Cas clinique

[0 Ougandais de 36 ans en situation irréguliére
[J Non fumeur, VIH negatif

[1 A éte traité il y a 2 ans pour une tuberculose
pulmonaire (programme de traitement,
radiographies apportées)

[J Ne prend aucun traitement

[ Toux, expectoration purulente, hémoptysie de faible
abondance, asthénie; 1,85 m/65 kg (BMI:17,5)




Cas 2

31/10/2012

Fin de traitement 14/12/2014




Quelles sont vos hypothéses ?

Séquelles de tuberculose

Cancer

Aspergillose pulmonaire chronique
Histoplasmose

Récidive de tuberculose
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Quelles sont vos hypothéses ?

Histoplasmose en Afrique
Séquelles de tuberculose

Aspergillose pulmonaire chronique
Histoplasmose
Reécidive de tuberculose

sHttE el i

Oladele et al, PLOS 2018



Quelle prise en charge proposez vous ?

Amoxycilline-acide clavulanique 1gx3 pendant 3 semaines et réévaluation
Sérologie aspergillaire

TDM thoracique injecté

ECBC pour recherches microbiologiques (BAAR, bactériologie, mycologie)
Reprise du traitement antituberculeux

sHltE el e




Quelle prise en charge proposez vous ?

Amoxycilline-acide clavulanique 1gx3 pendant 3 semaines et réévaluation
Sérologie aspergillaire

TDM thoracique injecté

ECBC pour recherches microbiologiques (BAAR, bacteriologie, mycologie)
Reprise du traitement antituberculeux
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Cas clinique

[0 Sérologie aspergillaire négative
[1 ECBC bactériologie et BAAR negatif

[1 ECBC présence de filaments aspergillaires au
direct; type A Flavus en culture

[J TDM thorax apres 3 semaines d’antibiotique

[J Amélioration de la toux et de I'expectoration,
persistance des hemoptysies de faible abondance







Quelles sont vos commentaires ?

1. |l s’agit d’'une aspergillose pulmonaire chronique

2. Aspergillus Flavus n’est pas pathogene

3. La négativité de la sérologie exclue une infection aspergillaire (il s’agit
d’'une colonisation)

4. Vous débutez un traitement par itraconazole

5. Le traitement antifungique va diminuer les hémoptysies




Quelles sont vos commentaires ?

1. 1l s’agit d’'une aspergillose pulmonaire chronique
2. Aspergillus Flavus n’est pas pathogene

3. La négativité de la sérologie exclue une infection aspergillaire (il s’agit
d’'une colonisation)

4. Vous débutez un traitement par itraconazole




Epidemiology of aspergillosis diseases

Prevalence

Bongomin F, J Fungi 2017, 3:57
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Aspergillosis in human

[0 About 30 species pathogenic for humans

0 Aspergillus fumigatus (AF) responsible for
90% of cases, then A. flavus and A. niger

[0 Small spores (2-5um) ; rapid growth at
37C°%In wet

[0 Pathogenicity factors related to Af, factors
related to the host

Pitt JI et al, Regnum vegetabile 1993, 128:13
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Aspergillosis in human

Godet C, J Antimicrob Chemoth 2018, 73:280
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Chronic pulmonary aspergillosis diagnosis

Clinical context

+

*9

Radiological domain, by CT scan

and
Mycological domain, direct examination

or
Serological domain, IgG against Af

and

Exclude other diagnosis

Denning D, Eur Respir Dis 2016, 47:45
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CPA risk factors — France 2018

Cas incidents APC n=2 022 Cas incidents APC n=2 022
Prévalence des pathologies Prévalence des pathologies
pulmonaires associées, N 1 an avant 5 ans avant pulmonaires associées, N 1 an avant 5 ans avant
(%) =
BPCO 796 (39.4) 888 (43.9) = Pneumothorax 121 (6.0) 151 (7.5)
35 @©
(TR . . .
Emphyséme 372 (184) 449 (222) 8 § Chlrurgle thoramque 172 (85) 221 (109)
L ©
DDB 294 (14.5) 354 (17.5) Radiothérapie 33(1.6) 57 (2.8)
. Insuffisance
Cancer bronchique 218 (10.8) 254 (12.6) 02 respiratoire chronique 967 (47.8) 1044 (51.6)
5 =
B 38 (1.9) 59 (2.9) N Diabéte 287 (14.2) 316 (15.6)
T n
L @©
Séquelles TB 86 (4.3) 104 (5.1) Malnutrition 795 (39.3) 894 (44.2)
NTM 51(2.5 59 (2.9 : : .
(2:5) 29) + corticosteroids exposure, oral/inhaled
Sarcoidose 20 (1.0) 27 (1.3)

15
Fibrose 90 (4.5) 120 (5.9) Maitre T, Journée du GREPI 2019




CPA in tuberculosis

Uganda, 2-yr prospective cohort
284 re-survey on 398 treated TB; 50% HIV+

Page I, Eur Respir J 2019, 53
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CPA in tuberculosis

Uganda, 2-yr prospective cohort
284 re-survey on 398 treated TB; 50% HIV+

Page I, Eur Respir J 2019, 53
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CPA diagnosis, radiological domain

...related to aspergillus infection

Denning D, Eur Respir Dis 2016, 47:45
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CPA diagnosis, radiological domain

...related to aspergillus infection

2010 2016 2017

Franois Laurent, by courtesy



CPA diagnosis, radiological domain

...related to uderlying disease

Sarcoidosis

Chronic obstructive pulmonary disease - COPD

Denning D, Eur Respir Dis 2016, 47:45



Chronic pulmonary aspergillosis

_—
O

Denning D, Eur Respir J 2016, 47:46
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CPA diagnosis, mycological domain

6000
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CPA diagnosis, serological domain

O O

Urabe N, J Clin Microbiol 2017, 55:1738
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CPA prognosis

Underlying disease CPA retrospective cohort 1992-2012 (n=387)

/‘ 58-90%
/ 17.5-85%

67%
Untreated, 75%

30-50%

=

47%

86%

Lowes D, Eur Respir J 2017, 49:1



Cas clinique

Vous décidez de débuter un traitement par itraconazole

1. La dose initiale est de 200 mgx2/j

Il faut réaliser un dosage de la résiduelle vers le dixieme jour
Il faut surveiller le bilan hépatique

La durée de traitement est d’environ 6 mois

Il y a de nombreuses interactions medicamenteuses

O e (91|




Cas clinique

Vous décidez de débuter un traitement par itraconazole

1. La dose initiale est de 200 mgx2/|

dans notre expérience la majorité des malades recoivent en général 200 ou 300 mg/j;
possibilité de donner en 1 seule prise au milieu du repas

Il faut réaliser un dosage de la résiduelle vers le dixieme jour
Il faut surveiller le bilan hepatique

La durée de traitement est d’environ 6 mois

Il y a de nombreuses interactions médicamenteuses

sllbanitisil b




Itraconazole treatment

0 Primary objective

Evaluated at 6 months

| Not well described

| B Sample size population defined on

overall improvement expect = 60%

u Overall improvement combined
clinical and/or radiological
improvement
O  Clinical improvement defined as

“patients sense”

SeC—— G

“light* criteria

Agarwal R, Mycosis 2013, 56:559



Systemic antifungal treatments

Godet C, Laurent F, Philippe B, Cadranel J, Respiration 2014; Denning D, Eur Respir Dis 2016, 47:45; Alastruey-lzquierdo4,
Cadranel J et al., Respiration 2018; *Bongomain F, Mycosis 2018



Systemic antifungal treatments

Prolonged QT (IPP, isoptine, Tahor®); ECG, holter ECG

Drug interadtions +++ (CytP450)

Anorexia, nausea (diarrhea/constipation)

Hepatitis

Neuropathy (vorico > itra > posa)

Hypocorticism

Cardiac insuficiency (itra)

Dyschromatopsia; photosensitivity; cutaneous cancer (vorico)

Denning D, Eur Respir J 2016, 47:4;
Maghrabi F, Curr Fungal Infect Rep 2017, 11:242
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CPA 2019 effort

Inclusion criteria

All patients affected with CPA “de novo” or in relapse
combining the following criteria are eligible:

1. Patient with CPA over at least 3 months of observation
documented by compatible thoracic CT-scan images

2. Associated with one other of the following criteria:
- anti-Aspergillus 1gG and/or precipitin antibodies
- positive direct or culture examination of Aspergillus from
bronchopulmonary samples
- revealing aspergillar hyphae on histological analysis

3. Free and informed consent signed

Godet C, J Antimicrob Chemoth 2018, 73:280

Potential optimization of treatment
duration;

Primary outcome: stringent evaluation
of therapeutic response defined as a
composite criterion integrating both
validated clinical parameters and
validated and standardized CT-scan
objective parameters;

The 24-month follow-up after
treatment discontinuation enabling to
assess predictive factors of relapse.







Cas clinique

Au deuxieme mois de traitement le malade présente une hémoptysie
extériorisée d’au moins 150 ml

E

SRR

Le scanner du thorax avec injection est “indispensable”
L’hémoptysie est de cause bronchique dans la majorité des cas
L’artériographie embolisation est le traitement de référence
Certains traitements meédicaux peuvent étre actifs

La chirurgie doit étre envisagée a distance si possible




Cas clinique

Au deuxieme mois de traitement le malade présente une hémoptysie
extériorisée d’au moins 150 m|

E

SRR

Le scanner du thorax avec injection est “indispensable”
L’hemoptysie est de cause bronchique dans la majorite des cas
L’artériographie embolisation est le traitement de référence
Certains traitements medicaux peuvent étre actifs

La chirurgie doit étre envisagée a distance si possible




How to evaluate haemoptysis?

1999-2001, French retrospective cohort
\ 230 consecutive patients referred for severe haemoptysis
1200

210 3 m1\ 1000 - ° °

4007 T T T ;
TR L Ak

Volume (median, quartile), ml

120 to 150 ml
Cryptogenic  Tuberculosis Bronchiectasis Cancer Tuberculosis  Mycetoma

(§ /
sequellae active

\00 to 400 ml n=21 n=36 n=78 n=33 n=27 n=14
Fartoukh M, Respiratory research 2007, 8:11




How to manage severe haemoptysis?

Massive/severe haemoptysis

=~ 200-300 ml/24h, CXR quadrants =2, need for mechanical ventilation?

v

Emergency room/ICU

Favorize coughing
Lateral decubitus position?

Oxygenation support
Volume resuscitation? Could compromise the use of
BAE in the following 6 hours...

Stop aspirin, clopidrogel, anticoagulant
Broad spectrum antibiotics?

Systemic terlipressin infusion (1-2 mg qid)
Tranexamic acid infusion (500 mg tid)

Sakr L, Respiration 2010, 80.:38



How to manage severe haemoptysis?

Emergency room/ICU

/\

Acute respiratory failure No acute respiratory failure

= 2

Rigid tube intubation (airway clearance, _
Admit to ICU for management

bleeding tamponade, contralateral lung
isolation) ——— _
Localization of bleeding?

Instillation of haemostatics _ _
Mechanism of bleeding?

Bronchoscopic treatment
Treatment of bleeding?

Sakr L, Respiration 2010, 80.:38



Major importance of injected CT-scan?

[0 Major systemic hypervascularisation
B Bronchial and non-bronchial

B Erosion of pulmonary blood vessels
(arteries and veins)

[0 Importance of CT angiography
B Etiological diagnosis
B |ocalisation of bleeding associated with
bronchoscopy
B Mapping of vessels involved in
hypervascularisation
B Pin-pointing the mechanism

- bronchial arterial hypervascularisation = systemic
arterial embolization 90%

- false arteriovenous aneuvrysm = pulmonary vaso-
occlusion

Khalil A, AJR 2007; Shin B, PLoS One 2016, 11:0168373
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Endovascular treatment

SA (n=9)/CPA (55)

CPA

SA

Shin B, PLoS One 2016, 11:0168373
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Surgical treatment

[0 Avoid haemoptysis and loco-regional extension,
[0 Permanent cure, improve survival
[0 No randomised study
[J Numerous possible procedures:
B |obectomy, pulmonectomy, atypical resection, cavernostomy, thoracoplasty, etc.

39
Godet C, Philippe B, Laurent F, Cadranel J Respiration 2014, 88:162



Surgical treatment

Farid D, J Cardiothor Surg 2013, 8:180; Sagan D, J Surg Res 2010, Lee JG, J Thorac Cardiovasc Surg 2009;
Ohba H, Respir Medicine 2012
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[1 Probablement sous estimeée; diagnostic tardif

L] Intérét d’'une surveillance radiologique et sérologique sequelles
de tuberculose, sarcoidose, BPCO avec emphyseme

[J Facteurs de risque: denutrition et corticothérapie inhalée

[ Gravité potentielle des hémoptysie

[0 Stratégie de traitement multidisciplinaire, incluant la possibilité
d’'une chirurgie

[0 Comment choisir la bonne stratégie anti-fungique?

41
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Chronic pulmonary aspergillosis

Inhalation of
spores

Diminished Highly

m Normal imini diminished
Unsuitable? [ Asymptomatic ] [ a,:[e)c::;?lil)r;igs ] [Invasive aspergillosis]
| v
— v |

PHS Asthma | Bronch|t|< tary aspergillosis}
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CPA in Madagascar

+ dénutrition, diabéte
+ corticoides oraux, inhalés(?)

45



Systemic antifungal treatments

[J Retrospective cohorts
B small numbers of patients
B aspergillus diseases poorly defined

B itraconazole alone or in combination with Ampho. B; duration of treatment
poorly defined

B endpoints poorly defined
[J Prospective studies
B few studies, low statistical power
B endpoints poorly defined
B only one controlled study

Godet C, Laurent F, Philippe B, Cadranel J, Respiration 2014; Denning D, Eur Respir Dis 2016, 47:45; Alastruey-lzquierdo?8,
Cadranel J et al., Respiration 2018



CPA diagnosis, radiological domain

Denning D, Eur Respir Dis 2016, 47:45
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Clinical context — underlying lung disease

Underlying disease Patients Literature
(n=237) (n=126)

Tuberculosis 21 (16.7%) 20 (15.9%) 31to 81%
Non MTB 20 (15.9%) 18 (14.3%)
COPD/emphysema 42 (33.3%) 12 (9.5%) 42 to 56%
Pneumothorax (+ emphysema) 21 (16.7%) 12 (9.5%) 12t0 17%
ABPA (+ asthma) 18 (14.3%) 15 (11.9%) 12%
Asthma (+ hypersensitivy) 13 (10.3%) 3 (2.4%) 5.6 to 12%
Sarcoidosis 9 (7.1%) 9 (7.1%) 12t0 17%
Rheumatoid arthritis 5 (4%) 4 (3.2%) 2.4%
Lung cancer survivor 13 (10.3%) 12 (9.5%) 810 10%
Thoracic surgery 18 (14.3%) 6 (4.8%) -
Pneumonia 28 (22.2%) 10 (7.9%) 9.2t012%
Others 19 (8.2%) 5(3.2%) -

Adapted from Smith NL, Eur Respir J 2010
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Clinical context — comorbidities and steroids

Saraceno (1997) | Nam (2010) | Camuset (2007) | Vertigo (2010)
Type of aspergillosis CNPA (n=59) CPA (n=43) CNPA (n=15) CNPA (n=19)
CCPA (n=9) CCPA (n=22)
Comorbidities 64% 40% 33% 41%
Alcohol 17% - 12.5% 10%
Diabetes 7% 12% 8% 5%
Malnutrition 64% 35% - BMI = 17 (13-39)
Corticosteroids 42% - 50% 37%
Inhaled route - - - 29%
Oral route - 19% - 15%

49
Saraceno J, Chest 1997; Camuset J, Chest 2007; Nam HS, Int J Infect Dis 2010; Cadranel J, for the VERTIGO group, CPLF 2010



Surgical treatment

Farid D, J Cardiothor Surg 2013, 8:180
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Surgical treatment

—

—)

Peri-operative antifungal treatment?

=) Smear positive for Af at direct examination

—

—

Haemoptysis

Arterio-embolization
Rehabilitation

Renutrition

Farid D, J Cardiothor Surg 2013, 8:180

Specific treatment
Specific treatment

51



Antifungal treatments

[0 Therapeutic classes
B Polyenes (IV, local?)
O Amphotericin B deoxycholate
O Liposomal amphotericin B
O  Amphotericin lipid complex
B Echinocandins (IV)
O Caspofungin
0 Micafungin
B Triazoles (IV, oral)
ltraconazole
Voriconazole
Posaconazole
(Isavuconazole)

Oo0Ooao

Ullman AdJ, Clin Microbiol Infect 2018, 24 supp1:e1; Verweij P, Lancet Infect Dis
2016, 16:€251; Perlin DS, Lancet Infect Dis 2017, 17:€383
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Voriconazole

Systemic antifungal treatment, oral

OO0 Prospective, non-comparative, O
multicentre study, 07/2005-12/2008

O Diagnostic criteria:
- clinical+CT+mycological+serology
* CNPA, n=19
+ CCPA, n=22

0 No pre-treated patients
B severe haemoptysis
B eligible for surgery
W prior systemic treatment

O Voriconazole
B 200 mg x 2/d, 6 months
B >6 months and <12 months

Endpoints
B clinical, radiological and mycological
B 3 months, 6 months, end of treatment
B centralised review by panel
Objectives
B primary

- CT improvement (>50%) + mycological
eradication at 6 months > 30%
B secondary

- radiological efficiency

- quality of life and safety

- relapse at 6 months post EOT
- survival

Cadranel J, Eur J Clin Microbiol Infect Dis 2012
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Voriconazole

Systemic antifungal treatment, oral

Global success (treatment duration 8.3 months [1-13.5]) Radiological response

Cadranel J, Eur J Clin Microbiol Infect Dis 2012



Voriconazole

Systemic antifungal treatment, oral

Quality of life improvement

Cadranel J, Eur J Clin Microbiol Infect Dis 2012
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Evaluation of systemic antifungal treatment

Godet C, Chest 2016, 150:139
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Evaluation of systemic antifungal treatment

Godet C, Chest 2016, 150:139
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Evaluation of systemic antifungal treatment

Godet C, Chest 2016, 150:139
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Therapeutic strategy

L1 Three main objectives
B To limit further destruction of lung tissue
B To prevent life-threatening haemoptysis

B To improve quality of life

Godet C, Philippe B, Laurent F, Cadranel J Respiration 2014, 88:162
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CPA diagnosis, mycological domain?

0 Immunological diagnosis

B Aspergillus galactomannan antigen in invasive aspergillosis
[0 different techniques,

O  highly specific (> 90%), sensitivity 70% (interest of repeated samples); diagnostic value depends on the
center

[0 can be applied to LBA or products of secretion

Izumikawa K, Medical Mycology 2012, 50:811; Kono Y, Respir Med 2013, 107:1094,; Shin B, J Infect 2014, 68:494
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Aspergillus nodule(s)

[0 CPA clinic, National Aspergillosis Centre in UK

=350 prevalent CPA followed-up, =100 incident cases
33 Aspergillus nodule(s) (<10%)

0 Nodule(s) (< 3 cm), unique or multiple (no cavitary nodule)
B Histologically proven, n=10
B Probable on serology and/or mycology, n=23

O Serology positive: 69%; mycology positive: 31%

O Several patients with co-infection

Male (57.6%); smokers (58%); Charleston comorbidity
index, 3 (0-7)

Cough (70%), dyspnea (33%), weight loss (33%),
haemoptysis (15%)

Single nodule (36%), median number: 5 (1 to 10), upper

lobe (60%), median size: 21mm (5-50); calcification and/
or cavitation during follow-up

All 8 patients with PET have a SUV+, less than 5.6

Denning D, BMC Pulmonary Medicine 2016, 16:123
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Chronic pulmonary aspergillosis care

Eur Respir J 2016, 47:45
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Aspergillosis diseases iIn human

Inhalation of

spores

Normal

Unsuitable? [ Asymptomatic ]

\ 4

PHS Asthma [ Bronchitis ]

=

v

Diminished

!

[ Necrotising

aspergillosis/SAIA ]

A 4

v

[ Aspergilloma

N\

J/

[ Cavitary aspergillosis J

Highly

diminished

[ Invasive aspergillosis ]

ABPA

.

o
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