Diagnostic Imaging In
Experimental Invasive

Pulmonary Aspergillosis




Introduction

 |nvasive pulmonary aspergillosis is an
Important cause of morbidity and
mortality In Immunocompromised
patients.

e CT scan technology has greatly enhanced
our capabillity for early diagnosis and for
monitoring of therapeutic response.

* We have applied CT scan technology to
the monitoring of therapeutic response In
experimental pulmonary aspergillosis.




Objectives

Review basic concepts in CT imaging (CTI)

lllustrate application of CTI
— Pathophysiology
— Monitoring of therapeutic response to AFT
— Single agent
— Combination therapy
— Pathogenesis: A. fumigatus vs A. terreus

\YIDAYA
Application to human IPA
Future directions




Relationship to Pulmonary
Pathophysiology




Ultrafast High Resolution CT Scan

QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.




Ultrafast High Resolution CT Scan:
Principles

QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.




Two-dimensional image

Normal lung tissue

Nodular pulmonary
infiltrate

~ 4‘ . .
. . Bronchopneumonia with
A“ irregular boundaries caused
by invasive pulmonary
Contour of the aspergillosis involving
heart ‘ ' the right middle lobe and
- right lower lobe




Rabbit Models of Invasive Pulmonary Aspergillosis

Central silastic venous catheter
permits atraumatic venous access

Ara-C induction of profound and
persistent neutropenia

Further immunomodulation with
CsA and methylprednisolone,
where applicable

Intensive supportive care with
broad spectrum antibacterial
antibiotics, twice daily monitoring,
and 24/7 on-call schedule




Real time Therapeutic Monitoring of Invasive
Pulmonary Aspergillosis in Persistently
Neutropenic Rabbits

Antigen, metabolite, and PCR

e.g. galactomannan antigenemia

Serial CT and MRI scans




Correlation with Pulmonary Infarct
Scores



Dose Response Relationships to
Amphotericin B Formulations
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CT Pulmonary Infarct Score
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Persistence of viable A. terreus in lung tissue
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QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.



QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.



Multi-dimensional Volumetric
Imaging of Pulmonary Infiltrates



Transverse plane depicting pulmonary
infiltrates in both lower lobes

Saggital plane depicts a column of infiltrate

due to invasive pulmonary aspergillosis

Coronal image depicting irregularly
contoured pulmonary infiltrates







r=0.83; p 0.001



r=0.85; p 0.001 r=0.76; p 0.01

r=0.65; p 0.05 r=0.78; p 0.01
















