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such as state veterinary diagnostic laboratories or the 
CDC Laboratory Response Network may apply pheno-
typic and molecular tests, including susceptibility to  
 phage lysis102 or PCR assay.103 Although PCR assays  

can identify B anthracis directly in samples of tissues and 
soil as well as in culture specimens104,105 and have supe-
rior performance over culture methods for detection of  
B anthracis in blood smears and samples,101 these assays 
are not yet widely used and standardized in all refer-
ence laboratories.

An immunochromatographic field assaya has been 
developed by the United States Naval Medical Research 
Center, Silver Spring, Md, to detect PA in samples of 
blood or tissue exudates. The assay has been used to de-
tect B anthracis in animals, even several days after death. 
The assay has high sensitivity for the detection of B an-
thracis in an infected animal and has high specificity 
(regarded as 100%; 95% confidence interval, 98.5% to 
100%) for detection of the organism in cattle.106 Among 
10 recently vaccinated bovids in 1 study,106 the assay 
yielded no false-positive reactions.

Diagnosis of Anthrax in Humans

Diagnostic procedures for anthrax in humans de-
pend on the clinical syndrome. Clinical diagnostic pro-
cedures for suspected inhalation anthrax should include 
thoracic imaging (eg, thoracic radiography and com-
puted tomography) for detection of an abnormally wide 
mediastinum or pleural effusions. Laboratory diagnosis 
of anthrax currently depends on positive results of bac-
terial culture and isolation of B anthracis, detection of 
the bacterial DNA or antigens, or evidence of specific 
host antibody responses. In systemic infections, organ-
isms can easily be cultured from blood samples col-
lected prior to administration of antimicrobial agents. 
Before commencement of treatment, the organism can 
be recovered from rectal swabs and samples of exudates 
from skin or oropharyngeal lesions, CSF, pleural fluid, 
sputum, or ascitic fluid. For suspected cutaneous an-
thrax, full-thickness biopsy specimens collected from 
lesion sites can be evaluated via histologic examination 
and immunohistochemistry. The nonculture diagnos-
tic methods are important because bacterial culture of 
samples collected after initiation of antimicrobial treat-
ments seldom yields positive results.

Treatment and Prevention 
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beginning 8 days after vaccine administration.72 Pro-
phylaxis of potentially exposed animals with an effec-
tive antimicrobial agent such as a tetracycline or peni-
cillin, followed by vaccination 7 to 10 days later, may 
treat incubating infections and reduce the number of 
deaths. However, antimicrobial agents should not be 
administered to animals within 7 days of vaccination 
with live-spore veterinary vaccines. Affected premises 
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crobial treatment, with the inclusion of 2 or more ad-
ditional antimicrobial agents that have in vitro activity 
against the B anthracis strain isolated. The antimicro-
bial regimen for treatment of anthrax may be switched 
to oral administration when clinically appropriate to 
complete the 60-day regimen. For affected individu-
als for whom there may be safety concerns regarding 
the first-line antimicrobial agents, such as pediatric 
patients and nursing or pregnant women, amoxicillin 
may be administered orally (if use of this drug is sup-
ported by results of antimicrobial susceptibility testing 
and clinical response).128 Adjunctive treatment for in-
halation anthrax should include aggressive use of chest 
tubes or serial thoracocentesis for drainage of pleural 
effusions. Protection from the effects of ET and LT is 
antibody mediated, and anthrax immune globulin has 
been successfully used as part of inhalation anthrax 
treatment.129

The use of immune globulins may limit or prevent 
the toxin-mediated morbidity and death associated 
with anthrax, and hyperimmune serum of animal ori-
gin has been used for years in the treatment of anthrax 
in humans.130 Results of laboratory studies131,132 suggest 
that optimal treatment for B anthracis infection may in-
clude early administration of antiserum in combination 
with antimicrobial agents, and high-affinity antibod-
ies obtained from persons vaccinated against anthrax 
protect rats from injections of anthrax toxin. Over the 
past decade, a substantial amount of research has been 
conducted in the development of therapeutic agents 
for the treatment of anthrax, such as monoclonal an-
tibodies directed against B anthracis targets including 





JAVMA, Vol 233, No. 1, July 1, 2008 Vet Med Today: Zoonosis Update 71

response to anthrax outbreaks: field investigations, 1950–2001. 
Emerg Infect Dis 2002;8:1163–1174.

55.



72 Vet Med Today: Zoonosis Update JAVMA, Vol 233, No. 1, July 1, 2008

107. Bakici MZ, Elaldi N, Bakir M, et al. Antimicrobial susceptibil-
ity of Bacillus anthracis in an endemic area. Scand J Infect Dis 
2002;34:564–566.

108. Doganay M, Aydin N. Antimicrobial susceptibility of Bacillus 
anthracis. Scand J Infect Dis 1991;23:333–335.

109. Turnbull PC, Sirianni NM, LeBron CI, et al. MICs of selected an-
tibiotics for Bacillus anthracis, Bacillus cereus, Bacillus thuringi-
ensis, and Bacillus mycoides from a range of clinical and envi-
ronmental sources as determined by the Etest. J Clin Microbiol 
2004;42:3626–3634.

110. Luna VA, King DS, Gulledge J, et al. Susceptibility of Bacillus 
anthracis, Bacillus cereus, Bacillus mycoides, Bacillus pseudo-
mycoides and Bacillus thuringiensis to 24 antimicrobials us-
ing Sensititre(R) automated microbroth dilution and Etest(R) 
agar gradient diffusion methods. J Antimicrob Chemother 2007; 
60:555–567.

111. Cavallo JD, Ramisse F, Girardet M, et al. Antibiotic susceptibili-
ties of 96 isolates of Bacillus anthracis isolated in France between 
1994 and 2000. Antimicrob Agents Chemother 2002;46:2307–
2309.

112. Lightfoot NF, Scott RJD, Turnbull PCB. Antimicrobial suscep-
tibility of Bacillus anthracis. Salisbury Med Bull 1990;68(sup-
pl):95–98.

113. Mohammed MJ, Marston CK, Popovic T, et al. Antimicrobial 
susceptibility testing of Bacillus anthracis: comparison of re-
sults obtained by using the National Committee for Clinical 
Laboratory Standards broth microdilution reference and Etest 
agar gradient diffusion methods. J Clin Microbiol 2002;40:1902–
1907.

114. Chen Y, Succi J, Tenover FC, et al. 


