A H L ASSOCIATION OF

UBLIC HEALTH LARORATORIES

Set-up Instructions for the Laboratory Stations - Station Unknowns & Case Studies
Unknown Case A - Station 2 - Francisella tularensis

During January 2--February 8, a boy was exposed to six hamsters that his family had purchased from a pet store
in the Denver metropolitan area. Each hamster reportedly died from "wet tail disease" (i.e., diarrhea) within 1
week of purchase. One hamster bit the child on the left ring finger shortly before it died. Seven days later, the
child developed fever, malaise, painful left axillary lymphadenopathy and skin sloughing at the bite site. After
treatment with amoxicillin/clavulanate failed, the patient underwent excisional biopsy of a left axillary lymph
node 49 days after symptom onset for persistent painful lymphadenopathy and intermittent fever. A piece of
tissue from the biopsy was received by the laboratory and put into culture.

Culture plates, Gram stain, and other biochemical tests for this organism are found at the Unknowns Station.
Please record your observations of reactions on the plates, smears and any other tests on the charts.

Colony Description @ 35° C

Incubation Time | BAP MAC CHOC

24 hrs Usually too small to be seen | No growth Usually too small to be seen
48 hrs Tiny, grey-white and opaque No growth Tiny, grey-white and opaque
72 hrs Tiny, grey-white and opaque No growth Tiny, grey-white and opaque
Gram stain Faintly-staining, tiny, pleomorphic, Gram-negative coccobacilli

morphology

Satellite or X&V (-) Negative

Oxidase (-) Negative

Catalase (+) Weak Positive

1. What do you suspect and why?
Francisella spp. Growth, Gram stain and biochemical tests.
2. Are there additional tests you would need to do?
B-lactamase test for rule out decisions
3. What do you do next?
Follow your protocol for notifying your LRN reference lab and sending an organism to be confirmed.
4. What is unusual about this case?

F. tularensis had not previously been associated with pet hamsters. This is an unusual way to contract
the disease.
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Unknown Case B - Station 3 - Brucella canis

On March 25, a 38-year-old woman was admitted to a hospital in New Hampshire with fever, myalgia, and
general weakness, which progressed over 3 days to respiratory failure requiring mechanical ventilation. On day
22, after 3 weeks of intensive care, the patient was transferred to another hospital in Boston, Massachusetts.
In the laboratory, blood culture from this patient has become positive.

Culture plates, Gram stain, and other biochemical tests for this organism are found at the Unknowns Station.
Please record your observations of reactions on the plates, smears and any other tests on the charts.

Colony Description @ 35° C

Incubation Time BAP MAC CHOC
24 hrs Light "dust" of growth No growth Light "dust" of growth
48 hrs Punctate, smooth, convex .
. , . Smooth, convex and raised
and raised with an entire No growth . .
with an entire edge

edge

72 hrs Smooth, convex and raised Smooth, convex and raised
No growth

with an entire edge with an entire edge

Gram stain Very small Gram-negative coccobacilli
morphology

Satellite or X&V (-) Negative

Oxidase (+) Positive

Catalase (+) Positive

1. What do you suspect and why?

Brucella spp. based on the morphology, growth rate, and biochemical reactions.
2. Are there additional tests you would need to do?

Urease test rule out decisions.
3. What do you do next?

Follow your protocol for notifying your LRN reference lab and sending an organism to be confirmed.
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Unknown Case B - Station 3 - Brucella canis cont.

On day 24, the patient's family reported to hospital personnel that the patient's illness might have been caused
by exposure to "laboratory flasks" and "cultures" kept in her apartment by her boyfriend. He was described as a
foreign national studying marine biology, formerly affiliated with a local university, but recently had returned to
his country of citizenship. On day 25, the patient's family brought laboratory flasks, Petri dishes, and culture
media to the hospital from the patient's apartment. Several of the flasks contained an unidentified clear liquid,
and some were marked with dates from the 1980's. Infection-control staff at was notified of the "laboratory
materials" on day 27. Now what do you do?

Immediately notify your SPHL about this new development and they will contact the FBI.

1. What is unusual about this case?
How the patient may have contracted the disease. The BT implications of the scenario.
2. Are there any Infection Control issues to consider?

Brucella is highly contagious and can easily be transmitted via laboratory handling. Those who
handled the cultures may need antimicrobial prophylaxis.
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Unknown Case C - Station 1 - Bacillus anthracis

On July 24, a Minnesota farmer Killed, gutted, and skinned a cow that was unable to rise. A local veterinarian
approved the slaughter of the cow for consumption by the farmer's family. Immediately after slaughter, the
farmer took the carcass to a custom meat-processing plant and was processed July 31 - August 1. Two family
members ate hamburgers made from the carcass on August 15 and steaks on August 19; three other family
members ate hamburgers on August 20. A sixth member prepared the meals and also may have eaten
contaminated meat. All meat was reported to have been well-cooked. Two days after eating the meat, the
farmer and his wife developed gastrointestinal ilinesses including abdominal pain, diarrhea, along with a high
fever of 102.3 F (39.1 C). Both recovered without treatment.

Their physician, suspecting a case of food poisoning, ordered stool cultures for Salmonella, Shigella,
Campylobacter and E.coli 0157 and, because of the high fever, blood cultures. Stool cultures were negative for
these organisms, but blood cultures became positive.

Culture plates, Gram stain, and other biochemical tests for this organism are found at the Unknowns Station.
Please record your observations of reactions on the plates, smears and any other tests on the charts.

Colony Description @ 35° C

Incubation Time BAP MAC CHOC

24 hrs Grey, ground glass with No srowth Grey, ground glass with
Medusa head, non-hemolytic g Medusa head

48 hrs

72 hrs

Gram stain Large GPB, central to sub-terminal spores

morphology

Catalase (+) Positive

1. What do you suspect and why?
B. anthracis due to the morphology, Gram stain, etc.
2. Are there additional tests you would need to do?
Motility test for rule out decisions.
3. What do you do next?
Follow your protocol for notifying your LRN reference lab and sending an organism to be confirmed.
4. What is unusual about this case?

Gl anthrax is very rare.
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Unknown Case D - Station 5 - Burkholderia thailandensis

In July, a 47 year old man with diabetes mellitus came into the emergency department (ED) and was evaluated
for fever, chills, and chest and leg pain. He had traveled to El Salvador for three weeks and returned to the US
three days before visiting the ED. During the preceding 2 weeks, the man had intermittent fever and night
sweats. In the ED, a chest radiograph revealed bilateral and multifocal infiltrates, and he was admitted to the
hospital; a computed tomography imaging scan indicated the presence of pulmonary abscesses. During the
next 2 days, his condition deteriorated and required intubation and mechanical ventilation for respiratory
failure. After 24 hours in severe respiratory distress, he died from fulminant sepsis and multi-organ system
failure. An autopsy revealed acute necrotizing pneumonia, multiple renal abscesses, and cirrhosis. During the
patient's hospitalization, specimens of blood, urine, sputum, and bodily fluids were obtained for culture. Two
days after the patient's death, bacterial isolates from all specimens grew the following organism.

Culture plates, Gram stain, and other biochemical tests for this organism are found at the Unknowns Station.
Please record your observations of reactions on the plates, smears and any other tests on the charts.

Colony Description @ 35° C *NLF - Non-Lactose Fermenters

Incubation Time BAP MAC CHOC

24 hrs Tiny, grey- glistening colonies, | Tiny clear to pink smooth | Very small, grey glistening
opaque colonies (NLF) colonies

48 hrs Small, grey to cream colonies, | Small clear to pink Small, grey to cream colonies,
surface dull colonies (NLF) surface dull

72 hrs Medium, grey to cream Medium clear to pink Medium, grey to cream
colonies, surface dull colonies (NLF) colonies, surface dull

Gram stain Gram-negative bacilli usually showing bipolar staining.

morphology

Catalase (+) Positive

Motility (+) Positive

1. What do you suspect and why?
Perhaps Burkholderia spp. due to case history and morphology and biochemical reactions.
2. Are there additional tests you would need to do?

Screen for resistance to colistin, growth at 42°C, arginine dyhydrolase, susceptibility to
amoxicillin/clavulanate and indole test.

3. What do you do next?
Follow your protocol for notifying your LRN reference lab and sending an organism to be confirmed.
4. Are there any special Infection Control issues to consider?

Burkholderia is known to cause laboratory-acquired infections. All lab workers involved with identifying
this organism may need antimicrobial prophylaxis.
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Unknown Case E - Station 4 - Yersinia pestis

On August 17 a 16-year-old resident of western Colorado had onset of pain followed by numbness in her left
arm and left axillary pain. During August 18-19, she had chills, fever, and several episodes of vomiting. On
August 19, she was evaluated at a local hospital ED. Findings included a temperature of 97.4 F (36.3 C), pulse
rate of 100 beats per minute, respiration rate of 16 breaths per minute, and blood pressure of 103/59 mm Hg;
a chest radiograph was interpreted as within normal limits. She was discharged with a diagnosis of possible
brachial plexus injury related to a fall from a trampoline on August 14. She was prescribed analgesics, and an
appointment with a neurologist was scheduled.

On August 21, she was found semiconscious at home and taken to the same hospital. She was confused and
complained of neck pain and generalized soreness. Findings on examination included a temperature of 102.5 F
(39.2 C), pulse rate of 170 beats per minute, respiration rate of 50 breaths per minute, and blood pressure of
130/70 mm Hg. Within an hour of arrival at the hospital, she experienced respiratory arrest and was intubated.
Numerous Gram-positive diplococci were detected in a blood smear, and a chest radiograph revealed bilateral
pulmonary edema. She was administered 2 g. ceftriaxone intravenously and transferred to a referral hospital
with diagnoses of septicemia, disseminated intravascular coagulation, adult respiratory distress syndrome, and
possible meningitis. A Gram stain of sputum revealed rare white blood cells and no bacteria; she was treated
for Gram-positive sepsis. However, her condition rapidly deteriorated, and she died later that day.

On August 23, blood and spinal fluid cultures obtained on August 21 grew an unidentified Gram-negative bacilli
and Streptococcus pneumoniae. On August 26, Yersinia pseudotuberculosis was initially identified in cultures
of blood and respiratory aspirate using a rapid microbiologic identification device. This blood culture isolate was
then sent to your reference laboratory for further testing.

Cultures and smears of the organism isolated from the blood cultures are found at the Unknowns Station.
Please record your observations of reactions on the plates, smears and any other tests.

Colony Description @ 35° C *NLF - Non-Lactose Fermenters

Incubation Time BAP MAC CHOC

24 hrs Can barely see any growth Small NLF colonies Can barely see any growth

48 hrs Slightly yellow and opaque Slightly yellow and opaque
with a raised, irregular "fried Small NLF colonies with a raised, irregular "fried
egg" appearance egg" appearance

Gram stain Plump, Gram-negative bacilli resembling Enterobacteriaceae.

morphology

Oxidase (-) Negative

Catalase (+) Positive

Indole (-) Negative
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Unknown Case E - Station 4 - Yersinia pestis cont.
1. What do you suspect and why?

Y. pestis, since it looks like Enterobacteriaceae, but grows slowly at 35°C, biochemical reactions and
case history.

2. Why didn't the reference laboratory identification match yours?
Automated systems frequently misidentify this organism.

3. What do you do next?

Follow your protocol for notifying your LRN reference lab and sending an organism to be confirmed.
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