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Burden of disease?

- Extensive data available in high-risk patient
populations:

- Hemato-oncological patients

« HSCT

- Persistant neutropenia

- Solid organ transplant patients, especially lung
Immunosuppressive therapy

Severe combined immunodeficiency

- HIV




Aspergillus spp.
Underestimated Pathogen in the ICU?

» Scarse data in ICU:

- Low index of suspicion

- Positive cultures often discarded as
colonization or contamination

- Absence of diagnostic reference standard



Invasive Pulmonary Aspergillosis
In Critically Ill patients

» Differentiate between

- Pts referred to the ICU with IPA

- e.g. pt. from Bone Marrow Transplant Unit with
pulmonary aspergillosis and respiratory failure

- Pts. with invasive aspergillosis diagnosed In
the ICU
« community acquired
* nosocomial
- |CU acquired



CLASSIFICATION OF ASPERGILLOSIS

Airways/nasal

exposure to /
airborne

Aspergillus \

Persistence
without disease -
colonisation of
the airways or
nose/sinuses

Invasive aspergillosis
» Acute (<1 month course)
» Subacute/chronic necrotising (1-3 months)

Chronic asperqillosis (>3 months)
» Chronic cavitary pulmonary

» Aspergilloma of lung

 Chronic fibrosing pulmonary

e Chronic invasive sinusitis

» Maxillary ( aspergilloma

Allerqgic




Disease Burden estimates (UK)

Patient group Number of Invasive Expected number
patients aspergillosis invasive
risk estimates aspergillosis
AlloBMTX 793 10% 79
Solid organ Tx 2953 1.9% 56
Leukaemia 16269 6% 976
Solid tumour 28955 2% 579
Advanced cancer 131678 1.5% 1975
ICU 210130 0.2% 420
Burns 378 1.9% 7
Renal dialysis 24536 0.02% 5
HIV/AIDS 661 4% 26

Source: HPA Advisory Committee for Fungal Infection and Superficial Parasites: Working
group report




g..
Where in the hospital does invasive
aspergillosis occur?

Pneumology
2%

Infectious dissase

Thoracic surgery

A\ Intensive care unit

Hematology adult
33%

Cornillet et al, Clin Infect Dis 2006:43:577



Reported incidence of IA In
ICU

Author Incidence (%)

Roosen 15
Valles 19
Meersseman 5.8
Dimopoulos 3.7
Garnacho-Montero 1.1

Kumar 0.7
Vandewoude 0.3

Dimopoulos G et al. Ann N Y Acad Sci. 2012;1272:31-9



Invasive aspergillosis in ICU

127 of 1850 (6.9%) consecutive medical ICU admissions
with |A or colonisation (micro/histol).

89/127 (70%) did not have haematological malignancy

67/89 proven/probable |IA, 33 of 67 (50%) COPD

Meersemann et al, Am J Resp Med Crit Care 2004;170:621.



IPA In ICU at AOUSM, Genova,
Italy

» Dec. 2006-May 2008
- 21CU
- 327 pts with 854 samples ( BA, BAL)

* 4 cases:
- 2 A. terreus, 1 A. fumigatus, 1 A.niger
e 2 colonization
- 1 probable, 1 possible
 Global incidence: 0.5 %

Bassetti M et al. J Hosp Infect 2010;74:186-7



ICU aspergillosis In Italy

35 cases
Median rate 6.31 per 1000 admissions (range 1.26—28.64)

Corticosteroid treatment, given for autoimmune pathologies
or chronic obstructive pulmonary disease, was the major
host factor.

Aspergillus infection occurred more frequently in medical
patients (56% vs. 23%, P = 0.008) and associated to
corticosteroid treatment (44% vs. 24%, P = 0.003).

The crude mortality rate at day 30 was 63.1%, higher in
medical than in surgical patients (68.7% vs. 56.0%).

Tortorano AM et al. Mycoses. 2011 Jun 12 doi: 10.1111/}.1439-0507.2011.02044..x.



Aspergillosis in ICU In US

ICU patients with a diagnosis of invasive aspergillosis who
started antifungal therapy during their ICU stay and received at
least 5 days of antifungal therapy
- Exclude traditional host patients

- Hematologic malignancy/ neutropenia

- AIDS/HIV

- Bone marrow transplants

« SOT

Exclude patients having traits not indicative of ‘invasive’
aspergillosis:

Baddley et al. BMC Infectious Diseases 2013, 13:29



Aspergillosis in ICU In US

« 412/6424 (6.4%) ICU aspergillosis
- Comorbidities (ICD-9)
- Acute Renal Failure 170 (41.3)
COPD 152 (36.9)
- Acute Steroids 315 (76.5)
Dialysis 72 (17.5)
Charlson Comorbidity index: Mean (SD); (range) 2.5 (2)

- Mortality within hospital, n (%) 188 (45.63%)

- Multivariate analysis: The timing of initial antifungal therapy had a
significant impact on hospital cost: a one day delay in starting anti-
aspergillus antifungal therapy was associate with approximately 4%
higher total costs per day (p < 0.0001).

Baddley et al. BMC Infectious Diseases 2013, 13:29



Risk factors for invasive aspergillosis

Major

- Neutropenia (+ monocytopenia)

» Corticosteroid treatment

Minor

- CD4penia

» Inherited immunodeficiency (ie CGD)
» Lung or sinus damage/disease

- Severe liver disease

» Exposure to high inocula




Risk factors

Demographic data and risk factors for fungal infection in critically ill patients admitted to the ICU for more than 7 days

Wariabla Isalation of Aspergriius spp. Candida spp. infaction Moncolonized, uninfactad patients

Patients (n) e 105 T2
Age (years; maan x S0) 58.7 = 16.8) 59.5 x16.3 DEd4 = 17.4

{ 1i 27 (75) TE (F2.4) 401 (BR.2)
APACHE Il score (mean + SO) 216 + 6.9 19.5 + 6.5 18,9+ 8.1

ICU stay (days; mean + S0 224 + 21.4) 32.8 (22.6) 1824 (14.1)

Rizk factors befora N2 admission (m» [Y])

i i
COPD

Solid neoplasm

Hematological neoplasm

Transplant racipisnt

Immunosu ppression

Chronic ranal failura
HIV infaction
Chronic liver dissasa
Sevara haart failure
Radiation tharapy
Chamotharapy

Risk factors during 12U stay
Artarial cathetar
Wanous cathatar
Urinary cathater
Machanical wvantilaticn
Total parentaral nutrition

Hsugmc-dig_hsis

Mautropenia

Starcids

Antibictic treatmant

5 (12.9)
16 (44.4)
2 (8.3)

1 (2.9)
2 (2.3)
10 [27.8)
2 (8.3)

1 (2.9)
2 (5.8)
2 (5.6)
a
2 (5.8)

21 (26.1)
aa (100)
aa (100)
45 (O7.2)
20 (55.5)
11 (20.8)
5 (13.9)
25 (B0.4)
a8 (100)

12 (17.1)
16 (15.2)
21 {20
3 (2.9)
o
2 (7.6)
4 (2.9
o (1.9)
2 (2.0)
4 (2.9
4 (2.3
2 (2.9)

T4 (FO.4)
104 (99.0)
100 (95.2)
Q99 (94.2)
o0 (B5.7)
24 (32.3)
5 (4.7)
25 (29.8)
105 (100

113 {18.7)
179 (24.9)

&5 (0)
182 (2.5)
2 (0.4}
48 (8.7)
26 (2.5)
O 1.9
20 (4)
41 (5.7)
T (1)
12(1.9)

408 (B0.1)
T4 (DB
TOS (97.5)
G40 (22.9)
274 (380
56 (7.9)
20 {2.59)
1230 (19.9)
674 (93.5)

NS
NS
MZ
Qo1 G
=200
=200
0.001
<2000
<2000

APACHE, Acute Physiclogy and Chronic Health Evaluation; ©OPD, chronic obstructive pulmonary disease; ICLU, intensive care unit; NS, not

significant; SD, standard deviation.

Garnacho-Montero J et al. Crit care Med 2005; 9:R191-9




Underline diseases and IPA ©
INn non-neutropenic

Table 1 Characteristics of 52 cases of invasive pulmo-
nary aspergillosis (IPA) in non-neutropenic patients

No. of patients,
Characteristics n=>52

Gender
Male 34
Female 18

Age
=60 32
60 20

Case classification
Proven IPA 33
Probable IPA 19

Underlying disease'

Chronic respiratory disease
Organ failure?

Chronic cardiovascular disease
Pulmonary tuberculosis
Chronic liver disease®
Diabetes

Lung cancer

Leukaemia

Autoimmune disease
Solid-organ transplantation
Cerebral vascular accident
Others

No underlying disease

- P
0 =~ N

O WRKRMNWER®/BR <=

—

Dai Z et al. Respirology 2013; 18; 323-331



Risk factors for invasive aspergillosis
ICU

Table 2. Risk of invasive aspergillosis among patients admitted to the intensive care
unit {ICU; medical, mixed or surgical).

High-risk category
Meutropania (neutrophil count, <500 neutrophils/mm?)
Hematological malignancy
Allogenesic bone marrow transplantation
Intaermediate-risk category
Frolonged treatment with comticostaercids before admission to the 1L
Autologous bone marrcwy transplantation
Chronic obstnuctive pulmonary disease
Liwer cirrhosis with a duration of stay in the CU =7 days
Solid-organ cancer
HIN infection
Lung transplantation
Swstemic diseases requiring immunosuppressive therapy
Low-risk cateqory
Severs burns
Cither solid-organ transplant recipients (e.9., heart, Kidney, or liver transplant recipients)
Steroid treatment with a duration of =7 days
Prolonged stay in the [CL =21 days)
hAalnutrition
Fost—cardiac surgery status

Meersseman, Clin Infect Dis 2007:;45:205



Aspergillosis In non-
neutropenic in Switzerland

» Risk for IA or aspergilloma:
- Steroids: 66%
- COPD: 24%
- Cancer: 33%
- Diabetes: 13%

Garbino J et al. Clin Microbiol Infect 2011; 17: 1366-1371



Aspergillus, IPA and COPD
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Admissions of COPD patients

Episodes of IPA

COPD patients with A spergifius isolation

Trend in the number of episodeas

Trend in the number of patients with Aspergiius isclation

Guinea et al, Clin Microbiol Infect 2010;16:870



Aspergillus, IPA and COPD

Clues to the diaghosis of IA
* GOLD stage 3 or 4.
* Excess wheezing (consider tracheobronchitis)

* Worsening infiltrates in an ‘exacerbation’ (66 %)

* Bilateral infiltrates (55%)

» Culture of Aspergillus

» High corticosteroid exposure recently

* Do NOT expect fever (38%), chest pain or haemoptysis

Guinea et al, Clin Microbiol Infect 2010;16:870



D
A angd
OT1 40 0 natle 0 2Q S
%) developed IPA 3 dac alte a0 g
All patients (n = 40) IPA (n =9) No IPA (n = 31) p
Baseline factors
Age (years) 49 = 14 53 £10 48 = 14 0.26
Sex (men), n (%) 23/40 (58) 8/9 (89) 15/31 (48) 0.03*
APACHE II admission 23 £ 8 25 £ 8 23+ 9 0.55
SOFA admission 11 (5-13) 11 (9-11) 10 (4-13) 0.85
BMI >30 kg/mz, n (%) 10/40 (25) 2/9 (22) 8/31 ( 26) 0.83
Pregnancy, n (%) 3/40 (8) 9 (0) 3/31 (10) 0.33
Diabetes, n (%) 4/40 (10) 1/9 (11) 4/31 (13) 0.89
Chronic heart failure, n (%) 4/40 (10) 1/9 (11) 3/31 (10) 0.90
Chronic intermittent hemodialysis, n (%) 1740 (3) 9 (0) 1/31 (3) 0.59
Known risk factors
All, n (%) 9/40 (23) 5/9 (55) 4/31 (12) 0.007*
Hemato, n (%) 2/40 (5) 0/9 (0) 2/31 (6)
Solid organ Tx, n (%) 3/40 (8) 3/9 (33) 0/31 (0)
COPD. n (%) 2/40 (5) 1/9 (11) 1/31 (3)
Other, n (%) 2/40 (5) 1/9 (11) 1/31 (3)
Studied risk factors
CS 7 days before ICU, n (%)" 14/40 (35) 719 (78) 7/31 (23) 0.0027%*
Cumulative dose CS 7 days before ICU (mg) 0 (0-543) 800 (360-2635) 0 (0-0) 0.005%*
C C Cl d C C Al € C( . : U U :



IPA and HIN1

Of 40 critically ill patients with confirmed H1N1, 9 (23
%) developed IPA 3 days after ICU admission.

Table 2 Overview of all individual cases of invasive pulmonary aspergillosis (IPA)

Patient GM  GM Fungi ~ Bronchoscopic ~ Fungi  Infiltrates ~ EORTC Day of first Predisposing
BAL  blood BAL  lesion biopsy definition  indication of condition

[PA after ICU

admission

Probable® R CS before [PA
Probable® CS before IPA
Proven Kidney transplant
Probable® COPD

Proven Kidney transplant
Proven : Lung transplant
Probable® TTP

Proven CS before IPA
Proven CS before IPA

Wauters J et al. Intensive Care Med 2012; 38:1761-1768
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Radiological findins

- Medical Imaqing;:

« Concurrent pulmonary injury hampers
Interpretation

- residual infiltrates, atelectasis, ARDS, ...
- Necrotizing, cavitating lesions: not specific

- Typical lesions: Halo, Air-crescent ...
- low Incidence Iin non-neutropenic patients



CT-scan images in non-
neutropenic

Image findings?® Total number Transplant group Neutropenic group p-value
(n = 110)

68) 0.01

Consolidation-or-mass® 75 (
Single 44 (40)
Multiple 31 (28)

Macronodule (>1 cm in diameter)© 72 (65)
Single 33 (30)
Multiple 38 (35)

Consolidation, infarct-shaped 56 (51)

Single 32 (29)
Multiple 24 (22)
Halo sign 46 (42)
Ground glass opacity 31 (28)
Micronodules (<1 cm in diameter) 35 (32)
Small airway lesions other than 10 (9)
micronodules®
Bronchiectasis or wall thickening
Pleural effusion
Pattern of necrotizing pneumonia
Internal low attenuation sign®
Air-crescent sign
Cavity' 2

Types

Angio-invasive type
Angio-invasive form®
Combined form"

Non-angio-invasive type
Airway-invasive form'
Undetermined form’

Park SY et al. J Infect 2011; 63:447e456

14)
35)
30)

15 (
39 (
33 (
13 (
7 (
4 (

6)




Diagnostic contribution of positron emission
tomography with [18F]fluorodeoxyglucose
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Performance GM In serum and BAL
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Performance GM In serum and BAL
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Meersseman et al. Am J Respir Crit Care Med 2008, 177:27-34



ESCMID guidelines

Galactomannan

ICU Cll Better performance in
patients neutropenic pts
All Opimal cut-off is

between 0,5 and 1 (<
0,5 rules out 1A)

Lagrou K et al. ECCMID 2014



Adapted Diagnostic Criteria

Definite IPA
- positive histology (+culture) of lung tissue
- positive culture from normally sterile site

Probable IPA
Lower resp tract sample pos for Aspergillus
Compatible signs and symptoms ( fever after 3 days abx, pleuric
pain or rub, hemoptysis, dyspnoea)
Abnormal medical imaging of chest
Either

host risk factors: neutropenia, hemato-oncologic malignancy
treated with cytostatics, steroid treatment > 20 mg/day,
Immunodeficiency

BAL:
semiquantitative positive culture +/++
and
cytologic exam positive (branching hyhae)

Vandewoude K. Crit Care 2006;10(1):R31




New definition

OBJECTIVES: To validate a clinical algorithm which aims at discriminating
Aspergillus colonization in the respiratory tract from probable IPA.

ALGORITHM:
Presence of Aspergillus spp. in tracheal aspirates is IPA if :

1. compatible clinical signs PLUS
2. abnormal medical imaging PLUS

3. either host risk factors OR a BAL peositive for Aspergillus on microscopy and culture.

Host risk factors: neutropenia, hemato-oncological malignancy + cytotoxic agents,
corticosteroid use, cong. or acq. immunodeficiency

RESULTS:

Specificity of 70.6%, Sensitivity of 76.9%,
PPV 88.9% and NPV 75.0%.

ROC / AUC: 80.7% (95% ClI: 66.8-94.7%).

Blot S et al. Am J Respir Crit Care Med 2012; 186:56—64



Bassetti et al. Critical Care 2014, 18:458
http:/fccforum.com/content/18/1/458
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How to manage asperqillosis in non-neutropenic
iIntensive care unit patients

Matteo Bassetti', Flda Highi], Gennaro De Pascale’, Raffaele De Gaudio®, Antonino Giarratano® Tereesita Mazzer®,
Giulia Morace® Nicola Petrosillo”, Stefania Stefani® and Massimo Antonelli?




Aspergillosis In non-neutropenic
patients

Putative invasive pulmonary aspergillosis (all four criteria must be met)

1. Aspergillus-positive lower respiratory tract specimen culture

2. Compatible signs and symptoms (one of the following)

. Fever refractory to at least 3 days of appropriate antibiotic therapy

. Recrudescent fever after a period of defervescence of at least 48 hrs while still on antibiotics and without other apparent cause
. Pleuritic chest pain

. Pleuritic rub

. Dyspnea

. Hemoptysis

. Worsening respiratory insufficiency in spite of appropriate antibiotic therapy and ventilatory support

3. Abnormal medical imaging by portable chest X-ray or CT scan of the lungs

4. Either 4a or 4b

4a. Host risk factors (one of the following conditions)

. Neutropenia preceding or at the time of ICU admission

. Underlying hematological or oncological malignancy treated with cytotoxic agents
. Glucocorticoid treatment (prednisone equivalent, .20 mg/d)

. Congenital or acquired immunodeficiency

. COPD, decompensated cirrhosis

4b. Semiquantitative Aspergillus-positive culture of BAL fluid without bacterial growth together with a positive cytological smear showing branching hyphae

Aspergillus respiratory tract colonization

When >1 criterion necessary for a diagnosis of putative IPA is not met, the case is classified as Aspergillus colonization.

Bassetti M et al. Crit Care 2014



Mortality of IA Iin ICU

Mortality in ICU patients
with proven / probablc IA

Khasawneh Vandewoude Ga'nacho- Meemsseman Janssen
Monlero

2006 2006 20056 2004 1696

Dimopoulos G et al. Ann N Y Acad Sci. 2012;1272:31-9




Invasive aspergillosis in ICU

Aspergillus detected,
no infection
NER:L

Invasive aspergillosis
+ freatment
N=73

Invasive aspergillosis
no freatment
N =12

Vandewoude et al, Critical Care 2006;10:R31.
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Cerebral aspergillosis in adult ¢

critically ill patients

Patient  Age (years) Sex  Primary diagnosis APACHE Il score  Underlying condition ~ Corticoid pre-treatment
44
69
51
44

Liver transplant 22 Yes
Wegener's disease, renal failure 25 No
Liver failure, ARDS 29 Alcohol abuse Yes
Pneumonia, ARDS 30 Yes
Astrocytoma, brain oedema 14 (OPD Yes
Pneumonia, ARDS 26 COPD, diabetes Yes
Liver transplant 18 HIV+, diabetes No
Renal transplant, pneumonia, ARDS 18 Diabetes Yes
Endocarditis 34 No
Cerebral lymphoma, encephalopathy 20 Diabetes No

b —

64
48
68

= T m =T ™ = m ™ =

4
5
6
7
8
9
0

[am—y

73

Spapen H et al. Int JAntimicrob Agents 2014; 43;165- 169



Treatment

Setting First choice Alternatives

Primary therapy Voriconazole Liposomial amphotericin B (3-5

(6 mg/kg g 12 hi.v. on day mg/kg/day i.v.)

1, then4 mg/kg g 12 hi.v (o]

Echinocandins (usual dosage)

Salvage therapy | Combination of voriconazole plus amphotericin B/echinocandins

Bassetti M et al Crit Care 2014



Duration

Duration of antifungal therapy for invasive pulmonary
aspergillosis is not well defined.

We generally recommend that treatment of invasive
pulmonary aspergillosis be continued for a minimum of
6—12 weeks; in Immunosuppressed patients therapy
should be continued throughout the period of
Immunosuppression and until lesions have resolved.

Long-term therapy of invasive aspergillosis is facilitated
by the availability of oral voriconazole in stable
patients.

For patients with successfully treated invasive
aspergillosis who will require subsequent
Immunosuppression, resumption of antifungal therapy
can prevent recurrent infection (A-lll)

Walsh et al. CID 2008: 46:327-60



Duration (ESCMID guidelines)

Intention Intervention Recommendation
Chronic PA | Control of infection 6 months BlI
and Improve
quality of life,
Long term CllI
therapy
depending on
status and
tolerance
Subacute PA Cure 6 months BlI

Denning D et al. ECCMID 2014



Duration (my opinion)

Optimal duration is unknown, indefinitive
suppressive therapy may be appropriate
INn selected patients



Conclusions

Invasive Aspergillosis in non-neutropenc patient is
an emerging problem

Incidence variable

- 0.33-5.8%

- Depending on type of ICU: MICU>SICU
- Underestimated?

- COPD, liver diasease

Delayed diagnosis

Bad prognosis

- Mortality exceeding 70%
Treatment and duration

- Voriconazole first choice
- At least 6 months.......
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