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Tularemiaisthe disease caused by Francisella tularensis.

Tularemiais arelatively modern disease, first described in the early 20" Century in
Tulare County, Cdifornia. Although less deadly than many other high priority biologica
wespon candidates, it causes severe incapacitation. Both the United States and former
Soviet Union weaponized F. tularensisin their prior biowegpons program, and it was
tested by the Japanese at the infamous Unit 731 in Manchuria during World War 11.

Inits natura form tularemiais arare sporadic disease found primarily in moderate
climates. It isendemic in the United States, Japan, Russia and Europe where it
occasionaly causes epidemics. There are gpproximately 125 cases reported annudly in
the U.S. since 1990, with the mgority being reported from Midwestern states. Tularemia
isazoonatic infection of smal mammals, particularly rabbits, that can be transmitted to
humans via direct skin contact with infected animas, arthropod bites or aerosolization.
Exposure by aerosol isthe likely method that would be encountered in a bioterrorism
event and has been reported after presumed aerosolization of infected animas by alavn
mower, illustrating the ease by which this route can cause disease. Overdl mortdity in
the U.S. isless than 2%, but this rises to 30% to 60% for the typhoida and pneumonic
forms of disease when treatment is delayed.

Human tularemia occurs in 6 recognized forms, determined primarily by route of

infection. Pneumonic tularemiathat results from inhaation of aerosolized organismsis
rare but is associated with the most severe disease. 1t should be noted that dl forms of
tularemia may develop secondary pulmonary features, but the designation of pneumonic
tularemia should be confined to primary disease that is acquired viainhaation. The most
common form of tularemiais ulceroglandular, accounting for 45-85% of U.S. cases. This
results from inoculation of organismsinto skin via arthropod bites or animal contact with
subsequent locd ulcer formation and lymphadenopathy in the proxima draining lymph
nodes. Occasionaly, lymphadenopathy occurs without an ulcer leading to the



designation of glandular disease. Oculoglandular disease occurswhen F. tularensis is
inoculated into the eye, and the oropharyngea form most often occurs viaingestion of
contaminated meet. The typhoida form is marked by alack of preceding skin ulcer,
lymphadenopathy or pneumonia, smilar in concept to the septicemic form of plague. It
isthought that typhoidd disease primarily results from inhaation of organisms. A
bioterrorism attack involving an aerosol of F. tularensis would be expected to cause
primarily pneumonic disease, but al forms could be seen, particularly typhoidd.

The organiam, Francisdlla tularensis, isasmdl, intracdlular, aerobic pleomorphic Gram
negative coccobacillus that is nonmotile and does not form spores. It has athin envelope
that dlowsit to live for weeks in cool, moigt conditions. It stains very faintly on Gram
gan, making it difficult to visudizein clinical specimens. Growth on culture isdow,
generdly taking 2-3 days to first gppear, and it requires cysteine-enriched medium.
There are 2 mgjor gtrains, or biovars. Type A is the predominant srain in the U.S. and
causes the most severe disease. Type B isfound primarily in Europe and Asia, and
mortdity israre.

The pathogeness of Francisella tularensisisamilar for dl forms of tularemia Thereis
initid infection a the inoculation Ste. When the lung is the portal of entry, an acute
bronchialitis and pneumonitis leads to an aggressve immune response causing extensve
suppuration and consolidation and eventud fibrosis. The pleurais aso frequently
involved manifested as pleurd thickening and effusons. Organisms migrate to regiond
lymph nodes and can spread hematogenoudy to other organs where a similar suppurative
immune response occursiif treatment is delayed. Severe systemic disease marked by
sepsis, DIC, multiorgan failure and death can occur when the disease spreads
hematogenoudy, which is most commonly seen with typhoidal and pneumonic forms.

All forms of tularemia are preceded by a common nonedific influenza-like illness
characterized by the sudden onset of high fevers, chills, profuse sweets and myagias
often locdizing to the lower back. Symptoms generdly arise 2-5 days after exposure, but
can be seen sooner in high dose aerosol exposure. The incubation period can
uncommonly spread out to 3 weeks. Pleuropulmonary involvement including cough,
chest pain and dyspnea occur in up to 40% of cases not exposed through inhaation.
Interestingly, pulseltemperature dissociation, or relative bradycardia, isardatively
common, abat nonspecific phenomenon seen in 40% of patientsin one series, that may
be hdpful in differentiating tularemia from other disesses

After theinitid flu-like prodrome, primary pneumonic tularemia can have varidble
meanifestations from mild disease to fulminant pneumoniawith sgpss. Patients usudly
present with fever, minimaly productive cough, pleuritic pain and dyspnea. Hemoptys's
isoccasondly present and leukocytosisis common. Chest radiographs typicaly show
lobar and often bilaterd patchy infiltrates with pleurd effusions and sometimes hilar
adenopathy. Secondary pneumonic tularemia has smilar findings in addition to the
features coinciding with the primary disease process. The differentid diagnosisfor
pneumonic tularemiaincludes other atypica pneumonias including pneumonic plague.
Ulceroglandular tularemiaiis characterized by a solitary painful ulcer a the inoculation



Stethat garts as a maculopapular leson 2 days after the prodromal illness appears and
progresses to a pustule then a dow- hedling ulcer with raised edges. Painful
lymphadenopathy with overlying erythema usually gppears proximal to the inoculation
gte, but is not aways present.

This photo shows the typica skin ulcer of ulceroglandular tularemia

A highindex of suspicion is required to diagnose tularemia as there are no readily
available rapid and specific confirmatory tests. Gram dains are rardly helpful, culture
lacks specificity and takes severd daysto grow and serological testing is retrospective
only. Blood cultures are rarely positive, but soutum and pharyngea washings have
higher yiddsfor F. tularensis. Fluorescent antibody assays (DFA), PCR and
immunohistochemica assays can give a presumptive diagnosis within hours but are
usudly only avallable at reference labs.

The trestment of choice is streptomycin at 1gram IM bid in adults, which has proven
clinica efficacy with nearly 100% cure rates and is FDA-approved for this indication.
The second choice is gentamicin with near 90% cure rates and greater convenience
because it can be given intravenoudy and once dally. Failures with aminoglycosdes are
usudly related to insufficient duration of thergpy, severe comorbid illnesses, or delay in
treatment initiation. Alternatives such as doxycycline and tetracycline are effective,
however, they have ahigher risk of relgpse and must be continued for alonger course of

therapy.

Chloramphenical is another effective option that should be congdered if meningitisis
suspected, however its high relgpse rate precludes monotherapy. Ciprofloxacin has been
shown to have very good success anecdotally in severa cases, with no reported failures
and only onerelgpse. An advantage of the tetracyclines and fluoroquinolonesis that they
can be directly converted to ord thergpy upon clinical improvement. Beta-lactams and
macrolides are clinicaly ineffective and should be avoided, despite good in vitro activity
for ceftriaxone. Ten daysis a sufficient duration of therapy for aminoglycosides,
whereas ciprofloxacin should be continued for 14 days. Doxycydline, tetracycline and
chloramphenicol trestment durations should be 14-21 days.

For persons who quickly become aware of a suspected exposure to aerosolized F.
tularens's, such asin alaboratory accident or an announced bioterrorism attack, oral
doxycycline or ciprofloxacin should be given for prophylaxis for 2 weeks. Inamore
likely scenario where a bioterrorism release is not discovered until after the first cases
present, then it is recommended that al potentially exposed persons be monitored for
development of afever without initiation of antibiotics as the incubation period is
generdly short. An active treatment regimen of antibiotics should be started immediately
if atemperature over 38° C occurs during a 14 day period after presumed exposure.
Persons in contact with tularemia patients do not require prophylaxis unless they were at
risk for the original exposure themselves, as there is no known person-to- person
transmission.



A live, atenuated vaccine is available that is primarily used by researchers exposed to F.
tularengs. The precise efficacy is unknown, but it is thought to reduce the incidence of
typhoidal disease, and the severity of ulceroglandular. Because of the short incubation
period of tularemia, and the time required to develop an immune response from
immunization, use of the vaccineis not recommended as post- exposure prophylaxis.

There has been no documented person-to- person transmission of tularemia, even in the
pre-antibiotic era. Thus, standard precautions are sufficient for patient handling in

hospita settings. While clinica specimens can be handled with routine procedures, pure
culture of Francisella tularensisis a danger to laboratory workers, with severa reported
cases of inhdationdly acquired typhoida or pneumonic infection. Thus, cultures with
colonica growth require handling in BSL-2 conditions in a safety cabinet. Therefore,
when tularemiais suspected the microbiology |ab should be derted prior to recaiving the
specimens to be cultured.



