
Benzene and
Related Compounds

SUBSTANCE IDENTIFICATION
Colorless liquids with an aromatic odor. Used in the manufacture of pharmaceuticals,
dyes, textiles, varnishes. lacquers, solvents, degreasers. and many other compounds.
Found in gasoline (0.8%), coal tar distilIates, cigarette smoke, and petroleum naphtha.
ROUTES OF EXPOSURE
Skin and eye contact
InhalatlOn
Ingestion
Skin absorption
TARGET ORGANS
Primary
SklO
Eyes
Central nervous system
Cardiovascular system
Respiratory system
Hepatic
Renal
Blood
Secondary
Gastrointestinal system
lIFE THREAT
Arrhythmias, respiratory fm1ure, pulmonary edema. CNS depresslOn, liver and kidney
damage.
SIGNS AND SYMPTOMS BY SYSTEM
Cardiovascular: Tachyarrhythmias, especialIy ventricular fibrillation and cardiovascular
collapse.
Respiratory: Upper respiratory traet irritation, cough, hoarseness, dyspnea, tachypnea,
substernal chest pain, bronchospasm, acute pulmonary edema, and respiratory failure.
CNS: Headache, drowsiness, dizziness, depression, decreased judgement, loss of
balance, tinnitus, confusion. weakness, tremors, poor coordination, neurobehavioral
changes, seizures, initial transient euphoria followed by CNS depresslOn, and visual
dlsturbances.
Gastrointestinal: Nausea. vomiting, stomach pain, and excessive salivation may be
present.
Eye: Chemical conJunctivitis and come al damage.
Skin: Drying and cracking of the skin (defatting, irritant dermatitis).
Kidney: Renal failure.
Hepatic: Liver toxiclty.
Blood: Bone marrow suppression, aplastlc anemia, and leukemia (acure rnyelogenous

leukemia (AML).
Other: Human carcinogenic nsk with benzene (AML).
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25 Benzene and Related Compounds

SYMPTOM ONSET FOR ACUTE EXPOSURE
Immediate
Pulmonary edema possibly delayed
Bone maITOw symptoms delayed
CO-EXPOSURE CONCERNS
Other hydrocarbon solvents
Other bone maITOWpOlsons
THERMAL DECOMPOSITION PRODUCTS INCLUDE
Carbon dioXlde
Carbon monoxide
MEDICAL CONDITIONS POSSIBLY AGGRAVATED BY EXPOSURE
Blood disorders
Kidney disorders
Liver disorders
Skin disorders
DECONTAMINATION. Wear positive-pressure SCBA and protective equipment specified by references such

as the DOT Emergency Response Guidebook or the CANUTEC ¡nitial Emergency
Response Guide. If special chemical protective clothing is required, consult the
chemical manufacturer or specific protective clothing compatibility charts.

. Oelay emry umil tramed personnel and proper protective equipment are available.

. Remove patient from contaminated area.

. Quickly remove and isolate patlent' s clothing, jewe1ry, and shoes.

. Gently brush away dry particles and blot excess liquids with absorbent material.. Rinse patient with warm water, 30° C/86° F, if possible.

. Wash patient with Tincture of Green soap or a mild liquid soap and large quantities
of water.

. Refer to decontamination protocol in Section Three.
IMMEDlATE FIAST AID
. Ensure that adequate decontammation has been carried out.
. If victim lS not breathing, start artificial respiration, preferably with a demand-valve

resusCltator, bag-valve-mask device, or pocket mask as trained. Perform CPR if
necessary.

. Irnmediare1y ftush comaminated eyes with gently flowing water.

. 00 not induce vomiting. If vomiting occurs, lean patiem forward or place on leít side
(head-down position, if posslble) to maintain an open airway and prevent aspiration.

. Keep victim qUlet and maintain normal body temperature.

. Obtain medical attention.
BASIC TREATMENT
. Establish a patent airway. Suction if necessary.
. Watch for signs of resplratory insufficiency and assist ventilations if necessary.
. Administer oxygen by nonrebreather mask at 10 to 15 L/nun.
. Monitor for pulmonary edema and treat if necessary (refer 10 pulmonary edema pro-

tocol in Section Three)
. Monitor for shock and treat If necessary (refer to shock protocol in Section Three).. For eye contamination, fiush eyes immediately with water. Irngate each eye continu-

ously with normal salme during transport (refer to eye imgatíon protocol in Section
Three) .
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Benzene and Retated Compounds 25
. Do not use emetics. For ingestion, rinse mouth and administer 5 m1lkg up to 200 ml

of water for dilution if the patient can swallow, has a strong gag reftex, and does not
droo1. Administer activated charcoal (refer to ingestion protocal In Section Three
and activated charcoal protocol in Section Four).

ADVANCED TREATMENT
. Consider orotracheal or nasotracheal intubation for airway control in the patient who

is unconscious or in respiratory arrest.
. Positive-pressure ventilation techniques with a bag-valve-mask device may be benefi-

cia!.
. Monitor cardiac rhythm and treat arrhythmias as necessary (refer to cardiac protocol

in Section Three).
. Start an IV with DjW TKO. Use lactated Ringer's if signs of hypovolemla are

presento Watch for slgns of fluid overload.
. Consider drug therapy for pulmonary edema (refer to pulmonary edema protocol in

Section Three).
. Treat seizures with diazepam (Valium) (refer to diazepam protocol in Section Four).
. Use proparacame hydrochloride to assist eye irngation (refer to proparacaine

hydrochloride protocol in Section Four).
INITIAl EMERGENCY OEPARTMENT CONSIDERATIONS
. Useful1mtiallaboratory studies include complete blood count, reticulocyte count, se-

mm electrolytes, blood urea nitrogen (BUN), creatinine, glucose, urinaIysis, and
baseline biochemical profile, including serum aminotransferases (ALT and AST), cal-
cium, phosphorus. and magnesium. Arterial blood gases (ABG), chest radiograph,
and electrocardiogram may be required.

. Positive end-expiratory pressure (PEEP)-asslsted ventllation may be necessary in pa-
tients wlth acute parenchymal injury who develop pulmonary edema or adult respira-
tory distress syndrome.

. Obtain toxicological consultation as necessary.
SPECIAl CONSIDERATIONS
. AVOldepinephrine and related beta agonists (unless palient IS in cardiac arrest or has

reactive airways disease refractory to other treatment) because of the posslble irri-
rabIe condition of the myocardlUffi. Use of these medications may lead to ventricular
fibrillation.

. Chronic or high-dose, acute exposure victims require participation in a medical SUf-
veillance programo

185



Halogenated Aliphatic
Hydrocarbons and

Related Compounds

SUBSTANCE IDENTIFICATION
Waxy, amber-colored solids with a rndd turpentine odor. Colorless or white volatile liq-
uids, with a penetrating odor, that yields heavy vapors. Used as solvents, c1eaners, de-
greasing agents, paiot rernovers, fumigants, and refrigerams.
ROUTE OF EXPOSURE
Skín and eye contact
Inhalation
Ingestion
Skin absorption
TARGET ORGANS
Primal)'
Skin
Eyes
Central nervous systern
Cardiovascular systern
Respiratory system
Secondary
Gastrointestinal systern
Hepatic
Renal
LlFE THREAT
CNS depression, respiratory arrest, and circulatory collapse
SIGNS AND SYMPTOMS BY SYSTEM
Cardiovascular: Vasodilation (centrally mediated) leading to hypotension. Cardiovascu-
lar collapse, ventricular arrhythmias, and fibril1ation.
Respiratory: Lung and mucous membrane irritation, dyspnea. tachypnea, signs of pul-
monary edema, hypoxia, and respiratory arresto
CNS: Headache, CNS depression, drowsmess, dizziness, confusion, vertigo, fatigue,
lethargy, seizures, coma, visual disturbances. and numbness in hands and feet (pares-
thesias).
Gastrointestinal: Nausea. vomlting, diarrhea. and abdominal cramps.
Eye: Chemical conjunctivnis and comeal damage.
Skin: Irritant dennatitis and chemical bums.
Renal: Kidney damage may occur.
Hepatic: Llver damage (hepatotoxlclty) and hepatorenal syndrome.
Other: Methylene chlaride is metabolized in the body to carbon monoxide. Prolonged
exposure 10 nonsmokers may produce carboxyhemoglobm concentrations in the 3%
to 10% range. These concentratíons may produce cardiovascular compromise in mdi-
viduals with preexisting lung and/or cardio\ ascular disease. Some products can cross
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Halogenated Aliphatic Hydrocarbons and Related Compounds 26

[he placental membrane. Trichloroethylene, tetrachloroethylene, 1,2 dichloroethane.
dlchloromethane, tetrachloroethylene, and tríchlorornethane are suspected human car-
cinogens (other compounds may be added or deleted as further research data become
available).
SYMPTOM ONSET FOR ACUTE EXPOSURE
Immediate
Pulrnonary edema possibly delayed
Neurobehavioral changes possibly delayed
CO-EXPOSURE CONCERNS
Ethanol
Other orgamc solvents
THERMAL DECOMPOSITION PRODUCTS INCLUDE
Carbon dlOxide
Carbon monoxide
Chlorine
Hydrogen bromide
Hydrogen chlonde
Hydrogen lOdide
Hydrogen fluoride
Phosgene
MEDICAL CONDITIONS POSSIBLYAGGRAVATED BY EXPOSURE
Central nervous systern disorders
Liver disorders
Cardiovascular disorders
DECONTAMINATION. Wear positive-pressure SCBA and protective equipment specified by references such

as the DOT Emergency Response Gwdebook or the CANUTEC lnitial Emergency
Response Guide. If special chemlCaI protective clothing IS required, consult the
chemical manufacturer or specific protectJve clothing compatibility charts.

. Delay entry until trained personnel and proper protective equipmem are available.
o Remove panem from comarninated area.
o Qmck.ly remove and isolate patient's clothmg, jewelry, and shoes.
. Oently brush away dry partic1es and blot excess ltquids with absorbent material.
. RlOse patient with wann water, 30° C/86° F, if possible.
. Wash patient with Tincture of Oreen soap or a mild liquid soap and large quantities

of water.
. Refer to decontamination protocol in Section Three.
IMMEDIATE FIRST AID
. Ensure that adequate decontamination has been camed out.
o If victim is not breathing, start artificial resplfation. preferably wlth a demand-valve

resuscitator, bag-valve-mask devlce, or poeket mas k a~ tramed. Perform CPR if
necessary.

. Immedlately flush contaminated eyes wlth gently flowing water.

. Do not induce vomiting. If vomiting oecurs, lean patient forward or plaee on left side
(head-down position, jf possible) lO maintain an open airway and prevent aspiration.

. Keep victim quiet and maintain normal body temper..lture.
o Obtain medical attention.
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26 Halogenated Aliphatic Hydrocarbons and Related Compounds

BASIC TREATMENT
. Establish a patent airway. Suction if necessary.
. Watch for signs of respiratory msufficiency and assist ventilations if necessary.
. Administer oxygen by nonrebreather mask at lOto 15 L/min.
. Monitor for pulmonary edema and treat if necessary (refer to pulmonary edema pro-

tocol in Section Three).
. Momtor for shock and treat if necessary (refer to shock protocol in Section Three).
. Amicipale seizures and treat if necessary (refer to seizure protocol in Section Three).
. For eye contamination, flush eyes immediately with water. IITigate each eye

continuously with nonnal saline during transport (refer to eye irrigation protocol in
Section Three).

. Do no! use emetics. For ingestion, rinse mouth and administer 5 ml/kg up to 200 mI
of water for dilution if the patient can swallow, has a strong gag reflex, and does not
dmo!. Administer activated charcoal (refer to ingestion protocol in Section Three
and activated charcoal protocol in Section Four).

. Cover skin bums with sterile dressings after decontaminauon (refer to chemical bum
protocal in Section Three).

ADVANCED TREATMENT
. Consider orotracheal or nasotracheal intubation for airway control in the unconscious

patient.
. Positive-pressure ventilation techniques with a bag-valve-mask device may be benefi-

Cta!.
. Monltor cardiac rhythm and treat arrhythmias as necessary (refer to cardiac protocol

in Section Three).
. Start an IV with DsW TKO. Use lactated Ringer's if signs of hypovolemia are present.
. Consider drug therapy for pulmonary edema (refer to pulmonary edema protocol in

Section Three).
. For hypotension with signs of hypovolernia, adrninister fluid cautiously. Consider va-

sopressors if hypotensive with a nonnal fluid volume. Watch for signs of cardlac irri-
tablhty and flmd overload (refer to shock protocol in Section Three).

. Treat seizures with diazepam (Valium) (refer to dlazepam protocol in Sectlon Four).

. Use proparacaine hydrochloride to assist eye irrigation (refer to proparacaine
hydrochloride prmocol in Section Four).

INITIAL EMERGENCY DEPARTMENT CONSIDERATIONS
. Usefullmtiallaboratory studies include complete blood count, serum electrolytes,

blood urea nitrogen (BUN), creatinine, glucose, urinalysis, and baseline biochemical
profile, including serum aminotransferases (ALT and AST). CalClUffi,phosphorus,
and magnesium. Arterial blood gases (ABGs). chest radiograph. and electrocardio-
grarn may be required.

. MOOltor carboxyhemoglobm (CO) blood concentrations in cases of methylene chlo-
ride (refer to carbon monoxide guideline 89).

. Positive end-expiratory pressure (PEEP)-assisted ventilation may be necessary in pa-
tients with acute parenchyrnal injury who develop pulmonary edema or adult resplra-
tory distress syndrome.

. Obtain toxicologtal consultation as necessary.
SPECIAL CONSIDERATIONS
. Dichloromethane (synonyrns: methylene chloride and rnethylene dichloride) 1Sde-

composed by heat to phosgene and is rnetabolized in the body to carbon monoxide
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Halogenated Aliphatic Hydrocarbons and Related Compounds 26
(example of lethal syntheS1S). Refer to appropriate guidelines (carbon monoxide, 89~
phosgene, 101) for additional infonnation.

. AVOld epinephnne and related beta agonists (unless patient is in cardiac arrest or has

reactive airways disease refractOry tú orher rreatmem) because of the possible irri-
table condition of the myocardium. Use of these medications may lead to ventricular
fibrillation.

. Organic brain dysfunction known as the psycho-organic syndrome of solvents has
been described in cases of chronic exposure. Neuroencephalopathy (dementla) may
occur as a sequelae of severe exposures. Permanent neurobehavioral changes may re-
sult. This syndrome is usually documented with neurobehavioral testing.
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Chlorinated Fluorocarbons
(CFCs) and

Related Compounds

SUBSTANCE IDENTIFICATION
Colorlcss liquids Or gases wiIh fmitlike or etherlike odor. Some gases are odorless and
a odorant is occasionally added. Used as propellants, solvcnts. polyrner intermediates
for dechlorination of chemicals, refrigerants (Freons) and tire extinguishing agents (Ha-
10ns) and in the rnanufacturing process of many products. When heatcd, many 01' these
products decompose to phosgene.
ROUTES OF EXPOSURE
Skin and eye contact
Inhalation
Ingestion
Skin absorption
TARGET ORGANS
Primar)'
Skin
Eyes
Central nervous system
CardlOvascular system
Secandary
Respiratory system
Gastrointestinal system
LlFE THREAT
Asphyxiation. Products demonstrate anesthetic properties at high concentratlOns. Car-
diac arrhythmias.
SIGNS AND SYMPTOMS BY SYSTEM
Cardiovascular: Cardiovascular collapse and arrhythmias. May aggravate preexisting
cardiac problem. May increase myocardial effects of catecholamines.
Respiratory: Narcotic effect may depress respirations. lrntation of the respiratory tract
and, posslbly, pulmonary edema.
CNS: Excttation, headache, disorientation, dizziness, weakness, and seizures. CNS de-
pression and coma due to anesthetic effect or hypoxia. Neurobehavioral changes.
Gastrointestinal: Nausea, vomiting, excessive ~ahvation, and abdominal cramps
Eye: Irritation and lacrimatlOn
Skin: Mild skin initation and possible frostbite as a result of freezing effect of gas ex-
panslOn.
SYMPTOM ONSET FOR ACUTE EXPOSURE
Irnmediate
Respiratory and cardlOvascular symptoms possibly delaycd
Neurobehavioral changes possibly delayed
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Chlorinated Fluorocarbons (CFCs) and Related Compounds 27

CO-EXPOSURE CONCERNS
Other halogenated hydrocarbons
Other chlorinated ftuorocarbons
Hydrocarbon solvcnts
THERMAL DECOMPOSITION PRODUCTS INCLUDE

Halon
Carbony 1 halides
Hydrogen bromide
Hydrogen fluoride
Halogen acids
Free halogens
Freon
Carbon dioxide
Carbon monoxide
Carbonyl halides
Chlonnc
Phosgene
Hydrochloric acid
Hydroftuoric acid
MEDICAL CONDITIONS POSSIBLV AGGRAVATED BY EXPOSURE
CNS disarders
Cardiovascular disorders
DECONTAMINATION
. Wear positive-pressure SCBA and protective equipment specified by references such

as the DOT Emergency Response Guidebook or the CANUTEC lnitial Emergency
Response Guide. If special chcmical protective clothing is required, cansult the
chemical manufacturer or specific protective clothing compatibility charts.

. Delay entry until trained personnel and proper protective equipment are available.

. Remove patient fram contaminated area.

. Quickly remove and isolate patiem' s clorhing, jewelry, and shoes.

. GentIy brush away dry particles and blot excess liquids with absorbent material.

. Rinse patient with warm water, 30° C/86° F, if possible.

. Wash patient with Tincture of Green soap or a mild hquid soap and large quantities
of water.

. Refer to decontamination protocol in Section Three.
IMMEDlATE FIRST AID
. Ensure that adequate decontammation has been carried out.
. If victim is not breathing, staft artificial respiration, preferably with a demand-valve

resuscitator, bag-vaIve-mask device, or pocket mask as trained. Perfonn CPR if
necessary.

. Immediately ftush contaminatcd eyes with gently flowing water.

. Do not induce vomiting. If vOffiltingoccurs, lean patient forward ar place on Jeft side
(head-down position, if possible) to maintain an apen airway and prevent aspiration.. Keep victim quict and maintain nonnal body temperature.

. Obtain medical attention.
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Chlorinated Fluorocarbons (CFCs) and Related Compounds

BASIC TREATMENT
. Establish a patent airway. Suction if necessary.
. Watch for signs uf respiratory msufficiency and assist vcntilations as needed.
. Administer oxygen by nonrebrearher mask at 10 lo 15 Urnin.
. Mimmize physical activity and provide a quiet atmosphere.
. MOUllor for pulmonary edema and treat if necessary (refer to pulmonary edema pro-

tocol in Section Three).
. Anticipate selzurcs and treat if necessary (refer to seizure protocol in Section Thrce).
. For eye contamination, flush eyes irnmedlately with water. Irrigate each eye

continuously with normal saline during transport (refer to eye irrigation protocol in
Section Three).

. Do not use emetics. Rinse mouth and administer 5 m1/kg up to 200 ml of water for
dilution if the patient can swallow, has a strong gag reftex, and does not dmol. Ad-
minister activated charcoal (reJer lo ingestion protocol in Section Three and activated
charcoal protocol in Section Four).

. Trear frostbite with rapid rewarming rechniques (refer w frostbite protocol in Section
Three).

ADVANCED TREATMENT
. Consider orotracheal or nasotracheal intubation for airway control in the patient who

is unconscious or in respiratory arcest.. Positive-pressure venulation techniques with a bag-valve-mask device may be benefi-
ciaL

. Monitor cardiac rhythm and treat arrhythmias if necessary (refer to cardiac protocol
in Section Three).

. Start an IV with DsW TKO. Use lactated Ringer's if signs of hypovolemia are
present. Watch for signs of fluid overload.

. Consider drug therapy for pulmonary edema (refer to pulmonary edema protocol in
Section Three).

. Trear seizures with diazepam (Valium) (refer lO diazepam prolOcol in Section Four).

. Use pruparacaine hydrochloride to assist eye irrigation (refer to proparacaine
hydrochloride protocol in Section Four).

INITIALEMERGENCY DEPARTMENT CONSIDERATIONS
. Userul initiallaboratory studies include complete blood count, semm electrolytes,

blood urea nitrogen (BUN), creatinine, glucose, urinalysis, and baseline biochemical
profile, including serum arninotransferases (ALT and AST). calcium, phosphorus,
and magnesium. Determination of anion and osmolar gaps may be hclpful. Arteria!
blood gases (ABGs), chest radiograph, and electrocardiogram may be required.. Positive end-expiratory pressure (PEEP)-assisted ventilatíon may be necessary in pa-
tient~ with acute parenchymal injury wha develop pulmonary edema or adult respira-
tory distress syndrome.

. Obtain toxicologlcal consultation if necessary.
SPECIAL CONSIDERATIONS
. Avoid epinephrine and related beta agonists (unless patient is in cardiac arrest or has

reactive airways disease refractory to other treatment) because of the possible irri-
table condition of the myocardium. Use of these medications may lead to ventricular
tibril [ation.



Carbon Tetrachloride and
Related Compounds

SUBSTANCE IDENTIFICATION
Waxy, amber-colored solid with a mild turpentine odor. Colorless or white volatilc liq-
uid that yields heavy vapors. Sweet, aromatic odor resembling that of chloroform.
Used in solvents, cleaners. and fumigants, rcfrígerants, metal degreascrs, and semicon-
ductor production.
ROUTE OF EXPOSURE
Sldn and eye contact
Inhalation
Ingestion
Skin absorption
TARGET ORGANS
Primarv
Skin
Eyes
Central nervous system
Cardiovascular system
Respiratory system
Secondary
Gastrointestinal system
Hepatic
Renal
Metabolism
LlFE THREAT
CNS depression, respiramry arresr, and circulatory collapse.
SIGNS ANO SYMPTOMS BY SYSTEM
Cardiovascular: Cardiovascular collapse, hypotension, ventrícular arrhythmias and ven-
tricular fibríllation. Possible hypertension.
Respiratory: Dyspnea, tachypnca, irritation 10 the Iungs and mucous membranes,
epistaxis, pulmonary edema, and respiratory arrest.
CNS: CNS depression, coma, headache, drowsiness, dizziness, confusion, and seizures,
visual dlsturbanccs, and neurobchavioral changes.
Gastrointestinal: Nausea. vomiting, anoreXIa, diarrhea, and abdominal cramps.
Eye: Chemical conjunctivitis.
Skin: lnitant dermatitis, ftushíng, and chemical burns.
Renal: Kidney damage.
Hepatic: Jaundlce and liver damage, inc1uding hepatitis.
Metabolism: Merabolic acidoslS.
Other: Sorne products present a hurnan carcinogenic risk.
SYMPTOM ONSET FOR ACUTE EXPOSURE
Irnmcdiate
Pulmonary edema possibly delayed
Hepatotoxicity possibly delayed
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Carbon Tetrachloride and Related Compounds

CO-EXPOSURE CONCERNS
Alcohols
AcelOne
Chlorinated solvems
Sympathomimeuc agents
THERMAl DECOMPOSITION PRODUCTS INCLUDE
Carbon dioxide
Carbon monoxide
Chlorine
Hydrogen chlonde
Phosgene
MEDICAL CONDITIONS POSSIBLY AGGRAVATED BY EXPOSURE
Central nervous system disorders
Alcoholism
Li ver disorders
Kidney disorders
DECONTAMINATION. Wear positive-pressure SCBA and protective equipment specified by references such

as the DOT Emergency Response Guidebook or the CANUTEC ¡nitial Emergency
Respollse Cuide. If special chemical protective clothing is required, consult the
chemical manufacturer or specific protective clothing compatibility charts.

o Delay entry until trained personnel and proper protective equipment are available.
o Remove patíent from contaminated area.
o QUlckly remove and isolate patíent's clothing, jewelry. and shoes.
o Gemly brush away dry particles and blot excess liquids with absorbent maten al.
o Rinse patient with warm water, 30° C/86° F, if possible.
o Wash patient with Tincture of Green soap or a mild liqUld soap and large quantíties

of water.
. Refer to decontaminauon protocol in Section Three.
IMMEDIATE FIRST AID
. Ensure that adequate decontamination has been carried out.
. If victim is not breathing, start artificial respiration, preferably with a demand-valve

resuscitator, bag-valve-mask device, or pocket mask as trained. Petform CPR if
necessary.

o Immediately flush contaminated eyes with gently flowing water.
o Do not induce vomiting. If vomitíng occurs, lean pauent forward or place on left side

(head-down position, if possible) to maintain an open airway and prevent aspiration.
o Keep victim quiet and maintain normal body temperature.
o Obtalll medical attention.
BASIC TREATMENT
o Establish a patent aIrway. Suction if necessary.
o Watch for signs of respiratory insufficiency and assist venUlatlOns if necessary.
o Administer oxygen by nonrebreather mask at 10 to 15 L/min.
o Monitor for pulmonary edema and treat if necessary (refer to pulmonary edema pro-

tocol In Section Three).
o Monitor fOI shock and treat if necessary (refer lO shock protocol in Section Three).. Anticipate seizures and treat if necessary (refer to seizure protocol in Section Three).
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. For eye contamination, flush eyes immediately with water. Irrigate each eye continu-

ously with normal saline during transport (refer to eye imgation protocol in Section
Three) .

. Do not use ernetics. For ingestion, rinse mouth and administer 5 rnl/kg up to 200 mI
of water for dilution if [he patíem can swallow, has a srrong gag reflex, and does nO{
drooL Admilllster activated charcoal (refer to ingestion protocol in Section Three
and activated charcoal protocol in Section Four).

. Cover skin bums with sterile dressings after decontamination (refer to chemical bum
protocollll Sectíon Three).

ADVANCED TREATMENT
. Consider orotracheal or nasotracheal intubation for airway control in the patient who

. .
IS unconsclOUS.

. PositIve-pressure ventilation techniques with a bag-valve-mask device may be benefi-
cia!.

. Monitor cardiac rhythm and treat arrhythmias if necessary (refer to cardiac protocol
in SectIon Three).

. Start an IV with Ds W TKO. Use lactated Ringer' s if slgns of hypovolemia are
presento Watch for signs of fluid overload.

. Consider drug therapy for pulmonary edema (refer to pulmonary edema protocol in
Section Three).

. For hypotension with signs of hypovolemia. admimster fluid cautiously. Consider va-
sopressors if patient is hypotensive with a normal ftuid volume. Watch for signs of
myocardial írritability and ftuid overload (refer to shock protocol in Section Three).

. Treat seizures with diazepam (Valium) (refer to diazepam protocol in Section Four).

. Use proparacame hydrochloride to assist eye irrigation (refer to proparacaine
hydrochloride protocol in Section Four).

INITIAL EMERGENCY DEPARTMENT CONSIDERATIONS
. Useful initíal laboratory studies indude complete blood count, platelet count coagula-

tion profile, serum electrolytes, blood urea nitrogen (BUN). creatinine, glucose, uri-
nalysis, and baseline biochemical profiJe, induding serum aminotransferases (ALT
and AST), calcium, phosphorus, and magnesium. Determinarion of rhe anion gap
may be helpful. Arterial blood gases (ABO), chest radiograph, and electrocardiogram
may be required.

. Positive end-expiratory pressure (PEEP)-assisted ventilation may be necessary in pa-
tients with acute parenchymal injury who develop pulmonary edema or adult respira-
tory distress syndrome.

. Products may cause acidosis; hyperventilation and sodium bicarbonate may be ben-
eficia!. Bicarbonate therapy should be guided by patíent presentation, ABG determi-
nation, and serum electrolyte considerations.

. Hyperbaric oxygen therapy may be beneficIaI in treating hepatotoxicity.

. N-acety1cysteine (NAC) therapy has been suggested as a possible therapeutic agent to
prevent hepatotoxicity.

. Obtain toxicologlcal consultation as necessary.
SPECIAL CONSIDERATIONS
. Avoid epinephrine and related beta agonists (unless patient is in cardiac arrest or has

reactive airways dlsease refractory to other treatment) because of the possible irri-

table condition of the myocardium. Use of these medications may lead to ventricular
fibrillation.
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.2~, LO\l\ler Alcohols
(1-3 Carbons) and

Related Compounds

SUBSTANCE IDENTIFICATION
Found as colorless liquids with the odor of rubbing alcohol. Used as solvents, disinfec-
tants, and sanitizers. Chemical intermediates in the manufacturing process af cleaning
and decreasing agents, rubber products, adhesives, and cosmetics. Alsa faund in
rubbing alcohol, skin lotions, and antifreeze preparations.
ROUTES OF EXPOSURE
Skin and eye cantact
Inhalation
Ingestion
TARGET ORGANS
Primal}'
Skio
Eyes
Central nervous system
Cardiovascular system
Respiratary system
Hepatic
Metabolism
Secondary
Gastraintestinal system
Renal
LlFE THREAT
CNS depression leading to coma and respiratory arrest. Cardiac arrhythmias,
SIGNS AND SYMPTOMS BY SYSTEM
Cardiovascular: Cardiovascular collapse, hypotensíon, arrhythmias, and bradycardia.
Respiratory: Upper airway mucosa irritation, respiratory depression and arrest, and
risk of aspiratían pneumonia.
CNS: Headache, dizziness, drowsiness, confusion, incoordination, CNS depression, and
coma. CNS depression with isopropanol may be more profound and long lasting than
that seen with ethanoL
Gastrointestinal: Nausea, vomiting (hematemesis). gastritis, diarrhea, and stomach
pam.
Eye: Chemícal conjunctivitis.
Skin: Contact dermatitis.
Renal: Kídney damage.
Hepatic: Liver damage.
Metabolism: Anian gap metabolic acidosis and hypoglycemia.
Other: Hypothermia may be assaciated with coma.
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SYMPTOM ONSET FOR ACUTE EXPOSURE
frnmediate
Hypoglycemia possibly delayed
CO-EXPOSURE CONCERNS

Acetone and other ketones
Aromatic hydrocarbons
Other hydrocarbon solvents
Other alcohols
THERMAL DECOMPOSITION PRODUCTS INCLUDE
Carbon dioxide
Carbon monoxide
MEDICAL CONDITIONS POSSIBLY AGGRAVATED BY EXPOSURE
Respiratory system disorders
Eye disorders
Liver disorders
Blood disorders
Skin disorders
DECONTAMINATION
. Wear positive-pressure SCBA and protective equipment specified by references such

as the DOT Emergency Response Guidebook or the CANUTEC lnitial Emergency
Response Guide. If special chemica! protective clothing is required, consult the
chemical manufacturer or specific protective clothing compatibility charts.

. Delay entry until trained personnel and proper protectlve equipment are available.

. Remove patient from contaminated area.

. Quickly remove and isolate patient's clothing, jewelry, and shoes.

. Gently brush away dry particles and blot excess liquids with absorbent material.

. Rinse patient with warm water, 30° C/86° F, if possible.

. Wash patient with Tincture of Oreen soap or a mild liquid soap and large quantíties
of water.

. Refer to decontamination protocol in Sectlon Three.
IMMEDIATE FIRST AID
. Ensure that adequate decontamination has been carried out.
. If victim is not breathing, start artificial respiration, preferably with a demand-valve

resuscitator, bag-valve-mask device, or pocket mask as trained. Perform CPR if
necessary.

. Irnrnediately flush contaminated eyes with gently flowing water.

. Do not induce vorniting. If vorniting occurs, lean patient forward or place on left side
(head-down posítion, if possible) to maintaín an open aírway and prevent aspiration.

. Keep victim quíet and maintain normal body temperature.

. Obtain medical attention.
BASIC TREATMENT
. Establish a patent aírway. Suction if necessary.
. Watch for signs of respíratory insufficíency and asslSt ventilations if necessary.
. Administer oxygen by nonrebreather mask at 10 to 15 Umin.
. Monitor for shock and treat if necessary (refer to shock protocol in Section Three).
. For eye contamination, flush eyes immedlately with water Irrigate each eye continu-

ously with normal saline during transport (refer to eye irrigation protocol in Section
Three) .
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. Do not use emetIcs. For ingestion, rinse mouth and administer 5 ml/kg up to 200 mI
of water for dilution if the patient can swallow, has a strong gag reflex, and does nor
drooI. Administer acIivared charcoal (refer to ingestion protocol in Section Three
and activated charcoal protocol in Section Four).

ADVANCED TREATMENT
. Consider orotracheal or nasotracheal intubation for airway control in the patient who

is unconscious or in respiratory arrest.
. Monitor cardiac rhythm and treat arrhythmias if necessary (refer to cardiac protocol

in SectlOn Three).
. Start an IV with lactated Ringer' s to support vital signs. Watch for signs of fluid

overload.
. Monitor for signs of hypoglycemia (decreased LOC, tachycardia, pallor, dilated pu-

pils, diaphoresis, an<Vor a reading on a dextrose strip or glucometer of less than 50
rng/dl) and admimster 50% dextrose If necessary (refer to 50% dextrose protocol
in Section Four).

. For hypotension with signs of hypovolemia, admmister fluid cautiously. Consider va-
sopressors for hypotension with a normal fluid volume (refer to shock protocol in
Section Three).

. Use proparacaine hydrochloride to assist eye irrigation (refer to proparacaine hydro-
chloride protocol in Section Four).

INITIAl EMERGENCV DEPARTMENT MANAGEMENT
. U seful initial laboratory studies incIude complete blood count, semm electrolytes,

blood urea nitrogen (BUN), creatinme, glucose, urinaIysis and baseline biochemi-
cal profile, inc1uding semm aminotransferases (ALT and AST), ca1cium, phosphorus,
and magnesium. Determination of anion and osmolar gaps may be helpfuL Arterial
blood gases (ABGs), chest radlOgraph, and electrocardlOgram may be required.

. Determine methanol, ethanol, or isopropanol semm concentratlOns.

. Products may cause acidosis; hyperventilatlOn and sodium bicarbonate may be ben-
eficial. Bicarbonate therapy should be guided by patient presentation, ABG determi-
nation, and semm electrolyte considerations.

. Hemodialysis may be beneficial in cases of severe poisoning.. Obtain toxicological consultation as necessary.
SPECIAL CONSIDERATIONS
Refer to guideline 31 for methanol poisoning.
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