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Pulmonary Aspergillosis

* |[mmune status
* Underlying lung Disease

* |nvasive pulmonary aspergillosis (IPA) ==p
chronic necrotizing aspergillosis(CNA) )
aspergilloma mm) allergic bronchopulmonary
aspergillosis (ABPA).



Clinical spectrum

Inhalation of aspergillus spores °

Colonization -

Normal host  Cavitary lung dis.  Chronic lung dis. Or Mild ICH ICH Asthma

l l i Lo

No sequel Aspergilloma  Chronic necritizing aspergillosis IPA ABPA



Major risk factors for IPA
Prolonged neutropenia (<500 cell for >10 D) or neutrophil
dysfunction
Transplantation (highest risk: lung and HSCT)
Prolonged(>3W) and high-dose Corticosteroid Therapy
Haematological Malignancy (higher risk: leukemia)

Cytotoxic Therapy

Advanced AIDS



Diagnosis of IPA

Gold standard: Histopathology

Septate, acute branching hyphae invading the lung
tissue + culture Positive from the same site

* Histopathologic findings

- Allogenic HSCT and GVHD: intense inflammation +
neutrophilic infiltration, minimal coagulation necrosis
+ low fungal burden

- Neutropenic patients: scant inflammation +
extensive coagulation necrosis + hyphal angio-
invasion+ high fungal burden



Diagnosis of IPA: sputum

Significance of isolating Aspergillus spp in sputum samples depends on the
Immune Status of the host.

In  immunocompetent patients: a/most always colonization, no clinical
consequences (66 Hosptlzd: 92% colonization, 4.5% |PA)

: antifungal Thrpy not indicated, but appropriate DX studies should be
considered to exclude IPA.

In immunocompromized patients: is highly predictive of invasive Dis.

: leukemic patients and HSCT : +ve predictive value 80-90%.

Negative sputum studies have been noted in 70% of patients with confirmed IPA.



Diagnosis of IPA: BAL

Bronchoscopy with BAL generally helpful in the DX of IPA.
Senstvty/Spcfcty of POS result of BAL : 50% and 97%.

BAL fluid:
Fungal stain and culture + detecting Aspergillus antigens

Transbronchial biopsies not recommended: do not add much
to the DX of IPA & has increased risk of bleeding.



Diagnosis of IPA: Galactomannan

Double-sandwich ELISA: detection of GAL with a threshold of
0.5ng/ml. in serum.

Serial determination may be useful in assessing the evolution
of infection during tratment.

The assay had a senstvty of 71% & spcfcty of 89% in proven
cases of |PA.

Galactomannan assay is more useful in:

haematological malignancy / allogenic HSCT than in solid-organ
TRNSPLNT or non-neutropenic patients.



Diagnostic work-up for IPA

Sputum
BAL fluid, or lung tissue
* Culture & Histopathology because:

1- Zygomycetes, Scedosporium, Pseudallecheria, and Fusarium have
similar histological appearance to Aspergillus.

2- different species of Aspergillus may lead to IPA.

3- A. terreus and A. nidulans are resistant to amphotricin B.

A. terreus is significantly more likely to be nosocomial in origin.
Voriconazole and posaconazole have better efficacy against A. terreus.



Diagnosis of IPA:PCR

* Detection of Aspergillus DNA in serum & BAL
fluid: senstvty: 67-100% & spcfcty: 55-95%.

Also reported: 100% & 65-92%.

BUT this test often associated with false-pos results, it does not
discriminate between COLONIZATION and INFECTION.



Diagnostic criteria for |IPA

Proven IPA:

positive HISTPTLGY or CYTPTLGY from needle aspiration, or
biopsy + evidence of tissue damage

OR

positive culture for Aspergillus from a sample obtained by sterile
procedure and clinically or radiologically abnormal site
consistent with infection.



Diagnostic criteria for IPA

Probable IPA:

Host risk factor AND Microbiological criteria (positive Aspergillus
microscopy or culture from the sputum, or BAL, or positive GM assay)
AND clinical criteria consistent with the infection (1 major or 2 minor).

Major clinical criteria: new characteristic infiltrates on CT imaging(halo sign, air-
cresent sign, or cavity within area of consolidation).

Minor clinical criteria: symptoms of LRTI (cough, chest pain, haemoptysis, or
dyspnea), physical findings of pleural rub, any new infiltrate not fulfilling major
criteria, pleural effusion).



Diagnostic criteria for IPA

 Possible IPA:

e Host risk factor AND Microbiological criteria (positive
Aspergillus microscopy or culture from the sputum, or BAL, or
positive GM) OR clinical criteria consistent with the infection

(1 major or 2 minor).



Diagnosis of IPA: Radiology

* High Resolution CT: much more useful

e Typical findings: multiple nodules and halo
sign (mainly seen in neutropenic patients).

* Neither signs is sensitive or pathognomic for
IPA.



D ol (golae 4 Jag e LIS sy U odl aallas Sy gl 1Al e

Glallas 3 oy Gl 0 Cawld 22l e 591y ealed Gm)sha syl Gkl

Sise Gl olan 33 dajd VE ) ol (5 jlae LSS Cufle s AR Gy )
Cind g 4 K ala guac 2isy 4S i jlen 3 2y OA U HIV Cugie 4
W (e 4 Bae O Jlan )3 2 3 VY B 5 2 a9 Laadi g fi S ) S b (a0
) 025y paie ) 4 8 Gl AT i 2 gn A4S ol 8 L (g s w5y sl siles
O Rl e (gla ad el SSE 5y Sl Sl 5 Sl Sdues 5 i)

) 82 g1 Ade LIS Caila



o s ohhles oo BAL abe o ousha il sla G Heaa e
owdshasnl SSLas g, 06 (el nhl b Sy e ol 51 S
) pasdds e LS b 5 Jls jolic Olie 4 S| aiiiia caales
RV .GNVIR

«< BAL la ‘LSJABJJ&-B-Z—I—MAL}:%LO\}TJJ sola solic jeaa S
Saiys s ol I Ohlay 4 bgiye o Wil Ao cldS oo gl
Wl aiia SO (B G aglie 5 omi gy s slalALEI L ol 1aa
09 G el Gudsbasrel @l el saled 5 Sole ()l sia
A gl a8 S lay

JueSS pumnnis glaylnl CT (Vb p s b (bS5 (o Su s 0
oedsha el 6l sha (Bsme s Ghlas 5o Wl 5 alua (gl suiS
58 alad) Sug) g 58 aalE sy



a1 )58

Gl g s asl )b o 48
Sleiisty Ll il st S&
S A 28l 6 8L 5 ol8
gl s of 48 o )

”

© EBCL/UJSDA







2 52)) )2

S as ) H8 ¢ AV guas ) )8 15 sla S e
) (st )5 a9 )68 ca il ga a9 ) 158 ca g ) gau
sl i s nas )l )8 5 Ol asyl )8



Infection with Fusarium spp.

Clinically very similar to invasive aspergillosis

Specific features:
Cutaneous lesions (70%)
Blood culture often positive (50-70%)
Often water borne

Sinus infection may lead to disseminated
disease



a5l )58 sletisae

The clinical symptoms of pulmonary fusariosis
are nonspecific and may include fever and
sinopulmonary symptoms.

Fusarium has a worse outcome and fewer
therapeutic options than the more common
Aspergillus species infection.

Histopathology: Aspergillus = Fusarium

Angioinvasion of acute branching septate
hyphae.



* chest CT is more sensitive in detecting pulmonary mold
infection in immunocompromised patients than chest
radiography.

* Normal-appearing lungs were seen in 25% of patients
by chest radiography, but none of the patients had
normal chest CT scans. In addition, findings highly
indicative of pulmonary fungal infection, such as a
pulmonary nodule or mass, were seen on CT scans in
82% of patients but on chest radiographs in only 45%
of patients. Of interest,

* None of the patients had the halo sign,
characteristically seen in other angioinvasive mold
infections  with species such as Aspergillus,
Zygomycetes, and Candida.



Treatment

* Only high doses of liposomal AmB and the
newer triazoles (Voriconazole and
Posaconazole) are effective against Fusarium

SPP.



Zygomycosis = Mucormycosis

Absida
Apophysomyces
Cunninghamella

Mucor
Rhizomucor
Rhizopus
Sakseneae
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Among Zygomycetes, the majority associated with
human disease are of the order Mucorales,
Including Rhizopus species, Mucor, Rhizomucor,
Absidia, Apophysomyces, Saksenaea, Cunninghamella,
Cokeromyces, and Syncephalastrum species.
Rhizopus oryzae is the most common cause of
mucormycosis, responsible for approximately 70%
of all cases.

Rhizopus oryzae has several virulence factors involved
In pathogenesis including the ability
to acquire unbound iron from the host via siderophores
and the ablility to adhere to and invade blood vessels
through interaction with the glucose-regulated protein
(GRP78) receptor on endothelial cells.
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Rhizopus arrhizus
© A.J. Silverside
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Absidia corymbifera
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Recent studies have shown that polymerase chain
reaction based techniques on histologic
specimens may be useful in genus identification
when cultures are negative.
Histopathology may be rapidly processed but
culture results may not be available for several
days, and timely treatment intervention is necessary
to avoid fatality in this aggressive disease.
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In SiNUs

Trichosporon inkin septate hyphae



A |
FIGURE 3 - On microscope, hyaline hyphae with arthrospores and blastospores
were observed.







Geotrichosis

* Geotrichum infection wusually occurs in patients with
suppressed immune systems, such as those with AIDS or
those on immunosuppressant drugs.

* The infection is usually based in the lungs, where it causes a
cough, bloody sputum and mouth lesions similar to those
found in thrush.



Geotrichum candidum is an extremely common fungus with a world-wide
distribution and is the causative agent of geotrichosis.







Pulmonary involvement is the most frequently reported form of the disease, but
bronchial, oral, vaginal, cutaneous and alimentary infections have also been

reported.

® .On Sabouraud’s dextrose agar, colonies are fast growing, flat, white to
cream, dry and finely suede-like with no reverse pigment.

 Hyphae are hyaline, septate, branched and break up into chains of hyaline,
smooth, one-celled, subglobose to cylindrical arthroconidia.

e They are 6-12 x 3-6 um in size and are released by the separation of a
double septum.
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