or absorbed through the skin. Breathing the solvent used to dissolve the pesticide may
cause dizziness, headache, and nausea. Generdly, the more serious the exposure, the more severe the
symptoms.

Can malathion poisoning betreated?

For minor exposures (for example, breathing the pesticide solvent), the only treetment needed isfreshair. For
serious maathion poisoning, thorough washing of al exposed skin, removal and burning of exposed dothing,
and hospitaization and adminigiration of an antidote may be needed.

Are any future health effectslikely to occur?
A dngle amdl exposure from which a person recovers quickly is not likely to cause delayed or long-term
effects. After a serious exposure, a patient may fed ill for several weeks.

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

Specific tests for the presence of maathion or its breakdown product in blood and urine generdly are not
useful tothe doctor. If a severe exposure has occurred, blood and urine analyses and other tests may show
whether damage has been done to the brain, heart, lungs, and nerves. Testing is not needed in every case.

Where can moreinformation about malathion be found?

More information about maathion can be obtained from your regiona poison control center; your state,
county, or local hedlth department; the Agency for Toxic Substances and Disease Regigtry (ATSDR); your
doctor; or adinic in your area that specidizes in occupationa and environmenta hedth. If the exposure
happened at work, you may wish to discuss it with your employer, the Occupational Safety and Health
Adminigration (OSHA), or the Nationd Inditute for Occupational Safety and Hedth (NIOSH). Ask the
person who gave you this form for help in locating these telephone numbers.
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Follow-up Instructions

K eep this page and take it with you to your next gppointment. Follow only the ingtructions checked below.

[]

[]
[]
[]
[]
[]
[]
[]
[]

[]

Cadl your doctor or the Emergency Department if you devel op any unusud sgns or symptoms within the
next 24 hours, especialy:

irritability, confuson, or fatigue

coughing, wheezing, or shortness of breeth

nausea, vomiting, cramps, or diarrhea

muscle weakness or twitching

blurred vison

No follow-up appointment 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 quatment a
Hospitd by and were advised

tobeseenagainin days.

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

AM/PM for afollow-up examination.

Do not perform vigorous physicd activitiesfor 1 to 2 days.

Y ou may resume everyday activitiesinduding driving and operating machinery.

Donot returntowork for ___ days.

Y ou may return to work on alimited bass. See indructions below.

Avoid exposure to cigarette smoke for 72 hours; smoke may worsen the condition of your lungs.
Avoid drinking acoholic beverages for at least 24 hours, dcohol may worsen injury to your
stomach or have other effects.

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

Other indructions:

Provide the Emergency Department withthe name and the number of your primary care physicianso that
the ED can send him or her arecord of your emergency department vigit.

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

or , or by checking out the following Internet
Web stes: ; .
Signature of patient Date
Signature of phydcian Date
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