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Table 5. Clinical and Epidemiologic Characteristics of Plague

Naturally Occurring Infection

Bioterrorism Event

Clinical
manifestations

= Typically bubonic plague with occasional septicemic cases
o Pneumonic plague is a relatively rare event that has been
associated with infected cats

¢ Aerosolization of the plague bacillus
would be expected to result in cases of
pneumonic plague

Numbers of cases

o Jsolated cases with common risk factors

e Large clusters of cases with a common
mechanism of exposure

e Plague is enzootic in the southwestern United States. However,

Geography e Non-enzootic areas
in an era of rapid and global travel, cases may potentially e Large metropalitan cities or locations of social,
present anywhere, and a careful travel history is required to cultural, or political importance
identify travel through or from an endemic area.
Seasonality e Most cases occur between April and October  None
e Cases involving direct animal contact have occurred
in the colder manths (hunting season)
Risk factors e Working, camping, hunting outdoors, and in contact e Non-specific

with fleas and/or host animals

e Veterinarians and their staff who may be in contact with
small animals in an enzootic area

e Contact with domestic cats in an enzootic area

e Communities with very poor hygiene/sanitation where
rodents and fleas come in contact with humans

e During redent "die-offs” when infected fleas seek alternative hosts

One of the ICU nurses obtained the name and telephone number of the
patient’s housemate in New Mexico, and the health department officials called her
as part of their investigation. She reported that the day before he left for his trip the
patient had removed a stray cat from the crawlspace of their house. The cat had
oral abscesses and lesions that, in retrospect, were consistent with feline plague. The
animal died in the local animal shelter and was cremated without any diagnostic
studies. While this information transpired, the local health department laboratory
confirmed that the tracheal isolate was indeed Y. pestis. Once the isolate was identi-
fied and confirmed and susceptibility results were available, the infectious disease
specialist narrowed the patient’s antibiotic coverage.

COMMENT: As more information becomes available, it is evident that this case was unlikely to
represent a bioterrorist event. Although the patient presented in Washington, DC, a likely target for a
terrorist event, he lived in and traveled from New Mexico, where plague is enzootic. Additionally, he
had a clear risk factor for pneumonic plague since he had made close contact with a sick cat that
probably had feline plague. It was also reassuring that no other cases of plague were identified in the
Washington, DC area; a terrorism event would likely result in a number of cases, rather than a single

index case.



QUESTION 4

Other than isolating Y. pestis from a clinical specimen, what test is available to

make the diagnosis of plague?

a. When plague antigen is administered intra-dermally, people who have been
infected with plague have a positive skin test that is analogous to the positive
skin test in patients who have been exposed to tuberculosis.

b. People who have been infected with plague produce an antibody to the
plague bacteria that can be detected in the serum.

c. People who have been infected with plague excrete a plague antigen that can
be detected in the urine.

The patient made steady improvement and was successfully extubated on the
7th hospital day. He ultimately made a complete recovery and returned to work
approximately 6 weeks after his initial presentation. Although over 30 people gave
a history of close contact with him and received prophylactic antibiotics, no addi-
tional cases of plague were identified.

ANSWER KEY & DISCUSSION
QUESTION 1

What precautions are required while caring for a patient with suspected
pneumonic plague?

a. Standard precautions
b. Contact precautions
c. Droplet precautions
d. Airborne precautions

ANSWER: The correct answer is c. Pneumonic plague may be transmitted from person-to-person
via respiratory droplets if an infected individual is coughing. For this reason, it is recommended that
droplet precautions and isolation be implemented for all patients with known or suspected plague until
pneumonic plague has been ruled out, or until the patient has received at least 72 hours of effective
therapy and made clinical improvement. Droplet precautions require the use of a surgical mask within
3 feet of an infected patient. Eye protection, in the form of goggles or face shields, is also recommend-
ed to protect the conjunctival mucosa. Standard precautions (formerly called universal precautions) are
the precautions that are implemented in the care of all patients, and alone would not provide sufficient
protection against transmission via the droplet route, Contact precautions involve the use of gowns
and gloves and are used in infections such as methicillin-resistant Staphylococcus aureus, which is trans-
mitted via fomites to the hands of health care providers. Airborne precautions require the use of an
N95 respirator and a negative pressure environment. This is the form of protection that is required for
infections such as pulmonary tuberculosis that result in the production of very small (1 — 10 ym) infec-
tious nuclei that remain suspended in the air and can be inhaled into the pulmonary alveoli. There is no
evidence of the formation of infectious particles of this size in pneumonic plague.’



QUESTION 2
An appropriate post-exposure intervention for people who have been in contact
with a patient with pneumonic plague includes which of the following?

a. Administration of the plague vaccine within 72 hours of exposure
b. Administration of anti-plague immunoglobulin within 72 hours of exposure
c. Administration of prophylactic antibiotics for 7 days

ANSWER: The correct answer is c. Once a case of pneumonic plague has been diagnosed, it is
necessary to identify individuals that have had close contact with the patient (defined as coming within
2 meters of the index case) prior to the completion of 72 hours of effective therapy. These individuals
should receive post-exposure antibiotic prophylaxis for 7 days.' Table 4 gives the recommended prophy-
lactic regimens for adults and children. Here again, it is necessary to balance the possible toxicities of
these agents against the benefits of prophylaxis for special populations such as very young children
and pregnant or lactating women. Close contacts that are receiving post-exposure prophylaxis antibi-
otics should be monitored for fever, development of cough, or other signs of illness. Should such signs
develop, the patient should receive immediate medical attention with treatment for pneumonic plague
on a presumptive basis until or unless this diagnosis can be definitively excluded. There is no plague
vaccine currently available. Anti-plague immunoglobulin is not a commercially available product, and
there are no data to support its role in post-exposure prophylaxis.

QUESTION 3

Which of the following scenarios is most suspicious for a bioterrorist event?

a. A 22-year-old college student and his girlfriend acquire bubonic plague while
camping in Colorado.

b. A 60-year-old businessman acquires pneumonic plague while attending a
conference in New York City.

c. A 49-year-old professor acquires septicemic plague while hunting prairie dogs
in New Mexico.

d. A 37-year-old housewife acquires pneumonic plague after her sick cat dies in
Arizona.

ANSWER: The correct answer is b. The existence of even a single case of pneumonic plague in a
non-endemic area should raise suspicion of an act of bioterrorism and requires further investigation.
Table 5 reviews some of the characteristics of naturally occurring plague infections for comparison with
the possible features of a bioterrorism event.



QUESTION 4

Other than isolating Y. pestis from a clinical specimen, what test is available to

make the diagnosis of plague?

a. When plague antigen is administered intra-dermally, people who have been
infected with plague have a positive skin test that is analogous to the positive
skin test in patients who have been exposed to tuberculosis.

b. People who have been infected with plague produce an antibody to the
plague bacteria that can be detected in the serum.

¢. People who have been infected with plague excrete a plague antigen that can
be detected in the urine.

ANSWER: The correct answer is b. Serologic testing can be used to confirm the diagnosis of
plague retrospectively. The test available through the Centers for Disease Contral and Prevention (CDC)
detects the presence of anti-F1 antibody (antibody to the antigen of the bacterial envelope). The test is
performed using paired serum with acute and convalescent or convalescent and post-convalescent
specimens. A 4-fold or greater change in titer, or a single titer of 1:16 or greater is presumptive evi-
dence of plague infection.’ There is no skin test for plague. There is also no diagnostic plague antigen
that can be detected in the urine of infected patients.
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