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OBJECTIVE

We developed a probabilistic model of how clinicians
are expected to detect a disease outbreak due to an
outdoor release of anthrax spores, when the clinicians
only have access to traditional clinical information
(e.g., no computer-based alerts). We used this model
to estimate an upper bound on the amount of time
expected for clinicians to detect such an outbreak.
Such estimates may be useful in planning for out-
breaks and in assessing the usefulness of various
computer-based outbreak detection algorithms.

METHODS

Based on the literature [1-5] and expert assessments,
we modeled the two primary ways that we assume a
clinician would diagnose a patient as having inhala-
tion anthrax (IA). One way involves obtaining a chest
radiograph that is supportive of inhalational anthrax
(IA). Such results are typically available within hours
of patient presentation. The second method for de-
tecting IA is by way of a positive blood culture,
which usually requires one to two days to identify the
anthrax bacillus, if it is present.

Our clinician detection model assumes that patients
with A present with respiratory symptoms. The
model contains three key types of probabilities: (1)
the probability a specific case is detected by way of a
chest radiograph, (2) the probability the case is de-
tected by way of a blood culture, and (3) the prob-
ability 1A is not detected in the case.

In order to derive an upper bound on clinician detec-
tion time, the model assumes that a patient is only
seen by a health care provider once (no return visits)
and each clinician diagnoses a given case of 1A inde-
pendent of his or her prior cases and independent of
the activities of other clinicians.

We performed an analysis using simulated anthrax
cases from a computer based simulation [6] that is
based in part on results from [1]. We considered a
range of different possible amounts of anthrax spores
that might be released. (The units of these amounts
are not reported here in order to avoid providing in-
formation about expected time-to-detection for vari-
ous spore amounts, which could pose some degree of
security risk.)

RESULTS

The following table shows the results. The upper
bound of the detection time varied from about 9 days
for the smallest amount of assumed release to about 3
days for the largest amount.

Assumed amount of

0.02 | 0.13 | 0.25 | 0.50 | 1.00
anthrax released

Estimated upper bound
of the mean 9.30 | 4.09 3.25 | 3.08 | 3.05
detection time in days

DISCUSSION

Estimating an upper bound on clinician detection
time of an outbreak has at least two practical uses.
First, if a computer-based detection algorithm has a
longer expected detection time (using the same simu-
lated cases), then the algorithm may not be very help-
ful in detecting an actual outbreak. Second, we can
use the estimated clinician detection times in plan-
ning for worst-case detection scenarios of a bioterror-
ist-induced anthrax release.

REFERENCES

1. Meselson M, Guillemin J, Hugh-Jones M, Langmuir
A, Papova I, Shelokov A, Yampolskaya O. The
Sverdlovsk anthrax outbreak of 1979. Science
1994;266:1202-1207.

2. Inglesby TV, O’Toole T, Henderson DA, Bartlett
JG, Ascher MS, Eitzen E, et al. Anthrax as a bio-
logical weapon, 2002: Updated recommendations
for management. JAMA 2002;287:2236-2252.

3. Brachman PS. Inhalation anthrax. Ann NY Acad
Sci. 1980;353:83-93.

4. Penn CC, Klotz SA. Anthrax pneumonia Sem Resp
Med 1997;12:28-30.

5. Jernigan JA, Stephens DS, Ashford DA, Omenaca
C, Topiel MS, Galbraith M, et al. Bioterrorism-
related inhalation anthrax: The first 10 cases re-
ported in the United States. Emerg Infect Dis.
2001;7:933-944.

6. Hogan WR, Cooper GF, Wallstrom, GL., Wagner
MM. The Bayesian aerosol release detector. In
Proceedings of the National Syndromic Surveil-
lance Conference [CD-ROM]. Boston, MA:
Fleetwood Multimedia, Inc.; 2004.

Advances in Disease Surveillance 2006;1:3



