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APl - Patogenia

> 200 conidias / dia Basement

membrane

Sporulation Inhalation of airborne conidia Conidial germination in
absence of sufficient

Dagenais TRT et al. Clin Microbiol Rev 2009 pulmonary defenses




API| - Patogenia

\. fumigatus conidia
(2-3 mm diameter)

Askew DS. Cur Opin Microbiol 2008



API| - Patogenia
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API| - Patogenia

Mucociliary clearance

Serine protease,
other proteases

Gliotoxin, helvolic acid, fumagillin <

Verruculogen

I

Airway epithelia Damaged basement membrane Alveolar epithelia
Dagenais TRT et al. Clin Microbiol Rev 2009



Bronquio normal Bronquitis cronica




A. fumigatus - Fact. virulencia

Role in vivo

Molecule

Adhesins

Pigments

Toxic molecules

Enzymes

Adhesion

Alt. fagocitosis
Inmunosupresion

Dano epitelial

Complement receptor (54-58 kDa)
Laminin receptor (72 kDa)
Hydrophobins (14 and 16 kDa)
Dihydroxynaphthalene-melanin
RNase (18 kDa)

Hemolysin (30 kDa)

Secondary metabolites, e.g., gliotoxin

Serine protease (33 kDa)

Aspartic protease (38 kDa)
Metalloprotease (40 kDa)
Dipeptidylpeptidases (88 and 94 kDa)

Catalases (350 kDa and unknown)
Superoxide dismutases (27 and 67 kDa)

Phospholipase(s) Latge JP. CMR 1999
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A. fumigatus - Adherence to host cells

Host Aspergillus
Basal lamina . Mannose
macromolecules
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Alveolo pulmonar

Germlings

Conidia

TLR-2

~ Hyphae

Innate immunity

Mannose-binding
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Activation of nuclear factor kB

\ Up-regulation of specific cytokines

-y and chemokines
- Maturation of dendritic cells that

prime T-cell responses
LN
NADPH Reactive oxidant
Macrofago alveolar”

=

Thl

Th2

Thl7

Tregs
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——1 Adaptive immunity

1 Fungal
burden

T Allergy

T Expression
of mediators
of neutrophil
recruitment

4 Cellular
immunity
and allergy

Segal BH. N Engl J Med 2009;360:1870-84.




Aspergillus - Fagocitosis

A. fumigatus conidium

Actin ring

Nucleus

« Early phagosome

Late phagosome
VA’\ '4 Crescent shape killed conidium

Cathepsin D

V-ATPase

Phagolysosome

Ibrahim-Granet O et al. Infect Immun 2003



API| - Patogenia

A. fumigatus conidia
(2-3 mmin diameter)
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Askew DS. Cur Opin Microbiol 2008



A B type Il cell
= alveolus -

fibroblast

'- | cell &
surfactant ypelce

layer

A. Resting conidia arrive in the alveolus. B. Germination of the Spores and initial interactions
C with alveolar macrophages and alveolar epithelial cells.

& neutropnhil

& NET

@ macrophage

39 activated platelet

McCormick A et al. Cel Microbiol (2010)




API| - Patogenia

A. fumigatus conidia
(2-3 mmin diameter)

'

Askew DS. Cur Opin Microbiol 2008



APl - Patogenia

Histopathologic Pattern in Neutropenic and Nonneutropenic Patients and HSCT Recipients With Invasive Pulmonary
Aspergillosis®

Hemorrhagic Intra-alveolar Coagulative Inflammatory
Group Angioinvasion Infarction Hemorrhage Necrosis Granulomas Necrosis
Nonneutropenic (n = 20) 4 (20) 3(15) 8 (40) 2 (10) 10 (50)
4 (40) 3 (30) 0(0) 1(10)f
5 (60) 7(70) 0 (0) 2 (20)

HSCT, hematopoietic stem cell transplant.
* Data are given as number (percentage).
" P < .05 (Fisher exact test) was considered statistically significant in comparison with the nonneutropenic group.

Stergiopoulou T et al Am J Clin Pathol 2007;127:349-355.



APl en neutropenico - Patogenia

2,

Angioinvasion Hemorragia alveolar




APl - Patogenia

Histopathologic Pattern in Neutropenic and Nonneutropenic Patients and HSCT Recipients With Invasive Pulmonary
Aspergillosis®

Hemorrhagic Intra-alveolar Coagulative Inflammatory
Group Angioinvasion Infarction Hemorrhage Necrosis Granulomas Necrosis
4 (20) 3(15) 10 (50) 8 (40) 2 (10) 10 (50)
Neut 6 (60)° 4 (40) 9 (90)! 3 (30) 0(0) 1(10)f
HSCT (n = 10) 8 (80 5 (50) 10 (100)* 7(70) 0(0) 2(20)

HSCT, hematopoietic stem cell transplant.
* Data are given as number (percentage).
" P <05 (Fisher exact test) was considered statistically significant in comparison with the nonneutropenic group.

Stergiopoulou T et al Am J Clin Pathol 2007;127:349-355.




AP| - Patogen/a
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Neutropenic patient: Nonneutropenlc patient:

Septate hyphae of Aspergilluswith a paucity Inflammatory necrosis
of surrounding cellular inflammatory infiltrate

Stergiopoulou T et al Am J Clin Pathol 2007;127:349-355.




Aspergillus en pulmon — Formas clinicas

Immune
Response
&
Pulmonary
disease

Diseases caused by Aspergillus



Aspergilosis — Pacientes no trasplantados

Aspergillosis
Colonized Possible Probable Definitive
(n=4) (n=15) (n=5) N=45
‘ Age (mean + SD) 71191119 64.5 4 7.6 64.3 + 9.6 68.2 + 10.3 69.1 £9.2°
Males (%) 7.1 100 733 80.0 192
‘ Charlson (median (1)) 50 (5.0 - 6.0) 40 (3.0 - 5.7) 40 (2.0 - 5.0) 40 (2.0 - 5.0) 40(22- 50
COPD (% patients) 756 100 80.0 60.0 192
Previous stay in ICU (%) 222 250 53.8 200 4.1
Previous mechanical ventilation (%) 20.0 25,0 400 20.0 333
Previous antibiotic treatment (%) 933 100 933 100 9.8
Previous antifungal treatment (%) 200 250 53.0 200 417
Treatment with corticosteroids® (%) 62.2 750 81.0 60.0 RO

2 p=0.018 vs. colonized

b p=0.034 vs. colonized

Lucena P et al. Rev Esp Quimioter 2010

¢ daily dose >30 mg prednisone (equivalent)
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Aislamiento Aspergillus — EPOC

Ano N° casos / 1000 hospitalizaciones

2012

2007

2000

Xu H, et al. Clin Microbiol Infect 2012; 18:403-8.
Guinea J et al. Clin Microbiol Infect. 2010;16:870-7



Patients

Aislamiento de Aspergillus - EPOC
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Enfermedad pulmonar — Aspergilosis

Exposicion pulmonar a Aspergillus

) Estado
inmunologico

Situacion pulmonar

Asma Cavidades previas
Fibrosis quistica EPOC + corticoides

ABPA

o Aspergilosis
Aspergilosis Pulmonar
invasora Cronica
APCC: aspergilosis pulmonar cavitaria crénica - As perg iloma A
APCN: aspergilosis pulmonar crénica necrosante APCC
APISA: aspergilosis pulmonar invasiva subaguda
APCN o APISA

Denning DW. Clin Microbiol Infect 2001; 7 (Suppl 2):25-31




Aspergilosis invasora - Enfermedad de base

Enfermedad de base N° pacientes (%)

Trasplante mo

Trasplante de organo solido 52 (9)
SIDA 48 (8)
Tumor organo solido 25 (4)
Enfer granulomatosa cronica 9 ﬁ
Miscelanea 33 (5)
Ninguna 9(2)
TOTAL 595 (100)

Patterson TF et al. Medicine (Baltimore) 2000; 79:250-60
O



Enfermedad de base — Aspergillus spp

Enfermedad de base N°pacientes N°aislados Aspergilosis

INvasora

Tumor organo solido 29 39 3(10,3%)
o L )

Leucemia 10 18 6 (60%)
Linfoma 6 8 1(16,7%)
Trasplante 17 29 2 (11,8%)
VIH 27 50 4 (15%)
Otros factores riesgo 71 91 5 (7%)
TOTAL 260 404 31

Munoz P et al. Clin Microbiol Infect 2006; 12 (Suppl 7):24-39



Asperaqilosis pulmonar invasora — Enf. base

Solid tumor A”ODS Unknown
30, 1% T

Systemic diseases
7%

Solid-organ
transplantation

1%

Hematological
malignancies

57%
Cornillet A et al. Clin Infect Dis 2006; 43:577-84




APl en EPOC - Mortalidad

No. (%) of patients, by outcome

Recovery  Unknown
L = 18) (n = 6)

Primary disease/underlying condition
and case classification

Primary disease/underlying condition
Hematological malignancy

All (n = 49) Z9859) 16 488) 4 (8)

Acute leukemia (n = 19) 8 (42) 11 (58) 0 (0)

Other hemopathy (n = 30) 21 (70) 5 (17) 4 (13)
Solid-organ transplantation (n = 10) 9 (90) 1 (10) 0 (0)
Vasculitis disease (n = b) 5 (100) 0 (O) 0 (0)
Solid tumor (n = 3) 2 (67) 0 (0) IN(33)
AIDS (n = 1) 1 (100) 0 (O) 0 (O)
Unknown (n = 2) 1 (50) 1 (50) 0 (0)

Cornillet A et al. Clin Infect Dis 2006;43:577.84




APl en EPOC - Mortalidad

I\ No Al P
n (% n (%)
128(69)
3 (1 6)

Mortalidad NO po Al 1(1,9)  44(23,6) <0,001

Guinea J et al. Clin Microbiol Infect. 2010;16:870-7
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Aspergilosis pulmonar invasiva - EPOC

Manifestaciones clinicas Bulpa Samarakoon
1 Disnea 85% 32%
1 Tos 26%
1 Hemoptisis 9% 15%
1 Expectoracion 12%
1 Dolor toracico % 8%
1 Pérdida de peso 8%

Bulpa P et al. Eur Respir J 2007; 30:782-800
Samarakoon P et al. Chorn Respir Dis 2008; 5:19-27
O
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Aspergilosis pulmonar invasiva - EPOC

Manifest radiologicas Bulpa Samarakoon
1 Alteraciones 64% 78%
1 Infiltrados 25% 63%

1 Nodulo solitario 5% 6%
1 Derrame pleural - 5%

Bulpa P et al. Eur Respir J 2007; 30:782-800
Samarakoon P et al. Chorn Respir Dis 2008; 5:19-27



Exacerbacion EPOC - Indicacion esputo

1 Hospitalizacion con riesgo de microorganismos

poco frecuentes o resistentes:

1 Antibioticos en 4 meses previos
1 Corticoides largo tiempo
1 > 4 exacerbaciones en ano previo

1 FEV, < 30%
1 Ingreso en UCI

1 Mala respuesta en las primeras 72 h

Miravitlles M et al. Arch Bronconeumol. 2008; 44:100-8
O



Aislamiento A. fumigatus - Probabilidad API

N° aislados Probabilidad de API P
1 5,8% < 0,001
2 18,4%
>3 38,2%

Bouza E et al. J Clin Microbiol 2005



Diagnostico APl — Galactomanano en suero

Tipo paciente S E
Neutropénico 85 95
EPOC 41 93

Pfeiffer CD, et al. Clin Infect Dis 2006; 42:1417-27.
He H et al. Crit Care 2011;15:R5.



Galactomanano en BAL - Paciente EPOC

BALF GM ( 95%(Cl) BALF GM ( 95%Cl) Serum GM ( 95%(Cl)
(cut-off 0.8) (cut-off 0.5) (cut-off 0.5)

778 (618 t0 938)
100 (100 to 100)
100 (100 to 100)
895 (77.7 t0 101.3)
92.3 (821 to 1025)

For probable IPA and control patients (n = 26).

He H et al. Crit Care 2012



IFI paciente hematologico - Definicion

Host Clinical Micology Infection
factors features

Possible
| + + ?
+ - + ?
+ — — ?
"Tissue De Pauw B et al. Clin Infect Dis 2008; 46:1813-21

2Halo sign
O



Aspergilosis invasora — Definicion en EPOC

Proven IPA Histopathological or cytopathological examination, from needle aspiration or biopsy specimen obtained from any pulmonary lesion
present for <3 months, showing hyphae consistent with Aspergillus and evidence of associated tissue damage, if accompanied
by any one of the following:
1) Positive culture of Aspergillus spp. from any LRT sample.
2) Positive serum antibody/antigen test for A. fumigatus (including precipiting).
3) Confirmation that the hyphae observed are those of Aspergillus by a direct molecular, immunological method and/or culture.
"Probable IPA ~~ As for proven IPA but without confirmation that Aspergillus is responsible (points 1, 2 and 3 are not present of tested).
OR
COPD patient, usually treated with steroids and severe according to GOLD (stage Ill or IV), with recent exacerbation of dyspnoea®,
suggestive chest imaging" (radiograph or CT scan; <3 months*) and one of the following:
1) Positive culture® and/or microscopy for Aspergillus from LRT. 2) Positive serum antibody test for A fumigatus (including precipiting).
3) Two consecutive positive serum galactomannan tests.

Possible IPA COPD patient, usually treated by steroids and severe according to GOLD (stage Il or IV), with recent exacerbation of dyspnoea®,
suggestive chest imaging” (radiograph or CT scan; <3 months®), but without positive Aspergillus culture or microscopy from LRT
or serology.
“Colonisation | COPD patient with positive Aspergillus cuture from LRT without exacerbation of dyspnoea, bronchospasm or new pulmonary infitrate.

Bulpa P et al. Eur Respir J 2007; 30:782-800




API probable* en EPOC - Factores predictores
Estudio multivariante 95% CI

Wald

T
0
gy

Inferior Superior

ICU admission 4.
Chronic heart failure 3

ANGbictc treatment: 5924 0015 2570 1202 5.497
Constant 66.327 0.000 0.034

ICU), intensive-care unit.

a . . .

In the 3 months prior to admission.

°From admission to the first clinical isolation of Aspergillus from LRT samples.




EPOC - API vs. colonizacion
Estudio multivariante
APl (n48) Colonizacion (n70) p

GOLD Il + IV 97,1% 0,025

Charlson index 2,6+2,2 0,027

Estancia en UCI 4,3% 0,001

Barberan J et al. J Infec 2012;65:447-52



EPOC - Factores asociados con aspergilosis
Estudio multivariante

P
Cavitacion Rx o TC < 0,001
Empeoran radiologico 0,001
Necesidad mas O, < 0,001
UCI 0,012
IC 0,044
Corticoides previos 0,021

Barberan J et al. J Infec 2012;65:447-52



Aspergillus en EPOC - Factores mortalidad

Estudio multivariante

API (n 48)

Global

GOLD i
Corticoides

Ab previos
Estancia en UCI

Colonizacion (n70) p

10% <0,001
0% <0,001
50% 0,038
30% 0,036
10% 0,046

Barberan J et al. J Infec 2012;65:447-52



APl - Escala diagnostica

Scoring level

Sensitivity Specificity PPV* NPV
0 100 0 12
1 90.3 50.65 19.9 .
2 67.7 74.7 26.6 94.5
3 54.8 92.1 48.6 93.8
+ 32.3 98.7 71.0 91.5
S 22.6 98.7 70.0 90.4
f 16.1 99.6 83.3 89.8
9 6.5 99.6 66.7 88.7
10 3.2 100 100 83.4

Muestra (invasiva), > 2 muestras, leucemia, neutropenia, corticoides

alA incidence 1.6 cases/10,000 admissions Bouza E et al. J Clin Microbiol 2005




Paciente EPOC - Aislamiento hongo filamentoso muestras respiratorias
Barberan J and Mensa J. Rev Iberoam Micol 2014 (In press)

Identificacion/aislamiento de un hongo filamentoso o de
Aspergillus spp en una muestra de secrecion respiratoria

}

Obtener una segunda muestra (aspirado traqueal o lavado broncoalveolar)
para tincion de calcofluor, cultivo y determinacion del AGA

'

. El paciente tienen factores de riesgo, clinica o imagen radiolégica
de infeccion respiratoria?

o N\
SI \[0
Considerar la practica de una TC Esperar el resultado de las
de toérax, la determinacion de pruebas microbioldgicas
AGA en sangre y el comienzo de Vs ~

tratamiento antifingico empirico negativas

positivas _ _
fin del estudio

| |
O




o
Tratamiento antifungico empirico — Criterios de eleccion

Barberan J and Mensa J. Rev Iberoam Micol 2014 (In press)

Imagen radiologica (Rx simple o TC) o fact riesgo de IFI

I Y
Sl NO3
Voriconazol iv'? Probable colonizacion
Anfotericina B endobronquial.
liposomal iv'2 Considerar el tratamiento

con anfotericina B
liposomal inhalada

'No en caso de:

* Hongo diferente de Aspergillus

» Tratamiento con farmacos que prolongan QT*
 Hepatopatia (transaminasas valor normal x5)

2Sij la evolucion no es favorable considerar:
* La adicion de anfotericina B liposomal inhalada o

* Las asociaciones de antlfunglcos ** Citalopram, difenhidramina, fluxetina, foscarnet, granisetron,
3 metronidazol, nortriptilina, ondansetron, pentamidina, macrélidos
Almenos en dos muestaras



¢ Qué ha pasado con los colonizados?

josebarberan@telefonica.net




