Pesticide Illness 
Part I: Pesticide Toxicology, Illness Epidemiology, Diagnosis, and Treatment
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This module is intended to teach the practicing physician more about pesticide illness.  
The first segment describes general aspects of pesticide toxicology, and pesticide illness epidemiology, diagnosis, and treatment.

Subsequent segments will discuss acute pesticide illness due to specific pesticide classes (Parts 2 and 3) and chronic pesticide illness (Part 4).  Each segment will use case presentations to illustrate the educational material.  

Please refer to the speaker’s notes to supplement the PowerPoint slides.
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By their nature, pesticides are chemicals designed to adversely affect living organisms.  
A thorough discussion of pesticide toxicology is complex.  

Pesticides are comprised of many different categories of toxins, each of which may affect a different set of organs.  

Pesticide-related health effects are varied and may be acute, sub acute, or chronic.  The type and severity of health effects are determined by the individual toxin category, the dose to which the individual was exposed, the duration over which the exposure occurred, and the exposure route.

The diagram at right depicts the multitude of health effects that pesticides may cause. 
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Pesticides are defined by the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA). According to FIFRA, pesticides are substances that are used to prevent or destroy pests. Pests are defined by the user and may be insects, rodents, plants, or any other living thing.  
As a result of FIFRA, the intent of use defines a pesticide.  For example, bleach is considered a pesticide when it is used to disinfect surfaces, for example bathrooms or countertops. But it is not considered a pesticide when it is used to whiten clothes.  
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One-quarter of the world’s pesticide use occurs in the United States.  In this country, four and a half billion pounds of chemicals are used per year to manufacture 890 active ingredients that are packaged into 30,000 formulations.  
Three-fourths of pesticide use occurs in agricultural settings. The remaining one-fourth is used for homes, gardens, and structural fumigation.

The information on how pesticides are used is spotty and varies by state.  States that require reporting on pesticide use are: 

Arizona: for over 150 pesticides with the potential to contaminate groundwater (agricultural use only); http://ag.arizona.edu/pito/articles/beltwide2000.htm 

California: long-standing, comprehensive use-reporting system (full use reporting began in 1990); http://www.cdpr.ca.gov/docs/pur/purmain.htm 

Connecticut: annual reporting by commercial applicators; private applicators report on use of "restricted use" pesticides; tied to license renewal. 
New York: enacted in 1996; first year of data made available last year 
New Hampshire: requires annual submissions of use information from commercial and private applicators; tied to issuance of licenses; http://enviro1.blr.com/display_reg.cfm/id/38164

New Jersey: reporting required one year out of three-year cycle by private and commercial certified applicators; data used to help target water quality monitoring; http://www.state.nj.us/dep/enforcement/pcp/bpo/pem/surveys/priv2000.pdf

Massachusetts: reporting required for all pesticides used by licensed applicators; http://www.state.ma.us/dfa/pesticides/usereports/

Montana: reporting by all commercial and government applicators once every five years; some specific reporting requirements for private agricultural applicators; also sales reporting by pesticide dealers 

Oregon: Full use reporting by anyone who uses or applies a pesticide in the course of business began in 2002. However, lack of funding is a problem; http://www.pesticide.org/RetailerFee.pdf

  

Other states where legislation is being considered: 

Texas: http://www.texascenter.org/txpin/policy1.htm
Wisconsin: http://www.wsn.org/pesticides/PDS_Components.shtml

The United States Environmental Protection Agency (US EPA) maintains some sales and manufacture data, but this information is confidential and cannot be publicly released. Moreover, because this database does not consistently cover all states, it is not an accurate account of overall pesticide use.
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In the US, patterns of pesticide use for agriculture vary by region and by commodity.  
Pesticides are more likely to be used in high volume where production requires hand labor: in vineyards, orchards, row vegetables, and nurseries.  These types of agricultural production are most likely to occur in the Western states.

The volume of pesticide use is likely to be lower where production is mechanized: grain agriculture and livestock dipping. These types of production are more likely in the Midwestern states.
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Pesticide exposure may occur in a variety of occupational settings.  As you have already learned, a great deal of pesticide use occurs in agriculture, placing workers in this industry at risk for exposure.  Emergency response may involve exposure to a wide variety of substances, including pesticides.  Maintenance work often involves the intentional use of or unintentional exposure to pesticides.  Pesticides are transported or may be used aboard airplanes and ships, placing transportation workers at risk of exposure.
The types of workers who may be exposed are as numerous as the industries in which exposure occurs.  Fieldworkers may be exposed as they pick the crops that have been sprayed with pesticides.  Pesticide applicators may be exposed while applying pesticides in agricultural as well as other settings (for example, during structural applications).  Emergency response personnel such as firefighters may be exposed to patients who are contaminated with pesticides. Indoor air exposures are also of concern. While treating pesticide-exposed patients, health care workers can be exposed to  pesticides through contaminated body fluids,  such as vomitus or stool, or, in heavily exposed patients, to off-gassing pesticides from contaminated clothes or through the skin. Office workers are often exposed following pesticide treatment of their workplaces.  Finally, some airlines treat their aircraft with pesticides to control international vector transport.  Flight attendants who work on these aircraft (and the passengers who fly them) may be exposed to pesticides in an enclosed area.
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Pesticides often spread to areas beyond their intended target.  The US EPA defines drift, as the physical movement of a pesticide through air at time of application or soon thereafter, to any site other than that intended for application (this is defined as off-target).
Drift accounted for one-quarter of pesticide-related illness reported to in California in 2000. Drift can result in exposure of workers who are not involved in the pesticide application process. They may be fieldworkers picking crops or workers who are not involved in agriculture at all, such as employees at a local car repair shop. Schools, school buses, hospitals, and other settings with sensitive subpopulations can be adversely affected by pesticide drift.

Workers should be cautioned that they may inadvertently expose family members by bringing home pesticide-contaminated clothing or pesticide containers from work for home use.  Wearing contaminated clothing home can result in secondary contamination of cars and furniture.
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Because pesticides are so widely used, exposure can occur in a number of settings.
Pesticides used in schools may result in exposure to students as well as teachers.  

Both commercial and private use of pesticides to maintain lawns and gardens may result in exposure to children, adults, and pets. Pesticides are used to maintain golfing greens, potentially resulting in exposure during recreational sports.  

Exposure to bleach and other household disinfectants can also result in exposure.  

Finally, pesticide residues in food can result in low level ingestion exposure to a large population, including children. US EPA sets maximum allowable levels (reference doses) for pesticide residues in food based on data provided by manufacturers.  Some of the recent important regulatory decisions were based on concerns about childhood or infant exposures, such as the elimination of the use of aldicarb on bananas.  

Children may derive a large part of their total pesticide exposure dose from dietary sources. The few studies that have examined this issue suggest that exposure is usually well below the reference doses set by US EPA.

Reference:

Wilson NK, et al. Aggregate exposures of nine preschool children to persistent organic pollutants at day care and at home.  J Exposure Anal Environ Epidemiol; 2003;13:187-202.
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The CDC's Environmental Health Laboratory measured chemicals or their metabolites (breakdown products) in blood and urine samples from selected participants in the National Health and Nutrition Examination Survey (NHANES) 1999-2000. The report “Second National Report on Human Exposure to Environmental Chemicals” presents biomonitoring exposure data for 116 environmental chemicals for the noninstitutionalized, civilian US population over the 2-year period. 
Because thresholds for adverse effects are not available, the levels of pesticides and their metabolites cannot be clinically correlated.  However, the data suggest that there is widespread exposure of the US population to various types of pesticides.  The results may be useful to compare across groups or to follow trends.

For example, the report presents data showing that serum levels of DDE (a metabolite of DDT) was three times higher among Mexican Americans than among non-Hispanic whites or non-Hispanic blacks. Although current levels are lower compared with levels found in several smaller studies before 1990, DDE levels are clearly measurable in people aged 12-19 years, even though they were born after DDT was banned in the United States. 
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Because pesticides are so widely available, accidental ingestion, usually in home-settings, is a real hazard.  
Pesticides are sometimes stored in soft drink or unlabelled bottles, especially in homes of agricultural workers.  Ingestion of the contents by an individual who doesn’t know or can’t remember what is inside can result in serious illness. Workers and their families must be cautioned never to store pesticides in anything but the original container.

Even more relevant to physicians is the packaging of prescription pesticides in containers resembling oral medications.  The photo on the right shows a prescription bottle of lindane, an organochlorine used topically for lice treatment. Poison Control Centers have documented that lindane is sometimes mistakenly administered to children instead of cough medicine.  Ingested lindane may result in seizures. Lindane is banned for all use, including topical treatment for lice and scabies, in California and from agricultural and gardening use in the European Union.

http://www.pan-uk.org/pestnews/pn49/pn49p6.htm
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Pesticides are often the substance of choice for suicide attempts and may also be used, although less commonly, for homicide attempts.  This is even more the case in countries other than the US, where toxic pesticides are common and cheaply available.   
For suicide or homicide attempts involving an unknown toxic exposure, pesticides should be included among the suspected agents.  Heavily contaminated patients may cause secondary exposure among emergency response and health care staff.  Care should be exercised to prevent exposure through containment of body fluids and contaminated clothing and use of appropriate protective equipment.

The headline comes from an article describing a 66 year-old man who committed suicide by ingesting Malathion, an organophosphate insecticide.  Seven people, including six first responders, were sickened by exposure to pesticide fumes. 
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The Toxic Exposure Surveillance System (TESS) are data compiled from the majority of US poison centers and are used to identify hazards to focus research and prevention.  The log scale graph depicts pesticide classes and severity of illness reported by TESS.  For the years 1993 to 1996, pesticides were among the top 10 substances involved in human exposures.  For this time period, there were 87,000 symptomatic pesticide exposures, mostly due to insecticides.  Disinfectants were the next most common type of pesticide exposure.
While most pesticide illnesses were categorized as being of minor severity, pesticide exposures did cause more severe illnesses and a few fatalities, mostly among children.

This data represents an undercount of actual pesticide illness, since all states were not included in TESS, and since not all illnesses are reported to poison control centers.
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Surveillance, or the ongoing detection of illness and injury, allows an assessment of the magnitude of pesticide illness. Surveillance allows follow up of all or selected cases, which can lead to identification of risk factors for illness and recommendations to prevent such illness in the future.  
In the US, only a few states currently conduct surveillance for pesticide illness. The states highlighted in green on the map are part of a nationwide system of pesticide illness surveillance that receives funding and guidance from the National Institute of Occupational Safety and Health (NIOSH) and the US EPA. While funding is primarily for surveillance of occupational cases, some states choose to include non-occupational cases as well.  States shown in red previously conducted surveillance for pesticide illness.

All these states use a common case definition and case classification system, although each state’s system has unique features.  For example, in California, physicians are an important part of the surveillance system.  They are required to report to the state when they suspect work-related or pesticide-related illness, and these reports serve as sources for the surveillance system.      

Information on case definition and classifications systems is available at: http://www.cdc.gov/niosh/pestsurv/
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Surveillance for pesticide illness may be conducted through a variety of methods.  In some states, such as California, physicians are an important part of the surveillance system. They are required to report to the state when they suspect work-related or pesticide-related illness, and these reports serve as sources for the surveillance system. Other states, such as New York, may require clinical laboratories to reported pesticide-related tests. 
The map indicates states where reporting of pesticide illness is either optional or required.  Note that this slide is different from the one on the previous slide, as not all states where pesticide illness is a reportable condition conduct surveillance for this condition.

In order to make sense of the collected reports, selected information is coded, classified, and entered into a database to allow epidemiologic analysis.  States with NIOSH-supported pesticide illness surveillance systems (described in the previous slide) use a common case definition and case classification system, although each state has unique methods of data collection.  Ongoing review of the reports and information collected allows the detection of unusual rates or types of illness that might indicate new or emerging problems. 

By documenting the effects of pesticides and by giving advice on preventing illness, physicians play an important part in surveillance or tracking of disease. It is important for physicians and other health care providers to be aware of the reporting requirements in their state.

Examples of types of pesticide illnesses detected by surveillance programs are shown on the right. These reports as well as others published in MMWR are available at http://www.cdc.gov/niosh/pestsurv/. 
Also available at this site is information on case definition and classifications systems.
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Surveillance data shows that pesticide illness rates are highest in the agricultural industry.  
Among agricultural workers, pesticide illness rates are highest among field workers and applicators. The latter are also known as “crop protection workers.”

Surveillance data from California show that for the years 1982-1990, workers who mixed, loaded, or applied pesticides, had illness rates 35 times higher than the average rate for the agricultural industry.
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Just as surveillance for pesticide illness in the US varies by state, international information varies by country.
The available data indicate that pesticide illness is a serious problem in developing nations. For example, pesticide-related hospitalizations and fatalities in Costa Rica and Sri Lanka are several times the rate in the US and other Western European countries.

Factors that contribute to pesticide illness with high rates of hospitalizations and fatalities in developing countries are the easy availability of toxic pesticides and lack of appropriate health care.  For example, intensive care units may not be widely available or may not be not be equipped with ventilators.  

Developed countries bear some responsibility for the high rates of pesticide illness in developing countries.  Historically, the US has exported large amounts of highly toxic pesticides to developing countries. Exported products include those considered too harmful for domestic use and those that have not been registered by US EPA.  Recent international treaties on “prior informed consent” and “persistent organic pollutants” intended to reduce the global burden of hazardous chemicals have had some effect in reducing hazardous US exports.

While regulations in developing countries may also play a role, it is the poor enforcement of laws, rather than their lack that contribute to pesticide problems in many parts of the world. 

References: 

Calvert G et al. Surveillance of pesticide-related illness and injury in humans. In: Krieger R (Editor). Handbook of Pesticide Toxicology. 2nd edition, 2001. New York:Academy Press. Pages 603-641. 

Smith C. Pesticide exports from US ports, 1997-2000. Int J Occup Environ Health 2001; &:266-274.
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The US EPA regulates the sale and use of pesticides in this country, and is responsible for the protection of agricultural workers. A pesticide may be approved for either general or restricted use. Restricted pesticides may only be applied by licensed applicators.  Pesticide labels reflect the law and US EPA requires that pesticide labels contain information such as registration number, pesticide toxicity, and recommended first aid measures.
The US EPA classifies pesticide toxicity based on the results of animal tests.  Systemic toxicity, eye irritation, and skin irritation test results are used to categorize pesticides in one of 4 toxicity classes. The toxicity category appears on the pesticide label, along with an associated signal word and precautionary statements. The signal word “Danger” indicates highly toxic pesticides and “Caution” indicates pesticides of low toxicity.

Reference:

Rosenberg J,  O’Malley M. Pesticides. In: LaDou J ed. Occupational & Environmental Medicine. 2nd ed.1997.  Stamford: Appleton Lange. Pages 531-570.
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Commercial pesticide formulations contain a mixture of compounds, any of which may be responsible for the pesticide illness.
The active ingredient, or technical grade chemical may have specific toxic properties and its content is required to be specified on the label.

Adjuvants or synergists enhance the toxicity of the active ingredient. An example of a synergist is piperonyl butoxide, which is a component in most pyrethrin and pyrethroid formulations.

“Inert” ingredients comprise the largest part of pesticide formulations. The high proportion of inert ingredients displayed on many pesticide labels is not an indication of lack of toxicity.  “Inert” ingredients are so termed because they are not active against the target pest; however, they may be quite toxic. Organic solvents may cause neurotoxicity and other acute health effects. Solvents such as toluene and benzene may pose long-term health hazards.  Others, such as sulfuric acid and formaldehyde are acutely irritating in addition to exerting chronic health effects.  

Although the identity of inert ingredients is protected by business law, physicians can get information about inert ingredients by contacting the manufacturer if this information is needed for treatment.  
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Just as with most occupational environmental diseases, taking a good history is the most important step towards making a diagnosis of pesticide-related illness.  A brief occupational and environmental history should be taken for all patients. 
A minimal occupational history, should include information about the patient’s job and exposures, including physical and chemical hazards.  A minimal environmental history should ask about hobbies, home use of chemicals, and proximity of residence to industrial sites, including agriculture.  Guidance on taking a more complete occupational and environmental history is available in the US EPA’s Recognition and Management of Pesticide Poisonings, 5th Edition: http://www.epa.gov/oppfead1/safety/healthcare/handbook/Chap03.pdf.html 
If aspects of the occupational or environmental history suggest that pesticide exposure may have occurred, further questions should be asked to estimate the duration, dose, and route of exposure. Questions such as the following should be asked: 

· “When did you first detect the odor? When did you first start feeling ill?”

· “How long were you in the area?”

· “Did any chemical get on your skin? Did you eat or smoke in the area?”

 A good medical and exposure history should indicate that pesticide exposure may have occurred.

Clinical suspicion should be confirmed with a targeted physical exam and laboratory tests when appropriate.

In making an assessment, it is important to remember that symptoms may be caused by “inert” ingredients and therefore may not be typical of the active pesticidal ingredient in a formulation. 
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Several aspects of a medical history can suggest that you have a case of pesticide illness.
Multiple patients who arrive around the same time with similar symptoms and exposure histories suggest chemical exposure.  Further questioning will reveal whether you should suspect pesticides.

If the history reveals that a chemical was applied in the home or office, you should suspect a pesticide.

Accidental ingestion of substances in the home often involves pesticides. This is particularly true of children, but adults may also mistakenly ingest pesticides from mislabeled or unlabeled containers.

Suicide and homicide are often attempted with pesticides or other chemical agents.  This is of particular concern in developing nations, where toxic chemicals are more readily available, but also occurs in the US.
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Pesticides cause a variety of illness symptoms.  Certain pesticides, particularly at high doses, produce characteristic syndromes.  However, in the majority of pesticide exposures, particularly in agricultural workers, characteristic signs and symptoms may not be observed. 
Examples of a few nonspecific illnesses that must be differentiated from other illness etiologies are:

Rash: pesticides-induced allergic or irritant dermatitis must be differentiated from dermatitis due to plants and other substances

Flu-like symptoms, such as headaches, dizziness, malaise, muscle aches, runny nose, respiratory tract irritation (some pesticides are mucous membrane irritants), may occur.

Gastrointestinal symptoms: nausea and vomiting are quite common.

Seizures: many pesticides are neurotoxic.

Some pesticides, such as dimethoate, an organophosphate, have a strong, unpleasant odor. Odor-related effects, such as headache, dizziness, and nausea, may cause large outbreaks of illness. While these effects are due to the pesticide formulation, they are unrelated to the toxicologic effects of the active ingredient.  Odor effects are thought to be mediated via the trigeminal and olfactory systems.

Reference:

Shusterman D. Critical Review: The health significance of environmental odor pollution. Arch Environ Health. 1992. 47:76-87.
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As we have seen from the previous slide, pesticide illness may present with non-specific symptoms and signs and may resemble other medical illnesses. 
The differential diagnosis for mild pesticide illness includes upper respiratory tract infection, infectious gastroenteritis, asthma, and plant-induced dermatitis.

Severe pesticide illness must be differentiated from the following conditions, among others:

Cerebrovascular accident: this may be because the patient is unresponsive; cholinesterase-inhibiting pesticides that splash in one eye may cause unequal pupil size.

Psychiatric dysfunction ( cognitive and mood disorders and frank psychosis) may be due to acute or chronic pesticide poisoning. 

Heat stroke may be observed in the same population that is at risk for pesticide illness, agricultural workers out in the field.
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Because pesticides vary significantly, it is important to obtain specific information about toxicity and management if you suspect a pesticide exposure and related illness.  Although some patients may remember the specific pesticide involved, specific information can be obtained much more reliably from written records. Patients can bring in pesticide labels of substances used at home or work. Employers are required by law to give their workers access to material safety data sheets (MSDS). Employers and pesticide applicators can provide information from pesticide application records. 
MSDS contain specific chemical and toxicity information as well as first aid measures. Manufacturers sometimes make their MSDS available on-line. Although there is not one single internet site that provides all MSDS, this slide lists two good websites. Often, there are many products containing the same active ingredient.  The quality of information on these documents varies greatly.  MSDS may be particularly useful if a specific product label and US EPA registration number are available. 
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Once you have identified the pesticide, there are a variety of sources to obtain information about the toxicity of the active ingredient.  A few excellent internet, text, and telephone resources are listed here. 
EXTOXNET is a searchable internet resource maintained by Oregon State University. EXTOXNET provides a variety of information about pesticide toxicity.

The California Department of Pesticide Regulation maintains a database of pesticide products in California. This is a good resource for identifying the ingredients in pesticide formulations for other states as well.

The Pesticide Action Network’s website contains information on current toxicity and regulatory information for pesticides and less toxic alternatives. 

US EPA’s 5th edition of the “Recognition and Management of Pesticide Poisonings” is an excellent resource for information. This booklet is available free in hard copy in English and Spanish and is also accessible on the internet.

The Handbook of Pesticide Toxicology is an excellent, time-honored text that contains detailed information on pesticides.

There are 2 main telephone resources for pesticides: 

Poison Control Centers can help with pesticide identification, case management, and in some states, illness reporting. The national telephone number will route the call to the nearest available center.

US EPA and Oregon State University sponsor the National Pesticide Telecommunications Network, which offers a toll-free service for pesticide information.

US EPA has a cooperative agreement with Oregon State University, which operates the National Pesticide Information Center (NPIC). NPIC provides information about a variety of pesticide-related subjects, including pesticide products, recognition and management of pesticide poisonings, toxicology, and environmental chemistry. 

Be aware that you may have to refer to more than one resource to obtain complete information about the pesticide you are interested in.
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Decontamination of patients with pesticide exposure is important to prevent further absorption of the chemicals.  This slide refers to decontamination of the skin.  Decontamination of gastric contents will be mentioned in the next slide.  The exact steps depend on the level of contamination.  
If significant skin contact has occurred, decontamination may involve showering with soap and shampoo. As the space under fingernails can act as a reservoir, scrubbing should include this area. Decontamination should preferably take place in a decontamination room to contain contaminated water.  If decontamination needs to occur outdoors, special precautions are needed to protect patients’ privacy and to contain contaminated runoff.

Of course, even before showering, suspected or obviously contaminated clothing should be removed.  In some states, contaminated clothing serves as evidence of exposure.  Rather than discarding this clothing, it should be double-bagged and saved for analysis of pesticide residues.

In a severely ill or heavily contaminated patient, body fluids, such as emesis, urine, and stool, can also be saved for residue analysis. Potentially contaminated fluids should be stored in air-tight containers away from clinical care or staff areas, as off-gassing of pesticides can occur, resulting in exposures to staff. Illness among medical care staff with secondary exposure to off-gassing pesticides vary from short-term eye irritation, headaches, and odor-related symptoms to more persistent symptoms, although the latter are rare.

As with any other illness, universal body fluid precautions should be followed. In accordance with these precautions, disposable gowns and gloves should be used.  In some instances, special rubber gloves may be called for-- this will depend on the specific compound and the level of contamination. Respiratory protection, for example, cartridge respirators also may be needed for heavy contamination. Poison Control Centers should serve as sources for recommendations. 

Procedures for decontamination and staff protection should be established prior to an actual exposure event as part of hospital emergency response procedures.
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Most pesticide illnesses should be treated symptomatically according to the route of exposure. That is, if skin exposure is most likely, decontamination may be most important.  If inhalation exposure has resulted, treatment should be geared toward ensuring adequate airway, breathing, and circulation.  Oxygen and bronchodilators may be considered; however, oxygen may worsen paraquat-induced pulmonary fibrosis. If ingestion has occurred, oral charcoal administration or gastric lavage may be indicated. This depends on the pesticide ingested and the time since ingestion.  In no circumstance, however, should vomiting be induced, as aspiration of pesticides may lead to pulmonary toxicity.  Once the patient has been decontaminated and stabilized, attention may be focused on specific antidotes, for the few pesticides that these are available.  Exact management guidelines, including those for gastric decontamination, should be obtained from Poison Control Centers.  
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Poison control centers are an excellent resource for all aspects of acute pesticide illness. Their staff of toxicologists, physicians, and pharmacologists provide information about the toxic effects of chemicals, decontamination procedures, and can assist with medical management.  Some centers may also be able to assist with required illness reporting. Calls to poison centers can enhance pesticide illness tracking.  A national telephone number will connect the caller to the nearest center.
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The following case illustrates the importance of taking a good history and forming a clinical suspicion of pesticide illness.
A 27 year-old male pesticide applicator is in the clinic with a one-day history of dizziness, headache, body ache, nausea, vomiting. He denies diarrhea. One day prior to his clinic visit, he sprayed a nectarine orchard with Carzol (formetanate hydrochloride). States he wore protective equipment.

Physical Exam: he appears weak (not flaccid), but oriented. He has symptomatic orthostatic hypotension; his exam is otherwise normal.

A cholinesterase test drawn at the time of the clinic visit is normal compared to laboratory reference range

Carzol is a carbamate pesticide that causes reversible cholinesterase inhibition. Note that the cholinesterase test, which is the appropriate test for this pesticide, was drawn a day after the worker’s exposure and is normal. 

We will learn more about this type of pesticide and interpreting cholinesterase tests later. 

Note that for most pesticides, there are no available confirmatory laboratory tests.
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This worker has non-specific symptoms and findings that suggest gastroenteritis with dehydration secondary to vomiting.   
The differential diagnosis of this complex of symptoms includes the common conditions of food-borne illness and viral syndrome.  Further questioning about diet and illness among coworkers and family help to rule out infectious causes.

Because this case involves a pesticide applicator with illness symptoms that began the day he applied pesticides, pesticide-related illness should also be suspected.  Although he stated that he wore protective equipment (which should theoretically protect him from pesticide exposure), further investigation would be required to assess whether the equipment was used appropriately for this process.  

This clinical presentation is not unusual for farmworkers with pesticide illness.  One way to confirm that this illness is pesticide-related is to obtain a cholinesterase test. Although this patient’s test came back normal, this does not rule out pesticide illness. Based on information that can be easily obtained from reference literature, carbamate pesticides cause reversible cholinesterase inhibition. For most carbamates, this inhibition would not last for more than 6 hours.  So a test obtained the day after exposure would be expected to be normal.  So while an abnormal result would have confirmed exposure, a normal result does not rule it out.  

This worker should be treated symptomatically with intravenous hydration and anti-emetics if necessary.  Detailed questioning of the worker and employer about work practices and counseling regarding appropriate training and use, storage, and cleaning of protective equipment will reduce the chances of future pesticide exposures. 
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Pesticide illness can be a significant problem among certain populations.  Those at risk for pesticide illness include agricultural workers, structural pesticide applicators, residents living near agricultural areas, teachers and school children, and occupants of treated buildings.
Exposure may occur at work, due to drift from application sites, or as a result of exposure to residue from treated buildings or food.  

Physician diagnosis and reporting of pesticide illness is critical in reducing further occurrence of pesticide illness.  Physicians and other health care providers should become familiar with reporting requirements and surveillance systems in their state or country and should report suspected illnesses as required.

Physicians can also help to reduce illness by counseling patients to reduce pesticide use in their homes and gardens and to seek other less toxic alternatives for controlling pests.
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Pesticides cause a variety of illness syndromes that may be difficult to differentiate from other common causes of illness.   A key step in making a diagnosis of pesticide illness is taking a thorough occupational and environmental history.  Aspects of the history, such as occupation, should alert clinicians that pesticide illness may have occurred.  Supplemental information, such as labels, MSDS, and application records should be obtained to help identify the specific product.  Laboratory tests supplement physicians’ clinical diagnosis, but usually cannot rule out pesticide illness.  
For the majority of pesticides, treatment should be geared toward decontamination, stabilizing the patient, and relieving symptoms.  Specific antidotes are available for only a handful of pesticides.

