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+ Champignon thermotolérant se développant

Conidia are inhaled, - /7 aussi bien dans I'environnement et dans le corps et
evading upper respiratory  Je 7 donc associés a des manifestations allergiques
defenses k - Adulte inhale environ 100 conidies d* A. fumigatus

par jour
« 2,5um lui permet de gagner les alvéoles (vs 18 a 68um
Alternaria)

Viable hyphal fragments

disseminate to zstal sites

* Chez les prédisposés ABPA

Hyphae spread through lung les conidies germel?t en _
parenchyma and blood vessels hyphes dans les voies respiratoires et
causing hemorrhage and necrosis S’accumulent dans le mucus
Conidia swell in sans dissémination

alveoli and begin w— \e — ;g;‘ =% . relargage de protéases et

to germinate = dommage épithélium avec

@ inflammation prédominante a

- éosinophilie

Blocked by Blocked by Blocked by
macrophages neutrophils neutrophils

Conidia reach distal
aveolar space and
attach (?) to damaged
epithelium

Source: Pharmacotherapy © 2003 Pharmacotherapy Publications

Clin Chest Med 43 (2022) 99-125



Inhalation de spores

Conidia reach distal
aveolar space and
attach (?) to damaged
epithelium

Colonisation

Hote

-Pathogénicité

-Hypersensibilité 10yetiLl
-Déficit immunitaieg‘gjfél/ -Antigenicite
Immunitaire 2.S S
oy el . Immunodépression
Hypersensibilité Défense normale ,p,
modérée
| l .
Elimination DLt
Cavité Corticoides, IS
) aYI € Alcool
preexistante Tabac

Diabete

/

Aspergillome
simnle

Asthme, ABPA, PHS APCC

APcN O A Subaigus )

Aspergillus infection

Inhalation

Colonisation

Tissue invasion

== Angioinvasion ---

Dissemination

Immunodépression
sévere
[ |

-Neutropénie
-ACSH
-Corticoides > 0.3 mg/kg/j
pred> 3 sem
-IS (T) 2 90 jours :Ciclo, anti TNF,
anti CD52, anal. nucléosidiques
-Déficits immunitaires
congénitaux-

API



Conidia reach distal

aveolar space and
attach (?) to damaged
epithelium

Colonisation
- 2
c:)—— i )
: ‘}.1 :
Biais de réponse immunitaire adaptative de type Th2 E | -‘_L:>
Prédispositions génétiques (HLA DR2- HLA DR5) Tt 40 Persistance d’un_e c_olonisation
Sd hyper-IGE - déficit immunitaire en neutrophile HYPERSENSIBILITE aspergillaire
Déficit immunitaire local ou général PATHOGENICITE

enetic defect impliquant cytokine IL-4, IL-5, IL-

Asthme, colonisation, AS, SASF, ABPA

—

Clin Chest Med 43 (2022) 99-125




Maladies broncho- pulmonaires liees a I'Aspergillus

Manifestations infectieuses

* Colonisation aspergillaire
* Bronchite aspergillaire

Manifestations d’hypersensibilité

* Aspergillose broncho-pulmonaire
allergique

e Asthme avec sensibilisation aspergillaire
(AS)

e Asthme sévere avec
hypersensibilisation fongique (SAFS)

."g,:"mopathie d’ hypersensibilité 3
il gillus

&

.

'B;
@

[ Q
. 0o o _l

=

Denning D et al, Eur Respir J, 2016
Patterson TF et al, CID, 2016

Formes de chevauchement



Link between Aspergillus airway
Colonization/Sensitization/Infection and

e COPD exacerbations * Wu et al 2021/ Tiew et al...2021
* Asthma severity and * Rapeport et al 2020, Agbetile et
exacerbations al 2012...
e Bronchiectasis and COPD * Everearts et al....2017
« CF patients * Baxter et al 2013; Al Shakirchi et
al 2021 ....

* Worse lung in TB
* Dhooria et al...2017
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Respiratory Aspergillus Colonization
Was Associated With Relapse of
Acute Exacerbation in Patients With
Chronic Obstructive Pulmonary
Disease: Analysis of Data From A TABLE 4 | Prognosis of hospitalized COPD patients with or without Aspergillus
Retrospective Cohort Study

o b e ek ik —

T Patients with Controls P-value
Aspergillus (n=72)
colonization

(n = 26)
Exacerbation
BPCO Length of hospital stay (days) 12 (7,22) 13(10,15) 0.759

ICU admission 27.7) 9(12.9) 0.722
Hospitalization expense 17,290 17,110 0.728
(RMB) (12,601, 23,049) (13,204, 21,348)
Mortality during hospitalization 1(3.8) 1(1.4) 0.462
Recurrent exacerbations 5(19.2) 3(4.2) 0.029
within 90 days

Patier!ts With Aspergillus Recurrent exacerbations 6 (23.1) 3(4.2) 0.010

COlonlza“On. . within 180 days

XVEe(r)%EIIDtS High Risk of Relapse of Recurrent exacerbations 9 (34.6) 30 (54.2) 0.087
within 1 year
Mortality within 1 year 3(11.5) 0(0) 0.017

Data are presented as medians (1st quartile, 3rd quartile) or absolute numbers (%) as
appropnate. COPD, chronic obstructive pulmonary disease; ICU, intensive care unit.

Frontiers in Medicine May 2021 | Volume 8 | Article 640289
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Allergic
Bronchopulmonary
Aspergillosis

Ritesh Agarwal, MD, DM*, Valliappan Muthu, MD, DM,

Inderpaul S. Sehgal, MD, DM, Sahajal Dhooria, MD, DM,
Kuruswamy T. Prasad, MD, DM, Ashutosh N. Aggarwal, MD, DM

« Prévalence in adult asthma
AS 26%
ABPA 13%

* Global burden 4,8 million/ 193 million
asthma pop

Table 1

Prevalence of

Studies in the last decade describing the prevalence of Aspergillus sensitization (AS) and allergic
bronchopulmonary aspergillosis (ABPA) in adults with bronchial asthma

Prevalence of

Author (year) Type of Study Country AS, n/N ABPA, n/N (%)
Ma et al,’” 2011 Prospective China 11/200 (5.5%) 5/200 (2.5%)
Agin et al,'® 2012 Prospective Iran 42/201 (20.9%) -

Mathur et al,’’ 2016 Prospective India 27/300 (9%) 8/296 (2.7%)
Kozlova et al,’' 2017 Prospective Russia 50/140 (36%) 5/140 (3.6%)
Nath et al,”? 2017 Prospective India 135/350 (35.1%) 76/350 (21.7%)
Kalaiyarasan et al,** 2018 Prospective India 13/70 (18.6%) 9/70 (12.9%)
Al-Saleh et al,”* 2019 Prospective Bahrain 19/119 (15.9%) 12/119 (10.1%)
Bhankhur et al,”> 2019 Prospective India - 35/50 (70%)
Mahdi et al,*® 2019 Prospective Pakistan 77/150 (51.3%) 19/150 (12.6%)
Savio et al,”’ 2019 Prospective India 122/205 (59.6%) -

Mortezaee et al,”® 2020 Prospective Iran 27/200 (13.5%) -

Rajagopal et al,”? 2020 Prospective India 20/57 (35.1%) -

Sharma et al,*° 2020 Prospective India 30/100 (30%) 5/100 (5%)
Zia-ul-Haq et al,”' 2020 Prospective Pakistan - 20/100 (20%)

*Includes fungi other than A. fumigatus.

Clin Chest Med 43 (2022) 99-125




PATHOLOGY : Mais qui se cache derriere 'TABPA?
Séries postmortem

Les caractéristiques histologiques de 'ABPA :
« Impactions mucoides

« Pneumonie a éosinophile

» Granulomatose bronchocentrique

» Bronchiectasies

« Bronchiolite (exsudative)

« Bronchiolite oblitérante

» Fibrose

Gupta, cardiovasc pathol 2010; Bosken, Am J Surg pathol, 1988




Developments in the diagnosis and treatment of

allergic bronchopulmonary aspergillosis

Ritesh Agarwal, Inderpaul S Sehgal, Sahajal Dhooria & Ashutosh N Aggarwal

Date: 17 October 2016, At: 03:58

For the ABPA complicating asthma ISHAM working group

Table 1. Comparison of the ABPA Working Group cuteria 0l and the newly proposed criteria

ABPA working group criteria (Newlv proposed criteria

A. Predisposing conditions A. Predisposing conditions

Bronchial asthma. cystic fibrosis Bronchial asthma, cystic fibrosis. chronic obstiuctive
pulmonary disease, post-tuberculous fibrocavitary
discase

B. Essential criteria (both must be met) B. Essential criteria (both must be met)

1. Semum Aspergillus finnigatus-specitic IgE 1. Serum Aspergillus fumigarus-specific IgE level
levels =0.35 KUA/L or positive type I =035 KUA/LT
Aspergillus skin test

ii. Elevated serum total IgE levels =1000 TU/mL* 11. Elevated seruum total IgE levels =1000 IU/mlL*

500 1U/mL
ISHAM 2022

Additional criteria (at least two of three) Additional criteria (at least two of three)

1. Presence of precipitating (or Ig(G) antibodies 1. Serum Aspergillus fumicatus-specific IeG levels
against 4. firnigaties in serum =27 mga/L.

ii. Thoracic imaging findings consistent with 1i. Thoracic imaging findings consistent with
ABPAT ABPAT

111. Peripheral blood eosinophil count =500
cells/nl. (may be historical)

111. Peripheral blood eosmophil count =500 cells/pLL
(may be historical)

KUA: kilounit of antibody: mgA: milligram of antibody
*An IeE value <1000 TU/mL mayv be acceptable, if all other criteria are met (especially if the serun
Aspergillus finnigatis-specific 1gG levels =27 mga/L)
TFeatures on HRCT chest and/or chest radiograph consistent with ABPA include transient abnormalities
(i.e. nodules, consolidation, mucoid impaction. hyperattenuating mucus, fleeting opacities,
toothpaste/gloved finger opacities. tramm-track opacities) or permanent (1.e. parallel lines, ring shadows,
bronchiectasis and pleuropulmonary fibrosis).
T A positive type I Aspergillus skin test may be considered as a criterion in the place of serum Aspergillis
SJumiigarus-specific IgE levels only if the latter test is not available
Clin Chest Med 43 (2022) 99-125
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Medical algorithm: Aspergillus fumigatus components in the
diagnosis of allergic bronchopulmonary aspergillosis

Medical algorithm for allergic bronchopulmonary aspergillosis

Are there predisposing conditions ?
Asthma, Cystic fibrosis, COPD
nary structure

Damaged bronchopul

Major criteria: are both present ?

- Serum Af-specific IgE level > 0.35 KUA/L
(or positive Af skin test if Af-specific IgE is not available)
- _Serum total IgE > 500 IU/mL

. ™
No Consider using Af components® | No |
Minor criteria: [ rAsp f1 or rAsp 12 or rAsp f3 I
Are 22 present ? -
P + l h 4
- Presence of procipt;qﬂ?s or lgG ¥ Improbable ABPA No ABPA
antibodies against Af in serum.
- Thoracic imaging findings on I rASp H Or hap J l
CT chest consistent with ABPA.
B vorchial Hiocd sosloehi " i Consider search for ABPM (26 criteria)* )
count > 500 cells/pL - Current or previous history of asthma or asthmatic symptoms
may be historical). - Eosinophil count 2500 cells/mm3
Ry ) Repeat eosinophil - Total IgE level 2417 IU/mL
+ count and thoracic - Immediate cutaneous hypersensitivity or specific IgE for filamentous fungi**
< J imaging, and/or - Presence of precipitins or specific IgG for filamentous fungi**
consider search - Filamentous fungal growth in sputum cultures or bronchial lavage fluid**
Yes for ABPM. - Presence of fungal hyphae in bronchial mucus plugs
- Central bronchiectasis on CT
W - Presence of mucus plugs in central bronchi
(based on CT/bronchoscopy or mucus plug expectoration history)
ABPA* Probable ABPA 8 - High attenuation mucus in the bronchi on CT )
Af: Aspergilius fumigatus; ABPA : allergic bronchopulmonary aspergillosis; ABPM: allergic bronchopulmonary mycosis; COPD: chronic obstructive pul y di CT: puted ography
+ : positivity for at least one rAsp; - Wlorl]bmhrhp “ﬁ-nemnufunglu'nuldbeldm
* Adapted from Agarwal et al. « Allergic b nary fllosis: review of li and propasal of new diags i and dassification criteria. » Ciin Exp Allergy (2013), revised by Saxena et al. « Which are the optimal criteria
for the & of allergic bronchopuk wliosis? A latent class analysis. » ) Allergy Clin Immunol Pract (2021).
.Mapted&unuuiuualulmhydmmmhmhpefpllu igatus antigens in the of allergic br is: A atic review and diagnostic test e » Clin Exp Allergy. (2018).

®Adapted from Asano et al. « Nudnxjdmmfa&r;:bmmhowhamuuqﬂmn}mmuﬂmuw -JAllergyChtnmmoll'rttlmll

Lukaszewicz R, Allergy, 2022



Allergic bronchopulmonary aspergillosis: review of
literature and proposal of new diagnostic and classification

criteria

Ritesh Agarwal. Arunaloke Chakrabarti, Ashok Shah, Dheeraj Gupta. Jacques F Meis, Randeep

Guleria, Richard Moss. David W Denning

|For the ABPA complicating asthma ISHAM working group |

Table 6: Newly proposed radiological classification of ABPA based on computed tomographic

(CT) chest findings

Classification

Features

ABPA-S (Serological
ABPA)

ABPA-B (ABPA with
bronchiectasis)
ABPA-HAM (ABPA with
high-attenuation mucus)
ABPA-CPF (ABPA with
chronic pleuropulmonary
fibrosis)

All the diagnostic features of ABPA (Table 4) but no abnormality
resulting from ABPA on HRCT chest*

All the diagnostic features of ABPA including bronchiectasis on
HRCT chest

All the diagnostic features of ABPA including presence of high-
attenuation mucus

ABPA with at least two to three other radiologic features such as
pulmonary fibrosis, parenchymal scarring, fibro-cavitary lesions,
aspergilloma and pleural thickening without presence of mucoid
impaction or high-attenuation mucus

— >

ABPA HAM
ABPA CB
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Objectifs ET axes thérapeutiques - ABPA

Réduction de l'inflammation locale

U Corticoides systémiques

Diminution de la prolifération

, ] iy .
mycélienne (d Réduction de l'inflammation locale

U

U Traitement azolé Traitement de I'exacerbation

U Drainage quotidien et endoscopie sur collapsus

Désobstruction des voies aériennes (] Prévention des exacerbations
2022

Traitement des surinfections

bacteriennes d Arréter ou limiter la progression des

Eradication de I’Aspergillus de dilatations bronchiques

I’environnement
Traitement d’entretien LAMB nébulisé

Anticorps monoclonaux humanisés
Clin Chest Med 43 (2022) 99-125



Axes thérapeutiques

Place des azolés

Corticoides : régime court
Traitement d’entretien

Corticoides

Nébulisation Amphotéricine B
ébulisatio photéricine

JE LEVE LE PIED 1

Place des anticorps monoclonaux



Axes thérapeutiques

Corticoides : régime court

Corticoides
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A randomised trial of glucocorticoids in
acute-stage allergic bronchopulmonary

aspergillosis complicating ast

Ritesh Agarwal', Ashutosh N. Aggarwal', Sahajal Dhoori
Inderpaul Singh Sehgal', Mandeep Garg? Biman Saikia®
and Arunaloke Chakrabarti

0,5 mg/kg/j pd 2 semaines
baisse en pallier sur 3 mois

110 ABPA patients screened for

eligibility

18 patients excluded
6 refused consent

12 had received oral steroids for >3 weeks

in preceding 3 months

92 met the inclusion criteria for

the study

92 randomised

48 randomised
to medium-dose
steroid group

Lost to follow-up: 9

44 randomised
to high-dose
steroid group

Lost to follow-up: 14

1-year follow-up

Lost to follow-up: 5

Excluded from analysis
(n=0)

2-year follow-up

Lost to follow-up: 12

Excluded from analysis
(n=0)

0,75 mg/kg/j pd 6 semaines
baisse en pallier sur 12 mois

Eur Respir J 2015
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For the ABPA complicating asthma ISHAM working group

Table 7: Treatment protocols for the management of ABPA

IHHSHAM

»
swin e
1

Table 4. Doses of various diugs used in the management of allergic bronchopulmonary aspergillosis

EEEE———

You have Oral glucocorticoids >
anewmessage! | Prednisolone (or equivalent) 0.5 mg/kg/day for two weeks, then on alternate days for eight

weeks. Then taper by 5 mg every two weeks and discontinue
Patients need to be closely followed as 13%6 of patients may not respond and may require
escalation of steroid dose

T 2

Nebulized amphorericin B

Amphorericin B deoxvcholare

Daily: 5-40 mg twice daily

Intermittent: 20 mg (10 myg twice daily) thrice weekly
Liposomal cmphotericin B

Intermittent: 25 mg twice weekly

Amphotericin B lipid complex

Intermittent: 50 mg twice weekly

Puise methyiprednisolone

15 mg/'kg/day (maximmuum 1 gm) intravenous infusion for three consecutive days

Omalizeemab

375 mg subcutaneous imjection every two weeks for 4-6 months

Inhaled corticosteroids

Single agent inhaled corticosteroid therapy should net be used for controlling inmmunological
activity of ABPA. However, they are usetul agents in the management of asthima

Follow-up and moniroring

Patients are followed up with monitoring of elinical symptoms (cough, dyvspnea), chest
radiograph and total IgE levels. every eight weeks

Monitor for adverse effects of treatment

Satisfactory response to therapy is suggested when there is clinical and/or radiological
improvement with at least 25%% declhine in IgE levels

Momnitor IgE frequently to establish the ‘new’” baseline level for an individual patient
Clinical and/or radiological worsening along with 50%0 increase in IgE levels suggests an
exacerbation

Agarwal et al, Expert Review of Respir Med, 2016
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A randomized trial of voriconazole and
prednisolone monotherapy in acute-stage ABPA

complicating asthma

Ritesh Agarwal, Sahajal Dhoona, Inderpaul Singh Sehgal, Ashutosh N. Aggarwal, Mandeep Garg,

Biman Saikia, Arunaloke Chakrabarti

Q
| Enroliment ‘

I Allocation ‘

Prednisolone group Voriconazole group Estimate difference (95% P value
(n=25) (n=25) Cl)
Primary outcomes
ubjecls with composiie response

After 6 weeks of treatment 25 (100%) 24 (96.0%) 0.04 (-0.10 - 0.20) 0.31

After 3 months of treatment 25 (100%) 24 (96.0%) 0.04 (-0.10 - 0.20) 0.31
Number of subjects experiencing exacerbation

After 12 months of treatment 2 (8.0%) 3(12.0%) 0.04 (-0.23 -0.15) 0.64

After 24 months of treatment 3 (1%0%) 5 Q0.0%) 0.08 (-029 —0.13) 0.44
Other cutcomes
Percentage decline in IgE after 6 weeks of treatment 47.9(37.3-58.4) 45.4 (36.4-54.4) 2.48 (-11.04 - 16.00) 0.66
Time to first exacerbation 339 (85-593) 248 (73-424) 91 (12 -170) 0.30
Difference in FEV1 (mL) after 6 weeks of treatment 271 191-350) 370 (205-536) -99 (-269 - 71) 0.69
Difference in FVC (mL) after 6 weeks of treatment 312 (234-389) 385 (262-528) -83 (-229 - 63) 0.67
Change in score after 6 weeks of treatment -25.1(-17.910-32.3) -22.7 (-14.2 10 -31.3) 24(-83-13.1) 0.99
Total number of ABPA exacerbations 0.24 (0.02-0.46) 0.52 (0.23-0.81) -0.28 (-0.63 - 0.07) 0.12
Total number of asthma exacerbations 0.36 (0.13-0.59) 0.48 (0.27-0.69) -99(-0.43-0.19) 0.32
Adverse reactions P ——
Cushingoid habitus ‘ 11 (44.0%) , 0 0.44 (0.22 - 0.63) 0.0001
Hypertension 0 - -
Hyperglycemia 0 0 - -
Hypertrichosis 2 (8.0%) 0 0.08 (-0.07 - 0.25) 0.49
Acne 2 (8.0%) 0 0.08 (-0.07 — 0.25) 0.49
Striae 1 (4.0% 0 0.04 (-0.10 - 0.20) 0.99
Weight gain (%) al six weeks .3) 0.74(-14102.9) 6.23 (2.14 - 10.05) 0.002
Weight gain >5% 6 (24%) 0.28 (0.01 - 0.50) 0.04
Maod changes B 0 - -
Fatigue o 0 - -
Visual disturbance 0 3(12.0%) -0.12 (-0.30 - 0.04) 0.24
Skin rash 0 3(12.0%) -0.12 (-0.30 - 0.04) 0.24
Liver function test abnormalities o] 8 (32.0%) -0.32 (-0.52 --0.12) 0.004
Nausea 0 2(8.0%) -0.08 (-0.25 - 0.07) 0.49
Discontinuation of study drug 0 0 - -
Any adverse effect 29 22 - -

104 patienls of ABPA
screened for eligibility

54 patients excluded

24 Refused consent

30 Had received oral steroids or azoles
for more than three weeks in
preceding three months

the study

50 meeting the inclusicn criteria for

25 randomized o
Glucocorticoid group

Q_, \ Analysis H Follow up |

25 randomized to
Voriconazole group

[ Lostto followup: 0 |——{1-year followup|——] Lost to followup @ ]
|

i Lost to followup: 6 |—|2—yearfollowup}—{ Lost to followup: 5 |

Excluded from

analysis (n=0)

Excluded fram
analysis (n=0)

R Agarwal, ERJ, 2018
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Prednisolone in Acute-Stage Allergic
Bronchopulmonary AspmglllosL

Complicating

Ritesh Agarwal, |

Asthma

DM; Sahajai Dhooria, MD, DM, Inderpaul Singh Sehgal, ML

DM; Ashutosh N

VY

Mandeep Garg, MD; Biman Saikia, MD; Digambar Behera, MD; and Arunaloke Chakrabarti, MD

ZCHEST

TABLE 2 ] Qutcomes of Study Subjects Treated With Prednisolone or Itraconazole (N = 131)

Aggarwal

MD, DM,

Prednisclone Group

Itraconazole Group

Estimated Difference

Outcome (n=863) (n = 68) (95% CI) PValue
¥

Subjects with response following 6 wk of 63 (100%) 60 (88.2%) -11.8 (-21.5to0 -3.7) .007
treatment”

Subjects with response following 3 mo of 63 (100%) 60 (100%) 0 (-0.06 to 0.06)
treatment

Complete remission following 3 mo of 60 (95.2%) 59 (98.3%) -0.03 (-0.05to0 0.12) .39
stopping treatment

Complete remission following 6 mo of 58 (92.1%) 59 (98.3%) 0.05 (-0.05 to 0.14) .13
stopping treatment

Percentage decline in IgE following 6 wk of | 54.5 (48.9-60.1) 51.8 (42.9-60.8) -2.7(-7.6t0 13.4) .87
treatment (n = 123)

Percentage decline in IgE following 3 mo of | 66.9 (62.0-71.8) 65.6 (59.1-72.1) -1.3(-6.7 0 9.3) .80
treatment (n = 123)

No. of subjects experiencing exacerbation 6 (9.5%) 7 (11.7%) -2.1(-13.8t09.2) .93
following 1 y of treatment (n = 123)

No. of subjects experiencing exacerbation 14 (22.2%) 17 (28.3%) -6.1(-21.3t09.2) .44
following 2 y of treatment (n = 123)

Secondary outcomes

Time to first exacerbation (n = 123) 437 (307-567) 442 (369-521) 8 (-76 to 61) .91

Difference in FEV, following 6 wk of 0.33 (0.26-0.41) | 0.30 (0.22-0.37) | 0.03(-0.07 to 0.13) .20
treatment (n = 123)

Difference in FVC following 6 wk of 0.37 (0.19-0.54) 0.37 (0.26-0.49) 0.08 (-0.06 to 0.22) .42
treatment (n = 123)

Subjects with exacerbation following 6 mo 6 (9.5%) 6(10.0%) 0.01(-0.11to 0.12) .93

Total No. of ABPA exacerbations 0.57 (0.32-0.82) 0.83 (0.48-1.18) -0.26 (-0.69to0 0.17) .32

Total No. of asthma exacerbations 0.48 (0.28-0.67) 0.62 (0.36-0.87) -0.14 (-0.46 to 0.18) .45

2All other outcomes have been analyzed following exclusion of the eight subjects who failed to exhibit a response after & weeks of treatment.

175 patients of ABPA screened for ]

[ eligibility

44 patients excluded
13 Refused consent
31 Had received oral steroids or azoles for more
than three weeks in preceding three months

[ 131 meeting the inclusion criteria for ]
st

randomized

analysis (n = 0}

Excluded from
analysis (n = 0)

63 randomized 68 randomized
to Glucocorticoid group to ltraconazole group
{ Lost to follow-up: 1 I—-l 1::1;::::;) Lost to follow-up: 1
0st 1o Tollow-up: A = (e} low-up:
Lost to foll © [ k:‘:g:fl:p Lost to foll 18

:
Excluded from ]

Figure 1 — CONSORT diagram demonstrating the flow of participants in the study. ABPA = allergic bronchopulmonary aspergillosis.

TABLE 3] Adverse Reactions Noted in Study Subjects Treated With Prednisolone or Itraconazole (n = 123)

Adverse Reaction

PValue

Discontinuation of study drug
Cushingoid habitus <
Hypertension

Hyperglycemia

Hypertrichosis

Acne

Striae

Weight gain (> 10% of baseline) at 6 wk <
Mood changes

Fatigue

Liver function test abnormalities

Nausea

Prednisolone Group Itracenazole Group Estimated Difference
(n=63) (n = 60)° (95% CI)

;T — o]

52 (82.5%) > 0 82.5 (69.9 to 89.9)
S —— 0

2 (3.2%) 0 3.2(-3.310 10.9)

12 (19.1%) 0 19.1(9.2 to 30.4)

11 (17.5%) 0 17.5 (7.9 to 28.6)

0 12.7 (4.1 to 23.1)

37 (58.7%) (3.3%) 55.4 (40.7 to 66.9)

0 4.8(-2.0to 13.1)

3 (4.8%) 8 (13.3%) -8.6 (-19.9t0 1.9)

9 (15%) -15 (-26.1to -6.0)

2(3.3%) -3.3(-11.4t0 2.9)

.0001

“The outcomes have been analyzed following exclusion of the eight subjects who failed to exhibit a response after 6 weeks of treatment.

Agarwal R, CHEST, 2018



For the ABPA complicating asthma ISHAM working group [ISHAM =7,
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Table 7: Treatment protocols for the management of ABPA

Table 4. Doses of various drugs used in the management of allergic bronchopulmonary aspergillosis
Oral glucocortficoids

Prednisolone (or equuvalent) 0.5 mg/kg/dayv for two weeks, then on alternate days for eight

weeks. Then taper by 5 mg every two weeks and discontinue

Patients need to be closely followed as 1326 of patients may not respond and may require

escalation of steroid dose

< Oral azoles )
Oral 1traconazole 200 mg twice a day. for at least 24 weeks.

Oral voriconazole 200 mg twice a day. for at least 24 weeks.

Daily: 5-40 mg twice daily

Intermittent: 20 mg (10 mg twice daily) thrice weekly

Liposomal amphotericin B

Intermittent: 25 mg twice weekly

Amphorericin B lipid complex

Intermittent: 50 mg twice weekly

Puise merhiyiprednisolone

15 mg/'kg/day (maximuwn 1 gm) intravenous infusion for three consecutive days

Omalizumab

375 mg subcutaneous mjection every two weeks for 4-6 months

Inhaled corticosteroids

Single agent inhaled corticosteroid therapy should net be used for controlling inumunological

activity of ABPA. However. they are useful agents in the management of asthima

Follow-up and moniroring

e Patients are followed up with monitoring of elinical symptoms (cough. dvspnea). chest
radiograph and total IgE levels. every eight weeks

e DNMonitor for adverse effects of treatment

e Satisfactory response to therapy is suggested when there is clinical and/or radiclogical
improvement with at least 25% decline in IgE levels

e DMonitor IgE frequently to establish the ‘new’” baseline level for an individual patient

e Clinical and/or radiological worsening along with 5026 increase in IgE levels suggests an
exacerbation

You have
a new message!

Agarwal et al, Expert Review of Respir Med, 2016
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Traitement d’entretien



Nebulised liposomal-amphotericin-B as
maintenance therapy in ABPA: a randomised,

multicentre, trial

treatment

174 patients enrolled for a four-months attack

35 excluded
15 Declined to participate
14 Had a severe clinical exacerbation
2 Had hepatic toxicity
4 Had adverse events not related to
study treatment

139 randomised

65 randomised to nebulised
L-amphotericin-B group

74 randomised to nebulised
placebo group

0 lost of follow-up
7 discontinued treatment for adverse events

0 lost of follow-up
3 discontinued treatment for adverse events

1

65 included in intention-to-treat analysis and in
the 28 months follow-up

74 included in intention-to-treat analysis and in
the 28 months follow-up

GODET Cet al, Eur Resp J, nov 2021



TABLE 2 Primary and secondary outcomes according to treatment group.

Nebulised Nebulised p value Odds ratio or
L-amphotericin-B placebo Rate Ratio
(N =65) (N =74) (95% Cl)
Primary outcome Related or not to
ABPA \
First severe clinical exacerbation at 24 months 33 (50.8) 38 (51.3) 0.95 0.98 (0.50-1.90)
Secondary outcomes
First severe clinical exacerbation at 6 months (end of maintenance therapy) 9 (13.8) 20 (27.0) 0.43 (0.18-1.04)
First severe clinical exacerbation at 12 months 20 (30.8) 32 (43%) 0.13 0.58 (0.29-1.17)
Interval between randomisation and exacerbation at 24 months (days) 337 (168-476) 177 (64-288)
Number of severe clinical exacerbations at 24 months 45 64 0.25 0.80 (0.55-1.17]
Number of severe clinical exacerbation per patient at 24 months 0.7 0.9 0.28
Number of severe clinical exacerbations /number of patients 0.03

with at least one severe clinical exacerbation “at 24 months

GODET Cet al, Eur Resp J, nov 2021



Nebulised liposomal-amphotericin-B as LE
maintenance therapy in ABPA: a randomised, i
multicentre, trial

Figure 3A Figure 3B
®  Nebulized L-amphotericin-B = Nebulized L-amphotericin-B
3.4 1 - Nebulized placebo 357 Nebulized placebo
-
5 3.2- 37
H — l
- 34 1% . 1 T § 2.5 1
& i1 N e —— & ~
B 284 1 -— 2 T 2 i
s T L g '
[] | -
§ 2.6 ) | J 151 - n
£ e
E =% g 1 1
E - < |
g 22 -
g 2 " :
Inclusion End of End of End of inclusion End of End of End of
Attack treatment maintenance study Attack Maintenance study
therapy treatment therapy

GODET Cet al, Eur Resp J, nov 2021



TABLE 2 Primary and secondary outcomes according to treatment group.

Nebulised Nebulised p value Odds ratio or
L-amphotericin-B placebo Rate Ratio
(N =65) (N=74) (95% C1)

Immediate tolerance of nebulised maintenance therapy
Dyspnoea 15 (23.1) 7 (9.5) 0.02
Cough 20 (30.7) 11 (14.9) 0.02
Nausea SvpsN\ 9(13.8) 13 (17.6) 0.57
Vomiting ?\ov\(x\o 2(3.1) 4(5.4) 0.69
Headache “0 6 12 (18.5) 18 (24.3) 0.42
Reasons for maintenance therapy discontinuation 0.19
Decision of patient (not related to an adverse event) 4(6.1) 1(1.3)
Hypersensitivity syndrome 2(3.1) 0 (0.0)
Persistent cough 0(0.0) 1(1.3)
Severe clinical exacerbation 1{L5]) 1(1.3)

GODET Cet al, Eur Resp J, nov 2021
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Ongoing RCTs evaluating

Place des anticorps monoclonaux mepolizumab, dupilumab, and
Benralizumab



Place des AC-monoclonaux dans la prise en charge de 'ABPA?

Au cours de I’ABPA, ’'inhalation de spores est suivie du

. développement d’hyphes aspergillaires avec induction
X °.N..m.-,m ) d’une réponse lymphocytaire T (Th2 CD4+*) et de la
, B : i | production d’anticorps (IgE médiée [type I] et IgG médiée
{ # ' ;'i Cellules épithéliales " [type "I])
e /| bronchiques
Cellule | Eceinophile
o S W SRl Mepolizumab ihe i
e s ' _\ % les Th2 liberent des cytokines dont :
/ Om* e LT ot % IL6 stimulent la croissance des plasmocytes
| \'\ o % sécreteurs d’AC
i e ““ﬁ”.:n?\% | O"{'z" i < IL4 qui augmentent la sécrétion d’AC de type IgE qui
Y. de monocyte / p— . s oo, . _ .
W g ! Collle T “&f : induisent la libération d’histamine par les mastocytes
\\ - :\ 7 ‘\.\ Cellule Cellule B Quilizumab ° . . . 7 . f
= \Tri X % IL5 qui stimule la croissance des éosinophiles
.\‘\Q\\\ = \T\‘\O—P ﬁ q p
h % % IL10 qui réprime la réponse des macrophages




Place des AC-monoclonaux dans la prise en charge de 'ABPA?

Les mécanismes qui sous-tendent I'exacerbation
de I'ABPA sont complexes :

O La sécrétion accrue d‘IL4 et IL5 suggere que
I'inflammation type Th2 contribue a la
pathogénie de I'exacerbation de 'ABPA

O Des niveaux élevés d'IgE et des anticorps
spécifiques contre A. fumigatus suggerent
que des bénéfices cliniques peuvent
résulter du traitement avec I'omalizumab

O Une éosinophilie marquée dans le sang et le
LBA suggere que des bénéfices cliniques
peuvent résulter d'un traitement par
mépolizumab ou benralizumab




Place des AC-monoclonaux dans la prise en charge de 'ABPA?

Allergic
Bronchopulmonary
Aspergillosis

Ritesh Agarwal, MD, DM*, Valliappan Muthu, MD, DM,

Inderpaul S. Sehgal, MD, DM, Sahajal Dhooria, MD, DM,
Kuruswamy T. Prasad, MD, DM, Ashutosh N. Aggarwal, MD, DM

Clin Chest Med 43 (2022) 99-125

Omalizumab : No study has described the use of
omalizumab in acute-stage ABPA.

The current use of omalizu mab is reserved for treatment-
refractory ABPA or those who are intolerant to first-line
treatment

Anecdotal reports and case series suggest the
usefulness of therapies targeting IL-5

Due to lack of RCTs, anti-Th2 therapies should
be reserved in patients with treatment-
refractory ABPA, unconcontrolled asthma
despite glucocorticoids, and patients
encountering adverse effects with or having
contraindications to glucocorticoids and
antifungal triazoles.

Ongoing RCTs evaluating mepolizumab,
dupilumab, and benralizumab will clarify the role of
these agents in ABPA.
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Predisposing factor — asthma, CF, others

[ Aspergillus fumigatus (Af)-specific IgE levels® or Af skin test

Negative

!

.

—{ Positive

(
Check for Aspergillus Consider TIgE if

sensitization every uncontrolled asthma

2-5Yy lor pulmonary opacities

TIgE <500 1U/mL ]

J

Risque de sous diagnostic
ABPM

Associer prélevements++

h

other than Af

[Sensitizatlon to funglJ

[ ABPM

h

[

TIGE >500 1U/mL }—

(__\
Controlled Eosinophil count >500/pL Uncontrolled
asthma Elevated Af-gG® asthma
——
—_—
Repeat TIgE
(2-5y) +
[ SAFS ]
. 4
[ Thin-section CT chest ]
3 v v
Normal ] Bronchiectasis HAM
h 4 v l
[ ABPA-S [ ABPA-B ] [ ABPA-HAM

Clin Chest Med 43 (2022) 99-125
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