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The Purpose of thisdocument isto provide New York City medical care providerswith
diagnostic and patient management information regar ding anthr ax:

ALL SUSPECT CASESOF ANTHRAX MUST BE REPORTED IMM EDIATELY TO
THE NEW YORK CITY DEPARTM ENT OF HEALTH COMM UNICABLE DISEASE
PROGRAM

During BusinessHours. Please call one of the following temporary numbers:
(212) 2955658 (212) 2955671, (212 295 5670,and (212)295- 5665

After Hours: Pleagcdl the Poison Control Center: (212)764-7667or (800)222-
1222
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|. KEY SUMM ARY POINTS

Epidemiology. - Anthrax can be transmitted by inhalation, ingestion or dired

inoculation into the skin.

- The spore form of anthrax is highly resistant to physicad and

chemicd agents; spores can persist in the environment for yeas.

- Inhalational anthrax is not transmitted person-to-person. There is
a potential risk of secondary infedion with cutaneous anthrax if

thereisdired contad with drainage from an open sore.

Clinical: - Inhalational anthrax presents as aaute hemorrhagic mediastinitis.
(Inhalational)

- Biphasic illness with initial phase daraderized by nonspedfic
flu-like illness followed by aaute phase daraderized by severe

respiratory distressand toxemia (sepsis).
- Incubation period is 1-5 days (may be as long as60 days).

- Chest x-ray findings. M ediastinal widening in a previousy
healthy febrile patient is highly suggestive of anthrax.

- Mortality rate for inhalational anthrax may approach 90%, unless
appropriate antibiotic treament is initiated within the first few
days of illness

Anthrax-medical



Diagnosis:

Treatment:

Prophylaxis:
(Indicated for

prevention of
inhalational
disease afteran
agosol exposure)

Patient Isolation:

Anthrax —November 21, 2001

Gram stain shows gram-positive badlli, occurring singly or in
chains, often with squared off ends. In advanced diseag, agram
stain of unspun Hood may be positive.

Distinguishing charaderistics on culture include: non-hemolytic,
non-motile, encapsulated baderiathat are susceptible to gamma

phage lysis

Confirmatory testing is avail able at the New Y ork City Department
of Hedth (NYC DOH) Public Health Laboratories and at othe
national referencelaboratories.

Clinicd laboratory spedmens should be hadledin Biosafety
Level 2 fadlities.

Prompt initiation of antibiotic therapy is essential.

Antibiotic susceptibility testing isKEY to guiding treament;
susceptibility testing is currently only avail able through the CDC.

Ciprofloxadn, or any other quinolone used for treament of
pumonary infedions, isthe antibiotic of choiceif theisolateis
resistant to penicilli ns and tetracyclines or for emprric therapy
while awaiting susceptibili ty results (adternative: doxycydline).
Multi-drug regimens are recommended for inhalational and severe
cutaneous anthrax infedions, with either ciprofloxaan or
doxycycline being the primary medicaion, plus one or more of the
following: penicilli n, ampicilli n, imipenem, rifampin, clindamycin,
vancomycin, chloramphenicol, or clarithromycin.

Femaleswho are pregnant (or who think that they might be
pregnant) and children lessthan 8 yeas old also should be treaed
empiricdly with a quinolone (alternative: doxycycline), while
awaiting susceptibility results.

Antibiotic treament should continue for 60 daysfor inhalationa
anthrax or for a cutaneous cag that occurred after agosol
exposure.

Start antibiotic prophylaxis immediately after exposure with either
ciprofloxaadn (or other quinolone used for treament of pumonary
infedions) or doxycycline. (If strain is penicilli n-susceptible,
without evidence of penicilli nase adivity, therapy can e switched
to penicilli n or amoxicilli n.) Prophylaxis should continue for 60

days.

Standard precaiutions. Patients with anthrax of any form do not
require isolation rooms.
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ALL SUSPECT CASESOF ANTHRAX MUST BE REPORTED IMM EDIATELY TO
THE NEW YORK CITY DEPARTMENT OF HEALTH COMM UNICABLE DISEASE
PROGRAM:

During BusinessHours. Please call oneof thefollowing temporary
numbers. (212)2955658 (212 2955665 (212 295 5670,and (212)295
5671

After Hours: the Poison Control Center: (212)764-76670r (800 222-1222
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II. Introduction/Epidemiology

Anthrax isadisease caused by Bacillus anthracis, which can infed many warm-blooded
animals, including humans. Transmisson usually occurs through contad with infeded animals
(herbivores, such as cows, shegp or goats) or contaminated animal products. Humans beamme
infeded by inoculation, inhalation, or ingestion of the baderium, resulting primarily in infedions
of the skin and rarely, the lungs or the gastrointestinal trad. The badll us produces aresistant
spore that could be dispersed as a small particleaerosol. In the event of a biologic terrorist
attack, aerosolization isa likely mode of transmisson, and inhalational anthrax would be
the predominant form of disease affeding personsexposed to the aerosol. Howewer, the
2001 outbre& of intentional anthrax also involved cutaneous anthrax due to dired contad with
thred letters contaminated with anthrax spores.

The spore form of B. anthracisis highly resistant to physcal and chemicalagents. The organism
has been shown to persist for yeasin fadories contaminated during the processng of infected
animal products. Soil isamajor reservoir for anthrax sporesi n areas where anima  outbregks
have occurred.

Although human anthrax isinfrequent and sporadic in the United States and most other
industrialized countries, human cases (primarily cutaneous) continue to be reported from Africa,
Asia, Europe, and the Americas. Although anthrax-contaminated soil existsin many foci
throughout the United States, thenumber of case reportedannualy has dedined throughout the
last five decales; 6 human cases (all cutaneous anthrax) were reported between 1981-200Q Two
naturally occurring cutaneous cases were reported in the United Statesin 2001 both were
asociated with animal exposure. Prior to the 2001outbreek of intentional anthrax, the last
inhalational case in the United States occurred in 1978 There had been no reports of anthrax in
New Y ork City in over 50yeasuntil theintentiona outbregk of cutaneous anthrax in 2001

A suspeded case of anthrax in a patient without a clear exposure history (e.g., notravel to
an area with endemic anthrax, or no exposureto imported animal products) may bethe
first clue of a bioterr orist attack. Even a single, susped case should prompt immediate
notification of the Communicable Disease Program: (phone numberslisted above).
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Per son-to-person transmisgon of anthrax isextremely rare, and hasonly been suggested in
cutaneous anthrax with a potential risk of secondary infedion if thereisdired contact with
drainage from an open sore. Person-to-person transmisgon of inhalational anthrax has
never been reported.

I11. Significanceas a Potential Bioterrorist Agent

¢ Anthrax has been wegponized by several countries during the last 50 yeas. (United States,
former Soviet Union, Iraq

¢ Anthrax iseasy to cultivate and gporesare eaily producel; however, production of wegons-
grade anthrax spore requires tedhnica sophistication to ensure ahigh proportion of sporeswithin
the 1-5 micron sizerequired to read the dveoli and termind bronchioles.

¢ Anthrax spores are highly resistant to heatand disinfedion.

¢ If agosolized spores are inhaled, a severe hemorrhagic mediastinitis with acompanying sepsis,
can occur with mortality rates in advanced diseas approacing 90%, unlessappropriate treament
isinitiated within the first few days of ill ness

¢ Currently, anthrax vacaneisin limited supgy in the United States and gererdly not available to
the public.

¢ Anthrax has now been succesgully used in the United States as a biologic wegpon. The
perpetrators have not yet been apprehended, so thereisarisk of continued attadksin the future.

V. Clinical Manifestations

During an act of bioterrorism, release of an aerosol would be theroute of transmisson with
the highest potential morbidity and mortality. Most exposed individualswould likely
present with symptoms of inhalational anthrax with only afew, if any, having the
cutaneousform of thedisease. Gastrointestinal anthrax would be much lesslikely, unl essa
food or beverageitem was contaminated with a significant number of anthrax spores

Inhalational Anthrax presents as actte hemorrhagc medadinitis (often with pleual eff usions)
after inhalation of airborne particles contaminated with B. anthracis spores.

Incubation period - ill nessusually occurs within 1-5 days of exposure (may be as
long as 60 days). In the 2001intentional outbreak due toletters contaminated with
anthrax spores, the median incubation period from time of exposure to onset of
symptoms was 4 days (range 4-7 days).

November 21,2001



Symptoms - Typicdly biphasic ill ness
Initial Phase is charaderized by flu-like symptoms:

mild, nonspedfic respiratory ill ness
malaise, fatigue, myalgia, headadhe
low-grade fever, drenching sweats
nonproductive cough
chest tightnessor discomfort
rhonchi may be head; exam otherwise normal

Acute Phase deve ops after 2-5 days, it may be precede briefly by 1-2
days of improvement (athough this was not reported among the 10
inhalational cases asociated with the 2001intentional outbre&k).
Charaderistic findings include:

Acute, severerespiratory distress

high fever or hypothermic shock

dyspneg cyanosis, stridor and profuse diaphoresis

subcutaneous edema of chest and nedk

moist crepitant rales

pleural effusions, may be hemorrhagic

x-ray findings: mediastinal widening in an otherwise healthy,
febrile person isa highly suggestive sign; pleura
effusions are often present. In previous outbre&ks,
pulmonary infiltrates were rare. However, 7 of the
10 casesin the 2001intentional outbregk had
infiltrates present on chest radiography.

Shock devd ops rapidly, sometimesacoompanied by evidernce of hemorrhagic
meningitis, and patients usidly die within 24hours of onset of the aaute
phase. In prior outbregks, mortality rates approached 90% despite
appropriate antibiotic therapy. In the 2001 autbre&, the cae fatality rate was
40%,; surviving patients dl recevedcombination antibiotic therapy effedive
against B. anthracis within thefirst 5 days of ill ness onset.

The differential diagnosis of aaute mediastinitisincludes: esophaged
perforation; trauma; contiguous spread from a head, nedk or thoracic
infedion; and post-surgicd infedions after cardiothoradc procedures.
Anthrax should be strongly considered in any previoudy healthy patient
with acute mediastinitis, espedally in the absenceof arecent history of
chest or upper gastrointestinal trauma or surgery.
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Early Symptoms of Inhalational Anthrax among 20010Qutbreak-related Cases
The 10 cases of inhalational anthrax in the United States during the 2001intentional
outbre&k all had prodromd ill nessslasting 3-7 days before being admitted to a
hospital. Whileinitial symptoms varied, all 10 cases reported chill sand fever and a
feding of fatigue and/or malase.

Other common ealy pre-hospitalization symptoms included:
* Minimal or nonproductive cough in 90%

» Shortnessof breah in 80%

* Nauseaor vomiting in 80%

» Chest discomfort/pleuritic pain in 60%

* Heaadein 50%

Lesscommon symptoms included:
» Sorethroat in 20%
e Rhinorrheain 10%

Lastly, on admisson, acommon finding anong the 2001inhalational anthrax case wasa
rapid heat rate out of proportion to the patient’s temperature.

Inhalational anthrax can often beclinically distinguished from common respir atory
viruses such asinfluenza. Persons with common respiratory viruses rarely report
shortnessof breah (6% of cases), but they often hae upper respiratory symptoms such
as sore throat (64-84% of cases) and rhinorrhea(68-79% of cases). In addition, chest
x-rays are more likely to be normal among persons with respiratory vird infedions.

Thediagnosisof inhalational anthrax requiresa very high index of sugicion, most
often based on epidemiologic evidenceof a potential exposure. In theinitial stages
after a bioterr orist attack, a reagnized sourceof exposurewould likely be absent --
clinical suspicion isof utmost importance

Cutaneous Anthrax: charaderized by the development of arapidly progressng ulcer
with ablad scab known as an eschar, often surrounded by significant edema and
erythema.

Incubation period - ranges from 1-15 daysbutiscommonly < 7 days

Symptoms - an evolving skin lesion, usualy located on theexposed parts of
the body (face ned, arms), with avarying degreeof associated e@nma. The
skin lesion typicaly progresss as follows:

Small, painless pruritic papule = small ring of vesiclesthat coalesceinto a
single large vesicle = within 1-2 days, the \vesicle ruptures to form
depressed ulcer = 1-3 cm bladkened eschar developsin center (3-10 days
from onset of lesion) = eschar falls off (after 1-2 weeks) leaving a
permanent scar. The lesion isusually painlessand the surrounding tissue
is often erythematous and markedly edematous.
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The primary differential diagnosisisa spider bite; however, spider bites, such
as from brown reduse spiders are usually quite painful unlike cutaneous
anthrax lesions.

The cutaneousles on may be acompaned by systemic symptomsincluding
fever, headadhe, myalgias, and regional lymphangitis/lymphadenopathy.
Lesions on the faceand nedk may be as®ciated with significart edema and
impingement of the tracheafrom nedk swelling can occur. "Malignant
edema’ describes a syndrome with marked edema, induration and multiple
bullaeat thesite of inoculation as®ciated with generali zed toxemia.
Septicemiaisrare. Untreded cutaneous anthrax hasacas fatdity rate up to
20%, but fatalitiesarerare (< 1%) with effedive antibiotic treatment.

Gastrointestinal Anthrax: occurs after the ingestion of contaminated uncooked food,

particularly raw or undercooked mea from infeded animals. There has never been a
case of gastrointestinal anthrax reported in the United States.

Incubation period - ranges from 2-7 days

Symptoms - Two clinicd presentations, intestinal and oropharynged, have
been described. The symptoms of intestinal anthrax are initially nonspeafic
and include nauseg vomiting, anorexiaand fever. As the diseag progresss,
severe abdomind pan, hematemesis and bloody diarrhea aeve op,
occasionally acampanied by ascites. The patient may present with the
findings of an aaute surgicd abdomen. Oropharynged anthrax isasociated
with cervicd edemaandneaosis. A leson, ressmbling acutaneous anthrax
lesion, may be seen in the oral cavity on the posterior wall, the hard palate or
the tonsils. Patients typicdly complain of fever, dysphagia and
lymphadenopathy. Toxemia, shock and cyanosis charaderizethe terminal
stages of both forms of the disease. The ca® fatdity ratefor gastrointestina
anthrax ranges from 25 to 60%.

M eningitis: Meningitis occursin lessthan 5% of cases, and may be a complication of
any form of anthrax (inhalational, gastrointestinal or cutaneous). It isusually
hemorrhagic, and rarely presents without a primary focus.
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Incubation period - concurrent with, or one to several days after the onset of
cutaneous, inhalational or gastrointestinal anthrax.

Symptoms - abrupt onset of meninged symptoms including nauseg vomiting,
myalgia, chillsand dizziness Laboratory findings are notable for a
hemorrhagic meningitis. Encephalomyelitis and corticd hemorrhages have
been reported; deah occursin 1-6 days.



V. Laboratory Diagnosis
L aboratory work with clinical speamens must be done under
Biosafety L evel 2 conditions. If infedion with Bacillus anthracisis
suspeded, please immediately call the Communicable Disease
Program to arr ange for submisson of spedamensto an appropriate
referencelaboratory for confirmatory testing.
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Cultureisthe definitive test for anthrax.

Bacillus anthracis can be isolated from blood, pleural fluid, CSF, ascitic fluid,
vesicular fluid or lesion exudate. Sputum cultures are rarely positive. When
culturing alesion, colled either vesicular fluid or exudate from the ulcer. If there
isno visible exudate, lift the edge of the eschar with a pair of forceps and collea
the fluid near theedge. Cultures of a cutaneousleson aremost likely to be
positive if obtained ealy in the course of ill ness and prior to theinitiation of
antibiotics.

Blood cultures may be positive for baderial growth in 12-48 hours using standard
culture media; however, the abili ty of most clinical microbiology laboratories to
definitively identify B. anthracis may be limited. Many automated identification
systems cannot identify this organism.

M icroscopy
< Gram stain
< Gram stain should be performed on vesicular fluid or exudate from

ulcerative lesions for suspeded cutaneous anthrax, pleura fluid for
suspeded inhalational anthrax, and CSF for suspeded meninged
anthrax. 1n advanced disease, a gram stain of unspun blood may
be positive. The Gram stain shows large, gram positive badlli
usually occurring singly or in chains, often with squared-off ends.

< Dired Fluorescent Antibody (DFA) Test
< Rapid diagnostic staining techniquefor cdl wall and cgpsular

antigens. Thistest has been used to examine exudate from cutaneous
lesions, CSF and tissue and to confirm anthrax in a culture d a
suspicious Bacillus species. It generally would not be helpful for
inhalational anthrax because respiratory/pleural fluid spedmens are
usually negative in the ealy stages of diseas when rapid diagnosisis
mogt criticd. Thistest is currently available only at national, state and
locd public hedth referencelaboratories, such asthe NYC DOH
Public Hedth Laboratory.
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< Rapid diagnostic tests
< AnELISA assay for antibodies against protedive antigen and PCR
for detedion of nucleic add can providea peliminary diagnosi s of
anthrax within several hours. Currently, serologic testing and PCR
testing are available at CDC; the NY CDOH will fadli tate specimen
shipments through the NY C Public Hedth Laboratory.

Evaluation of aBlood Culture that is Suspicious for Anthrax: Thefollowing
summarized the steps needed to presumptively identify anthrax, and its
morphologica and chemicd charaderisticsin the microbiology laboratory:

- Overnight incubation on ablood or nutrient agar isolation plate

- Gram stain shows large gram positive rods with square or concave ends

- Blood agar colonies are non-hemolytic, rough, gray-white, tenadous colonies
with comma-shaped protrusons

- Subcultureto blood agar platesto test for lysis with gamma phage and
penicilli n susceptibility. (NOTE: Although naturally-occurring anthrax is
penicillin-sensitive, in the event of a bioterrorist event, an anthrax strain
resistant to penicillin may have bea released.)

- Tes for ladk of growth on phenylethyl alcohol blood agar, ladk of gelatin
hydrolysis, and ladk of salicin fermentation

- Thebaderia cgpsule can ke demonstrated on nutrient agar containing 0.7%
sodium bicarbonate incubated overnight in a candle jar. Examinefor cgpsule
with methylene blue or Indiaink.

To distinguish Bacillus anthracis from other Bacillus species: Distinguishing
feauresinclude that Bacillus anthracis is non-hemolytic, non-motile,
encgpsulated and susceptible to gamma phage lysis.

Summary: Bacillusanthracisisagram positive bacillus that iswhite or gray
in color, nonhemolytic or weakly so, nonmotile, gamma phage susceptible
and usually penicill in susceptible, and ableto producethe characteristic
capsule.

Serology - not helpful for rapidly establishing the diagnosis during the acue
illnessas paired serais required; with acute spedmen obtained within 5 days of
onset and convalescent sera obtained 2 weeks after the acue gpedmen.

Autopsy Findings - identifying thoradc hemorrhagic neaotizing lymphadenitis
and hemorrhagic neaotizing mediastinitis in a previously hedthy patient is highly
suggestive of inhalational anthrax. Hemorrhagic meningitis would also be a
distinct clueto the diagnosis of anthrax.
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*NOTE: In the context of a bioterrorist event, the anthrax strain may be penicill in-
resistant. Thereare curr ently no NCCL Sstandardsfor susceptibility testing for B.
anthracis. AssoonasB. anthracisissuected or identified, microbiology
laboratories must immediately alert the Communicable Diseae Program at 212-
29556580r 212295-5665and the NYC DOH Bioterr orism Laboratory at (212)447-
69070r (212)4446941 After hours, please call the Poison Control Center: (212
7647667

Confirmatory and susceptibility testing will be arr anged at the CDC. Theresultsof
susceptibility testing are crucial in guiding both therapy and prophylaxisfor
potentially infeded persons.

VI. Handling Laboratory Speamens

Biosafety Level 2 practices, containment equipment and facilities arerecommended
for procedureson clinical materials sugpected as being positive for anthrax
(vegetative form of Bacillusanthracis). However, a Biosafety Level 3 laboratory is
required for handling anthrax spores ((e.g., contaminated powders) Laboratory staff
handling spedmens from persons who might have anthrax are ecommended to wea
surgicd gloves, protedive gowns and shoe covers. Laboratory tests should be performed
in Biologicd Safety Level 2 cabinets and blood cultures should be mantainedin aclosed
system. Every effort should be made to avoid splashing or creding an agosol, and
protedive eye wearand masks should be worn if work canna be done n aBiologicd
Safety Level 2 cabinet. A full-facemask respirator with a HEPA (high efficiency
particulate air) fil ter is anacceptable altemative to masks and protecive gye wea.

Acddental spill s of potentially contaminated material should be decontaminated
immediately by covering liberaly with adisinfectant solution (5% hypochlorite or other
OSHA-approved solutions), left to soak for 30 minutes, and wiped up with asorbent
meaterial soaked in disinfedant. All biohazadous waste should be decontaminated by
autoclaving. Contaminated equipment or instruments may be decntaminated with a
hypochlorite solution, hydrogen peroxide, iodine, peracedic add, 1% glutara dehyde
solution, formaldehyde, ethylene oxide, copper irradiation or other OSHA-approved
solutions, or by autoclaving or boili ng for 10 minutes.

VIl . Treatment

Thekey to successul treatment isprompt administration of an effedive antibiotic
regimen at thefirst sugicion of anthrax. During a biologic emer gency, before
susceptibility isdetermined (which may take several days), assume penicillin- and
tetracycline-resstanceand treat empirically with intravenous ciprofloxacin, in
combination with at least one or more of the following atibiotics: penicillin,
ampicillin, imipenem, rifampin, clindamycin, vancomycin, chloramphenicol, or
clarithromycin. Although not yet FDA approved, other quinolonesused for
treatment of pulmonary infedions (e.g., ofloxacin or levofloxacin) would be
reasonable alternatives. Penicillin isthe antibiotic of choicefor treating infedions
with penicillin-sensitive anthrax, if thereisno evidenceof penicillinase activity.
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Treatment for Non-Pregnant Adults:

INHALATIONAL AND GASTROINTESTINGAL ANTHRAX:

For penicillin-resistant anthrax and initial empiric therapy, administer ciprofloxadn
at 400mg IV every 8 to 12 hours (Although not yet FDA approved for treament of
anthrax, aternative quinolone options include: ofloxaan 400mg IV every 12 hours or
levofloxadn 500mg IV every 24 hours). If theisolate istetracycline-susceptible,
doxycycline 200 mgnitially, followed by 100ng 1V every 12 hours is equaly
efficadous. In the setting of suspeded anthrax meningitis, consider adding vancomycin
1gm 1V every 12 hours.

Multi-drug regimens are recommended for inhelational and severe cutaneous anthrax
infedions, with either ciprofloxadn or doxycycline being the primary medication, plus
one or more of the following: penicilli n, ampicilli n, imipenem, rifampin, clindamycin,
vancomycin, chloramphenicol, or clarithromycin.

For penicillin-susceptible anthrax, administer Penicillin G IV 80,000 units’kg body
weight in thefirst hour followed by a maintenance dose of 320,000 units/kg body
weight/day. The averageadult doseis 4 milli on unitsevery 4 hours; can also be
administered as 2 milli on units every 2 hours.

Patients can be switched to aternative effedive regimens, once the results of antibiotic
sengitivity testing are known. Because testing showed that the strain responsblefor the
2001 anthrax outbreak contained both a cephd osporinase and an inducible penicilli nase,
clinicians were recommended to avoid treding solely with penicilli ns. Patients can be
switched to ord therapy (e.g., amoxicilli n) whendlinicaly improved.

Supportive therapy is often required (e.g., volume expanders, vasopresor agents,
oxygen, and mecdhanicd ventilation). A tracheotomy may be needed if cervicd edema
compromises the airways.

Continue antibiotic treatment for 60 days.

CUTANEOUS ANTHRAX:

Mild disease

For penicillin-susceptible anthrax, administer potassum penicillin V oraly at 30 mg/kg
body weight/day in four equal portions every 6 hours, or amoxicillin 500 ng ordly every
8 hours.

For penicillin-resistant anthrax or initial empiric therapy, administer ciprofloxadn
500mg orally every 12 hours. Another quinolone (e.g., ofloxadn or levofloxaan) or (if
tetragycline-susceptible) doxycycline 100 ng ordly every 12 hours, would be reasonable
aternatives. Treament regimens should be adjusted based on the results of antibiotic
sengitivity testing.
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Extensive lesonsor if blood culturesare positive
For penicillin-susceptible anthrax, administer penicillin G 1V 2-4 milli on units every
4-6 hours.

For penicillin-resistant anthrax or initial empiric therapy, administer ciprofloxadn
400mg 1V every 12 hours. Another quinolone (e.g., ofloxaadn or levofloxadn) or (if
tetragycline-susceptible) doxycycline 100 ng IV every 12 hours, would be reasonable
aternatives. Treament regimens should be adjusted based on the results of antibiotic
sengitivity testing.

Extensive cutaneouslesons and thoseinvolving the readand nedk should be treaed with
multi-drug regimens. When the edema and sy stemic symptoms have improved, patients
may be switched to ora regimens. The skin lesonswill continue to evolve despite the
use of effedive antibiotics but severe edema and systemic symptoms will be prevented.
Glucocorticoids for the first 3-4 days of treament may reduwcemorbidity and mortdity in
severe cutaneous anthrax (mdignant edema), particularly in the stting of larynged
edema.

Duration of Therapy for Cutaneous Anthrax:
In the absernce of anaerosol exposure, therapy should be continued for 14days. If an
agosol exposure occurred, oral therapy should be continued for 60 days.

ALTERNATIVE ANTIBIOTIC OPTIONS:

The following drugs have ber shown to hawe in vitro adivity against anthrax and could
be used as potential alternative agentsin the event of an emergency, when the preferred
antimicrobials are unavailable or in short suppy:

erythromycin aminoglycosides \ancomycin
imipenem cephalothin/cefazolin chloramphenicol
clindamycin tetragycline x@ended -spedrum penicilli ns

*** Invitro testing suggeststhat B. anthracisisgenerally resistant to
sulfamethoxazole, trimethoprim, cefuroxime, ceotaxime, ceftriaxone, ceftazadime,
and aztreonam. Therefore, these antibiotics should not be used for treatment or
prophylaxis of anthrax infedion.***

THERAPY IN PEDIATRIC PATIENTS AND PREGNANT WOMEN:

For penicillin-resistant anthrax and empiric therapy: Although ciprofloxadnis
generally not recommended for children lessthan 16 yeas of age due to concerns about
the development of arthropathy, the high mortality rate from anthrax infedion weighs
heavily in favor of using ciprofloxadn for empiric therapy, pending susceptibili ty results.
Ciprofloxadn should be given at 20-30 mg/kg/day oraly or 1V in 2 divided doses, not to
exceal 1 gm/day. Although not yet FDA-approved for treament of anthrax, other
guinolones (e.g., ofloxadn or levofloxadn) MAY be reasonable dternatives. During the
2001 outbre&, multi-drug regimens were recommended, asin adults.
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For penicillin-susceptible anthrax (no evidence of an inducible penicilli nase):
Penicillin G isthe drug of choicefor children. Therecommended intravenousdose for
children with severe cutaneous anthrax, inhalation anthrax, or gastrointestinal anthrax is
250,000 units’kg body weight/day administeredevery 4 hours. Ord formuations can be
used for milder disease or when IV therapy is not available.

If quinolone suppies are exhausted and the patient is penicilli n or guinolone dl ergic, or
the anthrax strain is penicilli n-resistant, doxycycline would be the preferred alternative
agent (5 mg/kg/day 1V or orally divided every 12 hours). Although doxycycline is not
routinely administered to children < 8 yeass of age because of the risk of discoloration of
tedh, the high mortality rate from systemic anthrax makes wse of thisagent the greaer
priority.

Penicillin G isthe drug of choicefor pregnant women, if the isolate is penicilli n-
susceptible and thereisno eviderce of an inducible penicilli nase. The dosing schedueis
asoutlined for adults above. Ciprofloxadn, although not routinely prescribed during
pregnancy, isthe preferred alternative drug for initial empiric therapy or for penicilli n-
resistant strains, astetragyclines can result in rare but serious liver toxicity during
pregnancy. If doxycycline is used because of exhaustion of quinolone supgies or severe
alergy to either penicilli n or ciprofloxaadn, liver function tests should be monitored.

VACCINATION:
Anthrax vacane is currently in short supdy and gererdly isnot availablefor the public

VIII . Isolation of Patients
All staff should observe Standard Precautions when caring for patients with suspeded
or confirmed anthrax. In addition, the following is advised:

Patients do not require isolation rooms.

For cutaneous anthrax, contad precaitions should be observed for patients with
skin lesions.

Masks are not necessary, since patients with inhalational anthrax typicaly do not
have pneumonia and do not produce aeosols containing sufficient spore counts
to cause seondary infedions.

Hands should be washed after touching the patient or potentially contaminated
articles and before taking care of another patient.

I X. Disposal of Infedious Waste

Use of tradking forms, containment, storage, padkaging, treament and disposal methods
should be based upon the same rules asdl otherreguated medcal wases.
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X. Autopsy and Handling of Corpses
All postmortem proceduresshould be performed using Standard Precautions.

All persons performing or asssting in postmortem procedures must wea
mandated persona protedive equipment, asrequired by OSHA guidelines.

Instruments should be autoclaved or sterili zed with a 10% bleat solution or other
OSHA-approved solutions. Surfaces contaminated during posmortem procedues
should be dentaminated with an appropriate chemica germicide such asiodine
or 5% hypochlorite.

XIl. Management of Exposed Persons— Prophylaxis

In the event of an intentiona relea of Bacillus anthracis spores, public hedth
authorities will attempt to determine the time and placeof theevent, in order to identify
the at-risk popuations requiring post -exposure prophylaxis. Thiswill enable public
hedth interventions to be focused on those persons most likely to have been exposed.

Sinceinhalational anthrax does not spreal from person to person, household and other
contads of exposed persons do not require prophylaxis, unlessthey too were potentially
exposed to the agosolizedanthrax spores released at the time of the dtad.

During the 2001anthrax outbre&k, clinicians used nasal swabs extensively to determine
whether individuals had been exposed to inhaled anthrax spores. Testing ismost likely to
be positive within the first 48 hours after exposure, and nasal swabs are lesslikely to be
positive once dinica symptoms develop. In addtion, a regative nasdl swab doesnot rule
out an exposure. Nasal swabs can be useful as part of epidemiologic and environmenta
investigations conducted by public hedth authorities; however, they should not be used
to asgst with clinicd dedsion-making for an individual patient, given their poor positive
and negative predictive values.

Inhalational exposures: Inanimal studies, initiation of antibiotic therapy quickly after
exposure has been shown to markedly reducethe mortality of inhalational anthrax. A
combination of antibiotics (for 30 days) and vacgnation (at 0, 2 and 4 weeks)is currently
recmmended. However, due to a nationwide shortage, anthrax vacane is not available to
the public. Antibiotic susceptibility information on clinicd isolates should gude
prophyladic antibiotic choices.

Remmmendationsfor prophylaxis of potentially exposed adults
For penicillin-resistant strainsor initial empiric prophylaxisin potentialy
exposed adults, the recommended prophyladic regimenis ciprofloxadn 500 ny

orally every 12 hours. Other oral quinolones (e.g., ofloxadn or levofloxadn) or
doxycycline would be reasonable aternatives.
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For penicillin-susceptible strains, potassum penicillin V (30 mg/kg/day in 4
divided doses) or amoxicilli n (500mg orally every 8 hours) are the preferred
regimens.

Prophyladic regimens should be adjusted based on the results of antibiotic
sensitivity testing of clinicd isolates.

Remmmendationsfor prophylaxis of potentially exposed children, and
pregnant and lactating women

For penicillin-resistant anthrax, or while still awaiting the results of antibiotic
sengitivity testing, administer ciprofloxadn (20-30 mg per kg of body massper
day divided every 12 hours). Another quinolone (e.g., ofloxadn or levofloxaadn)
would be a reasonable altemative. Doxycycline (5 mg per kg of body massper
day divided every 12 hours) may be used if a quinolone is unavail able or
contraindicated, in spite of the risk for dental discoloration, given the potential
seriousnessof anthrax infedion.

For penicillin-sensitive anthrax, al children should be treaed with a penicilli n
antibiotic (for children weighing at least 20 kg, amoxicillin 500 ng po every 8
hours; for children < 20 kg, amoxicillin 80 ng per kg @r day in divided doses
every 8 hours).

Remmmendationsfor potentially exposed pregnant women: Prophylaxis
recommendations are the same asfor other aduts. However, given the potential
for liver toxicity following tetragycline administration, doxycycline would be
recommended only when other options are unavail able or contra-indicated due to
alergic reacions, adverse effeds, or interferencewith other medication.

Duration of antibiotic prophylaxis: Antibiotic prophylaxis should be continued
for 60 days or until an exposure hesbeen ruled out. If anthrax vacaneis

avail able, then antibiotic prophylaxis should continuefor 30 days, or until three
doses of anthrax vacane have been administered (Days 0, 14 and 28).

Exposuresthrough cuts, abrasionsor injedions. Immediately wash the
potentially exposed part, and gopy adisinfectnt solution. The patient should be
educated about the sgns and symptoms of cutaneous anthrax and instructed to
immediately seek medica attention if asusped skin lesion develops. If a
suspicious skin lesonis seen, promptly begin therapy as outlined under the
treament sedion for "Cutaneous anthrax-mild diseag"; continue therapy for 14
days. Anthrax vacdneis not indicaed.

Ingestional exposures: Trea asfor exposure by cuts or abrasions.
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All personsexposed to aer osnlized anthrax should be instructed to watch for
signsg'symptoms of influenza-likeillnessfor at least 7 days. If such symptoms
occur, patients should be evaluated immediately by a physician for the possble
institution of intravenous antibiotic therapy. Theinitia clinicd work-up should
include blood cultures, aswell as gram stain and culture of pleural and
cerebrospind fluid, if clinicdly indicated, and a chest x-ray and/or aCT scanto
evaluate for the presence of mediastinal adenopathy and/or pleural effusions.

Anthrax vacdne : An aluminum hydroxide-absorbed, cdl-freekill ed vacane for
anthrax has been developed and used primarily by the military and laboratory
workers. The vacane efficacyaganst cutaneous anthrax hes been documented for
humans; evidencefor protedion against inhalational and gastrointestinal anthrax
islimited to animal studies.

For prophylaxis, the vacane is given parenteraly (0.5mL subcutaneoudly) in
threedoses 2 weeks apart (Days 0, 14 and 28). Currently, there arelimited
vacane suppiesin the United States, and distribution is restricted to themilitary
or persons at high-risk due to occupational expasures. (NOTE: Data from animal
studies suggest that two dosesof anthrax vacdne gven two weeks apart may be
sufficient, and in the setting of limited vacane supgies may be a pradica
aternative).

Adversereadionsto anthrax vacane are not common. About 6% of patientsmay
develop alocd readion and 2-3% experience mild systemic symptoms.

No studies have investigated the safety of anthrax vacane in pregnant women or
children. Pregnant women should be vacanated against anthrax only if the
potential benefits of vacanation outweigh the potentia risksto the woman and
fetus.

X1l . Reporting to the Health Department

Human and animal anthrax arereportable diseasesin New York City and New
York State. All susped human cases should be reported immediately by phone:

During businesshours
< Report susped cases of human anthrax to:
1%: New Y ork City Department of Hedth at (temporary numbers):
(212 2955658 (212 2955665 (212) 295 567(Q (212)295
5671, or (212) 295 5675 or the Poison Control Center, at (212
7647667

2" New Y ork State Department of Hedth at 518473-4439
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< Report cases of animal anthrax to:
1%: New York City Department of Hedth, Veterinary Public Hedth
Services 2126762120

2"% New Y ork State Public Hedth Veterinarian at 5184744436
3% New York StateDivision of Animal Industry at 518-457-3502
After businesshours
< Human and animal cases cdl

1%:  New York City Department of Hedth's Poison Control Center at
212 POISONS (212-7647667); or

2" New York State Department of Hedth at 518-4659720
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Prophylaxis *

Adul

t Doses

Empiric or
Penicillin-Resistant **

Ciprofloxacin 400mg IV q 8-12h
(Alternative quinolones*** include:
ofloxaan 400mg IV qgq 8&12h or
levofloxaan 500mg 1V g 24h

Doxycycline 200mg IV x 1, then
100mg IV q 12h (if tetracycline-
susceptible)

Ciprofloxacin 500mg po bid
(Alternative quinolones include: ofloxadn
400mg po g 812h or levofloxadn 500mg
po q 24h

bid

Doxycycline 100mg po (if

tetracycline susceptible)

Penicillin-Susceptible
(No evidence of an
inducible penicillinase)

Penicillin G 80,000 units per kg in
1st hour followed by 320,000
units/kg/ day. (Average adult doseis
4 million units g 4hr or 2 million units
q2h)

Penicillin VK 30mg/kg/d in 4 divided
doses

Amoxicillin 500mg po g 8h

Pediatr

ic Doses

Empiric or

Penicillin-Resistant

Ciprofloxacin 20-30mg/kg/day IV in
2 divided doses (maximum daily
dose not to exceed 1 gramvd)

Doxycycline 2.5 mg/kg/d IV g 12h
(if tetracycline-susceptible)

Ciprofloxacin 10-15mg/kg po g 12h

Doxycycline:

>8 yrs and >45kg: 100 mg po q 12h
>8 yrs and <45 kg: 2.5 mg/kg po q 12h
<8 yrs: 2.2 mg/kg po BID (if
tetracycline-susceptible)

Penicillin-Susceptible
(No evidence of an
inducible penicillinase)

Penicillin G 250,000 units/kg per
day IV administered every 4 hours

Penicillin VK 30 mg/kg per day po
administered in 4 divided doses

Amoxicillin 500mg po q 8h if > 20kg
or
80mg/kg per day po divided in 3 doses

if <20kg

During the 2001 anthrax outbreak, multi -drug regimens were recommended for inhalational and severe cutaneous anthrax

infections, with either ciprofloxacin or doxycycline being the base medication, plus one or more of the foll owing added:
penicilli n, ampicilli n, imipenem, rifampin, clindamycin, vancomycin, chloramphenicol, or clarithromycin.

*  Antibiotic prophylaxis should be continued for 60days if anthrax vacdneis not avail able ( or if vaccineis
available, antibiotics should be continued until 3rd dose of vaccine hasbeen administered at 4 weeks).

*%

function tests should be monitored closdy.

quinolones would be dfective alternatives.
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In pregnant women, penicilli n-resistant anthrax should be treatd with ciprofloxacin. If doxycycline is used, liver

Although notyet FDA approved for treament or prophylaxisof anthrax, limited invitro data su ggests that other




