HGCEMATOPOICGTIC &
LYYSMPHATIC 3MSTGM

-HAYMIAT BATCH-




\x/

Yersinia and Rickettsia




// S T
Objectives

Describe the general characteristics, epidemiology,
pathogenesis, clinical presentation and management
of Y. pestis

Describe the general characteristics, epidemiology,
classification, pathogenesis, clinical presentation and
management of Rickettsia



Yersinia and plague




General Characteristics

The most important species is Y. pestis which cause
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Gram-negative bacillus with a tendency toward
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Nonmotile Cbacilli ) Licas o003

Non—spore—forming

It is a member of the Enterobacteriaceae family
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“Epidemiology =

The term plague is often used generically to describe any
explosive pandemic disease with high mortality

Medically, it refers|onlyjto infection caused by Y. pestis

Y. pestis was the cause of the most virulent epidemic plague of
recorded human history, the Black Death of the Middle Ages

Plague is a disease of rodents transmitted by the bite of rat
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It exists in two interrelated epidemiologic cycles:
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Humans can enter the cycle from the bite of the flea in either
environment. However, chances are greater in the urban
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Transmission can be: e

Flea to-human infection: The bite of the flea is the
first event in the development of a case of bubonic—
plague, which, even if serious enough to kill the
patient, is not normally contagious to other humans

Human to human: Some patients with bubonic
plague develop a secondary pneumonia by
bacteremic spread to the lungs. This pneumonic
plague is highly contagious person-to-person by the
respiratory droplet route
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Pathogenesis——— _
The plague cycle begins when a rat flea feeds on a rodent
infected with Y. pestis. Bacteria are taken with the blood meal
and multiply in the infected flea. Some virulence factors such
as the fibrinolysin and phospholipase are produced

Once injected past the skin barrier by the flea, Y. pestis
produces a new set of V1rulence factors as it senses the change
from the temperature and ionic environment of the new host

The organisms eventually reach the regional lymph nodes,
where they multlply rapidly and produce a-hemorrhagic ﬁe\yﬁ?pﬁme
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Spread to the bloodstream quickly follows with toxicity due to
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The bacteremia causes seedm& of other organs, most notably
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the lungs, producing a necrot1z1ng hemorrhagic pneumonia
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known as pneumonic plague hemopHSis:
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The incubation period for bubonic plagueis2 to7
days after the flea bite ot the rachof e b o e mph nae

Onset is marked by fever and the painful bubo, usually
in the groin or, less often, in the axilla

Without treatment, 50 to 75% of patients progress to
bacteremia and die in Gram-negative septic shock
with\i&g ‘h}gurs or days of development of the bubo

About 5% of victims develop pneumonic plague with
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Has a shorter incubation period (2 to 3 days)
Begins with only fever, malaise, and a feeling of

tightness in the chest

Cough, production of sputum, dyspnea, and cyanosis
develop later in the course

Death on the second or third day of illness is common,

and there are no survivors without specific therapy esae ;xﬁ\sa
loo/. ¢

A terminal cyanosis seen with pneumonic plague is
responsible for the term Black Death

Even today, plague pneumonia is almost always fatal if
appropriate treatment is delayed more than a day from
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The appropriate specimens are b bubo aspirate, blood,
ym

and sputum spukom

Aspirates from the bubo typically reveal Gram-
negative bacilli
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An immunofluorescence technique is available in
public health laboratories for immediate identification
of smears or cultures

Y. pestis is readily isolated on the media used for other
members of the Enterobacteriaceae (blood agar,
MacConkey agar), although growth may require more
than 24 hours of incubation = o ~t= Gactreamriacwny, asy
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“Treatment

Streptomycin is the treatment of ch%cte foog; both
bubonic and pneumonic plague. Tetracyclme
chloramphenicol, and trimethoprim-sulfamethoxazole

are alternatives

Timely treatment reduces the mortality of bubonic
plague below 10%. Of the 31 human cases of plague
reported in the United States in 1984, 6 (19%) died
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Urban plague has been prevented by rat control and general
public health measures such as use of insecticides

Sylvatic plague is virtually impossible to eliminate because of
the size and dispersion of the multiple rodent reservoirs.
Disease can be prevented by avoidance of sick or dead rodents
and rabbits

Eradication of fleas on domestic pets, which have been known
to transport infected fleas from wild rodents to humans, is
recommended in endemic areas

The continued presence of fully virulent plague in its sylvatic
cycle poses a risk of extension to the urban cycle and epidemic
disease in the event of major disaster or social breakdown

Chemoprophylaxis with tetracycline is recommended for those
who have had close contact with pneumonic plague
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