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Recommended Prevention for Infectious Diseases in Laboratory and Field Work
The following table contains a list of infectious diseases, the risk factors, and the applicable immunizations that are recommended for USGS field personnel. This table may not address all infectious diseases that may be encountered in the workplace of interest.  The reader should contact their local safety officer or occupational health care professional for additional information on infectious diseases in their workplace, if needed.
	Occupational Disease
	Risk Factors and Symptoms
	Recommended Prevention

	Encephalitis 
	Encephalitis (e.g. EEE, WEE, VEE) is a mosquito-borne viral disease. As the name suggests, Eastern Equine Encephalitis occurs predominantly in the eastern half of the U.S. Because of the high case fatality rate, it is regarded as one of the more serious mosquito-borne diseases in the United States. 

Encephalitis virus is transmitted to humans through the bite of an infected mosquito. The main EEE transmission cycle is between birds and mosquitoes. Several species of mosquitoes can become infected with EEE virus. The most important mosquito in maintaining the enzootic (animal-based, in this case bird-mosquito-bird) transmission cycle is Culiseta melanura.  

Symptoms range from mild flu-like illness to encephalitis (inflammation of the brain), coma and death. The EEE case fatality rate (the % of persons who develop the disease who will die) is 35%, making it one of the most pathogenic mosquito-borne diseases in the US. It is estimated that 35% of people who survive EEE will have mild to severe neurological deficits.

States with largest number of cases are Florida, Georgia, Massachusetts, and New Jersey. The enzootic (animal-based) transmission cycle is most common to coastal areas and freshwater swamps. Human cases occur relatively infrequently, largely because the primary transmission cycle takes place in swamp areas where populations tend to be limited. 

Those most at risk are: residents of and visitors to endemic areas (areas with an established presence of the virus); people who engage in outdoor work and recreational activities; and persons over age 50 and younger than age 15. 
	There are no licensed vaccines for human use.

There are no effective therapeutic drugs. 

People should avoid mosquito bites by employing personal and household protection measures, such as using insect repellent containing Meta-N,N-diethyl-meta-toluamide (DEET), wearing protective clothing, taking precautions from dusk to dawn when mosquitoes are most likely to bite, and controlling standing water that can provide mosquito breeding sites. 

Centers for Disease Control (CDC) Reference: http://www.cdc.gov/ncidod/dvbid/arbor/eeefact.htm

	Ehrlichiosis
	Ehrlichiosis is caused by several bacterial species in the genus Ehrlichia.

The disease occurs primarily in the southeastern and south central regions of the country and is primarily transmitted by the lone star tick, Amblyomma americanum.
The early clinical presentations of ehrlichiosis may resemble nonspecific signs and symptoms of various other infectious and non-infectious diseases. It is unclear if all persons infected with ehrlichiae become ill. It is possible that many infected persons develop an illness so mild they do not seek medical attention or perhaps have no symptoms at all.
	Limiting exposure to ticks reduces the likelihood of ehrlichial infection. In persons exposed to tick-infested habitats, prompt careful inspection and removal of crawling or attached ticks is an important method of preventing disease. It may take several hours of attachment before microorganisms are transmitted from the tick to the host. 

It is unreasonable to assume that a person can completely eliminate activities that may result in tick exposure. Therefore, prevention measures should be aimed at personal protection: 

Wear light-colored clothing -- this will allow you to see ticks that are crawling on your clothing. 

Tuck your pants legs into your socks so that ticks cannot crawl up the inside of your pants legs. 

Apply repellants to discourage tick attachment. Repellents containing permethrin can be sprayed on boots and clothing, and will last for several days. Repellents containing DEET (n, n-diethyl-m-toluamide) can be applied to the skin, but will last only a few hours before reapplication is necessary. Use DEET with caution on children because adverse reactions have been reported. 

Conduct a body check upon return from potentially tick-infested areas by searching your entire body for ticks. Use a hand-held or full-length mirror to view all parts of your body. Remove any tick you find on your body. 

CDC Reference: http://www.cdc.gov/ticks/diseases/ehrlichiosis/

	Hantavirus Pulmonary Syndrome (HPS)
	Hantavirus pulmonary syndrome is a deadly disease transmitted by infected rodents through urine, droppings, or saliva. Humans can contract the disease when they breathe in aerosolized virus. HPS was first recognized in 1993 and has since been identified throughout the United States. Although rare, HPS is potentially deadly.
	Rodent control in and around the home remains the primary strategy for preventing hantavirus infection.

Seal up holes inside and outside to prevent entry by rodents. Trap rodents to help reduce the population. Take precautions before and while cleaning rodent-infested areas. Before cleaning a space, ventilate the area by opening the doors and windows for at least 30 minutes to diffuse potentially infectious aerosolized material. Use cross-ventilation and leave the area during the airing-out period.

CDC Reference: 
http://www.cdc.gov/ncidod/diseases/hanta/hps/index.htm

	Hepatitis A (HAV)


	Hepatitis A is a liver disease caused by the hepatitis A virus. Hepatitis A can affect anyone. In the United States, hepatitis A can occur in situations ranging from isolated cases of disease to widespread epidemics.

Good personal hygiene and proper sanitation can help prevent hepatitis A. Vaccines are also available for long-term prevention of hepatitis A virus infection in persons 12 months of age and older. Immune globulin is available for short-term prevention of hepatitis A virus infection in individuals of all ages.

Employees who travel to developing countries are at substantial risk for acquiring hepatitis A.

No work-related instances of HAV transmission have been reported among sewage workers in the United States.

HAV is found in the stool of persons with hepatitis A. It is usually spread by close personal contact and sometimes by eating food or drinking water containing HAV.

Hepatitis A can cause: mild “flu-like” illness, jaundice (yellow skin or eyes), severe stomach pains and diarrhea. Sometimes, hepatitis A causes death (about 100 per year in the U.S.). A person who has hepatitis A can easily pass the disease to others within the same household.
	Depending on conditions, HAV can be stable in the environment for months. Heating foods at temperatures greater than 185 (F (85 (C) for 1 minute or disinfecting surfaces with a 1:100 dilution of sodium hypochlorite (i.e., household bleach) in tap water is necessary to inactivate HAV.

Some people should be routinely vaccinated with hepatitis A vaccine: persons 2 years of age and older traveling to or working in countries with high or intermediate prevalence of hepatitis A, such as those located in Central or South America, the Caribbean, Mexico, Asia (except Japan), Africa, and eastern Europe; children and adolescents who live in states or communities where routine vaccination has been recommended; men who have sex with men; persons who use street drugs; persons with chronic liver disease; persons who are treated with clotting factor concentrates; and persons who work with HAV-infected primates or who work with HAV in research laboratories.

Other people might get hepatitis A vaccine in special situations: Hepatitis A vaccine might be recommended for children or adolescents in communities where outbreaks of hepatitis A are occurring.

CDC References: http://www.cdc.gov/ncidod/diseases/hepatitis/a/index.htm 

http://www.cdc.gov/vaccines/pubs/vis/downloads/vis-hep-a.pdf

http://www.cdc.gov/mmwr/preview/mmwrhtml/rr4812a1.htm

	Hepatitis B HBV
	Hepatitis B is a serious disease caused by a virus that attacks the liver. The virus, which is called hepatitis B virus (HBV), can cause lifelong infection, cirrhosis (scarring) of the liver, liver cancer, liver failure, and death.

Transmission occurs when blood or body fluids from an infected person enters the body of a person who is not immune.  HBV is spread through having sex with an infected person without using a condom (the efficacy of latex condoms in preventing infection with HBV is unknown, but their proper use may reduce transmission), by sharing drugs, needles, or "works" when "shooting" drugs, through needlesticks or sharps exposures on the job, or from an infected mother to her baby during birth. 

Persons at risk for HBV infection might also be at risk for infection with hepatitis C virus (HCV) or human immunodeficiency virus HIV. 
	Hepatitis B vaccine is the best protection.

CDC Reference: http://www.cdc.gov/ncidod/dhqp/bp_hepatitisb.html


	Human Immunodeficiency Virus (HIV)
	HIV (human immunodeficiency virus) is the virus that causes Acquired Immunodeficiency Syndrome (AIDS). This virus may be passed from one person to another when infected blood, semen, or vaginal secretions come in contact with an uninfected person’s broken skin or mucous membranes. (A mucous membrane is wet, thin tissue found in certain openings to the human body. These can include the mouth, eyes, nose, vagina, rectum, and opening of the penis.) In addition, infected pregnant women can pass HIV to their baby during pregnancy or delivery, as well as through breast-feeding. People with HIV have what is called HIV infection. Some of these people will develop AIDS as a result of their HIV infection. AIDS refers to a group of symptoms that can include the development of certain infections and/or cancers, as well as a decrease in the number of certain cells in a person’s immune system.

HIV transmission can occur when blood, semen (cum), pre-seminal fluid (pre-cum), vaginal fluid, or breast milk from an infected person enters the body of an uninfected person. 
HIV can enter the body through a vein (e.g., injection drug use), the lining of the anus or rectum, the lining of the vagina and/or cervix, the opening to the penis, the mouth, other mucous membranes (e.g., eyes or inside of the nose), or cuts and sores. Intact, healthy skin is an excellent barrier against HIV and other viruses and bacteria. 

These are the most common ways that HIV is transmitted from one person to another: by having sex (anal, vaginal, or oral) with an HIV-infected person; by sharing needles or injection equipment with an injection drug user who is infected with HIV; or from HIV-infected women to their babies before or during birth, or through breast-feeding after birth.
	CDC References: http://www.cdc.gov/ncidod/diseases/submenus/sub_aids.htm

	Influenza (Flu)
	The flu is a contagious respiratory illness caused by influenza viruses. It can cause mild to severe illness, and at times can lead to death.

Flu viruses spread in respiratory droplets caused by coughing and sneezing. They usually spread from person to person, though sometimes people become infected by touching something with flu viruses on it and then touching their mouth or nose. Most healthy adults may be able to infect others beginning 1 day before symptoms develop and up to 5 days after becoming sick. That means that you can pass on the flu to someone else before you know you are sick, as well as while you are sick.
	The single best way to prevent the flu is to get vaccinated each fall, but good health habits and antiviral medications are other measures that can help protect against the flu.

Avoid close contact with people who are sick. When you are sick, keep your distance from others to protect them from getting sick too.

If possible, stay home from work, school, and errands when you are sick. You will help prevent others from catching your illness.

Cover your mouth and nose with a tissue when coughing or sneezing. It may prevent those around you from getting sick.

Washing your hands often will help protect you from germs.

Germs are often spread when a person touches something that is contaminated with germs and then touches his or her eyes, nose, or mouth.
CDC Reference: http://www.cdc.gov/flu/

	Lyme disease
	Lyme disease is caused by the bacterium Borrelia burgdorferi and is transmitted to humans by the bite of infected blacklegged ticks. Typical symptoms include fever, headache, fatigue, and a characteristic skin rash called erythema migrans. If left untreated, infection can spread to joints, the heart, and the nervous system. 

Most cases of Lyme disease can be treated successfully with a few weeks of antibiotics.
	Reducing exposure to ticks is the best defense against Lyme disease and other tick-borne infections. Steps to prevent Lyme disease include using insect repellent, removing ticks promptly, landscaping, and integrated pest management.

A Lyme disease vaccine is no longer available. The vaccine manufacturer discontinued production in 2002, citing insufficient consumer demand. Protection provided by this vaccine diminishes over time. Therefore, if you received the Lyme disease vaccine before 2002, you are probably no longer protected against Lyme disease.

Also see Prevention for Ehrlichiosis.
CDC Reference: http://www.cdc.gov/ncidod/diseases/submenus/sub_lyme.htm

	Malaria
	Infection with malaria parasites may result in a wide variety of symptoms, ranging from absent or very mild symptoms to severe disease and even death. Malaria disease can be categorized as uncomplicated or severe (complicated) . In general, malaria is a curable disease if diagnosed and treated promptly and correctly. 

Following the infective bite by the Anopheles mosquito, first symptoms usually appear after 7 to 30 days.  Antimalarial drugs taken for prophylaxis by travelers can delay the appearance of malaria symptoms by weeks or months, long after the traveler has left the malaria-endemic area. (This can happen particularly with P. vivax and P. ovale, both of which can produce dormant liver stage parasites; the liver stages may reactivate and cause disease months after the infective mosquito bite.)  Such long delays between exposure and development of symptoms can result in misdiagnosis or delayed diagnosis because of reduced clinical suspicion by the health-care provider. Returned travelers should always remind their health-care providers of any travel in malaria-risk areas during the past 12 months.

Of the 1,337 malaria cases reported for 2002 in the United States, all but five were imported, i.e., acquired in malaria-endemic countries.
	Prevention of malaria can aim at either:

Preventing infection, by avoiding bites by parasite-carrying mosquitoes; or 

Preventing disease, by using antimalarial drugs prophylactically. The drugs do not prevent initial infection through a mosquito bite, but they prevent the development of malaria parasites in the blood, which are the forms that cause disease. This type of prevention is also called "suppression." 

CDC Reference: http://www.cdc.gov/malaria/

	Plague
	Plague is an infectious disease of animals and humans caused by a bacterium named Yersinia pestis.

People usually get plague from being bitten by a rodent flea that is carrying the plague bacterium or by handling an infected animal. Millions of people in Europe died from plague in the Middle Ages, when human homes and places of work were inhabited by flea-infested rats. Today, modern antibiotics are effective against plague, but if an infected person is not treated promptly, the disease is likely to cause illness or death.  When a person has plague pneumonia and cough, droplets containing plague bacteria can be spread into the air. If a non-infected person inhales these infectious droplets, they also can become infected.

In the United States, the last urban plague epidemic occurred in Los Angeles in 1924-25. Since then, human plague in the United States has occurred as mostly scattered cases in rural areas (an average of 10 to 15 persons each year).
	CDC References: http://www.cdc.gov/ncidod/dvbid/plague/index.htm http://www.cdc.gov/ncidod/dvbid/plague/resources/plagueFactSheet.pdf

	Rabies
	Rabies is a preventable viral disease of mammals most often transmitted through the bite of a rabid animal. The vast majority of rabies cases reported to the Centers for Disease Control and Prevention (CDC) each year occur in wild animals like raccoons, skunks, bats, and foxes. Domestic animals account for less than 10% of the reported rabies cases, with cats, cattle, and dogs most often reported rabid. 

Rabies virus infects the central nervous system, causing encephalopathy and ultimately death. Early symptoms of rabies in humans are nonspecific, consisting of fever, headache, and general malaise. As the disease progresses, neurological symptoms appear and may include insomnia, anxiety, confusion, slight or partial paralysis, excitation, hallucinations, agitation, hypersalivation, difficulty swallowing, and hydrophobia (fear of water). Death usually occurs within days of the onset of symptoms.
	There is no treatment for rabies after symptoms of the disease appear. However, two decades ago scientists developed an extremely effective new rabies vaccine regimen that provides immunity to rabies when administered after an exposure (post-exposure prophylaxis) or for protection before an exposure occurs (pre-exposure prophylaxis).

Pre-exposure vaccination is recommended for persons in high-risk groups, such as veterinarians, animal handlers, and certain laboratory workers. Other persons whose activities bring them into frequent contact with rabies virus or potentially rabid bats, raccoons, skunks, cats, dogs, or other species at risk of having rabies should also be considered for pre-exposure prophylaxis. In addition, international travelers likely to come in contact with animals in areas of enzootic dog rabies which lack immediate access to appropriate medical care, including biologics, should be considered for pre-exposure prophylaxis.

People who work with live rabies virus in research laboratories or vaccine production facilities are at the highest risk of inapparent exposures. Such persons should have a serum (blood) sample tested for antibody every 6 months and receive booster vaccine, when necessary. Routine pre-exposure prophylaxis for other situations may generally not be indicated.

CDC Reference: http://www.cdc.gov/ncidod/dvrd/rabies/

	Relapsing Fever
	Relapsing Fever is a disease characterized by relapsing or recurring episodes of fever, often accompanied by headache, muscle and joint aches and nausea.  There are two forms of relapsing fever: Tick-borne relapsing fever (TBRF) and Louse-borne relapsing fever (LBRF).

TBRF is caused by several species of spiral-shaped bacteria that are transmitted to humans through the bite of infected soft ticks.  Most cases occur in the summer months and are associated in particular with sleeping in rustic cabins in mountainous areas of the Western United States.  There are approximately 25 cases of TBRF in the United States each year.

LBRF is caused by another spiral-shaped bacteria, Borrelia recurrentis that is transmitted from human to human by the body louse.  LBRF still causes sporadic illness and outbreaks in Africa.  Illness can be severe, with mortality of 30 to 70% in outbreaks.  In the United States, TBRF most often occurs after staying in a rustic cabin where rodents have made their nests.
	To prevent infection:
Avoid sleeping in rodent infested buildings.

Limit tick bites by using insect repellent containing DEET (on skin or clothing) or permethrin (applied to clothing or equipment).

Rodent-proof buildings in areas where the disease is known to occur. 

Identify and remove any rodent nesting material from walls, ceilings and floors.

In combination with removing the rodent material, fumigate the building with preparations containing pyrethrins and permethrins. More than one treatment is often needed to effectively rid the building of the vectors, the soft-ticks. Always follow product instructions, and consider consulting a licensed pest control specialist.

CDC Reference: http://www.cdc.gov/ncidod/dvbid/RelapsingFever/index.htm

	Rocky Mountain Spotted Fever
	Rocky Mountain Spotted Fever is the most severe and most frequently reported rickettsial illness in the United States. It also occurs in Mexico and in Central and South America. The disease is caused by Rickettsia rickettsii, a species of bacteria that is spread to humans by ixodid (hard) ticks. Initial signs and symptoms of the disease include sudden onset of fever, headache, and muscle pain, followed by development of rash. The disease can be difficult to diagnose in the early stages, and without prompt and appropriate treatment it can be fatal. 
	Limiting exposure to ticks is the most effective way to reduce the likelihood of Rocky Mountain spotted fever infection. In persons exposed to tick-infested habitats, prompt careful inspection and removal of crawling or attached ticks is an important method of preventing disease. It may take extended attachment time before organisms are transmitted from the tick to the host. Currently, no licensed vaccine is available for prevention of Rocky Mountain spotted fever. 

Also see Prevention for Ehrlichiosis.
CDC Reference: http://www.cdc.gov/ticks/diseases/rocky_mountain_spotted_fever/


	Southern Tick-Associated Rash Illness
(STARI)
	A rash similar to the rash of Lyme disease has been described in humans residing in southeastern and south-central states and is associated with the bite of the lone star tick, Amblyomma americanum. 
	See Prevention for Ehrlichiosis.
CDC Reference: http://www.cdc.gov/ncidod/dvbid/stari/index.htm

	Tetanus and Diphtheria (TD)
	Tetanus (lockjaw) is caused by a bacterium that enters the body through a cut or wound.  Tetanus affects the muscles and nerves and without treatment can be fatal. 
It can lead to: “locking” of the jaw so the patient cannot open his or her mouth or swallow.

Diphtheria spreads when germs pass from an infected person to the nose or throat of others. 
Diphtheria causes a thick coating in the nose, throat, or airway. If diphtheria is not properly treated, or not treated in time, the bacteria may produce a powerful poison. This poison can spread throughout the body causing serious complications such as heart failure or paralysis. About 1 person in 10 who gets diphtheria and dies from it.
	Tetanus-Diphtheria Vaccine (all adults, every 10 years)

CDC Reference: http://www.cdc.gov/vaccines/pubs/vis/downloads/vis-td.pdf


	Tularemia
	Tularemia is a potentially serious illness that occurs naturally in the United States. It is caused by the bacterium Francisella tularensis found in animals (especially rodents, rabbits, and hares).

People can get tularemia many different ways: being bitten by an infected tick, deerfly or other insect; handling infected animal carcasses; eating or drinking contaminated food or water; or breathing in the bacteria, tularensis. Tularemia is not known to be spread from person to person. People who have tularemia do not need to be isolated. People who have been exposed to the tularemia bacteria should be treated as soon as possible. The disease can be fatal if it is not treated with the right antibiotics.

Symptoms of tularemia could include: sudden fever, chills, headaches, diarrhea, muscle aches, joint pain, dry cough, and progressive weakness. People can also catch pneumonia and develop chest pain, bloody sputum and can have trouble breathing and even sometimes stop breathing. Other symptoms of tularemia depend on how a person was exposed to the tularemia bacteria. These symptoms can include ulcers on the skin or mouth, swollen and painful lymph glands, swollen and painful eyes, and a sore throat
	Tularemia occurs naturally in many parts of the United States. Use insect repellent containing DEET on your skin, or treat clothing with repellent containing permethrin, to prevent insect bites. Wash your hands often, using soap and warm water, especially after handling animal carcasses. Be sure to cook your food thoroughly and that your water is from a safe source.

Note any change in the behavior of your pets (especially rodents, rabbits, and hares) or livestock, and consult a veterinarian if they develop unusual symptoms.

CDC Reference: http://www.cdc.gov/ncidod/dvbid/tularemia.htm

	Typhoid Fever
	Typhoid Fever is a life-threatening illness caused by the bacterium Salmonella Typhi. In the United States about 400 cases occur each year, and 70% of these are acquired while traveling internationally.

Salmonella typhi lives only in humans. Persons with typhoid fever carry the bacteria in their bloodstream and intestinal tract. In addition, a small number of persons, called carriers, recover from typhoid fever but continue to carry the bacteria. Both ill persons and carriers shed S. Typhi in their feces (stool). 

You can get typhoid fever if you eat food or drink beverages that have been handled by a person who is shedding gets into the water to an infected person or if contaminated sewage gets into the water. Therefore, Typhoid Fever is more common in areas of the world where handwashing is less frequent and water is likely to be contaminated with sewage.
	Two basic actions can protect you from Typhoid Fever: 
1. Avoid risky foods and drinks. 
2. Get vaccinated against typhoid fever. 

Watching what you eat and drink when you travel is as important as being vaccinated. This is because the vaccines are not completely effective. Avoiding risky foods will also help protect you from other illnesses, including travelers' diarrhea, cholera, dysentery, and hepatitis A.

CDC Reference: http://www.cdc.gov/ncidod/dbmd/diseaseinfo/typhoidfever_g.htm

	West Nile Virus (WNV)
	West Nile virus (WNV) is a potentially serious illness. Experts believe WNV is established as a seasonal epidemic in North America that flares up in the summer and continues into the fall.

Most often, WNV is spread by the bite of an infected mosquito. Mosquitoes become infected when they feed on infected birds. Infected mosquitoes can then spread WNV to humans and other animals when they bite. In a very small number of cases, WNV also has been spread through blood transfusions, organ transplants, breastfeeding and even during pregnancy from mother to baby. WNV is not spread through casual contact such as touching or kissing a person with the virus. 

About one in 150 people infected with WNV will develop severe illness. The severe symptoms can include high fever, headache, neck stiffness, stupor, disorientation, coma, tremors, convulsions, muscle weakness, vision loss, numbness and paralysis. These symptoms may last several weeks, and neurological effects may be permanent. Up to 20 percent of the people who become infected have symptoms such as fever, headache, and body aches, nausea, vomiting, and sometimes swollen lymph glands or a skin rash on the chest, stomach and back. Symptoms can last for as short as a few days, though even healthy people have become sick for several weeks. Approximately 80 percent of people (about 4 out of 5) who are infected with WNV will not show any symptoms at all. 
	The easiest and best way to avoid WNV is to prevent mosquito bites:
When you are outdoors, use insect repellent containing an EPA-registered active ingredient. Follow the directions on the package.

Many mosquitoes are most active at dusk and dawn. Be sure to use insect repellent and wear long sleeves and pants at these times or consider staying indoors during these hours.

Make sure you have good screens on your windows and doors to keep mosquitoes out.

Get rid of mosquito breeding sites by emptying standing water from flower pots, buckets and barrels. Change the water in pet dishes and replace the water in bird baths weekly. Drill holes in tire swings so water drains out. Keep children's wading pools empty and on their sides when they aren't being used.

CDC Reference: http://www.cdc.gov/ncidod/dvbid/westnile/index.htm



1

