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Fungal infections...in the mind of your neighbor
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Etiologic agents of IFIs in transplant patients
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More common organism:
> Aspergillus spp (especially fumigatus)
>Candida spp (esp: ly albicans/glabrata)
»Fusarium spp
»Zygomycetes (Mucorm an accurate term...
-Rhizopus, Rhizomucor more c on...Mucor actually quite rare
> Cryptococcus neoformans (espt
»Scedosporium/Pseudoallescheria spp.
> Histoplasma capsulatum/Blastomyces dermatiditis (especially AIDS)
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Pappas PG et al. IDSA 2004. Abstract 671.

Diagnosis of an IFI...What Could We Detect?

Fungal Fac Host Factors:

1. Viable fungus 1. Antibodies
-culture
2. Elements of host response
2. Fungal elements
-direct exam
Fungal antigens/secreted molecules
-cell wall fragments

secreted proteins

4. Nucleic Acids
-DNA/RNA

Culture—The Conventional Diagnostic T

1. Low Sensitivity for IFIs:
-Candidiasis = 50-60%
» organisms cleared from blood through both antibody and

non-antibody dependent receptor-ligand interactions

» Rand, K.H. et al Mol cell probes 1994: ~25% of Candida positive
blood cultures have <1 cfu/mL and ~50% e < 10 cfu/mL

-Aspergillosis < 10%
» Aspergillus is angioinvasive

-Patient on anti-fungal prophy
> effect on blood samples...

II. Optimal sample often not obtainable

Why are IFI Mortality Rates so high?
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HOW CAN WE BETTER IDENTIFY
FUNGAL INFECTIONS EARLIER!

Diagnosis of an IFI...What Could We Detect?

Fungal Factors: Host Factors:
ble fungus 1. Antibo¢
-culture
2. Elements of host response
direct exam
. Fungal antigens/secreted molecules Radiology
-cell wall fragments
secreted proteins -Commonly used
. Nucleic Acids -Can help, especiall
-DNA/RNA aspergillo

sensitive or specific

-May be some future advances
here that could be useful...

Culture—The All Too Common Scenario...

Blood, fluid or tissue comes to the lab for fungal culture

Processed (NEVER grind!) and plated onto media to support fungal growth
Then incubated...

And incubated...

And incubated...

‘I did a tape prep and all I see is hyphae’
- ‘OK, let’s sub it and set up a slide culture’

‘And incubate those for a few day




Culture—The Conventional Diagnostic Tool Direct Exam: If you see it...

1. Low Sensitivity for IFIs: ...but ofter 1 don’t

-Candid: 60%
» organisms cleared from blood through both antibody and
non-antibody dependent receptor-ligand interactions

. . in tissue sample
> Rand, K.H. et al Mol cell probes 1994: ~25% of Candida positive -maybe zygomycete...
blood cultures have <1 cfu/mL and ~50% have < 10 cfu/mL ) ) :

-Aspergillosis < 10%
» Aspergillus is angioinvasive

-Patient on anti-fungal prophylaxis
» effect on blood samples...

II. Optimal sample often not obtainable

III. Slow (we’ll touch on this again, later...)

Secreted/Shed Fungal Molecules—An Overvie Cell Wall Galactomannan and B-1,3-Glucan
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The A. fumigatus cell wall

Bernard & Latge. 2001. Med. Mycol.
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Blood sample (serum or plasma)
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From: Wheat, LJ Transpl Inf Di:
Cut-off controversial
» When serially monitored (2-3 times/week), GM preceded
conventional diagnosis by around 1 week

» Sensitivity may be better if BAL fluid used, but that sample
type is not always available and not yet FDA approved...




Galactomannan (GM) Assay (Bio-Rad Platelia®) Cell Wall Galactomannan and B-1,3-Glucan

The Issues with GM:

» Sensitivity lower in patients on anti-fungal therapy and in less
susceptible patients L3 4= glucan Branched{1,3¥(1,6)-glucan

» Negative test can’t rule-out IA
» False positive tests with some chemotherapy drugs and cGVHD

» False positive tests in patients on piperacillin-tazobactam (Zosyn) © glucose
and other beta lactam antibiotics O Neacepighcosmise
b mansose
» Other fungal organisms contain an apparent cross reacting molecule O pistofurarose
-Examples: Penicillium, Alternaria, and Paecilomyces
X ) ) o The A. fumigatus cell wall
> Unclear whether the assay is useful in monitoring treatment

» The assay is simply a bit flaky...

Bernard & Latge. 2001. Med. Mycol.

-1,3-Glucan Assay B-1,3-Glucan Assay (Fungitell®)

> Detects a number of different fungi, but no idea of which one
(1431 B glocan - does not detect Cryptococcus, Zygomycetes
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From: Wheat, LJ Transpl Inf Dis 2006

» In head-to-head with GM, was less sensitive, less specific and detected later
ekl (Kawazu, et al J Clin Micro. 2004)

» Big specificity problems, especially in an ICU or surgical setting
- many medical products contain glucan

» Assay technically difficult (need glucan free tubes, etc)

PCR Detection of Fungal Infections PCR Detection of Fungal Infections

» Numerous studi
-no commerecial a:

» No standardization among the different assays...
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in the bloodstream of a
patient with an IFI




PCR Detection of Fungal Infections PCR Detection of Fungal Infections
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From: Wheat, LJ Transpl Inf Dis 2006

Method of DNA | . e — .
ethod o ; > Qu n of amount of free DNA or fungal organism in blood during IFI

Extraction a0 o
-may be limited by some of the same problems as culture

-problem not in PCR technique, but in sampling
-others.

Free fungal DNA or fungal Bottom-line...may b e promise, but nee
organisms with their DNA -Makes the literature difficult to
in the bloodstream of a interpret and compare
patient with an IFI

Culture—The All Too Common Scenario... Molecular ID of Medlcally In]portant WHLIGE

Blood, fluid or tissue comes to the lab for fungal culture

Detection of product:
Processed (NEVER grind!) and plated onto media to support fungal growth l t ) imple gel (species-specific primers)

quencing
-RFLP
-Luminex
And incubated... / -padlock probes
4 -melting point analysi

Then incubated...

And incubated... Extract DNA

‘Hey, I see an itty bitty fi I’ ————————— Molecular identification J
PCR amplification

-pan-fungal or species-specific primers Eungal identification

Targets: )
-ITS ‘
-D1/D2 ~ribosomal DNA regions
-V9 domain I

Summary/Overview

» Invasive fungal infections are bad

iagnostic methodologies are available
-galactomannan assay for Aspergillus
-B-1,3 glucan ¢ y to detect most fi
-inherent problems limit their eff

» Molecular methods for direct detection of fungi from clinical samples have
not proven to be as useful as one would expect

» New tech s are certainly needed for IFI diagnosis




