














COVID19 associatedpulmonary aspergillosis(CAPA)

Intensive Care Med 2021 Aug;47(8):819-834.
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Proposed clinical guidance for the management of CAPA bt 5 .

Unexplained clinical detorioration
despite SOCtherapy!®
* Immunosuppressive medication

Factors that increase CAPA probability: ‘

* Positive Aspergilius culture from respiratory tract '
-

* Radiology showing cavitating or well-described
nodular lung lesion on CT

* Serum GM.

Bronchoscopy:
* Inspection of large alrways

* BAL Jor microscopy. fungal « bacterial culture « GM + Asp, PCR
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Asp., Aspergillus spp.; BAL, bronchoalveolar lavage; CAPA, COVID-19 associated pulmonary aspergillosis; CT, computerised tomography; . . .
GM, galactomannan; IATB,invasive Aspergillus tracheobronchitis; PCR, polymerase chain reaction; SOC, standard of care; TDM, therapeutic drug monitoring Intensive Care MEd 2021 AUgr47(8)819'834



Defining and managing COVID-19-associated pulmonary
aspergillosis: the 2020 ECMM/ISHAM consensus criteria for

Defining and diagnosing CAPA research and clinical guidance
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BAL, bronchoalveolar lavage; CAPA, COVID-19-associated pulmonary aspergillosis; Cq, quantitation cycle; ECMM, European Confederation
of Medical Mycology; GM, galactomannan; ISHAM, The International Society for Human and Animal Mycology; )
LFA, lateral flow assay; PCR, polymerase chain reaction; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2 Lancet Infect Dis. 2020;21(6)e149—-e162. 32



Combination of mycological criteria: A better surrogate to identify
CAPA patients and evaluate prognosis?
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From respiratory specimens:

(i). ‘Direct respiratory sample examination with branched
hyphae suggestive of Aspergillus-type hyphae,

(i) respiratory sample culture growing Aspergillus sp.,

(i) galactomannan in bronchoalveolar lavage (index of >1.0),

(iv) Aspergillus gPCR in respiratory sample with quantitative
cycle (Cq) of <36;

From serum:

(i) galactomannan in blood (index of >0.5),

(i) positive Aspergillus QPCR in blood with Cq of <40,
(iii) blood BDG of >80 pg/mL.

CAPA, COVID-19-associated pulmonary aspergillosis; gPCR, quantitative polymerase chain reaction

BDG, B(1,3)-D-glucan

J Clin Microbiol. 2022 Mar 16;60(3):e0216921.



HIDSA, . (VD
IDSA guidelines for the management of aspergillosis e cuaeines for e Diagnosis and Managemen of

Aspergillosis: 2016 Update by the Infectious Diseases
Society of America

recommendation evidence
Primary treatment with voriconazole \‘ st Strong 66\ngh
2\ \ ( 6
Patients with strongly suspected IPA warrant early.initiation of Strong High

antifungal therapy, whilst awaiting diagnastic evaluation

)
Alternative treatment with I|posomal A N\ N ‘A\ Strong Moderate
vel:

Primary therapy with echinocandm is hot recommended Strong Moderate
Alternati ent \&I@‘Xvuconazole Strong Moderate
AV p.

For select patients W|th documented IPA, combination antifungal therapy with Weak Moderate

voriconazolewand an echinocandin may be considered

EchiMndins (micafungin or caspofungin) can be used in settings in which azole or ~ Weak Moderate
polyene antifungals are contraindicated

34
Clin Infect Dis. 2016 Aug 15;63(4):el1-e60



Treatment of CAPA

Azole-sensitive

CAPA

Defining and managing COVID-19-associated pulmonary
aspergillosis: the 2020 ECMM/ISHAM consensus criteria for
research and clinical guidance

\Voriconazole

Day 1

2 x 6 mg/kg/day
Day 2+

2 x 4 mg/kg/day

@)

Days 1-2

3 x 200.mg/day
Day 3+

1.x 200 mg/day

Isavuconazole

T

Liposomal AmB
3'mg/kg/day

AmB, amphotericin B; CAPA, COVID-19-associated pulmonary aspergillosis;
TDM, therapeutic drug monitoring

Azole-resistant

Suspected

Voriconazole plus
echinocandin @
or

Isavuconazole plus
echinocandin

Suspected or
proven

Liposomal AmB
3 mg/kg/day

D@

@

TDM recommended
Continuous monitoring of renal
function recommended

Lancet Infect Dis. 2021;21(6):e149—-e162.
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Clinical Infectious Diseases LI aly

IDSA guidelines for the management of aspergillosis B Gudsines for e Diagnosis and Management of

Society of America

Treatment duration:

e Minimum of 6—12 weeks

Depends on:

 The degree and duration of immunosuppression
e Site of disease

«Evidence of disease improvement

Clin Infect Dis. 2016 Aug 15;63(4):e1-e60 36



Therapeutic drug monitoring (TDM) of antifungal agents

* Weekly TDM in patients with CAPA is recommended, specifically forvoriconazole
and posaconazole.

* For voriconazole, a plasma trough concentration of 2—6 mg/L‘is recommended.

* For posaconazole, the lower threshold is 1T mg/L.

* No isavuconazole target concentration-has been defined, but TDM might be
warranted in patients who are on'-RRT or ECMO or with obesity.

* |In a prospective observational study, 34 ICU patients were receiving voriconazole for
the treatment of invasive fungal infection, 35% (12/34) of the voriconazole plasma
trough levels were not within the therapeutic range.*

CAPA, COVID-19-associated pulmonary aspergillosis; RRT, renal replacement therapy; Lancet Infect Dis. 2021;21(6):e149—-e162.
ECMO, Extracorporeal Membrane Oxygenation; ICU, intensive care unit * Unpublished data



Take-home messages

* Diagnosis of IPA in ICU populations requires a high index of suspicion.

e Critically ill patients without classic risk factors (e.g. COPD, cirrhosis, severe Influenza,
severe COVID-19, steroid use) should start adequate antifungal therapy upon
suspicion of IPA, before obtaining definitive proof of infection

* A diagnostic work-up for IPA‘is recommended in clinically deteriorating patients with
no other explanation or with cavitary and/or nodular lesions on CT scan.

* Integratingall mycological tests would be useful (including GM, LFA, qPCR, culture )

* First-line treatment: voriconazole or isavuconazole

» Salvage/azole-resistance: liposomal amphotericin B

IPA, invasive pulmonary aspergillosis; ICU, intensive care unit; COPD, chronic obstructive pulmonary disease; Intensive Care Med 2021 Aug;47(8):819-834.
gPCR, quantitative real-time polymerase chain reaction
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70 y/o man
+  BPH

* 40 pack-year heavy smoker

Sputum with cough, fever
and dyspnea 4 days

Patient scenario

CXR: bil infiltrative change

ER

SPO2 drop t0.80—-86%, RR >28bpm,
intubation with ventilator support,
COVIDPCR (+)

SARS-CoV-2 infectious pneumonia with ARDS, AKI

J Microbiol Immunol Infect . 2022 Apr;55(2):353-354.

Peter WL Liu, personal case and images.

4(



Patient scenario

ETT with MV support
SARS-CoV-2 infectious pneumonia with severe ARDS (P/F ratio 84)

Aspergillus infection

Day 4 ETA Aspergillus Ag (LFA): 2.300 Positive
Day 6 ETA Aspergillus Ag (GM): 11.018 Positive
Day 9 ETA Aspergillus Ag (LFA): 5.430 Positive
Day 12 ETA Aspergillus Ag(LFA): 25.970 Positive

Sputum culture
Day 6 Fungus'S/C: Candida albicans, few Yeast-like

Prone position

Day 12-14, CXR infiltration progress
Severe ARDS (P/F ratio 84)

ICU Day 1 ICU Day 14

J Microbiol Immunol Infect. 2022 Apr;55(2):353-354.

Peter WL Liu, personal case and images.



Clinical course

Day 13 Elevated Aspergillus Ag level :
5.430 (06/03) — 25.970 (06/07)
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Chest CT scan

Peter WL Liu, personal
case and images.



« Pleural effusion culture: Mold
e |ITS (internal transcribed spacer,
ITS) sequencing : Cunninghemella

berthollectiae
* Drug susceptibility test:
Final ID AmB ITC VRC PSC .ISC'\ 'AND AND
MIC MIC MIC MIC. 'MIC  MEC ~MIC
CunninghamellaCLSI
bertholletize  M38-A2 2 > 16 (1)>16 >8(0.5)>8 >8 >8
S . 012" 1 0.03 ~05  <0.004 >8

terreus M38-A2

< Dm—) -8
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. J Microbiol Immunol Infect . 2022 Apr;55(2):353-354. i
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Cunninghemella-berthollectiae

J Microbiol Immunol Infect . 2022 Apr;55(2):353-354.

Peter WL Liu, personal case and images.



Risk dactors of COVID-associated mucormycosis

Environmental factors

Indoors

(Home/Hospital)
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Mycoses. 2021 Sep;64(9):1028-1037.
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Obtain sample for microbiology
and pathology

Extrapulmonary lesion

Suspected CAPM (clinical features, imaging)

v

Sputum or tracheal aspirate microscopy

v

Aseptate hyphae

Present

Absent

-

-

Probable CAPM

Central orperipheral lesion

Peripheral lesion alone

-

.

-

Obtain tissue for histopathology

»| and culture for definite diagnosis of

proven CAPM

Bronchoscopy*

Image-guided biopsy or fine-needle
aspiration cytology*

Figure 1: Diagnostic algorithm for evaluating suspected CAPM

CAPM=COVID-19-associated pulmonary mucormycosis. * Direct microscopy or histopathology showing broad aseptate hyphae.

-

-

Bronchial washings or
bronchoalveolar lavage: probable
CAPM

Endobronchial biopsy or
transbronchial lung biopsy: proven
CAPM

Proven CAPM

Definition, diagnosis, and management of COVID-19-
associated pulmonary mucormycosis: Delphi consensus
statement from the Fungal Infection Study Forum and
Academy of Pulmonary Sciences, India

Clinical features and Imaging

Direct microscopy

Hyphae: present or absent

One or more tests positive

CAPM and antifungal therapy

Lancet Infect Dis. 2022;S1473-3099(22)00124-4.
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Treatment algorithm for CAPM

§
1.Diabetes control
2.Reduce steroids
3.Discontinue immuno-
modulaters

!

Extensive surgical debridement (If eye
involved, exenteration of eye; in lung, if
localized or one lobe involved) . )

}
Medical therapy (maintain
adequate hydration; put
PICCorCVC) |

Y.
Liposomal/lipid amphotericin B
Smg/kg/d for 3-6 weeks
1. Infuse S00ml of normal saline before and after
infusion of amphotericin B
2.In 200ml 5% dextrose over 2-3h

3. No slow escalation
4. In CNS infection, dose can increase to

10mg/kg/d

S. Monitor RFT, potassium & magnesium level

Lipid amphotericin B
Not available

Amphotericin B deoxycholate

— 1-1.5mg/kg/d for 3-6 weeks

1. Infuse 500m! of nogmal saline before and
after infusion of amphotericin Bin 5%
dextrose slow infusion for 6-8 hours

2.Pre-medication to avoid infusion reaction

3.No¢ slowescalation

4:Monitor RFT, potassium & magnesium level

Polyene not-available or Polyene/Isavuconazole/
intolerant to polyene posaconazole not available

Isavuconazole inj- 200mg tid Itraconazole — 200mg tid for

on day 1-2 8¢200mg/d from day 3 for 3-6 weeks (Monitor LFT every week)
3-6 weeks * Injection preferable, suspension is the
OR next choice before tablet

b * Stop proton-pump inhibitor, H2
Posaconazole inj - 300mg bid blockers when tablet used
on day 1 & then 300mg/d for 3-6 * SUBA may itraconazole can reduce
weeks absorption issues.

(Monitor trough level after 3-5 days) * Consume along with food
* TOM after 5 days is recommended

\ 4

Stable disease after 3-6 weeks

Isavuconazole tab — 200mg tid on
day 1-2 & then 200mg/d for3-6
months

OR

Posaconazoletab - 300mg bid on

day 1 & then 300mg/d for 3-6 months
(Posaconazole trough level after 3-5 days
recommended)

Progressive disease clinically & radiologically

G B

If on amphotericin B

Raise the dose of amphotericin B OR

Isavuconazole tab — 200mg tid on day 1-2

& then 200mg/d for 3-6 months OR

Posaconazole tab — 300mg bid on day 1 &

then 300mg/d for 3-6 months
(Monitor posaconazole trough level after 3-5 days)

v

Toxicity

1.Shift to azoles, if the
patient is on polyene
2.Shift to isavuconazole, if

If on azole

Consider adding polyene;

TDM, dose adjustment, drug interaction with
drug-drug interaction posaconazole
with azole

Mycoses. 2021 Sep;64(9):1028-1037.
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Definition, diagnosis, and management of COVID-19- @N®
associated pulmonary mucormycosis: Delphi consensus

statement from the Fungal Infection Study Forum and

Academy of Pulmonary Sciences, India

CAPM is a rare but under-reported complication of COVID-19.

» Flexible bronchoscopy is recommended as an early diagnostic tool for CAPM infection.

» Liposomal amphotericin B (5 mg/kg per day) and early surgery are recommended as central to the
management of mucormycosis in patients with COVID-19.

« Posaconazole or isavuconazole was-recommended as maintenance therapy following initial response. In
patients with stable ior, progressive disease, the experts recommended salvage therapy with posaconazole or
isavuconazole.

CAPM, COVID-19-associated pulmonary mucormycosis

Lancet Infect Dis. 2022;S1473-3099(22)00124-4.





