Mycology V – Opportunistic Mycoses

A.  Which organisms can be effectively killed by PMN’s in immunocompetent  hosts?

 Yeasts - 

Candida albicans can be killed by PMN’s, and activated macrophages are usually not protective b/c of extensive pseudohyphae (they act like molds)  

Cryptococcus neoformans has a very thick, antiphagocytic capsule, so PMN’s are NOT effective against this organism  --  requires macrophage activation by CD4+ cells

Dimorphics -  

H. encapsulatum, Blastomyces, Coccidiococcus, Paracoccidiococcus
all act like typical yeasts, so they are NOT killed by PMN’s, and need macrophage activation for killing

     Hyphal molds -  

Aspergillus, Rhizopus (all zygomyces including B. haptosporus and C. coronatus)

      ALL are killed extracellularly by PMN’s 

B.  Features of C. neoformans used in microscopic ID; why are AIDS pts more susceptible to infection and which organ is usually targeted w/ dissemination?

Structure  -  thick capsule, usually as thick or thicker than yeast body    which is a marker of its virulence;  use India ink to visualize

· note that the capsule is NOT antigenic because is does not contain 

· galactomannan like other yeasts we have seen

AIDS patients – susceptible b/c of their decreased CD4+ count – these cells are needed to activate macrophages and kill organisms  ( this is a common disease seen w/AIDS )

Target of dissemination – main one is meninges w/its affinity related to the  

                                                production of phenoloxidase

C.  Which propagules of C. neoformans colonize the deep alveoli and where is  this organism found geographically?

· The desiccated form of the yeast is the one most frequently inhaled and is small enough (< 7um) to get into deep alveoli – once there, the organism’s capsule will swell to the size seen in culture or on stains

· This organism is found ubiquitously worldwide, mainly in the soil from bird droppings  

questions, comments?  msander@kumc.edu
D. Know the serotypes associated with inoculation of Cryptococcus neoformans capsule polysaccaride (GXM).

*Serological studies in response to capsular polysaccaride reveal four serotypes (A, B,C and D). 

*Types A and D are common bird related forms; types B and C are associated with red gum (Eucalyptus) trees, eg., on the California coastal plains or in Australia. 

*Few AIDS victims from coastal California succumb to types B and C, even though chronic disease due to these strains was common in pre-AIDS cases.

E. Know the arguments relating neurotropism in Cryptococcus to expression of unusually high levels of the enzyme phenol oxidase; and clinical laboratory evidence from CSF that indicates Crytococcal Meningitus.

*When crypto disseminates ie., immunocompromised host, it has a high affinity for the meninges. Phenol oxidase secreted where epinephrine synthesis takes place allows crypto to live in the subarachnoid/dural spaces. Therefore, phenol oxidase production is a virulence factor.

*Clinically, a progression of symptoms from headache to stiff neck to disorientation, is seen associated with clear spinal fluid, with normal or reduces chloride and sugars but elevated levels of protein and mononuclear cells.

*The typical CSF findings in crypto meningitis are increased pressure, CSF pleocytosis with predominance of lymphocytes, and depression of CSF glucose levels. 

*In some instances, crypto  capsules are often demonstratable in CSF by mixing centrifuged sediment with India ink and examining the mixture under the microscope (only a few crypto may be present in any given case) 

*Crypto neoformans stains poorly or not at all with routine histologic stains, thus it is easily misused unless special fungal stains are utilized.

*With the culture of Crypto neoformans from CSF, the more material cultured the better the chance of isolation as the number of organisms may be small.

*In cases with negative cultures, the polysaccaride capsular antigen may be detected in the CSF or serum by latex agglutination or enzyme immunoassay methods.

F. Know where Aspergillus fumagatus and other aspergilli are likely to grow outdoors, in storage areas, or in air conditioned buildings; and describe the conidiaphore hyphae and the conidia inhaled or traumatically inoculated.

*They seem to adapt to a wide range of environmental conditions, and the heat-resistant conidia provide good mechanism for dispersal.

*Hospital air ducts have received attention as sources of nosocomial Aspergillus isolates.

*Building remodeling or other types of major environmental disruption have been associated with increased frequency of Aspergillus contamination, colonization, or infection.

*Aspergillus species exist only as molds; they are not dimorphic. They have septate hyphae that form V-shaped (dichotomous) branches. The walls are more or less parallel and conidia of Aspergillus form radiating chains.

*These molds are widely distributed in nature. They grow on decaying vegetation, producing chains of conidia. Transmission is by airborne conidia.

G. Know where germination and colonization of immunocompetent humans by Aspergilli occurs with minimal invasion of underlying tissues. (S 598)

· In Aspergillosis, germination and colonization occurs commonly on ear, nasal cavity, paranasal sinus, and open pulmonary cavity surfaces, with minimal tissue invasion.

Compare the course of tissue invasion when a patient is neutropenic to when there is impaired cell-mediated immunity. (**** This objective is from a previous year, but I included it for anyone interested---it is not one of our specific learning objs.****)

· An acute pneumonia may occur in severely immunocompromised patients, particularly those with depressed neutrophil counts.
· Multifocal pulmonary infiltrates expanding to consolidation are present with high fever.
· In contrast to immunocompetent hosts, the prognosis is grave for individuals suffering from acute pneumonia, and dissemination to other organs is common.
· Immunosuppressed patients are susceptible to paranasal sinusitis and conjunctival infection. 
H. Indwelling catheters pose risks of Aspergillosis and Candidiasis.  Learn the course of invasive aspergillosis and generalized dissemination of the fungus. (S 598-99)

· Invasive aspergillosis occurs in the settings of preexisting pulmonary disease (bronchiectasis, chronic bronchitis, asthma, tuberculosis) or immunosuppression.

· Colonization with Aspergillus can lead to invasion in the tissue by branching septate hyphae.

· Mycelial masses can grow to such an extent that they form a radiologically visible fungus ball within a cavity.

· Lung tissue invasion may penetrate blood vessels, causing hemoptysis or erosion into other structures with development of fistulas.

· This inherent characteristic is due to the ability to secrete elastase and proteinase.

· Invasive disease outside the lung is rare unless the patient is immunocompromised.
Know why laboratory tests for antigenemia are particularly helpful in diagnosing disseminated disease.

· Serologic methods have been developed to demonstrate Aspergillus antibiodies.

· Although these tests may be helpful in suggesting allergic aspergillosis, they have minimal value in invasive disease because anti-Aspergillus antibody is common in healthy persons.

· ABPA (allergic bronchopulmonary aspergillosis) is characterized by asthmatic symptoms and high levels of IgE for Aspergillus Ag.

· People with invasive aspergillosis may have high titer of galactomannan Ag in serum.
I.
Learn the association between ketoacidosis, eg. from Diabetes, and the opportunistic mucor- and Zygomycoses. (S 599 and class)

· Opportunistic zygomycoses and mucormycoses are found in assosciation with ketoacidosis and immunosuppression in patients suffering from diabetes mellitus, drug abuse or uremia.

· Zygomycosis and mucormycosis occasionally cause disease in persons with diabetes mellitus and in immunosuppressed patients receiving corticosteroid therapy.

· Diabetic acidosis has a particularly strong association with zygomycosis.  

Know five Genera which cause these mycoses.
· Rhizopus

· Rhizomucor

· Absidia

· Mucor

· Rhizopodiforms

(*note: these 5 are from class notes and text…from the previous year’s obj. there where 3 included =Conidiobolus, Basidiobolus, and Cunninghamella…but I would focus on the 5 above) 

Know the most rapidly mortal mycosis and the course of its progression.

· (From class notes and syllabus p.20)
· The most rapidly mortal mycoses, rhino-facial infection by Rhizopus arrhizus, can kill in 48-72 hours unless recognized and treated by surgical abridement and antifungal chemotherapy.

·      (From the objectives from a previous year)

· Rhinocerebral mucomycoses is the most rapidly mortal mycosis.

· It is acquired by inhalation of conidia.

· This rhinocerebral form produces a dramatic clinical syndrome in which agents of zygomycosis show striking invasive capacity.

· They penetrate the mucosa of the nose, paranasal sinuses, or palate, often resulting in ulcerative lesions.

· Once beyond the mucosa, they progress through tissue, nerves, blood vessels, fascial planes, and often the vital structures at the base of the brain.  (rapid invasion occurs within hours into sinuses, eyes, brain or meninges)

· The clinical syndrome begins with headache and may progress through orbital cellulitis and hemorrhage to cranial nerve palsy, vascular thrombosis, coma, and death in less than 2 weeks. 

I. Know the characteristic physiology and morphology of the commensal that causes the most commonly diagnosed opportunistic, system mycosis.

· Candida yeast is endogenous to humans from birth and cause cutaneous, subcutaneous and disseminated fungal infection.
· Candida is a pleiomorphic species that grows as a 4-6 um budding, round or oval yeast cell under most conditions and temperatures.
· Most Candida grows on Sabouraud’s agar and on enriched bacteriologic media.
· The cell wall is composed of mannan, glucan, and chitin, which can remain alone or in complexes with protein.
· C. albicans can grow in either a yeast or hyphal form
· The yeast form with blastoconidia is prominent in most cultures.
· The hyphal form consists of elongated blastoconidia, which extend out to become hyphae.  
· The hyphal form can also produce pseudohyphae.
J. Know conditions for observing germ-tube hyphae diagnostic for the yeast, serotypes useful in recognizing strains of the yeast, and the virulence benefits to the yeast of “phenotype switching”.

· The germ-tube is unique to C. albicans and grows at 37oC after 2-3 hours.

· There are two recognized serotypes of C. albicans with Type A more susceptible to flucytosine.

· Rapid “phenotype switching” from Yeast ( Hyphae is important in the virulence of C. albicans.
K. Learn the host-pathogen interactions at the level of ligand receptor binding, that effect the progress of Candidiasis.

· Adhesion of Candida to mucosal cells involves a specific ligand-receptor interaction.

· Hyphae bind to extracellular matrix components: fibronectin, laminin, collagen, and complement conversion products.

· A surface glycoprotein complex of the yeast, mannoprotein, is the adhesin.

· The surface has receptors for factor iC3b, and a specific glycoprotein receptor found in the cytoplasm may affect virulence.

L. Know how prophylactic use of azoles, especially fluconazole, is assumed to have led to proliferation of other, drug resistant species of yeast in AIDS clinic environments.

· The selection of yeast strains with mutations in the cytochrome enzymes targeted by the azoles is a possible mechanism of resistance.
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