ANTHRAX (Bacillus anthracis) OVERVIEW

Naturally Occurring Anthrax 
Anthrax, a gram-positive spore-forming rod, is a zoonotic disease rarely seen in the United States. In humans, anthrax has three somewhat clinically distinct syndromes: cutaneous, inhalation and gastrointestinal. The cutaneous form occurs most frequently on the hands, forearms, neck and face of persons working with infected livestock (cattle, sheep, goats and horses). Gastrointestinal anthrax is transmitted to humans by ingesting insufficiently cooked meat from infected animals. Inhalation anthrax, also known as Woolsorter's disease, results from the inhalation of spores and occurs primarily in persons who handle contaminated hides, wool, and furs. Prior to the cases reported after the events of September 11, 2001, no case of inhalation anthrax had been reported in the United States since 1978. 

Bioterrorism Epidemiology
Anthrax bacteria are easy to cultivate and spore formation is readily induced. The spores are highly resistant to sunlight heat and disinfectants. As a bioterrorism agent, anthrax can be delivered as a bio-aerosol. Anthrax is not transmitted from person to person. If anthrax spores are released intentionally as a bio-aerosol, there will be a sudden influx of many persons with severe flu-like symptoms seeking treatment in the hospital's emergency rooms. Most likely, these persons will require assisted ventilation and immediate antibiotic support. The mortality rate will be high even in the setting of modern medical technology.

Incubation Period
The incubation period for inhalation anthrax is normally 1 - 6 days but may be as long as 60 days after spores are released. During an outbreak of inhalation anthrax in the Soviet Union in 1979, exposed persons became ill up to six weeks after the aerosol release.

Clinical Presentation

A. Cutaneous Anthrax
Infections of the skin, commonly exposed hands, forearms and head, occur when the spore enters a cut or abrasion on the skin. This form of anthrax is seen in persons handling wool, hides, leather and hair products from contaminated animals. Skin infection begins as a raised, pruritic bump or papule that resembles an insect bite. Within 1-2 days, the bump fills with fluid and then ruptures to form a painless ulcer (eschar) with a characteristic black necrotic area in the center. After about 1 - 2 weeks, the lesion dries and the eschar separates from the skin leaving a permanent scar. There is pronounced edema associated with the ulcer due to the release of edema toxin by B. anthracis resulting in swelling of the lymph glands in the adjacent area. Approximately 20% of the untreated cases result in death, either because the disease becomes systemic or because of respiratory distress caused by edema in the cervical or upper thoracic region. 

B. Gastrointestinal Anthrax
The gastrointestinal form of the disease is generally caused by consumption of contaminated meat. There are two possible clinical presentations: abdominal and oropharyngeal. 
Abdominal symptoms include nausea, loss of appetite, vomiting and fever followed by abdominal pain, vomiting of blood and possibly severe, bloody diarrhea. Lesions may be seen in the colon. 
The oropharyngeal form generally presents with edema and tissue necrosis in the cervical area. The primary clinical presentation would be sore throat, dysphagia, fever, and regional lymphadenopathy in the neck and toxemia. 
C.Inhalation Anthrax
Initially the disease onset is insidious with non-specific flu-like symptoms including fever, dyspnea, malaise, fatigue, headache, vomiting, chills, and abdominal discomfort. The person may also develop a non-productive cough and mild chest discomfort. These initial symptoms may be followed by a short period (several hours to 2 - 3 days) of improvement followed by an abrupt onset of severe respiratory distress with dyspnea, diaphoresis, stridor (high-pitched whistling respirations) and cyanosis. Septicemia, shock and death occur within 24-36 hours after the onset of respiratory distress and mortality approaches 100%. Approximately 50% of cases will develop hemorrhagic meningitis. 

Diagnosis
A. Radiological
Mediastinal widening is classic for the inhalation form of the disease. Pleural effusion may occur late in the disease process in about 55% of the cases, however infiltrates are rare. 

B. Laboratory
Only vegetative encapsulated bacilli are present during infection. Spores are not found in the body unless exposed to ambient air. Pneumonia generally does not occur; therefore, organisms may not be identified on Gram stain or culture of the sputum. Late in the course of disease, Gram stain of the blood and blood cultures may be positive. The WBC becomes elevated early in the course of the disease and remains elevated.

Autopsy
On autopsy hemorrhagic necrotizing mediastinitis, thoracic hemorrhagic necrotizing lymphadenitis, and hemorrhagic meningitis may be observed.

Treatment 
Penicillin-resistant strains of anthrax exist naturally. Induced antibiotic resistance by laboratory manipulation may be possible. To be effective, antibiotic therapy must be started as soon as the diagnosis is suspected.

Vaccination 
An anthrax vaccine is available; however, it is currently limited to military personnel. Should vaccination be recommended following the release of anthrax, the United States Public Health Service may change the recommendations to allow vaccination of the civilian population.



PRINCIPLE: PERSON-TO-PERSON TRANSMISSION OF ANTHRAX DOES NOT OCCUR. HOWEVER, CONTAMINATED CLOTHING IS A THEORETICAL SOURCE OF INHALATION OR CUTANEOUS ANTHRAX.

I. Individuals presenting to facility for evaluation.

A. Asymptomatic individuals with no known exposure who are concerned
about anthrax: These individuals should not be tested or offered therapy.
Reassure patient and give information outlined below:

B. Asymptomatic individuals with possible exposure:

POLICY: TESTING AND THERAPY FOR EXPOSURE IS OFFERED ONLY
IF AUTHORIZED BY THE PUBLIC HEALTH DEPARTMENT OR A LAW
ENFORCEMENT AGENCY.

1. Individuals referred by the Public Health Department or a Law
Enforcement Agency should be tested and offered therapy. Confirm
the referral by speaking with the referring agency.

2. Individuals with potential exposure who have not been referred by 
Public Health Department or a Law Enforcement Agency: Notify
Public Health  and follow their directives regarding testing and therapy.

NOTE: Individuals presenting for evaluation may need
decontamination if the exposure was recent. 
a. For individuals with potential, massive exposure (e.g. covered in
potentially contaminated material): Treat as HAZMAT case. 

1. Individual remains outside of the facility.

2. Emergency team  will come to decontaminate the patient.

3. If the exposure is deemed substantial , the
Administrator On Call (AOC)  should also be
notified. At his/her discretion, the AOC should:

a. Notify the Associate Director of the Emergency
Department and MAY
b. Mobilize the Disaster Control Center 

b. Individuals with a smaller exposure or not visibly covered with
potentially contaminated material:

1. Health care workers who have direct contact with potentially
contaminated individual(s) should wear an isolation gown,
gloves and an N95 respirator of the type and size determined
during fit testing.

2. Place individual in a private room. Any companion of the
potentially contaminated individual should also be placed in
the room.

3. Have patient/companion(s) remove clothing and place in red
plastic biohazard bag. Seal bag and retain for evidence.

4. Instruct individuals to wash hands and exposed areas with
soap and water.

5. Complete the "Anthrax Screening Form" on the patient and fax
it to infection control per your institutions policy.

6. Before leaving the room, take all gowns 
and mask and place them in a red biohazard bag prior to
leaving the room. Careful handwashing is required.

7. Call appropriate department to remove 
patient belongings, linen and waste (e.g. isolation gown,
gloves and mask) and to decontaminate the room.

8. Use the term "anthrax" in your discharge diagnosis (e.g.
"possible anthrax exposure" or "anthrax testing") for tracking
purposes.

9. If the exposure is deemed substantial, the
AOC (Administrator on Call) should also be notified. At his/her
discretion, the AOC should:

a. Notify the Associate Director of the Emergency
Department and MAY
b. Mobilize the Disaster Control Center

C. For individuals presenting with respiratory symptoms (non-productive
cough, chest pain, shortness of breath) and fevers, headache, myalgias,
with or without nausea, vomiting, abdominal pain and diarrhea, for which
there is the concern of inhalation anthrax:

1. Take detailed history with particular attention to exposure or
occupational/environmental risks within the previous 2 - 5 days of 
onset of symptoms. 

2. Obtain CBC and chest x-ray. No special precautions are required for
transport. Mediastinal widening is classic for this disease but pleural
effusions and infiltrates may be seen. Consider a chest CT if chest
x-ray is normal and there is a high index of suspicion for pulmonary
anthrax.

3. Collect specimens per policy.


4.If the patient is to be admitted with at working a diagnosis of
"anthrax", the director should be notified At
his/her discretion, the director should:

a. Notify the Associate Director of the Emergency Department and
MAY
b. Mobilize the Disaster Control Center.

7. Terminal Room Cleaning - the room may be cleaned in the usual
manner.

D. For individuals presenting with skin lesions for which there is a concern
for anthrax:

1. Take detailed history with particular attention to exposure or
occupational/environmental risks within the previous 2 - 5 days of 
onset of symptoms. 

2. Consider culturing ONLY if the lesion is characteristic in location,
progression and morphology. Wear gloves when examining lesions.
See instructions for culture below.

a. Location: Usually exposed areas - hands, arms and face

b. Progression and Morphology: Begins as papule (like a bug bite) 
or local edema, PRURITIS is common in early stages, lesions
are PAINLESS. Papule progresses to ulcer in 1-2 days with a
characteristic black area in the center (eschar). May be a vesicle
before ulceration and ulcer may be surrounded by small vesicles.
In 1 - 2 weeks the eschar separates leaving a scar. EDEMA is a
prominent finding throughout course. REGIONAL
LYMPHADENOPATHY is common.



3 If the patient is to be admitted with at working diagnosis of
"anthrax", the AOC (Administrator On Call) should also be notified.
At his/her discretion, the AOC should:

a. Notify the Associate Director of the Emergency Department and 
MAY
b. Mobilize the Disaster Control Center

7. Terminal Room Cleaning - the room may be cleaned in the usual
manner.

II.Testing and treatment

POLICY: TESTING AND THERAPY FOR EXPOSURE IS OFFERED ONLY IF AUTHORIZED BY THE PUBLIC HEALTH DEPARTMENT OR A LAW ENFORCEMENT AGENCY.

A. Culture and Reporting Procedures

1. Anthrax exposure - Culture the anterior nares of the patient (2
cultures):

a. Dry Dacron swab in nares and place in clear transport tube

b. Dry Dacron swab in nares and place in charcoal transport tube.

c. Send specimens with Microbiology requisition which notes
"anthrax test is desired."

d. No special precautions are needed for handling the specimen in
transport.

2. Inhalation Anthrax

a. Blood should be collected and delivered by special messenger to
the clinical microbiology laboratory  with a completed
requisition stating "Look for Anthrax".

1. Collect blood for culture in aerobic and anaerobic blood culture
bottles.

2. Collect blood for gram stain in EDTA vacutainer. 

b. Sputum is generally of no value in diagnosing inhalation anthrax
since pneumonia generally does not occur, but if sputum is being
produced, a specimen should be submitted.

c. If a pleural effusion is present, obtain a sample for culture, gram
stain and PCR.

d. If meningeal signs or altered mental status is present, obtain CSF
for culture.

3. Cutaneous Anthrax - wear gloves when collecting specimen. 

a. If vesicle present, culture fluid. If eschar present, lift eschar and
culture base. Use a dry, dacron or rayon swab to collect
specimen; submit to the laboratory in charcoal holding media.

b. Notify the microbiology laboratory that the specimen is coming. 

Send specimens with Microbiology requisition which
notes "anthrax test is desired."

c. No special precautions are needed for handling the specimen in
transport.
B. Treatment/Prophylaxis: Prophylaxis is ordered at the recommendation of
Public Health officials. A 5 day supply of antibiotics should be provided
to the patient. If additional medication is needed it will be ordered by the
clinician providing ongoing care of the patient. Treat all individuals who
are determined to require testing. 

1. Adults: Initial prophylaxis with ciprofloxacin 500 mg twice a day or
doxycycline 100 mg twice a day for 60 days is recommended. If the
specific strain of Bacillus anthracis has been shown to be 
penicillin-sensitive, prophylactic therapy with amoxicillin 500 mg
three times a day can be considered.

2. Pregnant women: Initial prophylaxis with ciprofloxacin 500 mg twice
a day for 60 days is recommended. If the specific strain of Bacillus
anthracis has been shown to be penicillin-sensitive, prophylactic 
therapy with amoxicillin 500 mg three times a day can be considered.

Only limited human data are available on the risk of ciprofloxacin use
during pregnancy. Ciprofloxacin is unlikely to pose a substantial risk
of teratogenicity, but data are insufficient to say that there is no risk.

3. Pediatrics: Ciprofloxacin 10-15 mg/Kg/dose PO Q 12 hrs (up to a
maximum of 1 gm/day) OR Doxycycline as follows:

a. If > 45 Kg, give 100 mg PO BID
b. If < 45 Kg, give 2.2 mg/Kg/dose PO BID

Use of tetracyclines and fluoroquinolones in children is associated
with potential adverse effects. The risks for these adverse effects
must be weighed carefully against the risk for developing
life-threatening disease. As soon as penicillin susceptibility of the
organism has been confirmed, prophylactic therapy for children
should be changed to oral amoxicillin 80 mg/Kg/day divided every 8
hours (not to succeed 500 mg TID).

III. Individuals calling Medical Center departments and practices about
anthrax.

ONE CANNOT GIVE INDIVIDUAL PATIENT ADVICE REGARDING RISK OF HAVING BEEN EXPOSED TO ANTHRAX OR WHETHER AN ILLNESS COULD BE ANTHRAX.  FOLLOW THE RECOMMENDATIONS OF THE  DEPARTMENT OF PUBLIC HEALTH AND LAW ENFORCEMENT AGENCIES FOR WHOM TO TEST AND TREAT FOR POSSIBLE ANTHRAX.

A. Asymptomatic individuals with no known exposure should be offered
reassurance by stating:

1. There have been no documented cases of anthrax in your state [if this is the case]

2. The risk of anthrax for persons without a exposure is virtually
non-existent.

B. If the caller is symptomatic (URI symptoms or flu-like symptoms)
they should be offered advice to seek medical care, but should be
reassured that their symptoms are highly unlikely to be due to
anthrax.

C. Individuals with acute possible exposure should call 911 (e.g. the
individual is still on the scene of an exposure that just happened). They
may be advised to come for evaluation but should NOT bring
any suspicious substances with them.


D Individuals calling about vaccination should be informed that vaccine is
not currently available to the general public.

