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B 2019 F 12 AR - 3T
# Severe Acute Respiratory Syndrome
coronavirus 2 (SARS-CoV-2) R %%
& COVID-19 (coronavirus disease
2019) - BE 2022 £ 4 K- BER
RAIH S BADRYE 622 AT
AL - MiAMmERER  HEEZRE
BEBRWRRER  HBITEEHE
DETESERW £ - EEER
s LR & 5 & 8T % mAERNE
RRJE o Z W PR FHIE BB (Acute
Respiratory Distress Syndrome) & % 4
COVID-19 EHRE W EEGHFHIE - ik
EIEW COVID-19 JRA » B MHHE
REEEMTRAWNRTE - RAE
#BEEERAN T —E AR

TR

EEH COVID-19 %25 AL
ENEREREWNERHET - T
BHEAREEREITEE RN L
A DB E 20~35% [1,7-9] ° & A F
W% FQETIEWA R - AT 108 L
7 COVID-19 ¥ & N1 & 57 & 1
A BT X RENASEBRE - K
ERAXRAEBRBEHRHEEGBH - X
B3] o B4 CAPA WP 345 4w
B AFEE% 4 X > COVID-19 ik
Bt 14 K o CAPA W3 A Rk
TRWEH A 27.7% (IAPA E %)
17.6% (AspICU algorithm & %) > £
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HEH 4 % aspergillosis fumigatus °
E & CAPA B8 H ¥ 2 % B 87 0y
R 30 RIWATEWRKET
Rl E &4 5= 44% (IAPA &)
74% (AspICU algorithm & #) [10] °
Aok TEFEE WL F G A
R wHBEURE - 240 135 L E
COVID-19 e & A > %
B CAPA MBAERKRBTE M &
% 14.8% (IAPA %) * 5.9% (AspICU
algorithm & %) > 14.1% (2021 4
CAPA T #&) - ¥ B 7 oy &l fv 1% 1+
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AREL CAPA WA - R AH AL
CAPA MHARTE % 37%  EA
CAPA W] AFE =% & 53% o
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1% 8 M M % 5 (influenza-associated
pulmonary aspergillosis, IAPA) #] £
B W] LLE g0 o R A AR BT R R B
R TAPA > RAERAE > $317 5
X o IAPA Fi A > R4 6D E 4
European Organization for the Research
and Treatment of Cancer/Mycoses
Study Group Education and Research
Consortium (EORTC/MSGERC) E %
W ERRET - AR E Y
% Fl & 36 fp TAPA W R R[1.2] © [l #
W HMAREREK AN HEE
AERREEEE MG > MKE
A WR B M AL E R TR & CAPA
(COVID-19 associated pulmonary
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aspergillosis) °
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B & E L CAPA R4 E
%% > SARS-CoV-2 FHER LAY &
ERAE T Wik ERRD - £
REERAT Rk E KR IE
PFEEZE T ae B 1 - I b3 i BE R
e o BRIz BEEE 0 B
IR RS HHELH RZWH
1€ il B9 2 4 (4 38 [E &% - Janus kinase
inhibitor * #¢ IL-6 inhibitor) * B3 A
BEARGERA  FHERTIELZ
o
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k3% 2020 % EORTC/MSGERC
7 % invasive fungal infection ¥
Ef : Proven fungal infection ¥ &
EAMBREENESARABYT
F aspergillus PCR [z 14 ° Probable
invasive fungal infection B & % 2 & A
HEBET mEBERZGHEE2L
mEREEEE (REEER K
aspergillosis galactomannan antigen
(GM) = aspergillus PCR [ M35 3%)
[3] o AT ER R 3 Bl w38 & Wi A
# > % 4 EORTC/MSGERC & % W
RAGRHEET  HURESHEER
A invasive fungal infection ]
BT & & (AspICU algorithm & #) (%k
—) (4]l BREH > NEWER S
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AR A > H #w invasive fungal
infection #y#&% > F i EORTC/
MSGERC {& # 3 & # f 29 1 & % 6t
¥ IAPA i BB E &£ (2] - W& >
J& COVID-19 T 1 % & #y 1% 3 1 i 2
H i (CAPA) - EORTC/MSGERC
T 2021 F4HH CAPA il 2B € &
(k=) [5] ° 4t # (1) tracheobronchitis
K (2) other pulmonary form
CAPA * proven W E &4 5 & (1) &
# %K (plaque, pseudomembrane
® ulcer) I H LLE (2) FiAL& T
FUHABREEINEARABIT R
aspergillus PCR [5 ¥ ° W probable
CAPA W2 BT R4 3 & (1) HERE
L+ K (plaque, pseudomembrane
ulcer) A& ft it 7 aspergillosis GM index
> 0.5 * 3% BAL (bronchial alveolar
lavage) aspergillosis GM index = 1.0
%% Positive BAL culture/aspergillus
PCR ; (2) Fii 8 % & & H Mk fm £V
T f£— : Positive BAL culture % °
Serum aspergillosis GM index > 0.5
3% * BAL aspergillosis GM index = 1.0
% > =2 % serum aspergillus PCR (+)
% * —% BAL aspergillus PCR (+) (<
36 threshold cycle) # * —Z% serum
aspergillus PCR + BAL aspergillus PCR
(+) ° Possible pulmonary CAPA 1]
B € & 2 I3 15 2R kim LT F
— : non-bronchoscopic lavage culture
(+) & ° single non-bronchoscopic
lavage aspergillosis GM index >
4.5 % ' > 2 £ non-bronchoscopic
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#F— AsplCU algorithm £ (ref: Am J Respir Crit Care Med Vol 186, Iss. 1, pp 56—64, Jul
1,2012)

Proven invasive pulmonary aspergillosis

Microscopic analysis on sterile material: histopathologic, cytopathologic, or direct microscopic
examination of a specimen obtained by needle aspiration or sterile biopsy in which hyphae are
seen accompanied by evidence of associated tissue damage. Culture on sterile material: recovery
of Aspergillus by culture of a specimen obtained by lung biopsy

Putative invasive pulmonary aspergillosis (all four criteria must be met)
1. Aspergillus-positive lower respiratory tract specimen culture (= entry criterion)
2. Compatible signs and symptoms (one of the following)
* Fever refractory to at least 3 d of appropriate antibiotic therapy
e Recrudescent fever after a period of defervescence of at least 48 h while still on antibiotics
and without other apparent cause
e Pleuritic chest pain
e Pleuritic rub
e Dyspnea
e Hemoptysis
e 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 (absolute neutrophil count < 500/mm3) preceding or at the time of ICU admission
e Underlying hematological or oncological malignancy treated with cytotoxic agents
e Glucocorticoid treatment (prednisone equivalent, > 20 mg/d)
e Congenital or acquired immunodeficiency
4b.Semiquantitative Aspergillus-positive culture of BAL fluid (+ or ++), 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 Invasive pulmonary aspergillosis (IPA) is
not met, the case is classified as Aspergillus colonization
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#F&— COVID-19-associated pulmonary aspergillosis (CAPA) EZ[5]

Entry criteria:Patient with COVID-19 needing intensive care and a temporal relationship

Tracheobronchitis Other pulmonary form

Proven Biopsy or brush specimen of Lung biopsy showing invasive fungal elements
airway plaque, pseudomembrane or and Aspergillus growth on culture or positive
ulcer showing hyphal elements and Aspergillus PCR in tissue
Aspergillus growth on culture or
positive Aspergillus PCR in tissue

Probable Airway plaque, pseudomembrane Pulmonary infiltration or cavity (chest CT 54 fll
or ulcer I LD ME— ¢ EDURE—:
« Positive bronchoalveolar lavage * Positive bronchoalveolar lavage culture 5%
culture or PCR &, * Serum galactomannan index > 0.5 or serum LFA
+ Serum galactomannan index >  index > 0.5
0.5 or serum LFA index > 0.5 B¢ + Bronchoalveolar lavage galactomannan index >
* Bronchoalveolar lavage 1.0 or bronchoalveolar lavage LFA index = 1.0
galactomannan index > 1.0 or B
bronchoalveolar lavage LFA - tests in plasma, serum, or whole blood %
index=1.0 *a single positive aspergillus PCR in
bronchoalveolar lavage fluid (< 36 cycles) B¢,

* Single positive aspergillus PCR in plasma,
serum, or whole blood, and a single positive in
bronchoalveolar lavage fluid (any threshold cycle
permitted)

Possible Pulmonary infiltration or cavity (chest CT 54F) /i

ELUME—

« Positive non-bronchoscopic lavage culture B¢

* Single non-bronchoscopic lavage galactomannan
index > 4.5 B},

* Non-bronchoscopic lavage galactomannan index
> 1.2 twice or more B,

* Non-bronchoscopic lavage galactomannan index
> 1.2 plus another non-bronchoscopic lavage
mycology test positive (non-bronchoscopic
lavage PCR or LFA)

Llateral flow assays (I.FA)
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lavage aspergillosis GM index > 1.2
3% * —Z non-bronchoscopic lavage
aspergillosis GM index > 1.2 +—%&
non-bronchoscopic lavage aspergillus
PCR (+) °

=

B K BB COVID-19 HH% A
WREFREE TR AL 3 RUALEN
FHEE CHENLERLTZARR
R IR KRR AW B 0B
HERBEL MR ERE - FAER
G > ZMR A EE - £t
RILHE E 2 E CAPA BT T #E ©
fo R W] DAFE 3R & HE I BN E G BT g
BT RIEZ T LLE B
REWNENDE - ENETREAY
ALULERERERNRE  wEH
i WEHERSRBBGE - F
4T BAL (bronchial alveolar lavage) #
B 7] LA AR BH 3 & 0 aspergillosis
GM VLK PCR - # CAPA 3 B 8L R
% 727% % EE#H 66.7% ° Wi
12 09 BB 5 > proven CAPA B
A > Jhifnfn 7 aspergillosis GM [ &
ERA 214% [6]  wRH REWE
£ - A7 LL# E % NBL (non-directed
bronchoalveolar lavage) * ¥ VL7 % B
BETMAETPREARE - T B8
s& NBL 1% % ] aspergillosis GM L &
PCR H 7l £ 0 5 72 2 Bf invasive
fungal infection ] € %& ¥ # °

CAPA R H % > E#& L

voriconazole (loading dose 6 mg/kg
twice a day for two doses, followed by
4 mg/kg twice a day) 2 isavuconazole
(loading dose 200 mg three times a day
for six doses, followed by 200 mg once
a day, 12~24 h after the last loading
dose) #iGH EEEY  Voriconazole
HMEREENEWRENRELR
Y R W R B 1E R ° Voriconazole ]
plasma trough concentration % 3% % ¥
T 2~6 mg/L °

Isavuconazole A LLEB D EH R
EERMER  BRMMOTFE
MEWRE THRUORZTHEESE
A2 & A ZWEE - Liposomal
amphotericin B (3 mg/kg per day) fl|/&
FEWBRAE  BARWRA RS
T E azole BN W H B > F I
FE BB 36t ° Echinocandins 38 Jf| 2
AT RERBER  TUEEERE
KA S LA azole B Y1 ARE
PG o

Ef CAPA BB LA 0 HA
Bf R b fE e R e R R A - T
WEFREBRERFHZ 6~12 #H - {7
B EAEmMm A ENEEE o Ao
IR E € B GM B DL B B V6 R R
2 e

& &8

W RE RREN SRR
WRY  HEMANETE - SARS-
CoV-2 REREAR M FREL
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REMMAEHEE  URBRFME
WA Wy R K FAME X
BERNMBUERBEFNRE -
CAPA & COVID-19 EREHANEE
EHR A - BT IR IR
BAREGHATRE - BEWDIHEF
DEH—ARRANIE - ERATEE
W B R BRI R KRR B
W AL R R PR A R Y
Gty - WRERFEM  THRER
A TRAGRE - EERFWBEENR
BRE > A 132 2 B COVID-19 *¢
REEEMERFRAF - 75 L
(57%) HEZTEHEIBE FE (98%
Posaconazole) ° & A NE & /% &
30 X > H 10 fif A% 4 CAPA >
B o MBAEREERANBE A
B R (BEE 17.5%) —fL A
ERERABE RN ENAR (FEE
1.4%) o T8 P7 V& HL 0808 2 W 1 ] 7] LA
RO KEKEE COVID-19 HABA
CAPA W& - AT > WAAXF - W
MAmAW 30 RWTFERNRHBEZE
£2 (63.1% vs. 62.7%) [11] » R & >
WAk T BT R SR AR
WUE TE 51 Fl 2 COVID-19 E K
AEFRHAEBRERE 2N -
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COVID-19—associated Pulmonary
Asperqgillosis

Shih-Ping Lin, Zhi-Yuan Shi, Po-Yu Liu

Division of infectious disease, Taichung Veterans General Hospital, Taichung, Taiwan

Acute respiratory distress syndrome (ARDS) is a major complication of
coronavirus disease 2019 (COVID-19). Patients presenting with ARDS can rapidly
develop invasive pulmonary aspergillosis. Reports of COVID-19-associated
pulmonary aspergillosis (CAPA) have raised concerns about it worsening the
COVID-19 disease course and increasing mortality rates. Immune dysregulation
and epithelial lung damage arising from COVID-19 immunopathology are likely
predisposing mechanisms for CAPA. This article introduces the prevalence and
incidence of CAPA and its associated risk factors. The diagnosis of CAPA remains
challenging, mainly because the bronchoalveolar lavage fluid galactomannan test,
culture, and polymerase chain reaction are the most sensitive diagnostic tests for
aspergillosis. However, because of the risk of disease transmission, bronchoscopies
are rarely performed for patients with COVID-19. We discuss the definition of
CAPA provided by the European Organization for the Research and Treatment
of Cancer/Mycoses Study Group Education and Research Consortium. Finally,
voriconazole and isavuconazole are the first-line treatment choices for possible,
probable, and proven CAPA cases. However, drug-drug interactions associated
with broad-spectrum azoles require consideration. Antifungal prophylaxis was
associated with a significantly reduced CAPA incidence, but this did not translate
into improved survival rates. Therefore, further randomized controlled trials are
warranted.

Key words:  Aspergillus, SARS-COV-2, COVID-19
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