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Ap Katolwapn Mapla
MaBoAoyoc- EvtatikoAoyog

Aleubuvtpla MEOG KwvotavtomouAsto-Matnoiwv N N. lwviag



»H emiBiwon Tou
AoTrepyiAAou TTPQ
TNV TTEPIBAAAO

O€ AVTIMUKNT,

Ta diapopa €idn AoTtrepyiAAou eTTIfiIwWvoOUV OTN
pUON UTTO TTOIKIAEC ouvOnKeg Bepuokpaaiag, pH kai
1aBe0INOTNTAC UOATOC KAl OPETTTIKWY CUCTATIKWV




ANO2OAOI'IKH AMNOKPIZH

» Ol eyyUC aepaywyoi amogakpuvouv Ta Kovidla PEcw Kabapo
BAEVVOKPOOWTO £MONALO

» Ta emOnAlaka KUTTAPdA TWV AEPOPOPWY 00wV Kal Ta KUWYEAIOL
HAKpoWayda amoteAouV TNV mMPwWTN YPAUUN dUuvdacg

» META TN PAYOKUTTAPWON ATO TA HAKpowWayd, n Bavatwon emTuyX
veow oEeldwTikwy avtidpacswv ( NADPH-dependent reactive oxid
species)

» YTMoOOoXelC TwV pakpowaywy, omwg Toll-like receptors, dectin-1 kat
mannose-binding lectin, avayvwpilouv £101KA CUCTATIKA TOU TOIXWHA
TOU PUKNTA —TTApaywyrn KUTTAPOKIVWY — EMIOTPATEUON
OUOETEPOWIAWY —TTApaAYywyn TPWTEACWY/ TETTIOIWY

» T AgpokUTTApd €ival miong amapaitntd yla tnv dguvda tou
awou ta CD4 kat CD8 Kuttapa mapEXOUV TTPOCTATEUTIKN av



TO ®AZMA THZ NMNEYMONIKHZ AZMNEPTIAA

Inhalation of
Aspergillus spores
Normal Cavia Chronic lung disease or | o Asthma
o i :j,!sergse mild immunocompromised mmunochomtpromlse Cystic fibrosis
g host 08 Atopy
Chronic Invasive Allergic
No sequel Aspergilloma necrotising pulmonary bronchopulmonary
aspergillosis aspergillosis aspergillosis

Pulmonary aspergillosis: a
M. Kousha, R. Tadi, A.O. S
European Respiratory R



AAAEPTIKH BPOIXOINMNEYMONIKH AZMEPTIAA
(ABPA)

» lveupovikn @AEYPOVH TTOU Xapaktnpidetal amo MVEUHUOVIKA
olndnpata Kail BpoyXIEKTAGIEG, KUPLWC o€ acBeveig pe acbua n
KUOTIKN (vwon

» A. Fumigatus dia siomvong OlecOUEL GTO AVATIVEUOTIKO oUCTNHA,
OlageUYEL TOU EUPUTOU APUVTIKOU OUCTNHATOC KAt TTUpoOOoTE(
AEMPOKUTTAPLIKN ATTOKPION KAl EVEPYOTIOINCN TOU KATAPPAKTN T
(PAEYHOVWOWY KUTTAPOKIVWY, HE ATTOTEAECHA TNV
sualodnrtomoinon

> JUMTITWHATA PN €10IKA: XPOVIOC TAPAYWYIKOC BNXAg KAl GUPLYHOC
AlPoOTTUCH, amwAEla BApoUg Kal TTUPETOC

Pathophysiology and immunology of al
aspergillosis.
Moss RB. Med Mycol. 2005




AIAINQ2TIKA KPITHPIA

1) MpodiaBeaikOC TTapdyovTtac: AocOua r KUOTIKN ivwon

2) Kupla KpITpIq:
o OEeTIKA dePUATIKA £CETAON YIa ACTTEPYIAANO 1 augnuéva eTTireda IgE €

fumigatus

o Total serum IgE > 1000 IU/mL

3) ZUUTTANPWUATIKA KPITAPIA (2 attd Ta 3)

o KpuokaBiliveg N 1IgG Evavti Aspergillus fumigatus

O AKTIVOAOYIKA gupripaTa evOeIKTIKA yia ABPA

0 Hwoivogiha > 500 /L og aoBeveic xwpic aywyn UE KOPTIKOOTEP

Allergic bron
Agarwal R.




AIAITNQZTIKOZ AATOPIOMOXZ ABPA

Asthma

Screen with A, fumigatus specific IgE test;
lalternative: Aspergillus skin prick test)

Total IgE >1000 IU/ml

1) Serum Precipitins J A fumigotus IgG

253
present

! i
Megative FPositive
|
! !
Total IgE <1000 1U/rmil
Controlled Uncontrolled 7) Eosinephil count > 500 cell/L
Asthma Asthma 3) HRCT consistent with ABPA
ABPA can potentially
be excluded o
Is ABPA excluded?
Yas
AS SAFS

The spectrum of pulmon
Kanj A et al. Respir Me

ABPA




OEPAIMNEIA

KYPIA ©EPATIEIA AIAPKEIA ENAAAAKTIKA

Prednisolone

0.5 mg/kg/day yia 4 w
—0.25 mg/kg/day yia 4 w
—0.125 mg/kg/day yia 4 w
Itraconazole 200 mg 0iI¢

NUEPNTIWG

Voriconazole ) Posaconazole

=9 IV (per 0s)

o Ta kopTIKOEION ATTOTEAOUV TNV KUpIa BepaTtreia yia TIC ECAPOEIC TNS VOOOU
 H avTiguknTIoKA Ogpatreia odnyei 0TV ATTOPUYH KOPTIKOEIOWYV KAl
XPNOIMOTTOIEITAI 0 AoBEeVEIC TTOU dEV BEATIWVOVTAI UTTO OTEPOEIDN




XPONIA NMNEYMONIKH AZTMNEPTIAAQZH (CPA)

» MpocBAAAEL AVOCOETTAPKEIC ACOEVEIC, HE TTPOUTIAPXOUCA
TVEUHOVIKN BAABN

» MpodiaBecikol mMapAyoOVTEC:

v Qupartiwon

v ABPA

v XA

v Metapooxeuon mvevupova

v YotpomalouoeC AOINWEEIC KATWTEPOU AVATTVEUGTIKOU
oUGTNHATOC

v ZapKoeidwon




KAINIKA KAI ATNEIKONIZTIKA KPITHPIA

KAWVIKA supnuata —

» AnwAsla Bapoug
» XpOovIog Tapaywylkog Bnxag _ TOUAAQxXIoToV 3 MNVEG
» Awpomtuon

—_—

ATIELKOVIOTIKA gupnuatd olol + KOLAOTNTEC




AIAITNQ2zH

1) XapakTnpIoTIKA KAIVIKA + ATTEIKOVIOTIKA cupnuarta (= 3un
KAI
2) MiIKpoBI10AOYIKN TEKUNPIWON

o IgG evavtl Aspergillus fumigatus n

o armroyovwon AcTTEPYIAAOU O€ OEiyua aTTO KATWTEPO AVATIVEU
(Bpoyxookdétnon)




o aAaktopavvavn (GM) BAL: Béanioro cut off 0.88

Diagnostic Value of Galactomannan in B
Lavage Fluid for Chronic Respiratory Dis
Pulmonary Aspergillosis

Lai G et al. J Clin Microbiol 2020

o GM OpOO: ouvnOw¢ augavetal aAAa Ox1 TOOO AgIOTTIOTO OTNV XpPovia

TTVEUUOVIKN aoTTEPYIAAWON
Serum galactomannan antigen test for the di
chronic pulmonary aspergillosis.

Shin Bet al. J Infect. 2014

» 1,3-beta-d glucan (BDG). cuvibwg augdveral




AIATNQ2TIKOZ KAI OEPATIEYTIKOZ AATOPIO

Clinical or radiologic features suggestive of CPA of
at least 3 months duration

CT scan of the chest consistent with CPA e

(nodules, cavitation +/- infiltrates)

Yo

- Serological evidence of Aspergillus infection (serum TR Exclusion of other diagnoses
precipitins or A fumigotus |gG) OR (malignancy, other infections,
- Demonstration of Aspergillus spp (sputum, BAL, biopsy) connective tissue disease)
Fresent
CPA
' 1 ! ) |
Aspergillus l Aspergilloma CPPA o 1N gkAoyng 2nS ekAoyng
Nodules [ CEPA Itraconazole Posacona\\zole
! _ L - SIA Voriconazole Caspofungin, Mica
Asymptomatic Symptomatic « [Mapatetapévn Bepaneia > 6 PAVEG
Observation & Observation & Surgery; bronchial Antifungal
repeat CT scan repeat CT scan artery embolization therapy

The spectrum of
Kanj Aet al. Re




AIHOHTIKH NMNEYMONIKH
AZMEPTIAAQZH (IPA)




[MAPAIONTEZ KINAYNOY

Mapatetapevn oudETEPOTIEVIA (<
500/mm?2, > 10 nUEPECG)

AUGAEITOUPYLKA OUBGETEPOPIAQ

MNapatetapévn (>3 €BO) Kat UPNAEC
O00EIC KOPTIKOOTEPOEIOWY (> 0.3
mg/kg/day)

AwpatoAoyikn kakondeia (16iwg
Asuxatpia)

XnpeloBepaneia

Metapooxeuon pueAoU ooTwy

Oepameia pe ibrutinib

Xopnynon T-cell immunosuppressant (>
90 nuEpeg)

AAAOI MAPATONTEZX

Bapcwc maocxovteg aocbeveic MEO
XAI
Metapooxeuon cupmayoug opyavou

HIV Aolpwén

CMV mpwTtoAoipwén n
ETTAVEVEPYOTIOINON

Xpovia KOKKIWHaATwong vOoog

Hmatikn vooog
HIN1, SARS-CoV 2




KAINIKEZ EKAHAQZEIZ

< AVATVEUOTIKO cuoThud

» Mn €10IKA CUPTITWHATA : TTUPETOC, Bnxag, amoxpepyn, OUCTIVOL
» [MAgupLTIKOU TUTTOU AAYOC
» Awomtuon

<« EYKEQPAAOC

» EmAnmtikol omacpoi

» Eyke@aAka Epgppakta
» EvOokpavia alpoppayia
» Mnviyyitida

» EmokAnpidlo amootnua
» AaktuAiloeldeic BAaBeC

» Awatoyevng diaomopa Aeppa, Negpoi, Ymedwkotag, Kapdid
Owcowayog, ‘Hmap




[MTukvwTikA BAGRN AE avw
Ao[3ou 1Tou TrEPIBAAAETAI QTT
aAAoiwaoelc Baufnc uaiou:

halo sign

Air-crescent sign




AIAITNQ2zH

» Gold standard: otomaBoAoylkn €ctaon
TVEUHOVIKOU LoToU (BwpaKooKOTINoN 1 AVOLKTH
Bloyia)

» Amopovwon oti¢ BE: avocosmapkng acBbevng:
ATTOLKIOHOC

» Aspergillus antigen detection methods: serum
and BAL GM and the serum BDG




Galactomannan

Review > Cochrane Database Syst Rev. 2015 Dec 30;2015(12):CD007394.
doi: 10.1002/14651858.CD007394.pub2.

Galactomannan detection for invasive aspergillosis
in immunocompromised patients

Mariska M G Leeflang ', Yvette J Debets-Ossenkopp, Junfeng Wang, Caroline E Visser,
Rob J P M Scholten, Lotty Hooft, Henk A Bijlmer, Johannes B Reitsma, Mingming Zhang,
Patrick M M Bossuyt, Christina M Vandenbroucke-Grauls

? J Clin Microbiol. 2012 Apr;50(4):1258-63. doi: 10.1128/JCM.06423-11. Epub 2012 Feb 1.

Detection of galactomannan in bronchoalveolar
lavage fluid samples of patients at risk for invasive
pulmonary aspergillosis: analytical and clinical
validity

Jorien D'Haese 1, Koen Theunissen, Edith Vermeulen, Héléne Schoemans, Greet De Vlieger,
Liesbet Lammertijn, Philippe Meersseman, Wouter Meersseman, Katrien Lagrou, Johan Maertens

serum GM:
sensitivity 82%
specificity 81%

BAL GM:
sensitivity 86.4%
specificity 90.7%



1,3-beta-D-glucan

Review > J Clin Microbiol. 2012 Jan;50(1):7-15. doi: 10.1128/JCM.05267-11. Epub 2011 Nov 9.

Diagnostic accuracy of serum 1,3-pB-D-glucan for
pneumocystis jiroveci pneumonia, invasive
candidiasis, and invasive aspergillosis: systematic
review and meta-analysis

Akira Onishi ', Daisuke Sugiyama, Yoshinori Kogata, Jun Saegusa, Takeshi Sugimoto, Seiji Kawano,

Akio Morinobu, Kunihiro Nishimura, Shunichi Kumagai

serum BDG: sensitivity 80% and specificity 82%




Review > Clin Infect Dis. 2012 Mar 1;54(5):633-43. doi: 10.1093/cid/cir897. Epub 2011 Dec 23.

B-Glucan antigenemia assay for the diagnosis of
invasive fungal infections in patients with
hematological malignancies: a systematic review and
meta-analysis of cohort studies from the Third
European Conference on Infections in Leukemia
(ECIL-3)

Frédéric Lamoth T, Mario Cruciani, Carlo Mengoli, Elio Castagnola, Olivier Lortholary,
Malcolm Richardson, Oscar Marchetti, Third European Conference on Infections in Leukemia (ECIL-3)

Meta-Analysis > Intern Med. 2011;50(22):2783-91. doi: 10.2169/internalmedicine.50.6175.
Epub 2011 Nov 15.

Diagnosis of invasive fungal disease using serum
(1-3)-p-D-glucan: a bivariate meta-analysis

Yuan Lu T, Yi-Qiang Chen, Ya-Ling Guo, Shou-Ming Qin, Cong Wu, Ke Wang

\ ~

BDG + serum GM or two consecutive serum BDG levels:
specificity 98%




AIAINQ2TIKA KPITHPIA EORTC/MSG crit

Proven |PA

Probable IPA

All 3 criteria

Possible IPA

»-Microscopic examination of sterile material in
which hyphae are seen accompanied by evidence
of tissue damage

-Positive culture from a sterile material

1. Host factor

-At least 1 of the risk factors for IPA

2. Clinical features

-At least 1 of the CT findings suggestive of IPA

3. Mycological criteria

-Sputum or BAL Stains and/or culture showing
fungal elements consistent with Aspergillus species
-Indirect tests: galactomannan antigen detected in
plasma, serum, or BAL fluid

Host factors and clinical features.
Absent mycological evidence of Aspergillus.



Recent history of neutropenia
(<500 neutrophils/mm3) for > 10 days or
recognized hematologic malignancy

Receipt of an allogeneic stem cell transplant or a
solid organ transplant or acute graft-versus-host
disease grade lll or IV involving the gut, lungs, or
liver that is refractory to first-line treatment with
steroids

Prolonged use of corticosteroids for > 3 weeks in
the past 60 days or treatment with T-cell or B-cell
immunosuppressants during the past 90 days

Inherited severe immunodeficiency

At least one of the following conditions:
End-stage COPD requiring chronic high-dose
steroid therapy

Child-Pugh C liver cirrhosis

Influenza (H1N1)

The presence of one of the following on CT scan:
Dense, well-circumscribed lesions with or without
a halo sign

Air crescent sign

Cavity

Wedge-shaped and segmental or lobar
consolidation

Tracheobronchial ulceration, nodule,
pseudomembrane, plague, or eschar seen on
bronchoscopic analysis

ICU admission

Prolonged stay in the ICU (> 21 days)

Presence of a persistent pulmonary infection
despite broad-spectrum antibiotic therapy

Pulmonary Aspergillosis: An Evolving Challenge for Diagnosis and
Infect Dis and Ther-2020

Treatment.

Aspergillus spp. detected in sputum, BAL,
bronchial brush, or aspirate

Galactomannan antigen detected in plasma,
serum, or BAL, any one of the following:

Single serum or plasma: > 1.0

BAL fluid: >1.0

Single serum or plasma: > 0.7 and BAL fluid > 0.8

Aspergillus PCR, any one of the following:
Plasma, serum, or whole blood, 2 or more
consecutive PCR tests positive

BAL fluid, 2 or more duplicate PCR tests positive
At least 1 PCR test positive in plasma, serum, or
whole blood, and 1 PCR test positive in BAL fluid

1-3-B-d-glucan value

New tests under development:
Aspergillus species genes amplification
Lateral flow device

Detection of volatile organic compounds
Gliotoxin and bis(methylthio)gliotoxin



Pulmonary

OEPATIEIA IPA Evolving Ch

and Treatme

Combination therapy is
not routinely
recommended, but may
be considered in selected
refractory cases
Surgical resection is
considered in selected
Liposomal Amphotericin  situations
6-12 weeks B Empiric treatment could
Caspofungin be considered in
critically-ill patients with
severe liver cirrhosis
and/or end-stage chronic
obstructive pulmonary
disease and/or clinical
worsening despite broad-
spnectrum antibiotics

Voriconazole 6 mg/Kg
po/IVql2 h x 1 day
followed by 4 mg/Kg
po/IV ql2 h
Isavuconazole 372 mg
po/1V g8 h x 6 doses
followed by 372 mg
po/1V daily




[MPO®YAAKTIKH OEPAIEIA

» posaconazole 'H voriconazole (loxupn cuctaocn)
» Itraconazole, micafungin kat caspofungin (eVAAAAKTIKES ETIAOYEC)

» Mn @ApUAKOAOVIKA LETPA:

- NoonAcia avocokKateoTAAPEVWY acBevwy o€ BaAdapouc pe @iAtpa HEPA
efficiency particulate air) kat 6stikn mieon agpa

- E€wtepikol acBeveic: amoguyn OpactnploTNTWY PE UYPNAn €KkBeon o
Aspergillus, OTw¢ KNTTOUPLKN KAl OLKOOOUIKES/ KATACKEUAOTIKEG EPY

Practice guidelines for the diagnosi
of aspergillosis: 2016 update by
diseases society of America.




A2TEPIIAA
2THN ENOXH
TOY COVID




» O1aoBeveic ye COVID-19 gugavidouv ouvAOIMWEEIS, TTOU aPOopP
KUpiw¢ TTaBoyova BakTipia TG KOIvOTNTAG Kal TOV 10 TNG YPITITING
OAAG Kal OEUTEPOTTAOEIC BAKTNPIOKES ETTIAOCIMWEEIG, TTOU OPEIAOV

0€ VOOOKOUEIOKA avOeKTIKA TTaBoyova

» 'Eva etmiong coapd TpoRANHa atroTeEAOUV OI HUKNTIOKEG Aomu’o?,alg,\ss
KUPIO EKTTPOOWTTO TNV dINONTIKA Aoipwén atrd Aspergillus spp, n

EMTITWON TNG oTToiag Kuuaivetal amro 3-33% oToug aocBeveic autou




Review 2 J Fungi (Basel). 2021 Dec 11;7(12):1067. doi: 10.3390/jof7121067.

A Visual and Comprehensive Review on COVID-19-
Associated Pulmonary Aspergillosis (CAPA)

Simon Feys 1 2, Maria Panagiota Almyroudi 3, Reinout Braspenning ', Katrien Lagrou ¢ 4,
Isabel Spriet > ©, George Dimopoulos 7, Joost Wauters 1 2

COVID-19 CAPA

IAPA vs CAPA




Review > Diagnostics (Basel). 2020 Oct 10;10(10):807. doi: 10.3390/diagnostics10100807.

Invasive Pulmonary Aspergillosis in Patients with
SARS-CoV-2 Infection: A Systematic Review of the
Literature

J 4
Anna Apostolopoulou !, Zerelda Esquer Garrigos 2 3, Prakhar Vijayvargiya 2 2, n aeo £V£
Alexis Hope Lerner 4 Dimitrios Farmakiotis V

a®Q
009
Uév

Cytokine storm:
IL-1, IL-6, TNF-a, IFN

Z

Tissue and vasogenic injury Conidial colonization

=N

Germination

p- ’.Jq <-/
Tissue invasion




Opiopoc aomepyYiAAwWONG

Definitions
EORTC/MSGERC

Probable invasive aspergillosis*
(*Invasive fungal disease definitions in
patients in ICUs were excluded)

Host factors

1. Neutropenia

2. Haematological malignancy

3. Allogeneic stem cell/solid organ
transplantation

4. Prolonged use of corticosteroids
(0.3 mg/kg for > 3 weeks)

5. Treatment with T cell
immunosuppressants/B cell receptor
inhibitors

6. Inherited severe immunodeficiency
7. Acute graft-versus-host disease grade
I or IV

Clinical factors

Pulmonary aspergillosis

CT scan =dense, well-circumscribed
lesions with or without a halo sign, air
crescent sign, cavity, or wedge-shaped
and segmental or lobar consolidation
Tracheobronchitis

Bronchoscopic Analysis = tracheobronch
ial ulceration, nodule,
pseudomembrane, plague or eschar

Mycological evidence

Microscopic detection in SP, BAL, BS
Aspergillus culture in BAL, BS
Galactomannan (GM)+

1. Single serum, plasma, BAL, CSF
GM=>1.0

2. Single serum or plasma GM > 0.7 and
BAL>0.8

Aspergillus PCR+

1. > 2 consecutive plasma, serum,
blood

2. > 2 consecutive BAL

AsplCU

Putative IPA*

(*1 host factor & 1 clinical factor &
abnormal imaging &

lower respiratory tract Aspergillus+
Iture)

1. Neutropenia

2. Underlying haematological
oncological malignancy treated with
cytotoxic agents

3. Glucocorticoid treatment
(prednisone equivalent, 20 mg/day)
4. Inborn/acquired immunodeficiency
5. Mycological criterion (see
mycological evidence)

1. Fever (refractory to > 3 days on ABX,
recrudescent after > 2 days
defervescence)

2. Pleuritic chest pain/rub

3. Dyspnoea

4. Haemoptysis

5. Worsening respiratory insufficiency
6. Combination of the above

AND

Abnormal medical imaging of the lungs

Aspergillus-positive culture from
lower respiratory tract specimen
(entry criterion)

Semiquantitative Aspergillus-positive
culture of BAL without bacterial
growth, positive cytological smear
showing branching hyphae
GM 2 0.5 (modified AspIC

nnelly JP et al, Clin Infect Dis. 2020;

(chest x-ray or CT scan)




Alagpopig KpiTnpiwv EORTC/MSGERC-2020 kai
AsplICU

» BM-AspICU: epappoletal o€ OAou Toug acbeveic MEO pe ARDS
aveEaptTNTwE cuvuTTapéNG mapayoviwy Kivouvou

» Putative IPA: 1 mapayovtag Kivduvou (OXL HOVO dTTO TOUG KAQO

+

1 TUTTIKO AKTIVOAOYIKO KPLTAPLO
+

2 JUKNTOAOYIKA KPITNPIC
amouctalouv TUTTIKA dK
Kpltnpla

New clinical algorithm including f
better diagnose probable invasi

aspergillosis in ICU. Hamam
27021

1 yukntoAoyika kpttnpta ( GM antigen

and Aspergillus gPCR in serum and BALF)




ECMM/ISHAM

Definitions

Clinical factors Mycological evidence

Proven CAPA
Pulmonary/tracheobronci
form

care and SARS-CoV-2 PCR+ 2 wegks
between hospitalization and ICU
admission or 2-3 days after ICU
admission

Patient with ARDS needing
intensive care and SARS-CoV-2
PCR+ 2 weeks between

hospitalization and ICU admission or

2-3 days after ICU
admission

Tracheobronchitis
(probable)

Patient with ARDS needing intensive
S care and SARS-CoV-2 PCR+ 2 weeks
between hospitalization and ICU
admission or 2-3 days after ICU
admission

Other pulmonary for
(probable)

Patient with ARDS needing intensiy,
care and SARS-CoV-2 PCR+ 2 wee
between hospitalization and IC
dmission or 2-3 days after IC

Other pulmonary forms
(possible)

1. Histopathological and/or direct
microscopic detection of Aspergillus
spp. showing invasive growth and
tissue damage,

2. Aspergillus+ by culture, microscopy,
histology, PCR from sterile aspirate or
biopsy pulmonary materials

. Microscopic detection in BAL
. BAL culture/PCR+

. Serum GM/LFA index>0.5

. BAL GM/LFA index >1.0

Bronchoscopic Analysis = tracheobronch
jal ulceration, nodule,
seudomembrane, plaque or eschar

A OWN P

. BAL GM/LFA index > 1.0

. = 2 plasma/serum/whole blood
Aspergillus PCR+

6. 1 BAL Aspergillus PCR+ (< 36 cycles)
7. 1 plasma/ serum/whole blood
Aspergillus PCR+ and 1 BAL Aspergillus
PCR+ (any cycle)

Haemoptysis

Combination of the above

D

ulmonary infiltrate and/or cavitating
filtrate (not attributed to another
ause)

1] Refractory fever 1. Microscopic detection in BAL
2JPleural rub 2. BAL culture+ .
. 3. Serum GM/LFA index>0.5
3] Chest pain 4
4 5
5

1. Refractory fever

2. Pleural rub

3. Chest pain

4. Haemoptysis

5. Combination of the above
AND

Pulmonary infiltrate and/or cavita®igg
infiltrate (not attributed to another
cause)

1. Microscopic detection in NON~=

BAL

2. Non-BAL culture+

3. 1 non-BAL GM index > 4.5
4.>2 non-BAL GM index > 1.2
5.1 non-BAL GM index > 1.2 and



Eion AotrepyiAAou otnv CAPA

Review 2> Diagnostics (Basel). 2020 Oct 10;10(10):807. doi: 10.3390/diagnostics10100807.

Invasive Pulmonary Aspergillosis in Patients with
SARS-CoV-2 Infection: A Systematic Review of the
Literature

Anna Apostolopoulou ', Zerelda Esquer Garrigos ¢ 2, Prakhar Vijayvargiya 2,

Alexis Hope Lerner #, Dimitrios Farmakiotis #

85 cases: A. fumigatus 66%, A. flavus 9%,
A. niger, A terreus , A. penicilloides, A. tubingensi




> Emerg Infect Dis. 2021;27(4):1077-1086. doi: 10.3201/eid2704.204895. Epub 2021 Feb 4.

COVID-19-Associated Pulmonary Aspergillosis, _ _
March-August 2020 186 cCasSesS. A. fumigatu

Jon Salmanton-Garcia, Rosanne Sprute, Jannik Stemler, Michele Bartoletti, Damien Dupont, 7%’ A. fl avus 5%’ A te rreus

Maricela Valerio, Carolina Garcia-Vidal, lker Falces-Romero, Marina Machado, Sofia de la Villa,

Maria Schroeder, Irma Hoyo, Frank Hanses, Kennio Ferreira-Paim, Daniele Roberto Giacobbe, A Cal Idoustus A Ie ntu | us A n
[ ] ’ L ] ’ [ ]

Jacques F Meis, Jean-Pierre Gangneux, Azucena Rodriguez-Guardado, Spinello Antinori, Ertan Sal,

Xhorxha Malaj, Danila Seidel, Oliver A Cornely, Philipp Koehler, A penICIHIOIdeS A VerSICOIOr A
FungiScope European Confederation of Medical Mycology/The International Society for Human and : ! : 1 ]
Animal Mycology Working Group tublngenSIS O 5%

? Infect Dis Ther. 2021 Sep;10(3):1779-1792. doi: 10.1007/s40121-021-00486-8. Epub 2021 Jul 14.

Epidemiology and Incidence of COVID-19-Associated 6 cases: A. fumi

Pulmonary Aspergillosis (CAPA) in a Greek Tertiary A flavus. A. terreu
Care Academic Reference Hospital . y A

Elisabeth Paramythiotou L] George Dimopoulos T Nikolaos Koliakos ', Maria Siopi _}
Sophia Vourli 2, Spyros Pournaras 2, Joseph Meletiadis




GEPGHEUTlKn mPoGEYYylIoNn 2020 ECMM/ISHAM con

. al, Lancet Infect Dis. 2021
il

Liposomal amphotericin Bt %
3 mg/kg per day /T

@ Serum for therapeutic droeg monitoring % Continuous monitoring of renal function
{plasma trough) - recommended




Ovnrtornta CAPA

» Adpn BvnrornTta: > 50%

» ATT0dI100EVN BvnToTNTAa: 17-27%, KUPIWG AOY
BAKTNPIOKWY TUVAOIMWCEWV

» Machado M, et al. Invasive pulmonary aspergillosis in the COVID-19 era: An expected new entity. Mycoses 2021

» Apostolopoulou A et al. Invasive pulmonary aspergillosis in patients with SARS-CoV-2 infection: A systematic revi
literature. Diagnostics 2020

» Paramythiotou E et al. Epidemiology and Incidence of COVID-19-AssociatedPulmonary Aspergillosis (CAPA) i
Tertiary Care Academic Reference Hospital. Infect Dis Ther 2021

» Salmanton-Garcia J et al. The FungiScope European Confederation of Medical Mycology/The Internatio
Human and Animal Mycology working Group. Emerg Infect Dis 2021




O aocBevng pag

- Avopag 70 eTwv
- IOTOPIKO gaKXapwon dlapNnTn

- €10NX0n otnv TTaBoAoyikn KAIVIK ) AOyw

oupTrTwpaTtoAoyiag COVID-19 trveupoviag
QTTO BNUEPOU — DIOCWANVWON KAl UNXAVIKN
UTTOOTHPICN TNC AvATIVONG VTOC 24wWpou —
uerapopd otn ME®©




Eicaywyn otn MEO©

» Bapia utroguyovaipia (PaO,/FIO, <150 mmHQg)

» YwnAoi ogikteg @Aeypovng (CRP 333 mg/dl, PCT
421g/L, @eppitivn 1500 ng/mil)

» WBC: 7500/mm?3, kpeaTivivn: 2,3 mg/dl,

» ooflapni utTtoAsukwuaTivaipia (oAika: 4,8 gr/dl,
Aeukwparivn: 1,9 gr/dl)

» KaAAlEpyeleg aipaTog Kail BE: apvnTikES, avTiyovo
oUPWV VIO TTVEUUOVIOKOKKO (+)




MiIKpOBIOAOYIKOG EAEYXOCG

Huépa Mé£Bodog ATtrotéAeoua EpyaoTtiipio
NoonAgiag
otn MEO

- Real-Time PCR SARS-CoV-2 ELITe SARS CoV-2 BeTIkO IN.N.lwviag
MGB® Kit, ELITe InGenius®, UK) MikpofRioAoyikd
- KaAAiépyeia Candida albicans ka1 Aspergillus spp. TuApa
BE kai - aVTIYOVO YOAOKTOHOVVAVNG BE: 6¢1iki GM kai PCR Aspergillus spp. Epyaotrpio
0p06¢ (GMimmuno-enzymatic Platelia MikpofioAoyiag,
aipartog Aspergillus, Bio-Rad, Hercules, CA) Opdg: apvnTikr) GM kal PCR Aspergillus spp.  latpiki ZxoAn,
- PCR Aspergillus spp (Standard E.K.IM.A.

Real-Time PCR detection kit for
Aspergillus, Primerdesign™Ltd,
genesig®Kkit)
- KaAAiépyela B.E., @aopaTtopeTpia Aspergillus niger
padag MALDI-TOF (Bruker Biotyper
(Bruker Daltonics, Bremen, Germany)
KOl MUKNTOYPOMHO ME TNV TTPOTUTTN

M€BODO
BE - FilmArray®, PneumoniaPanelplus - Acinetobacter calcoaceticus-baumannii IN.N.lwviag
(BIOFIRE, Biomerieux) complex (2107, MikpoBioAoyIkd

- Streptococcus pneumoniae (10%), TuApa
- KPC Klebsiella pneumoniae group (10%), -
Staphylococcus aureus (10%)
- KaAAiépyela, TauToTToinon Kal
avTiBidypappa (Vitek2 Compactls, TTavaveekTIKO A.baumannii
Biomerieux).



R

Amopdvwon og KaAALEpyeLa MIKpOGKOTIKN €€Taon

C.albicans kat A. niger (AUECO TTAPACKEUAOHA)

amo Oeiypa B.E. KaAAEpyelac A. niger
ANTIMYKHTIKO MIC(mg/L) S/R/IE*
Anidulafungin >=8 IE
Micafungin >=8 IE
Caspofungin >=8 IE
Flucytocine 4 -
Posaconazole 0.25 IE
Voriconazole 0.5 IE
Itraconazole 0.25 IE
Fluconazole >=128 -
Amphotericin B 1 S




6n nuépa: eiIkOva BauPric udAou, TTUKVWTIKA dINBruaTa KATw AoBwv
18n nuépa: 3 KOIAWTIKOU TUTTOU BAGBEC OTO OECIO AV KAl HECO TTVEUUOVIKO AOBO e
2,2 €K, Ol OTTOIEC OEV TTPOUTITPXAV

26N nuépa: Kapia akTivoAoyiKn BEATIWON KOIAOTHATWV

38n ka1 49n nuEpa: AUETARBANTEC KOIAOTNTEG, EUPAVION TTVEUNOBWPOAKA Kal BpoyxoUTTe
ouplyyiou

18" nuEpa

WL -400 Ww: 1500 [C ungs | 250mA 120kW WL: -400 WWw:. 1500 [CT Lungs] P 2940ma 120k
T: 2.0mm L: -765.5mm 5/8/2021 11:29:32 np T: 2.0mm L: - 777.5mm 17/8/2021 12:46:35 pp




OpPEIa TOU aoBevoug

6N nuépa : ‘Evapén aywync pe BopikovadloAn
19" nuépa : MNpooBnkn AugoTepikivne B

- 38" nuépa: MNveupyoBwpakag PETA aTTO PN KOIAWTIKNG BAARN

- 40" nuépa: KaAAlEpyela TN oUOTOIXNG TTAEUPITIKAC CUAAOYNG aV
TTavavlekTiko Acinetobacter baumannii ‘ aywyn Je
LEPOTTEVEUN, KOAIOTIVN KAl TIVKEKUKAIVN

- 60" nuépa: O aoBevr)C KATEANCE CUVETTEIO ONTITIKOU Sh




Agiypata AAAwWV acOevwv- TTEPIBAAAOVTOG

» Amopdvwon A. fumigatus og dciyua BE
dUo emITTAéov  aocBevwy, o1 OTroiol
voonAeuTnkav  Tautoxpova  JE  TOV
TTpoavapepOEvTa aoBevry, XwpPIic woTO0O

val AVTITTIPOCOWTTEUOUV dINONTIKA
aoTTEPYIAAWON.
A. fumigatus A. fumiga
> 2€ TEPIBAAAOVTIKA Ociypara
atropovwonkav A. fumigatus,

A.versicolor kalt A.mondevidensis.

* Tautomoinon pe MALDI-TOF (Bruker Biotyper
(Bruker Daltonics, Bremen, Germany),
Epyaotiplo MikpoBloAoyiag, latpikn XxoAn,
E.K.M.A.

A. fumigatus




[d1auTEPOTNTES O1ayvwong CAPA

» H d1akpion JETACU ATTOIKIOWOU Kal AOiMWENG ival OUOKOA
YIOTi Ol TTEPICOOTEPOI AOOEVEIC €ival AVOOOETTAPKEIC

» Bpoyxookotrnan: evOeDEIYUEVN £CETAON YIA ETTIOKOTINON
Tpaxeiac/Bpoyxwyv kal Apn BAL kai Bioyiag Trveuuova.
(QOTOO0O0 aATTOPEUYETAI AOYW OXNMATIOUOU QEPOAUMATOC,
TTPOG atmroguyn dlactropac COVID-19 otoucg epyalouevou




ATTOUCIO TUTTIKWV KAIVIKWYV KOl
OTTEIKOVIOTIKWY EUPNMATWYV




2UUTTEPAOTMOTO

O1 4N KOAAIEPYNTIKEG TEXVIKEG avixveuong GM kail yeveTikou
UAIkoU Aspergillus o€ BE, o€ cuvbuaouo pe Tnv KaAAIEpyEIQ,
BonBouv onuavTika otnv dlIayvwaon TTlavrng TTVEUUOVIKNG
aoTtrepYiAwong oxeTidopevng e COVID-19 Aoipwén (CAPA)

[TapOAo TTou N £TTiIOPACN TNG AVTIMUKNTIKAG aywync otnVv €mmiRiwaon
TWV AoBevwV Pe dINBNTIKA aoTTEPYIAAWGC TTAPAUEVEI AYVWOTN,
OEOONEVOU HAAIOTA OTI N TTOPEIA TOUG ETTITTAEKETAI OTTO AOIMWCEEIC ATTO
evOovoookouelakad Gram-apvnTika Baktipia, N Eykaipn Evapén tng
QaiveTal va dladpauarifel anUAvTIKO POAO.
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