DIMORPHIC FUNGI
BLASTOMY COSIS (Blastomyces dermatitidis)

As was noted earlier, most of the systemic fungi have a
specific niche in nature where they are commonly found.
Blastomyces dermatitidis survives in soil that contains
organic debris (rotting wood, animal droppings, plant
material) and infects people collecting firewood, tearing
down old buildings or engaged in other outdoor activities
which disrupt the soil. In addition to an ecological niche,
most fungi that cause systemic infections have a limited
geographic distribution where they occur most frequently.
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FIGURE 44-7 Schematic illustration of the natural history of the saprobic and parasitic cycle of
Blastomyces dermatitidis.






FIGURE 44-8 Broad-based budding yeast cells of Blastomyces
dermatitidis seen in purulent material expressed from a
microabcess.




Blastomycosis 1s a chronic granulomatous disease which means
that 1t progresses slowly. Although the pulmonary and skin
involvement 1s the most common, B. dermatitidis frequently
affects bone, prostate and other organs. More frequently
blastomycosis presents as a cutaneous or a respiratory disease.
The cutaneous lesions may be primary (usually self-limiting)
or secondary (a manifestation of systemic disease). The patient
who presents with a complaint of respiratory symptoms will
frequently remark about loss of appetite, loss of weight, fever,
productive cough, and night sweats. While these symptoms
resemble those of TB, it 1s not this disease. The X-ray shows
obvious pulmonary disease. To make the specific diagnosis, the
physician must be aware of blastomycosis.







Sputum sent to the lab for "culture" will not grow the organism.
The lab must be alerted to look for fungal organisms or to look
specifically for blastomyces. Some patients have a sub-clinical or
"flu-like" response to infection. B. dermatitidis can frequently be
demonstrated in a KOH preparation of pus from a skin lesion.
A typical cutaneous lesion shows central healing with micro-
abscesses at the periphery. A pus specimen may be obtained by
nicking the top of a microabscess with a scalpel, obtaining the
purulent material and making the diagnosis in 5 min. by
microscopic examination with KOH. This organism has a
characteristic appearance of a double contoured wall with a
single bud on a wide base.




There are no specific virulence factors for B. dermatitidis.
Laboratory specimens depend on the manifestation of the
disease: If there are skin lesions, send skin scrapings or
pus. If there 1s pulmonary involvement, send sputum.
Other specimens
include biopsy material and urine. Occasionally, the
organism can be 1solated from
urine as it often infects the prostate



Mycology
If you request a fungus culture from the microbiology lab, they will
incubate the cultures at 37° C and at 25° C because most of the
significant pathogenic fungi are dimorphic.
A culture of B. dermatitidis takes 2 to 3 weeks to grow at 25 ° C.

It appears as

a white, cottony mold (mycelium) on Sabouraud dextrose agar. Most
specimens for

fungus culture are plated on Sabouraud's dextrose agar.




Microscopically, the mycelia and the fruiting bodies are evident.
However, the mold cannot be identified by its fruiting bodies. The
fruiting bodies are called_microconidia, but they are not distinctive .
Other fungal saprophytes and pathogens have similar conidia. At 37
°C the yeast form grows in about 7-10 days. It appears as a buttery-
like, soft colony with a tan color. Microscopically, we see the typical
yeast form of a thick wall and a single bud with a WIDE BASE. This
wide base is characteristic of B. dermatitidis, and it 1s important to be
able to recognize this. The cells are 12-15 p in diameter. The yeast
will convert to the mycelial form when incubated at 25° C, taking
from 3 to 4 days up to a few weeks. Similarly, the mycelial growth
can be converted to yeast form when incubated at 37°C. In the past,
the only way to i1dentify the dimorphic fungi was to convert from one
form to the other, but now it 1s possible to take the mycelial growth
(which is the easiest to grow), and confirm the isolate with a DNA
probe in a matter of hours.




Histopathology

B. dermatitidis produces both a granulomatous and suppurative tissue reaction

Serology

There are 3 serological tests used for blastomycosis:

Immunodiffusion test (precipitin). This requires 2 to 3 weeks to become
positive. This test is positive in about 80% of the patients with
blastomycosis. When it is positive, there is close to 100% specificity.

Complement fixation (CF) test. This test requires 2 to 3 months after the
onset of disease to develop detectable antibody. Besides the long delay
before there is measurable antibody, another disadvantage of the C-F is
that it cross reacts with other fungal infections (coccidioidomycosis and
histoplasmosis). The advantage is that it is a quantitative test. The
physician can follow the patient's response to the disease by monitoring

the antibody titer.
*Enzyme Immunoassay (EIA). The latter test has met with mixed
acceptance by mycologists. However it is easy to perform and antibody is

detected early in the disease process



Amphotericin B remains 1s the drug of choice (DOC)
although 1t 1s very toxic and must be administered
intravenously for several weeks. Ketoconazole is also
being used in mild cases
























