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Aspergillus the Multi-artist

Chronic Necrotising Pulmonary Aspergillosis

Infection
ontamination Allergic Bronchial Pulmonary Aspergillosis
Mycotoxin related disease ABPA
" Aspergillus Tracheobronchitis
Allergy
: Sinusitis
Aspergilloma
Acute Invasive Aspergillosis
Invasive Pulmonary Aspergillosis IPA

IPA Primary Cutaneous Aspergillosis

Chronic Cavitating Pulmonary Aspergillosis

CCPA Chronic Fibrotic Pulmonary Aspergillosis
CFPA
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Knowledge of risk groups

v'Prevent infection
— Prophylaxis: identify patients who may benefit

v Improve outcome

— Earlier diagnosis
—Microscopy & culture
—CT scans
—Galactomannan/p-Glucan/PCR Overall 58%

— Earlier treatment
—Pre-emptive therapy
—Therapy

M. Cavling Arendrup



SSSSSSS

Agendq e

B Long Term Epidemiology
B Recent Hospital and ICU surveys

B New Trends in recognised Risk Groups

— Haematological population
— SOT

B Host Genetics as Risk factors
B Heavy Exposure as only Risk factor
B Conclusion
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Epidemiology
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Incidence rates 80'ties ==

32 TA in 2315 autopsies (1.4%) in UK 1980-89

m16 Haematological 11.4%
BMT 25%

i3 SOT new [ " 20%
Liver 16.9%
Kidney 2.40/0 Y,

3 Other cases

Major surgery, pulmonary disease, steroids for RA

Roon J Clin Pathol 1991 M. Cavling Arendrup



Incidence in the 90'ties
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>50% IA

Autologous BMT | |
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Trend during 80 and 90'ties

B Haematological malignancies

SOT, AIDS, SCID, CGD

\

~ "OIld" risk groups

Emerging risk groups
> during the 90'ties

mHIV ;
B Steroids

B Solid organ cancer y
B Malnutrition ;
B Pulmonary disease

> "New" risk groups

M Diabetes )
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M Publications recent 3 years >
— Renne, France 88 cases 1998-2004 Hospital
— Grenoble, France 74 cases 2000-2002 Hospital
— Leuven, Belgium 107 cases 2000-2003 MICU
— Gent, Belgium 83 cases  1997-2003 ICU
— D centres, Spain 20 cases  1998-1999 ICU

W 372 cases (~300 from 2000-2004)

Cornillet CID 2006; Fourneret-Vivier J Hosp Inf 2006; Meersseman Am J Respir Crit Care Med 2004,
Vandewoude Crit Care 2006 Garnacho-Montero Crit Care 2005 Arendrup



Invasive Aspergillosis (France)ll

Department at the time of diagnosis
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Thoracic surgery

Hematology pediatric
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Invasive Aspergillosis (France)ll

Department at the time of diagnosis

74 Cases
Other _ :
Intensive Care Unit 2000-2002
Internal medicine 14.9 %
Grenoble
University
Hospital

Pneumology
17.6 %

Infectious disease Hematology adult

Hematology /

pediatric 4
Hematology 45.9%

Fourneret-Vivier. J Hosp Infect 2006.
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Invasive Aspergillosis (France)ll

Underlying Disease

Solid tumor AIDS
39,

Systemic diseases )
7% \
Solid-organ
transplantation \
11% )
|
/

Pulmonary diseases
19%

Hematological
malignancies
57 %

Cornillet A. CID Sept 2006
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Invasive Aspergillosis (France)ll

Underlying disease

74 Cases
. . 2000-2002
Other immunosuppressive
treatment for systemic disease HIV Grenoble
University
Steroids only Hospital

Solid tumor

Hematological

Fourneret-Vivier. J Hosp Infect 2006. .
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Medical ICU (Belgium) 1|

M 3-year retrospective study
— 1850 admissions (£ 28%)

Other
Cirrhosis

A

m105 Proven/probable (5.7%)

— 37 haematological dis
—1 seminoma
— 67 no malignant dis (64%)

ological

Systemic

SOT

COPD

Meersseman Am J Respir Crit Care Med 2004 M. Cavling Arendrup



B No malighant underlying disease (89)
— 30 Proven, 37 Probable, 2 Possible, 20 Colonisation

Proven/probable IA COI?"'-

- sation

COPD Syst. Cirrhosis SOT Others | All

(33) dis(14) (3) (9) 8) | (20)

SAPS 49 50 64 47 66 | 54
Predict. & 43%  44% 71%  40%  73% | 51%

Observ. & 85%  93% 100%  100%  100% 50%

Meersseman Am J Respir Crit Care Med 2004 M. Cavling Arendrup



Aspergillus pos
sample

Symptoms compatible
with IA

Colonisation

Risk factors  OR
Pos. culture and microscopy

Probable TA

V/andewaniide Crit Care 2006 M. Cavling Arendrup



Recent Epidemiological studies i

Grenoble Rennes Gent Spain Leuven

74 cases 88 cases 83 cases 20 cases 107 cases
ICU 15% 47 % 100% 100% 100%
Mortality 46 % 72% 77% 80% 93%
Proven 8% 14% 20% NI 52 %
Probable 49% 59% 80% NI 46%
Possible 43% 27 % 0% NI 2%
Haematol 60% 57 % 40% NI 36%
SOT 11% 11% 10% NI 8%
Allaeyes gep 26%  44% 58% 46%

temic

Cornillet CID 2006; Fourneret-Vivier J Hosp Inf 2006; Meersseman Am J Respir Crit Care Med 2004;
Vandewoude Crit Care 2006. Garnacho-Montero Crit Care 2005 M. Cavling Arendrup




Variable Neutropenic  Non-neutropenic

Recovery 16 (31%) 3(8%)
Fever 50 (96%) 25 (69%)
Cough 35 (67%) 10 (28%)
Chest pain 17 (33%) 4 (11%)
Halo/air crescent 82% 5%

+ Bacterial infect. 8 (15%) 20 (56%)

Cornillet A CID <ent 2006 \/andewoiide Crit Care 2006 GGreene Clin Micro Inf 20032 M. Cavling Arendrup



Outcome IA in COPD

SSSSSSS
SSSSS
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Author Publ. year  No.Pts  No. deaths
Cornillet 2006 17 15
Ader 2005 13 13
Meersseman 2004 33 28
Kisteman 2002 2 2
Rello 1998 24 24
Pittet 1996 2 2
Total 91 84 (92%)

M. Cavling Arendrup



COPD and Aspergillus

B Tmpaired architecture of the lung tissue

B Steroids act Aspergi/lus enhancing in two ways
1. ¥ Mcps and neu'rrophnlfunchon

-- — —'-: __;-__ t_p:'-;

http://www.pasteur.fr/recherche/unites/aspergillus/research2.htm

2. N Growth rate Aspergillus fumigatus and flavus
— 44% growth increase 10-® M Hydrocortisone

Ng. Microbiol. 1994
M. Cavling Arendrup
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"New risk gr'oups” I,

Recent Hospital and ICU surveys

Risk of IA
BICU stay and Aspergillus + 47 7o-83%

Risk group profile 7 of asp cases
=N COPD 317%-44%

B Steroids as only RF 167

m\ HIV/AIDS <2%

Cornillet CID 2006; Fourneret-Vivier J Hosp Inf 2006; Meersseman Am J Respir Crit Care Med 2004,
Vandewoude Crit Care 2006. Garnacho-Montero Crit Care 2005. M. Cavling Arendrup



Hematologic subpopulations

Incidence
Cornet Marr Pagano
18 hosp  Seattle 18 wards
FR USA IT
AML 8.0% 7.0%
ALL 6.3% 3.8%
Allo-HSCT 12.8% 11.1%
- Mismatched unrelated 10.5%
- Matched related 7.3%
Auto-HSCT 1.1%
- Bone marrow stem cell  6.0%
- Peripheral stem cell 1.6%

Cornet J Hosp Infect 2002 Marr Blood 2002: Pagano Haematoloaica 2006 M. Cavling Arendrup



Timing of onset has changed!

DESIGN. 1682 Myeloablative HSCT. 187 Proven/probable ITA

Early <40 d Late 41-180d Very late >180 d

1987-93 -5!6 567 4%
1993-98 30% 53% 17"/_

IA probability if alive day 40
010 HSCT 1993-98

0.05- E U S

HSCT 1987-93

iﬂ'
DIDC‘ _ T T L. T L. L] T
40 B35 290 115 140 165 190 215 240 Z65 290 315 340 3ES

Days after Tronsplaniafion

Marr Blood 2002 M. Cavling Arendrup



Early Late Very Late
<40 d 41-180d >180 d
CMV disease CMV disease CMV disease
Respiratory virus e
Old age Old age
GvHD 2-4 GvHD
Cord blood T-cell depleted MisMatched/
CD34 selected Unrelated PBSC &
Aplastic anemia Multiple Myeloma
Myelodysplastic Prednisone >2
Syndrome mg/kg/d

Neu-/lymphopenia.es Neutropenia

Marr Blood 2002

M. Cavling Arendrup



SOT: Change in time of onset

Tnci- @ 0-30 31-90 . 3-6  6-12

dence | days days | months months >1 year
ooy 106 e 4 8%  12%
1995 ‘ E
1990- p il . ) g
2001 2.0 . 34% 21% 19% 14% 13%
1998- . e g o
2001 1.18 25% 25% 10% 15% 25%
1994- ) » o
2000 2.6 38% » 62%
2003- i i 7 ’ g
2005? NI 20% 30% 8% 15%

Sinah CID 2003: Gavalda CID 2005 Fortdn Liver transplantation 2002 Sinah Med Mvcol 2006 M. Cavling Arendrup



Risk Factors SOT

Early Invasive Aspergillosis >< Late Invasive Aspergillosis
<90 days >3months

Old age (>50 y) «

N Tacrolimus /

Renal failure/ Cyclosporin A or both
hemodialysis

Complicated post
transplantation
period

CMV infection ”0

LTX: Aspergillus
colonisation

. ~ Sirolimus + tacrolimus &
>1 episode bacterial

infection & Chronic graft rejection

Immunosuppression
related neoplasm

Liver: HCV inf. -

Gavalda CID 2005: Forttin Liver Transplantation 2002 Sinah Med Mvcol 2006 M. Cavling Arendrup



High risk medication: Infliximab

HR Ad J usted 264 allo-HCT, 16 IA, 53 GvHD, 11 infliximab
13.6 Infliximab e L .
(anti TNF-a) S
Z 050
-
e
8 0.25
Mo infliximab
0.00

0 100 200 300 400 500 600 700 800
Days after onset of GVHD

8.05 Non-myeloablative allogeneic HSCT (15% IMI)
3.46 Severe GVHD

Martv Blood 2003. M. Cavling Arendrup



B Infliximab use in GvHD (RR>13)
B NlLate onset ~ surviving patients are at riskl!
BCMYV also for late and very late onset

HSCT SOT

B Cord blood B HCV virus

® Non-Myeloablative B Aspergillus colonisation
B Respiratory virus ® >1 bacterial infections

B L ymphopenia B Old age

M. Cavling Arendrup



BTIPA incide

MBL SNP's
CNPA
(52/54) 7 snts

— Single Nucleo*” IL- 10 & TGF- p1 SNP's~819/-592

Genetics:

CPPA
HGP'OTYB/ (-1082 / 869) \‘{2 years
0

ACC/ACC TLR1 & 6 SNP's

ATA/AC IPA + 6.4
(TLR1 239/TLR1 743/TLR6 745)
ATA/ — 7

All IL-10 promoter SNP's +45%

—_ IPA
y/ (-1082/-819/-592) \

Seo KW, Bone Marrow Transplantation 2005; Kesh, Ann NY Acad Sci 2005,

Sambatakotr Int.J Immiuinoaenetics 2006 Crosdale .J Infect Dis 2001
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B 33-year old man
B Truck load bark chippings (BC) in December
B Fever a few days after working with the BC

B A week later he distributed the rest of the BC
— Wet, slightly steaming and with mouldy spots

B Airway irritation > Fever, cough
— Penicillin 7 days, followed by azithromycin

B Admitted to hospital Jan 6

Arendrup S J Infect Dis in press M. Cavling Arendrup
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Heavy Exposure as sole risk factor

B Dry cough, fever 39°C, dys noea
B CRP: 780nM |
MBAL: lymphocytes

B Culture/PCR/Ag neg
B Pos Asp Ab titre 18

B Tentative diagnosis |
— Atypical pneumonia and allergic alveolitis

B Treatment:
— Clarithromycin and prednisolone 50-75 mg/day

Arendrup S J Infect Dis in press M. Cavling Arendrup



B Re-admitted February 19
B Fever 40°, tachypnoea, cough
B CRP 3300 leukocyte count 10x10°

mBAL& biopsy: A. fumigatus
B Ambisome 150mg/day

B Died February 28th
B Autopsy: Disseminated A5P€P9lllosus -

B Serum Jan bth: Asp Galactomannan 51

Arendrup S J Infect Dis in press M. Cavling Arendrup



In conclusion

1. Recent Hospital and ICU surveys
— M ICU patients
— N Steroids & COPD
— /M Malnutrition, Diabetes and systemic/respiratory diseases

2. New frends in recognised Risk Groups
— Haematologic: later onset, high risk treatments

— SOT: later onset, age, bacterial infections, viral infections, high
risk treatments, colonisation

3. Host dependent Risk factors
— Genetic influence Asp susceptibility

4. Heavy exposure as only risk factor

M. Cavling Arendrup
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