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The main point of express testing is to save the patient some or all of the cost of unnecessary
PERP. Coordinating the transportation of heads to the lab is often the most important step in as-
suring a satisfactory and timely result. Transportation alternatives include air freight, drive-in to
the lab (by the person bitten, the animal owner, or a county employee, for example), bus service,
or same- or next-day courier service (Airborne, FedEx, Express Mail, etc.). Your local hospital or
medical lab is another potential source of information about emergency specimen transportation
options.  Health departments that are outside the Portland area should investigate these alter-
natives before the need arises.  Collect the relevant information (route schedules, fees, payment
options, phone numbers, etc.) and keep it current and available to the appropriate personnel.
No risk. “No risk” heads are not run at the OSPHL.

2. Specimen Handling and Shipping

Animals should be killed by lethal injection, gas or other means that do not damage the brain
and that do not place people at risk of further exposure. Heads received in poor condition (e.g.,
riddled with bullet holes, frozen, or decomposed) often cannot be satisfactorily tested.
Send animal heads only (whole bats are acceptable). Caution should be exercised when decapitat-
ing animals—remember, the working assumption should be that the animal is rabid. Wear heavy
gloves, and use goggles or a face shield to avoid splashing brain/CNS tissue into the eyes or
mouth—if only for aesthetic reasons.
Pack the head in a leak-proof container and seal it with tape. If plastic bags are used, use at least
two and make sure they are sealed. The sealed head should go into another leak-proof container
with enough cold packs to maintain refrigerator temperatures until the specimen reaches the lab.
Do not freeze heads!!! Dry ice is not recommended, as it may freeze the head.
Label the outside of the container with “REFRIGERATED SPECIMEN” and include the lab’s
phone number (503-693-4100) and a notation to “CALL ON ARRIVAL.” Containers must be
shipped prepaid, and addressed to:

Oregon State Public Health Laboratory
3150 229th Ave., Ste. 100
Hillsboro, OR  97124

3. Reporting of Results

The OSPHL will notify the LHD of all test results. Positive tests will also be reported to the
Communicable Disease Section. It is the responsibility of the LHD to communicate results to the
person bitten and other interested parties (docs, vets, etc.). For high risk situations, make sure
you know how to contact these persons promptly.

C. Veterinary Diagnostics Laboratory (VDL)

For a fee the Oregon State University Veterinary Diagnosis Laboratory (OSUVDL) in Corvallis
will test animal heads for rabies. This alternative can be suggested to persons who are not satified
with the determination that theirs is a “no risk” situation. Generally speaking, VDL will not test
animals that have bitten people without the prior approval of Communicable Disease Section epi-
demiologists, but this approval is readily obtained for no risk situations.
Specimen preparation and shipping is best left to interested parties and/or their veterinarians.
Requirements are similar to those outlined above for the OSPHL. Questions should be referred to
the VDL (541-737-3261).

5. PROPHYLAXIS

A. Wound Treatment

All bite wounds should be thoroughly and immediately washed with soap, water and copious
flushing. Betadine® or similar disinfectants can be applied. If possible, the wound should be left
open to heal. Animal bite wounds often become infected (especially cat bites), and may require
antibiotic therapy. Check tetanus immunization status, and provide a booster to persons who are
out of date (e.g., wearing bellbottoms or leisure suits). Patients should be encouraged to seek
medical attention promptly should signs of wound infection occur.
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B. Post-Exposure Rabies Prophylaxis (PERP)

LHD and OHS staff can only make recommendations to patients and physicians about the ad-
visability of PERP. Rabies immune globulin (RIG) and rabies vaccine are freely available by pre-
scription, and physicians are free to take or leave our advice.
For many lay persons (and not a few physicians), the prospect of PERP conjures up images of
dozens of painful injections given with giant needles, often in the “stomach.” Understandably,
these myths may contribute to the natural anxiety felt by many people after animal bites, and
should be quickly debunked. Modern PERP is a simple, extremely effective, and relatively pain-
less procedure, albeit not cheap. For many adults, the cost can exceed $1500.
PERP can be given by anyone capable of giving IM injections; there is no good reason for pa-
tients being dispatched to distant emergency rooms. Therapy consists of passive immunization
with rabies immune globulin (RIG, Imogam®; 20 IU/kg), given as soon as possible after expo-
sure, combined with active immunization with human diploid cell vaccine (HDCV), purified
chick embryo cell vaccine (PCEC) or rabies vaccine absorbed (RVA) administered in 1-ml doses
on five days (days 0, 3, 7, 14 and 28).
 These biologics are stocked at some local county health departments, hospital pharmacies and
several emergency rooms in Oregon; they can be ordered for next-day delivery at most loca-
tions.
As many as 50% of vaccinees may experience local reactions including pain, erythema, and
swelling or itching at the injection site, and/or systemic reactions such as headache, nausea, ab-
dominal pain, myalgias, and dizziness. PERP should not be interrupted or discontinued because
of side effects short of anaphylactic reaction. Pregnancy is not a contraindication.

C. Pre-Exposure (Human)

Persons who live in an area with a high rate of terrestrial rabies and are at risk of being bitten or
exposed to infected tissues ( e.g., veterinarians, wildlife workers, laboratory personnel, animal
control officers) may benefit from pre-exposure rabies prophylaxis. The regimen consists of three
doses of HDCV (IM or ID) on days 0, 7, and 28. Should immunized persons subsequently be bit-
ten by a possibly rabid animal, they will need only two 1-ml boosters of HDCV, three days apart.

D. Rabies Vaccine for Animals

There are formulations of rabies vaccine licensed for cats, dogs, and ferrets, as well as horses,
cows, sheep, and goats. Oregon laws require that dogs be vaccinated for rabies by the time they
reach 6 months of age. (This vaccination is required for licensure in all Oregon counties.) Dogs
that are immunized at <1 year of age must be revaccinated within the following year, and every
3 years thereafter. While there is no requirement for cat vaccination in Oregon (except in Mult-
nomah County), it is highly recommended, because cats are bat predators. The schedule for cats
is the same as for dogs. Only a 1-year vaccine is approved for ferrets.

6. FOLLOW-UP TO ANIMAL RABIES CASES; BAT-PROOFING

A. Seizing the “Teachable Moment”

Publicity surrounding the identification of a rabid animal often provides an opportunity to edu-
cate citizens about the importance of ongoing animal control measures, including the following
recommendations.

1. Avoid physical contact with bats—healthy, sick, alive, or dead. Bats are an important and inter-
esting part of the natural world, providing many benefits (such as insect control). That said,
there are ways to have bats around without necessarily having them in your house (see below).

2. Do not hand feed or otherwise handle stray animals and wildlife.
3. Report all animal bites promptly to the local health department.
4. Every effort should be made to capture stray or wild animals that have bitten people, if it can be

done safely, in order that they can tested for rabies if indicated.
5. Vaccinate all dogs and cats, in order to create an immune barrier between these frequently

handled animals and wildlife.
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6. Control populations of stray or unwanted animals.

B. Animals Exposed to Known or Suspected Rabid Animals

1. Unimmunized dogs, cats or ferrets with known contact with a rabid animal should be killed. If
the owner will not permit this, the animal must undergo a supervised (not home) quarantine for
6 months, with vaccine administered 1 month prior to release.

2. A dog, cat or ferret with a current rabies vaccination that has had a known contact with a rabid
animal should be revaccinated and confined at home for 45 days (indoors, in a fenced yard, or
on a leash at all times).

3. See the American Veterinary Medical Association's Compendium of Animal Rabies Prevention and
Control,  (at OHS' web site, http://www.oregon.gov/DHS/ph/acd/vets/RabiesCompendium_2008.pdf, or
at the National Association of State Public Health Veterinarians (NASPHV) web site at:http://
www.nasphv.org/documentsCompendia.html for information on animal confinement and other rec-
ommendations. In late 2004 or 2005, Oregon OARS 333-019-0027 was amended to bring Oregon
rules in line with the National Associationn of Public Health Veterinarians and CDC guidelines
(contained in the Compendium).

C. Bat Control

1. Houses and out buildings can be bat-proofed by covering large openings with screen wire
andcaulking or closing holes to less than 1 cm (3/8 in.) in diameter. Doors and windows should
be screened. Fireplace dampers should be closed during warm months.

2. For those interested in encouraging bat colonies, bat boxes are easily constructed (plans are
available from various sources). They should be located away from human habitations.

3. With care, bats can be removed safely from a dwelling. Wait for the bat to settle on a reasonably
flat surface, and trap it under a wide-mouthed jar or can . Use a piece of cardboard as a tempo-
rary cover. When the bat settles to the bottom of the jar, slide the cardboard off and immedi-
ately put the jar lid in place. Turn the bat loose in another location or if sick or injured humane
euthanasia should be used; gas anesthesia,  4% CO, or CO2 . Please note that putting the jar or
can in the freezer is not considered to be humane euthanasia.

7. MANAGING SPECIAL SITUATIONS

A. Curious Animal Behavior

Rabies is only one of many conditions that can affect animal behavior. Trauma, pesticide and
other poisons, and infectious diseases can all trigger rabies-like signs. Unless humans are bitten
by these animals, there should be no public health concern about rabies.
Canine distemper, for example, often affects Oregon raccoons, causing muscle twitching, convul-
sions with salivation and chewing movements, and ascending paralysis with ataxia. Foxes, coy-
otes, mink, and skunks are also susceptible to canine distemper, but outbreaks in these species
have not been reported in Oregon. Infected animals may come out during the day and may ap-
proach humans or domestic pets without fear. (A definitive diagnosis of distemper can be made,
and public fears allayed, by sending fresh raccoon carcasses to the OSUVDL [541-737-3261] for
necropsy and histopathology studies. Call to find out the cost per animal.)

B. Wildlife Die-offs

Local Health Departments are often called because of an animal die-off (real or perceived—
usually the latter). These seldom have public health significance, and are best handled by con-
tacting the nearest area office of the Department of Fish and Wildlife. Their workers understand
the ecology of the area and are trained in these investigations.

C. Suspected Human Rabies

Contact the Communicable Disease Section immediately.
Antemortem confirmation of human rabies is often not possible. Nuchal skin biopsies, corneal
impression smears, neutralizing antibody titers and other tests on human material must by per-
formed at the CDC by arrangement through OSPHL. Postmortem testing is the same as for other
animals.
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1. DISEASE REPORTING

A. Purpose of Reporting and Surveillance

1. To prevent congenital rubella syndrome (CRS).
2. To identify exposed pregnant women in a timely manner, determine their susceptibility and infection 

status, and provide or assure appropriate counseling about the risk of fetal infection.
3. To assure that children with suspected CRS are tested to confi rm or rule out the diagnosis.
4. To evaluate the eff ectiveness of disease prevention eff orts.

B. Laboratory and Physician Reporting Requirements

Physicians are required to report all cases of acute disease (including suspected cases) within 24 hours. 
Labs are required to report all rubella IgM antibody-positive test results within one working day. CRS is to 
be reported within one week of diagnosis.

C. Local Health Department Reporting and Follow-Up Responsibilities

1. Report all confi rmed and presumptive cases (see defi nitions below) to the Immunization Program by 
telephone or fax within 24 hours of initial report. Send the standard case report form to the Acute and 
Communicable Disease Program (ACDP) by the end of the calendar week.

2. Begin follow-up investigation within 24 hours. Use the Rubella case investigation form. Send a copy 
of the completed form to the ACDP within 7 days of initial report.

3. Initiate special control measures within 24 hours and complete them within 72 hours of initial report 
(see §5, Controlling Further Spread).

a. Identify persons who were exposed to the case during the period of communicability—particularly 
women known to be or possibly pregnant.

b. Alert physicians, hospital emergency rooms, and other sites visited by the case during the period of 
communicability.

c. Alert physicians, hospital emergency rooms, student infi rmaries, and local offi  cials of the potential for 
additional cases; encourage them to consider rubella in patients presenting with a rash illness. Make 
special arrangements for patient fl ow to minimize transmission between potential cases and suscep-
tibles. Advise health care workers to immediately report any suspected case.

d. Set up special clinics as needed to immunize susceptible persons.
e. If indicated, prepare and distribute a press release in conjunction with the Immunization Program 

staff . Do not notify the press without consultation with the DHS Health Services.
f. Identify and exclude susceptibles (i.e., unimmunized children and staff ) when rubella has been identi-

fi ed in a school or day care facility (see §§5 and 6).

2. THE DISEASE AND ITS EPIDEMIOLOGY

A. Etiologic Agent 

Rubella virus, an RNA-coded virus in the Togaviridae family.
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B. Description of Illness

1. Acute Infection in Children and Adults

Rubella (German measles) is a mild febrile, rash illness. Young children usually experience little or no pro-
drome, while adolescents and adults often report 1–5 days of headache, fever, malaise, anorexia, mild con-
junctivitis, rhinorrhea, or sore throat. Lymphadenopathy (usually suboccipital, postauricular, and posterior 
cervical) may precede the rash by 5–10 days. Prodromal signs and symptoms (if any) typically subside 
rapidly after rash onset. Fever rarely exceeds 39°C (102°F) and rarely persists beyond the fi rst day of rash.
Th e maculopapular rash appears fi rst on the face and spreads down the neck, arms, trunk, and legs. Le-
sions are pink and may become confl uent on the face, but typically are pinpoint by the second day. Th e 
rash of rubella—typically lasting about 3 days—appears, spreads, and fades more quickly than that of 
measles.

2. Congenital Rubella Syndrome

Th e importance of rubella derives not from acute disease, which is usually quite mild, but the potentially 
devastating eff ects of in utero infections. A fetus infected early in pregnancy (especially fi rst trimester) has 
a high probability of developing congenital rubella syndrome— a constellation of problems that includes 
low birth weight, eye defects (cataracts, microphthalmia, glaucoma, chorioretinitis), sensorineural deaf-
ness, cardiac defects (patent ductus arteriosus, peripheral pulmonary artery stenosis, atrial or ventricular 
septal defects), CNS defects (microencephaly, meningoencephalitis, mental retardation), hepatitis, hepato-
megaly, thrombocytopenic purpura, splenomegaly, and bone lesions. 

C. Reservoirs

Other acutely infected humans.
D. Modes of Transmission

Person-to-person via contact with infectious nasopharyngeal secretions and droplets and indirectly by 
objects contaminated with nasopharyngeal secretions of an infected patient, or the urine of an infant with 
CRS. As noted, vertical transmission from mother to fetus is also common.

E. Incubation Period

Ranges between 14–23 days; typically 16–18 days.
F. Period of Communicability

1. Virus is typically secreted in nasopharyngeal secretions from about 7 days before until 7 days after 
rash onset. Some cases may shed as long as 14 days after the onset of the rash. Cases are most conta-
gious just before and for a few days after rash onset.

2. Infants with CRS shed the virus in the nasopharyngeal secretions and urine for a highly variable 
period of time. Virus can be isolated from the nasopharynx of some 10–20% of these infants at 6 
months of age, and shedding can persist for more than a year for a few.

G. Treatment

No specifi c treatment.

A. Confi rmed Case Defi nition(s)

1. Acute Disease

Absent rubella immunization or receipt of antibody-containing blood products within the previous   
45 days:

• Confi rmatory lab tests (rubella virus isolation, detection of virus by PCR, or >4-fold rise in antibody 
titer); or

• Suggestive lab tests (positive IgM) with compatible illness (acute onset generalized maculopapular 
rash lasting >3 days + temperature >99°F (37.2°C) + arthralgia, arthritis, lymphadenopathy, or con-
juctivitis) 

3. CASE DEFINITIONS, DIAGNOSIS, AND LABORATORY SERVICES
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2. CRS

Demonstration in the fetus or neonate of either:
• rubella virus in body fl uids or tissue, or
• IgM antibodies or IgG antibodies that remain elevated during and after the fi rst 6 months of life. 

(Maternal IgG antibody obtained by the fetus transplacentally would decline during this period of 
time.)

B. Presumptive Case Defi nition

1. Acute Disease

 A person who is epi-linked to a confi rmed case and who has acute onset of  generalized maculopapu-
lar rash, fever >37.2°C (99°F), and one or more of the following: arthralgias, arthritis, lymphade-
nopathy, or conjunctivitis. Th ese individuals should not have had an MMR immunization within the 
month before onset.

2. CRS

 A child born with any two of the following complications: cataracts/congenital glaucoma, congenital 
heart disease, deafness, or pigmentary retinopathy; or, any one of the above and purpura, splenom-
egaly, jaundice, microcephaly, mental retardation, meningoencephalitis, or radiolucent bone disease.

C. Suspected (not reportable to DHS Oregon Health Services)

1. Acute Disease

 Anyone with an undiagnosed illness with rash and fever.
2. CRS

 A child born with any of the complications listed above but not meeting the presumptive case defi ni-
tion.

D. Services Available at the Oregon State Public Health Laboratories

Currently OSPHL performs no test for rubella, but both IgM and IgG antibodies are available commer-
cially.
Sera should be collected as early as possible (within 7-10 days) after onset of illness. IgM antibodies may 
not be detectable before 5 days after rash onset. If the IgM is negative in specimens taken before day 5 
(~50% on day of onset and decreasing each day), serologic testing should be repeated. If testing is for 
documentation of seroconversion (IgG), a second serum sample should be collected about 14-21 days after 
the fi rst specimen. False-positive serum rubella IgM tests have occurred in persons with parvovirus B19 
infections or infectious mononucleosis or with a positive rheumatoid factor.
When a pregnant woman is known to have been exposed, serum should be collected immediately for ru-
bella antibody titer determination. If the pregnant woman is suspected to have acute rubella infection too 
late to draw an acute serum specimen, a single convalescent specimen that demonstrates rubella IgG anti-
body may also be tested for IgM rubella antibody to confi rm the diagnosis. 
Specimens (urine or throat swabs) for virus culture obtained from clinically suspected cases of rubella 
should be shipped to the OSPHL and then to CDC as soon as rubella is confi rmed. Clinical specimens for 
virus isolation should be collected as the same time as samples taken for serologic testing. 
When congenital infection is suspected, a serum specimen should be drawn from both mother and infant 
at delivery, with a follow-up specimen drawn from the infant 2 to 4 months after delivery, and again at 6 
months.

Interview the case and others who may be able to provide useful information.
A. Identify the Source of Infection.

Ask about possible exposures during the period between 14–23 days before onset, including:
1. Name, diagnosis, phone number, and address of any household member, playmate, or other contact 

with a rash illness. (Anyone meeting the presumptive case defi nition should be reported and investi-
gated in the same manner as a confi rmed case.)

4. ROUTINE CASE INVESTIGATION
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2. Name of any indoor group activity attended (e.g., church, parties, family gatherings).
3. Out-of area travel history, including: places visited, routes, fl ight numbers, motels, tours, and tourist 

attractions visited.
4. Work or attendance at any school or day care facility.
5. Work in or visits to any health care facility.
6. Visits to any health care provider.

B. Identify Potentially Exposed Persons (Contacts)

1. Identify persons who have been in contact with the patient during the period from 7 days before to 
7 days after onset of rash, including household members, school or day care classmates, playmates, 
home visitors, etc.

2. Identify (among close contacts of the case) women who are pregnant or who are sexually active and 
not using reliable contraception. Determine their immune status (by documented history of immu-
nization or previously positive serological test). If they are susceptible, refer to §6, Managing Special 
Situations.

C. Environmental Evaluation

None.
                             

A. Education

Advise the patient or parents of the case to avoid potentially susceptible women who are, or may be, preg-
nant for 7 days after rash onset. Susceptible contacts who may have been infected may shed virus up to 7 
days prior to onset; advise these individuals of precautions that should be taken to minimize exposure of 
susceptible pregnant women.

B. Isolation and School or Day Care Restrictions

1. Hospitalized rubella patients (including infants) should be placed on droplet precautions for the period of 
communicability.

2. Restrict children with confi rmed, presumptive, or suspected rubella from attendance at school or day care 
centers while they could be contagious. Children with CRS may be contagious until they are one year of 
age, unless repeated culture results are negative. Th is restriction may be removed by written certifi cation 
by a medical doctor, public health nurse, or school nurse stating that the infection is no longer communi-
cable. (OAR 333-019-0010 and 333-019-0014)

3. Restrict infected employees of schools, day care facilities, and health care facilities from working during the 
period of communicability. Th e local health offi  cer may waive restrictions if adequate measures are taken 
to prevent transmission. (OAR 333-019-0010)

4. In the event of an outbreak, exclude susceptible children and staff  from schools and day care facilities as 
deemed necessary by the local health offi  cer. Susceptibles individuals should be excluded for at least 23 
days from the last date of attendance of any communicable case (student or staff ). (OAR 333-050-0100)

C. Follow Up of Case

All presumptive and suspected CRS cases should be evaluated with appropriate lab tests to confi rm or rule 
out rubella infection.

D. Protection of Contacts

1. Passive Immunization 

Immune globulin (IG) given after exposure may suppress symptoms without preventing infection or vire-
mia. Administering IG to a susceptible, exposed pregnant woman has not been shown to prevent CRS. It 
is not generally recommended, and should only be considered when abortion is not an option. Pregnant 
women should be advised that the eff ectiveness of IG administration has not been demonstrated (and is 
doubtful).

5. CONTROLLING FURTHER SPREAD
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2. Active Immunization 

Th ere is no good evidence that giving rubella vaccine after exposure prevents illness, but there is likewise 
no evidence that vaccinating an already infected person is harmful. Th erefore, since a single exposure to 
rubella may not lead to infection and since immunization would at least provide protection for future ex-
posures, vaccination is recommended, unless specifi cally contraindicated. Contraindications to MMR vac-
cine include: pregnancy, anaphylactic reaction to eggs or egg products, anaphylactic reaction to neomycin, 
and compromised immunity. To be eff ective, vaccine should be administered at least two weeks before or 
deferred for at least 3 months after receipt of IG or other antibody-containing products, because passively 
acquired antibodies might interfere with the response to the vaccine.
Prior administration of anti-Rho(D) human immune globulin or blood products is not a contraindication 
to postpartum vaccination. Seroconversion should be evaluated serologically in 6 to 8 weeks. If serocon-
version cannot be established, revaccination is indicated. 
Vaccination Protocols

a. Give the fi rst dose of MMR at 12–15 months of age and a second dose at school entry, 4 to 6 years 
of age.

b. Off er vaccine to susceptible females who are not pregnant or who are not at risk of becoming preg-
nant within 1 month, as well as all susceptible males born on or after January 1, 1957 — preferable 
within 48 hours of exposure. (Persons born before 1957 are generally immune due to naturally ac-
quired rubella infection.)

c. Do not vaccinate pregnant women. While CRS resulting from rubella vaccination during pregnancy 
has not been observed, it is a theoretical concern. Although congenital defects have not been seen in 
babies born to mothers immunized during pregnancy, vaccine virus has been isolated from spontane-
ously aborted fetuses from such women. Since available data suggest that the risk of CRS resulting 
from prenatal immunization is very low, receipt of rubella vaccine in pregnancy is not ordinarily an 
indication for termination of pregnancy. Advise such women to receive rubella vaccine as soon as 
possible after delivery.

d. Since protecting and possibly vaccinating women of child-bearing age is vitally important, take the 
following steps to protect exposed, susceptible, sexually active women:

  •   Determine pregnancy status. Exclude pregnant women from the outbreak setting for at  
      least 23 days from the last day on which a case was present in the facility while communi 
      cable.

  •   Recommend immunization for those who indicate they are not pregnant and who will not  
     be at risk of pregnancy for at least 1 month.

  •   Explain the theoretical risks to those who are pregnant or who are not sure of their preg 
      nancy status. Assess their immune and pregnancy status as quickly as possible. If timely  
     serologic confi rmation is not possible, the decision to be vaccinated is ultimately made by  
     the patient and her physician after discussing risks with local public health offi  cials.

E. Environmental Measures 

 None.

A. Exposure of a Pregnant Woman

1. Determine the woman’s immune status immediately by 1) by testing serum for rubella antibodies, or 
2) a previously positive serological test.

2. Susceptible women should be monitored for occurrence of a rash illness for 23 days after last ex-
posure. A repeat serological test should be done approximately 35 days after last exposure (23 days 
maximum incubation plus 12 days for development of antibody), regardless of the development of 
any illness.

6. MANAGING SPECIAL SITUATIONS
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B. Infection of a Pregnant Woman

 Counsel infected, pregnant women regarding the risk of CRS. Th e eff ects of rubella infection on the 
fetus depend on gestational age. CRS occurs in a minimum of 20–25% of infants born to women 
with fi rst trimester infections. Th e actual risk may be considerably higher; if infected infants are fol-
lowed for at least 2 years, up to 80% of these infants have some evidence of CRS. By the 16th week 
of gestation, the risk of CRS falls to approximately 10–20%. Defects rarely occur following infection 
beyond 20 weeks of gestation.

 After initial counseling, pregnant women should be off ered the opportunity to receive additional 
counseling in order to decide whether to have an abortion.

C. Outbreak Control—Health Care, School or Day Care Facilities.

Consider the following strategies:
1. Active Surveillance

 Search for all potential cases of rubella (but remember that 30–50% of infections may be inappar-
ent). Daily surveys of staff , students, parents, etc., may be indicated.

2. Case Management

 Minimize exposure of hospitalized susceptibles placing infected persons under droplet precautions. 
Evaluate patient fl ow patterns to minimize transmission. Restrict cases to home for 7 days after rash 
onset. Travel should be postponed or conducted in such a way as to minimize transmission.

3. Exclusion of Susceptibles

 Exclude susceptible individuals, especially pregnant women, from any facility while transmission of 
rubella is likely for at least 23 days from the last day on which a case was present and communicable.

4. Vaccination of Susceptibles

 Immunize all non-pregnant individuals without documented immunity or history of rubella vaccina-
tion who are at risk of infection with MMR. Unexposed susceptibles who are vaccinated may be re-
admitted, even in the presence of ongoing transmission, but exposed susceptibles who are vaccinated 
should be excluded until 23 days have elapsed since the last date of exposure..

•  August 2006.  Th e  language about when to draw blood for serologic testing (Section 3D) was revised 
to clarify the distinction between IgG testing (which requires acute and convalescent) and IgM test-
ing (which requires a single specimen collected a little later than an acute).  

•  November 2006.  Case defi nition was modifi ed to require epi linkage.
•  October 2007. Case defi nitions revised to require symptoms. Th is is more in line with the national 

defi nition, and acknowledges the fact that with our incidence of disease being so low, IgM has a poor 
positive predictive value. (Juventila Liko)

•    December 2008. Revised 3.D to refl ect the latest CDC recommendation on laboratory testing. 
(Juventila Liko)

UPDATE LOG
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Salmonellosis
1. DISEASE REPORTING

A. Purpose of Reporting and Surveillance

1. To determine if there is a source of infection of public health concern (e.g., a food handler or
commercially distributed food product) and to stop transmission from such a source.

2. To assess the risk of the case transmitting infection to others, and to prevent such transmission.
3. To identify other cases.

B. Laboratory And Physician Reporting Requirements

Laboratories and physicians are required to report within one working day of identification/
diagnosis. Reports should not be delayed for serotyping or final laboratory confirmation.

C. Local Health Department Reporting and Follow-Up Responsibilities

1. Report all confirmed and presumptive (but not suspect) cases to the ODPE by the end of the cal-
endar week of initial physician/lab report. If the investigation has not been completed, send in at
least a preliminary report (with the demographics and available information) by faxing the first
page of the Salmonellosis case investigation form (available on the ACDP web site). Note that
isolation of Salmonella from any site (including urine cultures) meets the case definition.

2. Begin follow-up investigation within one working day. Submit a copy of the completed case in-
vestigation form to the ODPE within seven days of initial report. Fax is preferable to mail.

3. Ensure that labs forward the first isolate from each patient to the OSPHL for serotyping.
4. As indicated, complete summary forms for waterborne or foodborne disease outbreaks (available

on web page) when investigation is complete. ACDP epidemiologists will typically be very in-
volved in salmonellosis outbreak investigations and typically would complete these forms.

2. THE DISEASE AND ITS EPIDEMIOLOGY

A. Etiologic Agent

Salmonella spp. — Gram-negative bacteria. The way salmonellae are classified has changed a lot
since 1990. Current taxonomy puts all Salmonella into only three or four species—only one of
which you'll ever see: Salmonella enterica. S enterica can be subclassified serologically into several
serogroups (e.g., B, C1, C2-3, D1, E1, G) and into over 2000 serotypes, of which ~150 are typically
seen in the U.S. in any given year. You will often see these serotypes referred to casually as S.
Enteritidis, S. Panama, S. Oranienburg, etc., but their proper designation would be, for example, S.
enterica serotype Heidelberg. While a few serotypes are relatively host or place specific (which can
provide important clues as to origin), most are very widely distributed in nature and there is no
clue a priori to their epidemiological origin.

B. Description of Illness

Non-typhoidal salmonellosis is characterized by diarrhea, nausea, headache, and sometimes
vomiting. Fever is almost always present. Bloody diarrhea and invasive disease may occur,
particularly with certain serotypes. The infection may also present as septicemia, abscess, arthritis,
cholecystitis and rarely as endocarditis, pericarditis, meningitis, pneumonia, or pyelonephritis.
Note that typhoid infections (caused by S. Typhi or, less commonly, S. Paratyphi) are covered in a
different chapter.

C. Reservoirs

Salmonellae are extremely widely distributed in the animal kingdom, including livestock, pets
(including exotic animals), other wild mammals, poultry and other birds, reptiles, and amphib-
ians. Most infected animals are chronic carriers. (In contrast, S. Typhi has only human reservoirs.)
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D. Modes of Transmission

Fecal-oral and vehicle-borne.
Infection may result from ingesting food or water that has been contaminated with human or
animal feces, or from direct exposure to same. Intact chicken eggs can be infected transovarially.
A large dose of organisms (>105?) is usually needed to cause infection, although there have been
well-documented outbreaks with much lower inocula. Thus, foods handled in ways that permit
multiplication of organisms (for example, due to inadequate refrigeration and/or inadequate
cooking) are the most common vehicles. The infectious dose may be lower for children, the
elderly, the immunocompromised, antibiotic users, and those with achlorhydria or who are
regular users of antacids. It may also vary by serotype.
Commonly recognized vehicles or mechanisms of transmission include:
1. inadequately cooked or raw meat, poultry, or eggs;
2. others foods cross-contaminated with any of the above;
3. contaminated produce (e.g., sprouts, cantaloupe, mangos);
4. unpasteurized milk or milk products;
5. contact with the feces of pets and other infected animals;
6. contaminated and inadequately treated drinking water.
7. Person-to-person spread can occur when an infected person fails to wash hands thoroughly

after defecation, but is surprisingly uncommon (reflecting high infectious dose?). It is more
likely to occur when the infected person has diarrhea, rather than during the carrier state.
Person-to-person spread is most commonly seen among preschool children in day care fa-
cilities or amongst home and neighborhood playmates. It may also occur in medical care
settings where immunocompromised patients are at increased risk.

E. Incubation Period

Although reported in some sources (e.g., the APHA Control of Communicable Diseases Manual) as
“6 to 72 hours,” 1–5 days, or even 7, is a more realistic range in our experience. The majority will
manifest within 1-4 days, but the median exceeds 3- and even 4- days on occasion.

F. Period of Communicability

As long as organisms are excreted in the feces, ranging from days to months. Concentrations
(and hence, infectivity) are typically highest during the time of overt symptoms. Rarely, the
carrier state may exceed a year. Antibiotic treatment often prolongs the period of bacterial excretion in
the feces.

G. Treatment

Antibiotic treatment of salmonellosis is usually inappropriate. Antibiotic therapy may prolong
carriage and encourage the appearance of resistant strains; it does not shorten the course or
ameliorate the symptoms of non-invasive (i.e., typical GI) infections. Treatment should be re-
served for those with invasive disease (e.g., sepsis) or who are at elevated risk of developing
invasive disease (e.g., infants, the elderly, or those with impaired immune functions). If treatment
is indicated, antibiotic sensitivities should be ascertained first.

3. CASE DEFINITIONS, DIAGNOSIS, AND LABORATORY SERVICES

A. Confirmed Case Definition

Persons from whom salmonellae are cultured (again, from any site).

B. Presumptive Case Definition

Diarrhea and fever in someone epidemiologically linked to a confirmed case.

C. Suspect Case (not reportable to OHD)

Anyone with an undiagnosed, non epi-linked, febrile diarrheal illness.
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D. Services Available at the Oregon State Public Health Laboratory

The OSPHL provides isolate confirmation/identification, serotyping, and stool culturing for
Salmonella species. For isolate identification, submit a pure isolate of the organism growing on an
agar slant of media that will support the growth (e.g., nutrient or blood agar). A swab with stool
on it, completely submerged in a Cary-Blair tube, is required for stool culturing. Both specimens
may be sent without a cold pack. All specimens must be properly packaged in double containers
with absorbent material around them. Use the Bacteriology/Parasitology form (#75).
N.B.– Stool specimens will not be cultured unless obtained before initiation of antimicrobials, or
after 48 hours have passed since discontinuation of antimicrobials.

4. ROUTINE CASE INVESTIGATION

Interview the case and others who may be able to provide pertinent information.

A. Identify Potential Sources of Infection.

Ask about potential exposures during the 4 days before onset, including:
1. name, diagnosis, and telephone number or address of any acquaintances or household mem-

bers with similar illnesses (N.B.—anyone meeting the presumptive case definition should be
reported and investigated in the same manner as a confirmed case);

2. name, date, and location of any restaurant meals;
3. date, location, and sponsor of any public gathering where food was consumed;
4. consumption of raw/undercooked meat, poultry, or eggs;
5. consumption of raw milk or other unpasteurized dairy products;
6. travel outside the United States or contact with others known to have traveled outside the

United States;
7. contact with reptiles or amphibians (snakes, lizards, turtles, frogs, etc.);
8. contact with pets, livestock, or other animals (including farms and petting zoos);
9. attendance or employment at a day care facility by the case or a household member.

B. Identify Potentially Exposed Persons

If the case or a household member attends or works at a day care, health care, or residential care
facility, or is food handler, refer to §6.

C. Environmental Evaluation

If the source of infection appears to be associated with a day care facility, restaurant, dairy, or
public drinking water supply; or, if the case attends, or works at, a day care facility or works as a
food handler, health care provider, or residential care provider, see §6.

5. CONTROLLING FURTHER SPREAD

A. Patient/Household Education

As indicated, provide basic instruction to cases and potentially exposed contacts about hand
washing after defecation, diaper changing and before food preparation; about the importance of
proper food handling and adequate cooking for meat, poultry, and eggs; and, in general, provide
pointers about minimizing fecal consumption in daily life.

B. Isolation of Cases

Cases should be cared for in accordance with standard precautions.

C. School/Day Care/Occupational Restrictions

As of March 2002, restrictions are no longer imposed routinely on reported asymptomatic
cases of non-typhoidal salmonellosis, nor are there any requirements for follow-up stool testing.
Cases with diarrhea are restricted from school and day-care attendance, food handling, and
patient care. Cases and/or their surrogates should be instructed in the art of hand-washing as
necessary.
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D. Protection of Contacts

Generally, none.

E. Environmental Measures

As indicated (see below)

6. MANAGING SPECIAL SITUATIONS

A. Case Attends or Works at a Day Care Facility

1. Interview the operator and check attendance records to identify suspect cases that occurred dur-
ing the previous month.

2. Instruct the operator and other staff in proper methods for food handling and hand washing, es-
pecially after changing diapers.

3. If other confirmed or suspected cases have occurred, collect stool specimens from all staff mem-
bers and children who are symptomatic or who have had diarrhea during the previous 2 weeks.

4. If other possible cases are identified, do a sanitary inspection and consult with Acute and Commu-
nicable Disease Prevention program epidemiologists. We will discuss the advisability and feasibil-
ity of special control measures (e.g., cohorting, exclusions).

5. Instruct the operator to notify the LHD immediately if new cases of diarrhea occur. Call or visit
once each week for 2 weeks after onset of the last case to verify that surveillance and appropriate
hygienic measures are being carried out. Manage newly symptomatic children as outlined above.

B. Case is a Food Handler

Absent particularly suspicious circumstances, no special follow-up is warranted. Consult with
ACDP epidemiologists if you have concerns.

C. Food Served at a Public Gathering Implicated

Determine if anyone who prepared food for the gathering had diarrhea at any time during the 2
weeks before the gathering; if so, collect stool specimens for culture. The extent of further investiga-
tion depends on circumstances. Consult with ACDP epidemiologists.

D. Case Works at a Health Care or Residential Care Facility

Determine if there has been any unusual incidence of diarrheal illness within the past month. If so,
investigate these reports to with an eye towards identifying possible common-source outbreaks or
any continuing sources of exposure. If indicated, conduct a sanitary inspection of the facility. The
extent of further investigation depends on circumstances. Consult with ACDP epidemiologists �
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Shigellosis
1. DISEASE REPORTING

A. Purpose of Reporting and Surveillance

1. To determine if there is a source of infection of public health concern (e.g., a food handler or day
care facility) and to stop transmission from such a source.

2. To assess the risk of the case transmitting infection to others, and to prevent such transmission.
3. To identify other cases.

B. Laboratory And Physician Reporting Requirements

Laboratories and physicians are required to report within one working day of identification/diag-
nosis. Reports should not be delayed for serotyping or final laboratory confirmation. Labs must
either report specific serotype information about any isolates or must forward them to the OSPHL.

C. Local Health Department Reporting and Follow-Up Responsibilities

1. Report all confirmed and presumptive (but not suspect) cases to OHS (see definitions below) by the
end of the calendar week of initial physician/lab report. Use the standard case report form.

2. Begin follow-up investigation within one working day. Use the Shigellosis case investigation form.
Send a copy of the completed form to OHS within seven days of initial report.

3. Ensure that labs forward the first isolate from each patient to the OSPHL for speciation as required
by rule, unless the lab does serotyping.

4. As indicated, complete CDC summary forms (available from OHS) for waterborne or foodborne
disease outbreaks when investigation is completed.

2. THE DISEASE AND ITS EPIDEMIOLOGY

A. Etiologic Agent

Shigella spp.—Gram-negative bacteria. There are four Shigella species: S. sonnei (Group D), S. flexneri
(Group B), S. dysenteriae (group A), and S. boydii (Group C). S. sonnei is by far the most common
type reported in Oregon. S. dysenteriae infections are rare in Oregon, but when they do occur are
often serious, with a high fatality rate. S. flexneri is seen primarily in persons who have come from,
or traveled to, developing countries, or who have had contact with such individuals. S. boydii infec-
tions are quite rare in Oregon.

B. Description of Illness

Shigellosis is characterized by acute onset of diarrhea, usually accompanied by moderate to high
fever and cramping abdominal pain; sometimes with nausea and vomiting. Illness is self-limited,
usually lasting 3-10 days. Persistent (asymptomatic) carriage lasting weeks or months may occur,
although less often than with Salmonella infections. Diarrhea is often marked by blood, mucus, or
pus in the stools. Infections can be severe, particularly in young children and the elderly. Mild and
asymptomatic infections also occur.

C. Reservoirs

Infected humans only.

D. Modes of Transmission

Fecal-oral. The infectious dose is very small; as few as 10–100 organisms may be sufficient. Com-
monly recognized vehicles or mechanisms include:
1. Person-to-person transmission within households and day care facilities or to other close con-

tacts whenever hand washing after defecation is inadequate. Care givers are also at risk of in-
fection due to fecal contamination of hands.
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2. Sexual contact, including oral-anal contact.
3. Fecally contaminated inanimate objects (fomites).
4. Food that is contaminated during harvest, transportation, preparation, or serving—most com-

monly food served without cooking (e.g., lettuce, cold sandwiches).
5. Contaminated and inadequately treated drinking water.
6. Ingestion of contaminated and untreated recreational water.
7. While there are no natural animal reservoirs, some non-human primates can be infected and could

become sources for animal handlers or exotic pet owners.

E. Incubation Period

1- 4 days, rarely, as short as 12 hours or as long as 7 days.

F. Period of Communicability

As long as organisms are excreted in feces, typically for about 1–4 weeks after onset. Some indi-
viduals may remain carriers for several months. The period of excretion is usually shortened by
appropriate antibiotic therapy.

G. Treatment

1. Fluid and electrolyte replacement, if indicated.
2. Antibiotic therapy, using antibiotics to which the isolated strain is susceptible, will shorten the du-

ration of illness and period of communicability.
3. High level of resistance to Ampicillin and trimethoprim/sulfamethoxazole (TMP/SMX) has been

found in Oregon. Treatment should be based on susceptibility result.
4. Antimotility agents are contraindicated, as they may prolong the illness and increase the risk of

invasive disease.

3. CASE DEFINITIONS, DIAGNOSIS, AND LABORATORY SERVICES

A. Confirmed Case Definition

Anyone with Shigella cultured.

B. Presumptive Case Definition

Compatible illness in someone epidemiologically linked to a confirmed case.

C. Suspect Case (not reportable to OHS)

Anyone with an undiagnosed febrile diarrheal illness.

D. Services Available at the Center for Public Health Laboratories

The OSPHL provides isolate identification, serotyping, and stool culturing for Shigella species. For
isolate identification, submit a pure isolate of the organism growing on an agar slant that will sup-
port growth (e.g., nutrient or blood agar). A swab with stool on it, completely submerged in a
Cary-Blair tube, is required for stool culturing. Both specimens may be sent without a cold pack.
All specimens must be properly packaged in double containers with absorbent material around
them. Use the Bacteriology/Parasitology form (#75).
N.B. —Stool specimens will not be cultured unless obtained before initiation of therapy, or after 48
hours have passed since discontinuation of antimicrobials. For follow-up cultures, refer to §5F.

4. ROUTINE CASE INVESTIGATION

A. Case Interview

1. Identify Possible Sources of Infection

For the 1 to 4 days before onset, determine:
a. Name, diagnosis, and telephone number or address of any acquaintances or household members

with a similar illness. (Anyone meeting the presumptive case definition should be reported and
investigated in the same manner as a confirmed case.)
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b. Attendance or employment at a day care facility by the case or a household member of the case.
(If the case or a household member attends or works at a day care facility, see §6.)

c. Name, date, and location of meals eaten at restaurant or public gatherings.
d. Source(s) of drinking water, including at home and work, as well as water from streams, lakes or

fountains (either consumed purposefully or accidentally during work or sports activity) and in-
cidental sources (for example, communities visited during a vacation). Water used only after
boiling need not be included. If a public water supply is implicated, consult with the Communi-
cable Disease Section.

e. Travel outside the United States or contact with others known to have traveled outside the U.S.
f. Sexual contact involving potential fecal exposure.

B. Identify Potentially Exposed Persons

Determine if the case or any household members attend or work at a day care facility, or work as
food handlers, health care workers, or residential care providers. If so, refer to §6.

C. Environmental Evaluation

If the source of infection appears to be associated with a day care facility, restaurant, dairy, or
public drinking water supply; or, if the case attends, or works at, a day care facility or works as a
food handler, health care provider, or residential care provider, see §6.

5. CONTROLLING FURTHER SPREAD

A. Patient/Household Education

1. Basic instruction about hand washing after defecation or diaper changing and before food prepa-
ration should be provided to cases and potentially exposed contacts.

2. As indicated, provide other pointers about minimizing fecal exposure in daily life.

B. Isolation of Cases

Standard precautions are adequate to prevent transmission of shigellosis.

C. Children in Day Care

Children with confirmed or presumptive Shigella infections may not attend a school or day care
facility unless special exemption is granted by the local health officer. An exemption should be
granted only if cohorting (separating infected children from uninfected children) and special
care with hand washing after diaper changing and before food handling can be implemented.
Exemption may also be considered if the affected child is of school age. Exclusion can be ended
after two consecutive negative stool cultures (see below).

D. Occupational Restrictions

Persons with confirmed or presumptive Shigella infections may not work as food handlers, or in
a school, day care, health care, or residential facility unless special exemption is made by the
local health officer. In general, restrictions on confirmed cases shall not be lifted until results of
licensed laboratory tests of two consecutive approved fecal samples collected not less than 24
hours apart show no identifiable pathogens. Exemptions can be considered for asymptomatic
food handlers if they are being treated with an antibiotic to which the isolate is susceptible, and
they have excellent personal hygiene. The food service facility should have a system in place of
monitored handwashing. Individuals may return to work without restrictions after two consecu-
tive negative stool cultures (see below).

E. Restrictions on Household Contacts

None.

F. Follow Up Stool Cultures

Routine follow-up cultures are not indicated unless the case or a household contact is a day care
attendee, food handler, or works in a day care, health care, or residential facility (“high risk indi-
viduals”). Other symptomatic household members should be encouraged to seek medical atten-
tion from their regular providers.
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High risk individuals are excluded from work or day care until they have two consecutive nega-
tive stool cultures, bearing in mind that:
1. No follow-up specimens shall be collected until the person is asymptomatic and at least 48

hours have passed since completion of antibiotic therapy (if any).
2. Serial specimens must be collected at least 24 hours apart.

G. Protection of Contacts

Generally, via education only. Under extraordinary circumstances, antibiotic prophylaxis may be
warranted. Consult with the Communicable Disease Section before seriously entertaining this
strategy.

H. Environmental Measures — As indicated (see below)

6. MANAGING SPECIAL SITUATIONS

A. Case Attends or Works at a Day Care Facility

1. Interview the operator and check attendance records to identify other possible cases during the
previous month.

2. Instruct the operator and other staff in proper methods for food handling and hand washing,
especially after changing diapers.

3. If other confirmed or suspected cases have occurred, collect stool specimens from all staff mem-
bers and children who are symptomatic or who have had diarrhea during the previous two
months.

4. If other possible cases are identified, do an environmental evaluation.
5. Instruct the operator to notify the LHD immediately if new cases of diarrhea occur. Call or visit

once each week for two weeks after onset of the last case to verify that surveillance and appro-
priate preventive measures are being carried out. Manage newly symptomatic children as out-
lined above.

6. If more children or staff members are found to be infected than realistically can be excluded,
work with the operator to develop a plan to physically separate (cohort) infected and uninfected
children and staff. Such a program will have to be closely monitored.

B. Case is a Food Handler or a Commercial Food Source Implicated

1. Visit the facility for a brief environmental evaluation and verify, by interviewing the operator
and reviewing worker attendance records, if any employees have had a diarrheal illness within
the past month. Ask about any complaints of illness from patrons during the past month.

2. Employees with a history of diarrhea within the past month must submit a single stool specimen
for culture. (Symptomatic employees should of course be excluded.)

3. The extent of further investigation depends on circumstances. Consult with the Communicable
Disease Section.

C. Food Served at a Public Gathering Implicated

1. Determine if anyone who prepared food for the gathering had diarrhea at any time during the
previous month. Determine if any other food preparers or attendees developed diarrhea within 7
days after the gathering.

2. Collect stool specimens for culture from any food handlers with such histories. (This is manda-
tory if the individual works for a commercial food service facility.)

3. The extent of further investigation depends on circumstances. Consult with the Communicable
Disease Section.

D. Public Water Supply Implicated

Consult with the Communicable Disease Section.
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Taeniasis and Cysticercosis
Disease Reporting 1.	

Purpose of Reporting and Surveillance 1.1	

To identify potential sources of disease transmission and arrange for treatment.1.	
To determine incidence and risk factors for illness.2.	
To refer persons for appropriate medical care.3.	

Laboratory and Physician Reporting Requirements1.2	

Physicians are required to report confirmed, presumptive, and suspect cases within 1 week of diagnosis. 1.	
Laboratories are required to report positive test results within one day.2.	

Local Health Department Reporting and Follow-up Responsibilities1.3	

Report all confirmed and presumptive (but not suspect) cases as soon as possible, but no later than the end 
of the calendar week of the initial physician or laboratory report.

Begin follow-up investigation as soon as possible, but within 3 working days. Use the appropriate form 1.	
for either taeniasis or cysticercosis or an approved electronic equivalent. Send a copy of the completed 
form to OHD within 7 days of initial report. Fax is preferable to mail.
Case definitions and routine investigation steps are not the same for taeniasis and cysticercosis. Refer to 2.	
the appropriate section in the guidelines below.The Disease And Its Epidemiology

Etiologic Agent2.	

There is some potential for confusion with these reportable conditions, as they do not follow the usual 
one bug::one illness paradigm. In effect we have 2 different parasites causing 3 distinct clinical syndromes. 
Deep down we really only care about one of the syndromes from one of the bugs, but the vagaries of diag-
nostic testing and the potential for multiple syndromes in the same person mean that we have to track all 
of these combinations. With luck (and a few re-readings) this will all make perfect sense.
These are infections with cestode parasites in the genus Taenia. There are two species of interest: T. solium 
(the “pork” tapeworm”) and T. saginata (the “beef” tapeworm). T. solium has a complex life cycle that can 
lead to humans being infected by one or multiple forms of the parasite. Sometimes these various forms are 
referred to with names that make them sound like different species; they aren’t—just different stages in the 
life cycle. So “taeniasis” is having the adult tapeworm, and “cysticercosis” is having the larval stage (cystic-
erci); some people have both, or they may have just tapeworms but be at risk for developing cysticercosis 
later.
If it were just about tapeworms in the gut, these would be pretty benign bugs, with some abdominal dis-
comfort and occasional feelings of disgust or horror when visible tapeworm fragments emerge with stool. 
Cysticercosis, however, is potentially life-threatening, because the T. solium larvae have a tendency to en-
cyst in the brain, leading to a variety of neurological problems. 
The other problem is that common laboratory methods rarely distinguish T. solium from T. saginata. The 
eggs look exactly the same, so if the diagnosis is based on seeing eggs in an O & P, you won’t know which 
parasite they have; even mixed infections are theoretically possible.
Except as noted, these guidelines presume that we are talking about T. solium infections.
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Description of Illness2.1	

Intestinal infection with the adult form of the parasite (the tapeworm) is called taeniasis. Taeniasis is usually 
asymptomatic, although mild, non-specific abdominal symptoms including nausea, anorexia and abdominal 
pain are sometimes reported. Persons with intestinal taeniasis may pass readily visible worm segments (proglot-
tids) in stool. Proglottid fragments are typically white and measure about 5 x 10 mm.
Cysticercosis is defined as infection of any tissue, usually in the central nervous system or muscle, with the 
larval form of the parasite. The corresponding symptoms depend on the number, location, and stage of devel-
opment of the larval cysts, as well as on the host’s immune response. Neurocysticercosis is common, occurring 
when the larvae encyst in the brain or other CNS tissue. Neurologic signs and symptoms can be quite variable. 
Seizures result from inflammation surrounding dead or dying cysts in the brain parenchyma, and occur in up 
to 80% of neurocysticercosis cases. Headaches—often severe and protracted—are also common and present in 
around 40% of cases. Hydrocephalus and increased intracranial pressure, with associated chronic or recurrent 
headaches, nausea and vomiting, can result from blockage of cerebrospinal fluid flow by cysts and/or inflam-
mation in the cerebral ventricles. Untreated hydrocephalus may result in sudden death due to brain herniation. 
Other neurologic symptoms of neurocysticercosis include psychiatric disturbances, balance problems, cognitive 
impairment, visual disturbance, focal weakness or paresthesias. Cysts may also develop in skeletal muscle, skin, 
or other organs, but these usually cause few if any symptoms.

Reservoirs and Life Cycle2.2	

To understand the epidemiology of these infections, it is necessary to master at least the rudiments of the pork 
tapeworm life cycle. The “natural” cycle of T. solium alternates between humans and pigs. Humans get tape-
worms by eating undercooked and “measly” pork, which is tissue from pigs with cysticercosis—i.e., parasite 
cysts had formed in their muscles (the meat) at least. (Whether they also had bad headaches is hard to say.) 
Once ingested, the larvae “excyst” and attach to the wall of the small intestine as baby tapeworms. Over a pe-
riod of months they develop into hermaphroditic adult tapeworms that may attain several meters in length. 
Tapeworms can survive in the intestine for many years, intermittently shedding eggs and worm fragments in 
stool; these are immediately infectious to both humans and pigs. If ingested, these eggs develop into larvae, 
invade the intestinal wall and are then carried via the bloodstream throughout the body. Eventually the larvae 
embed themselves in soft tissues and become encapsulated: cysticercosis. 
Study the first lifecycle—if you are more fascinated than repelled, consider becoming a parasitologist. Notice 
that since we don’t usually eat other people, humans with cysticercosis are a dead-end host in the T. solium 
lifecycle. Some people do eat pigs though, and sometimes these are pigs with cysticercosis. To summarize, 
while both pigs and humans can develop cysticercosis, tapeworms only develop in humans; thus, only humans 
can shed eggs. In other words, while the most common scenario is a pig-human cycle, it is possible (and very 
dangerous) to have a human-human cycle. It is not possible to have a pig-pig cycle. In other words, although 
not recommended for other reasons, eating pig feces is not a risk factor for cysticercosis. Eating human feces is 
quite another matter, as that is how both people and pigs get cysticercosis.
Interestingly, tapeworm carriers are a danger not only to other persons, but also to themselves. Since the eggs 
shed in stool are immediately infectious, ingestion of human feces (including your own) can lead directly to in 
vivo larval development (i.e., cysticercosis). The risk of auto-infection is high enough that most tapeworm car-
riers also have cysticercosis at some point, though often it is asymptomatic.
Animal husbandry practices in the United States usually prevent pigs from eating human feces, so T. solium 
contaminated pork is rare in this country. (Factory farms are not all bad.) Where pigs and humans commingle, 
pigs can and do eat human waste, and pork is often infested. This is tapeworm heaven. Conversely, T. solium 
infections are rarely seen in countries where pork is not consumed.
Consider the T. solium life cycle as from the perspective of a Oregon (public) health practitioner. Note that 
while tapeworms are almost invariably acquired in endemic areas, cysticercosis transmission can and occasion-
ally does occur in non-endemic places like Oregon—wherever human tapeworm carriers are found. Primary 
cysticercosis in Oregon is almost invariably the result of exposure to a carrier from an endemic country. The 
public health priority is identifying and treating these tapeworm carriers before they cause cysticercosis.
Why are we so blasé about infections with the beef tapeworm (T. saginata)? Well, as evolution would have it, 
there is a crucial distinction between these two closely related parasites. People can develop the tapeworms if 
they eat measly beef, but the eggs and segments shed in human feces are not infectious to humans—only to 
cattle. So there is a obligatory human-bovine life cycle. Maybe cows go mad if they develop cysticercosis, but 
that isn’t our problem.
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Reread this section and study the figures until it makes sense to you. Both versions of the life cycle portray 
essentially the same story; we just couldn’t decide which one was better.

Humans infected by ingesting
raw or undercooked meat

Adults tapeworms
in small intestine

Oncospheres hatch,
penetrate intestinal
wall, and circulate 
to musculature 

Oncospheres develop
into cysticerci in muscle

Pigs become infected by 
ingesting vegetation
contaminated by eggs or 
gravid proglottids

Scolex attaches
to intestinal wall

Eggs or gravid (egg- 
containing) proglottids 
are passed in feces

Endemic cycle
(e.g., Guatemala)

Non-endemic “cycle”
(e.g., Oregon)

T. solium Live Cycle, Version 1

T. solium Live Cycle, Version 2
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Modes of Transmission 2.3	

To recap, you get the tapeworm infection (taeniasis) by eating undercooked pork that was contaminated 
with larval cysts. You get cysticercosis via the fecal-oral route by consuming the feces of a human tape-
worm carrier, either directly or indirectly. Tapeworm carriers often infect themselves via the fecal-oral route 
and develop concurrent cysticercosis as a result; this is called “auto-infection.”

Incubation period2.4	

Eggs may appear in human stools within 2–3 months after ingestion of larvae. Onset of symptoms of 
cysticercosis is delayed and variable. Most present within 5 years of exposure, but latencies of up to 30 
years have been reported.

Period of Communicability2.5	

The life span of adult worms (and concomitant egg shedding) is usually less than 5 years. Some experts 
think that infections occasionally persist in some individuals for decades, but this is controversial. Eggs can 
survive in the environment for several months. Again, persons with cysticercosis are infectious only if they 
are simultaneously infected with adult worms.

Treatment2.6	

Treatment of taeniasis is simple and effective. There are two single-dose options:
Niclosamide, adults 2 g once, children 50 mg/kg once, or•	
Praziquantel, 5-10 mg/kg once.•	

Some recommend treatment with a purgative if niclosamide is used; others do not. This is because the 
tapeworm can regenerate completely if the scolex is retained. (The scolex is the “head” end of the tape-
worm, with the hooklet structures that attach to the bowel wall.)
Niclosamide is arguably the safer drug, because it is not absorbed from the GI tract and therefore has no 
activity against cysts. Inadvertently killing cysts in the CNS can cause inflammation and precipitate sei-
zures. Unfortunately, niclosamide is not easy to get; local pharmacists will not carry it and most will tell 
you that it is “unavailable.” It is available from some compounding pharmacies, and ACDP staff will help 
you get it if required.
Praziquantel is active against both tapeworms and cysts, so one must be cautious in using it to treat tape-
worms in patients who may have coexisting neurocysticercosis (NCC). Patients should be evaluated for 
signs and symptoms of NCC before treatment, and be monitored for adverse reactions (e.g., headache, 
seizures) following treatment that may indicate an acute inflammatory response to dying parasites.
Neither treatment is always 100% effective and re-treatment may be necessary. Documentation of parasite 
clearance, either by visualization of the scolex in a post-treatment fecal specimen or by fecal antigen per-
formed at CDC is desirable, although that may be easier said than done.
Cysticercosis treatment is complex, and expert medical consultation is recommended. Albendazole and 
praziquantel are both effective against CNS cysts. Not everyone benefits from anti-helmenthic therapy, 
however. Cysts often do not cause symptoms until they are already dead or dying, and treatment may 
paradoxically increase symptoms by killing viable cysts, resulting in an increased inflammatory response. 
Control of inflammation around dying cysts may require prolonged corticosteroid therapy. Seizures gener-
ally require anticonvulsant medications, often lifelong. Neurosurgical intervention for excision of cysts or 
shunting of cerebrospinal fluid may be required.
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case definitions, DIAGNOSIS, AND laboratory serviceS3.	

Case definitions for cysticercosis depend on combinations of diagnostic criteria outlined in the table below. 
If it seems complicated, it may be because it is. We didn’t make this stuff up; these are time-honored clas-
sifications developed by experts that apparently work reasonably well in practice.

Confirmed caseA.	

1 absolute criterion •	 or
2 major criteria •	 or
1 major •	 and 2 minor and 1 epi criterion.

Presumptive caseB.	
1 major •	 and 2 minor criteria or
1 major •	 and 1 minor and 1 epi criterion or 
3 minor •	 and 1 epi criterion.

Suspect caseC.	
1 major •	 or
2 minor •	 or
1 minor •	 and 1 epidemiologic criterion.

Diagnosis of cysticercosisD.	
CT or MRI scans of the brain or spinal cord can confirm a diagnosis of neurocysticercosis if a clear parasite 
scolex is visualized within a cyst. CT scanning is more sensitive for detecting brain calcifications; MRI is 
better at detecting viable intraventricular cysts. CT and MRI findings are often non-specific, however. 
Plain radiographs of skeletal muscle may show numerous calcifications, which suggests but does not con-
firm the diagnosis without other supportive data.
EITB (enzyme-linked immunoelectrotransfer blot) serological assays are available at CDC. The sensitivity 
is 94-98% in persons with two or more non-calcified cysts, but <50% in those with a single cyst. Specificity 
approaches 100%, but positive results may indicate past exposure rather than currently active disease.
Commercial ELISA tests are available, but they lack the sensitivity and specificity of the EITB. ELISAs 
work better for CSF specimens than for blood. 
The diagnosis can be confirmed by pathologic exams of biopsy or autopsy material, or even by fundoscopic 
examanation if retinal cysts are present, but this isn’t common.

Criterion Type Finding

Absolute Histologic identification of the parasite

Visualization of the parasite by fundoscopic examination

Evidence of cystic lesions showing the scolex on CT or MRI

Major Evidence of lesions suggestive of neurocysticercosis on neuroimaging studies

Detection of T. solium cysticercal antibodies

Characteristic “cigar-shaped” calcifications in thigh and calf muscles on X-ray.

Minor Presence of subcutaneous nodules (without histologic confirmation)

Evidence of punctuate soft-tissue or intracranial calcifications on X-ray

Clinical manifestations suggestive of neurocysticercosis

Disappearance of intracranial lesions after treatment with anticysticercal drugs

Epidemiological History of living in or frequent travel to a presumptively endemic area 

Close (e.g., household) contact with a tapeworm carrier
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Taeniasis3.1	

Case definitions for taeniasis are more straightforward. As has been noted, we can rarely distinguish beef 
from pork tapeworm infections unless the person also has cysticercosis.

Confirmed CaseA.	
Presence of •	 Taenia eggs, proglottids, or scolex in a fecal or pathologic specimen; or
Positive ELISA test for •	 Taenia antigens in stool (“coproantigens”).

Presumptive Case B.	
History of passing worm segments •	 and close contact with a cysticercosis case (confirmed or presump-
tive), or
Positive EITB serologic assay for antibodies against •	 T. solium.

Diagnosis of taeniasisC.	
Taeniasis is diagnosed by identification of eggs or worm segments in a stool ova and parasite (“O & P”) 
microscopic exam. Unfortunately, T. solium eggs cannot be distinguished from T. saginata eggs, nor can 
proglottid segments unless they are gravid (egg-containing). In the rare case that a tapeworm scolex (head) 
is found, the species can be determined by the mouth parts. Unfortunately, most O & P exams are at best 
generic: typically reported as undifferentiated “Taenia sp.” or something like that. Due to the intermittent 
excretion of eggs and proglottids, O & Ps are rather insensitive, positive in only 30-40% of cases detected 
by other methods.
Coproantigen ELISA tests can detect Taenia antigens in stool, but do not distinguish between T. solium 
and T. saginata. The sensitivity and specificity of these tests are approximately 95% and 99% respectively, 
making them the preferred “test-of-cure.” A positive coproantigen test 2 months after treatment for taenia-
sis should prompt repeat treatment. Unfortunately, these tests are currently only available at the CDC.
Serologic (antibody) tests for T. solium have also been developed at CDC and have high sensitivity and 
specificity—but the catch is again that they are not commercially available.
The Oregon Public Health Division is currently (2008) working with CDC to assess the value of these EITB 
(enzyme-linked immunoelectrotransfer blot) assays to screen for tapeworm carriers among household contacts of 
cysticercosis index cases. Refer to the cysticercosis guidelines below for more information.

Lab Services Available at the OSPHLD.	
O & P exams are readily available, although the limitations of such tests have been noted. Where indi-
cated, the ACDP epidemiology staff will try to arrange other testing through the CDC.

Routine Case Investigation4.	

The most pressing public health need is to identify and treat T. solium tapeworm carriers (i.e., egg shed-
ders). This is straightforward if they have taeniasis, as the person with this diagnosis is the one you are 
looking for. With cysticercosis, the tapeworm carrier might be that same person, it might be a close con-
tact, or it might be a street vendor in Michoacan that they bought a tamale from several years before—i.e., 
someone unknowable and far away in space and time. These latter are lost causes for us.
Interview the case and others who may provide pertinent information. Use the appropriate case investiga-
tion form for taeniasis or cysticercosis to help structure your interview(s). Make sure you are using a cur-
rent form from the OPHD web site or its electronic equivalent.
Beginning in 2008, the Public Health Division is conducting a study of a new serologic screening test for 
T. solium tapeworm carriers. The test requires a fingerstick blood sample, and if validated may eliminate the 
need to collect potentially infectious stool samples in future investigations. All neurocysticercosis cases and their 
close contacts are eligible to participate. Prior to initiating the source investigation, contact ACDP staff for lo-
gistical assistance. During the course of the investigation, inform potential participants that ACDP staff may 
contact them with an invitation to participate.
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Cysticercosis4.1	

Evaluate the diagnosisA.	
Review available clinical details, recording signs, symptoms, laboratory and pathologic results and epi-
demiologic criteria. Classify the case as confirmed, presumptive or suspected according to the diagnostic 
criteria listed above in these guidelines. Continue with the public health guidelines outlined below for 
confirmed and presumptive cases only.

Identify source of infectionB.	
Determine whether the case has traveled or lived internationally; this will usually be the case. If that is 
not the case, contact ACDP epidemiologists immediately; this suggests the presence of a tapeworm carrier 
domestically (possibly a household contact).
In all cases a search for the tapeworm carrier should begin with the cysticercosis patient; remember the 
auto-infective “cycle”—that doesn’t mean they got it from a car. Next, consider other household mem-
bers and close contacts. This is fecal-oral transmission, so think about sexual partners, food preparers, 
and others may require screening. Screen the index case and all identified close contacts for symptoms of 
tapeworm infection, including abdominal discomfort, diarrhea, and passing worm segments in the stool. 
They should also be screened for laboratory evidence of tapeworm infection. This involves obtaining a 
fecal specimen from each individual and sending it to the OSPHL for O&P by light microscopy as well as 
coproantigen ELISA analysis.
Complete a separate taeniasis report for any individual identified as a tapeworm carrier. Again, the goal 
is to encourage and verify appropriate treatment of these tape-worm carriers so they cannot infect others.  
Treatment of neurocysticercosis can be extraordinarily complex—leave this to the experts.

Identify other potentially exposed individualsC.	
Because they may share the same exposure risk as the index case, all household and close contacts should 
be screened for symptoms of neurocysticercosis. Symptoms consistent with neurocysticercosis include 
seizures, chronic or persistent headaches, cognitive changes, vision changes and focal neurologic deficits. 
Document symptoms screening and any relevant comments on the case investigation form. Recommend 
medical evaluation for neurocysticercosis in any person with consistent symptoms. The person with symp-
toms is ultimately responsible for following through; however, we feel they should at least be made aware 
of the possibility of tapeworm larvae growing in their brains.

Taeniasis4.2	

Evaluate the diagnosisA.	
If the tapeworm has been identified as T. saginata, then no further public health intervention is required; 
this is a benign condition that can be treated by the physician without our help. This will rarely if ever 
happen, however. If the report specifies T. solium or simply undifferentiated Taenia sp., pray continue.

Identify source of infectionB.	
Determine whether the person infected with the tapeworm has traveled or lived in an endemic area; this 
will usually be the case. “Endemic areas” can be defined loosely as almost any developing (non-Muslim) 
country. Recall that tapeworms are long-lived and the exposure could have occurred years—possibly 
decades—prior to diagnosis. If there is no history of international travel or residence, further inquiries for 
the source of contaminated pork may be warranted. Discuss with ACDP staff.

Facilitate and document appropriate treatmentC.	
Verify treatment details with the tapeworm carrier or physician, noting the medication name and the 
date taken. The goal is to encourage, facilitate, and verify appropriate treatment; ultimately we are not in 
a position to supervise their clinical management. Niclosamide is the treatment of choice, but it is only 
available commercially from a few compounding pharmacies. The ACDP will facilitate acquiring the 
medication if requested. If the care provider plans to use praziquantel, encourage appropriate screening 
for co-existing neurocysticercosis prior to treatment. This could be as simple as asking about symptoms of 
neurocysticercosis or may require imaging such as a CT of the head or MRI of the brain. 
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It is worthwhile to do a test-of-cure; collect a follow-up stool sample 2 months after treatment. Send the 
specimen to the PHL for coproantigen ELISA testing at CDC. Note that O & P exams are not sufficient 
to verify cure. If the 2 month follow-up stool sample is positive for coproantigens, work with the patient’s 
clinician to facilitate and verify repeat treatment.

Identify potentially exposed individualsD.	
Screen the tapeworm carrier, household members and close contacts for symptoms of neurocysticercosis. 
Symptoms consistent with neurocysticercosis include seizures, chronic or persistent headaches, cognitive 
changes, vision changes, and focal neurologic deficits. Recommend medical evaluation for neurocysticerco-
sis in any person with consistent symptoms. The person with symptoms is ultimately responsible for fol-
lowing through; however, they should at least be made aware of the possibility of tapeworm larvae growing 
in their brains.

Environmental evaluationE.	
Although not covered by current rules, we strongly recommend that commercial food handlers not return 
to work until they have been treated with niclosamide or praziquantel. Make sure that infected persons 
understand the importance of thorough handwashing. This isn’t Norwalk; tapeworm carriers can kill peo-
ple if they aren’t careful. As with all cases, arrange for a coproantigen test-of-cure 2 months after treatment.

Controlling Further Spread5.	

Identify and treat tapeworm carriers5.1	

As indicated in routine investigation instructions.

Patient/Household Education5.2	

Provide basic instruction to cases and close contacts about the parasite lifecycle; about hand washing after 
defecation, diaper changing and before food preparation; about the importance of proper food handling 
and adequate cooking for pork; in general, provide pointers about minimizing fecal consumption in daily 
life.

Update Log6.	

May 2008. New guideline written by Seth O’Neal, John Townes, and Bill Keene.
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Tuberculosis 

 
 
A. Purpose of Reporting and Surveillance 

1. To identify and ensure the adequate treatment of persons with active tuberculosis (TB). 
2. To identify the contacts of active TB cases and ensure their evaluation. 
3. To ensure that all eligible infected contacts are offered and complete a course of treatment for 

latent TB infection (LTBI). 
4. To identify other infected persons who may be at high risk for progression to TB disease (i.e., 

Targeted Testing) and ensure treatment of persons identified with LTBI. Targeted Testing 
activities should only occur when program goals are consistently met for items 1-3 above and 
the local health department (LHD) has resources to assure treatment completion for all 
persons found to be infected in the targeted group. (See §6.E.) 

B. Laboratory and Physician Reporting Requirements 
1. Health Care Providers and Health Care Facilities 

a. Report all cases and suspected cases to the LHD within one working day of making or 
presuming a TB diagnosis. (OAR 333-018-0000)  

b. Cooperate with local Public Health Authorities in the investigation and implementation 
of appropriate TB control measures. (OAR 333-019-0002) 

2. Laboratories 
a. Report all test results that are indicative of and specific to TB (e.g., positive acid fast 

smear, or positive culture identified as Mycobacterium tuberculosis or M. tuberculosis 
complex) to the LHD within one working day. (OAR 333-018-0015) 

b. Forward primary M. tuberculosis complex isolates to the Oregon State Public Health 
Laboratory (OSPHL). (OAR 333-018-0018) 

C. Local County Health Department Reporting and Follow-up Responsibilities 
1. Reporting 

Report all confirmed and suspected cases to the Department of Human Services (DHS) TB 
Program within one week of initial health care provider or laboratory report. (OAR 333-018-
0020) Use the standard DHS TB Program reporting forms and timelines. (See Table 1.) The 
forms are available from the DHS TB Program and Internet website 
http://www.dhs.state.or.us/publichealth/tb. 

2. Follow-up 
The local Public Health Authority is assigned the responsibility to investigate reportable 
diseases (including TB) in a timely manner, carry out appropriate control measures, and 
follow procedures outlined in these DHS Investigative Guidelines or other procedures 
approved by DHS. (ORS 433.006, OAR 333-019-0000) 
Basic requirements include: 
a. A TB Nurse Case Manager (TB-NCM) will be assigned to each suspected or confirmed 

active TB case. 
b. The TB-NCM will assure that the case begins appropriate therapy within one day of 

receipt of the case/suspect report or, when appropriate, after disease work up is 
completed. Directly Observed Therapy (DOT) is the standard of care for treatment of all 
TB cases in Oregon. 

c. The TB-NCM will monitor the TB case's treatment and clinical response to treatment 
through the completion of therapy. 

1.  DISEASE REPORTING 
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d. The TB-NCM will begin the contact investigation within 72 hours of verifying the 
case/suspect. 

e. The TB-NCM will assure appropriate and timely contact investigation is performed, and 
will follow infected contacts through the completion of their therapy. 

The LHD triennial TB performance reviews and the TB Program Element of the Financial 
Assistance Contracts contain the minimum components of effective TB prevention and control 
programs and are based on the objectives in Oregon’s TB Cooperative Agreement with the 
Centers for Disease Control and Prevention (CDC). LHDs should take steps to meet or exceed 
these stated levels of TB program function and outcomes. 
 

Table 1. TB Reporting Forms and Timeframes 
Report Name Function Submission Time 
Initial Report of Suspect 
Case of TB 

Collects case information Within 1 week of initial notification 
to the LHD 

TB Preventability Data 
Form 

Collects medical and exposure history 
of case 

Send with Initial Report 

TB Contact Investigation 
Data Form 

Collects information on contacts of 
cases 

Initial: within 1 month 
Interim: after 3 month follow-up 
testing is done 
Final: when infected contacts 
complete treatment 

TB Epidemiological 
Worksheet 

Assists investigation of individual 
case to identify their contacts 

Not submitted - keep with LHD 
record 

Verification Report of 
Suspect Case of TB 

Verifies case of TB and reports 
susceptibilities or reclassifies as not 
active TB 

Within 1 week of susceptibility 
results or no later than at 3 month 
clinical evaluation 

Completion Report for 
Verified Case of TB 

Provides information on completion or 
end of treatment 

Within 1 month of closing 

TB /Suspect Inter-
jurisdictional Transfer 
Notification Form 

Vehicle for transferring information 
when case leaves a jurisdiction 

Send a copy when case is 
transferred to another jurisdiction 

Contact Follow-up Inter-
jurisdictional Transfer 
Notification Form 

Vehicle for requesting follow-up of 
contacts in other jurisdictions 

Send a copy when referrals for 
contacts are made to another 
jurisdiction 

CURE-TB Bi-national 
Referral Form 

Vehicle to transfer care to Mexico or 
request treatment information from 
Mexico 

Send a copy to State TB program 
when original is sent to Cure-TB 

 
D. State TB Program Responsibilities 

1. Consultation and Assistance 
a. Discuss and consult on all aspects of TB and TB care including: 

• Appropriate diagnostic evaluation, medical treatment and clinical monitoring 
• Current TB guidelines and practice standards 
• TB case management and contact investigation 
• Reporting and surveillance 
• Screening, testing and treatment of LTBI 
• TB program development and evaluation 
• Policies, TB Statutes and Administrative Rules 
• Assistance with or supervision of TB investigations (OAR 333-019-0000) 

b. Consultation with and referral to local and national TB expert consultants as needed. 
c. Inter-jurisdictional transfer assistance and coordination as needed. 
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2. TB Medications and Enhancing Adherence 
a. The DHS TB Program supplies the LHDs with medications specific for the treatment of 

active TB and LTBI. The medications are provided based on the availability of funds 
provided in the state General Funds budget. 
i. Exceptions include TB patients who are incarcerated, hospitalized, and those covered 

by Indian Health Services or Veterans Administration programs. However, if co-
payments or utilization of such programs interferes with compliance for treatment of 
active TB, the TB medications will be provided to the LHD for those cases to assure 
adequate treatment. 

ii. TB medications are not provided for the treatment of disease causing mycobacteria 
other than TB (e.g., M. avium, M. chelonei, M. xenopi, etc.) 

b. DOT Incentives and Enablers: The DHS TB Program provides funds, if awarded in the 
federal TB grant, to purchase or secure incentives or enablers for cases on DOT.  Forms to 
request Incentives funds are available from the DHS TB Program. (See Appendix B) 

3. Chest X-rays for Selected TB Patients 
The DHS TB Program provides a modest reimbursement to private health care providers for 
performing and reading TB-related chest x-rays on selected patients. Instructions and forms 
to authorize use of chest x-ray funds are available from the DHS TB Program. (See Appendix 
B) 

4. Funds for TB Case Management 
The DHS TB Program provides supplemental TB case management funds to LHD TB 
programs. These funds are not intended to be the sole funding for the LHD's TB control 
program. The funds are awarded by contract and are distributed proportionately based on 
the 5-year mean number of verified TB cases (per national case definition) in each county, 
and the available TB funds in the state General Funds budget. 

 
 
 

A. Etiological Agent 
Tuberculosis is caused by the bacteria Mycobacterium tuberculosis, which is usually reported 
by the laboratory as M. tuberculosis complex. The complex is a grouping of five closely related 
mycobacteria comprised of M. tuberculosis, M. bovis, M. microti, M. africanum, and M. canetti. 
M. bovis is sometimes identified as the causative agent of human disease and is treated 
essentially the same as M. tuberculosis. (See §5.C.3.a.) M. microti, M. canetti, and M. africanum 
are only very rarely identified in the United States. 
Many other species of mycobacteria live in a wide variety of environments including 
animals, soil and water. Most mycobacteria do not cause disease in humans; however, some 
can colonize, cause disease, or cause "TB-like" illness. These species may be referred to as 
"Mycobacteria other than TB" (MOTT), atypical mycobacteria or nontuberculous 
mycobacteria. Other than M. leprae, the causative agent of leprosy/Hansen's disease, 
nontuberculous mycobacteria are not reportable and do not require public health 
investigation. Cases initially diagnosed as suspected TB, but after evaluation are found to 
have disease caused by a mycobacteria other than M. tuberculosis complex, may be closed to 
public health services and referred back to the private health care provider for follow-up. 
However, patients can have mixed infection/disease of both M. tuberculosis and another 
mycobacteria concurrently. 

B. Natural History of Infection 
TB infection and disease is a two-phase process. Generally, prolonged repeated exposure to 
an infectious case is required for infection to occur. Most TB-infected persons control the 
infection (LTBI) and never progress to active disease. In the general population, only about 
10% of infected persons will progress to active TB disease. Of those that do progress, 50% do 
so within the first two years after becoming infected. Infants, young children and 
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