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Case of concurrent or recently (<6 weeks) treated Severe COVID-19

Uncontrolled diabetes mellitus, Chronic granulomatous diseases, HIV/AIDS, or primary
immunodeficiency states

Use of Immunosuppression by steroids (any dose use for >3weeks or high dose >1week),
Tocilizumab, other immunomodulators, or therapy used with transplantation

Prolonged neutropenia

. Trauma, Burns, |V drug abusers

Prolonged ICU stay
Post-transplant/malignancy (solid or Hemopoietic)

. Voriconazole therapy, Deferoxamine or other iron overloading therapy
. Contaminated adhesive bandages, wooden tongue depressors, adjacent building construction,

and hospital linens

10.Renal failure, diarrhea, and malnutrition in low-birth-weight infants/even children/adults
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Clinical forms of mucormycosis reported from different studies across the globe

BROCM

Chakrabarti et al. (India) [10,16,17]
Pulmonary

Corzo-Leon et al. (Mexico) [69]
M Cutaneous

ROCM is the most Dolatabadi et al. (Iran) [21]

M Renal
common fO rm. Jeong et al. (Global) [4]

. M Gastromtestinal
. A meta-analysis of Kennedy et al. (Australia) [85]

MUCOrmycosis cases Lanternier etal. (France) [70]
revealed that Pagano et al. (Ttaly) [71]
Rhizopus species was Petrikkos etal. (Greece) [72]
often associated with Prakast et al. (Ind@) [5)
ROCM form of the Roden ¢t al. (Globa) [3]

M Disseminated

B Others

disease et al. (Central Furope and Asia) [75]

Skiada et al. (Europe) [11]
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1. Rhino-orbito
mucormycosis)
(ROCM)

tissue

mucormycosis
3. Pulmonary
mucormycosis

Gastrointestinal

6. Disseminated

5. Mucormycosis o

Nasal stuffiness, foul smell, epistaxis, nasal discharge, unilateral
facial oedema, diplopia, proptosis, pain and redness around eyes
and/or nose, loss of vision, restriction of eye movements, palatal or
palpebral fistula, blackish discolouration over bridge of nose/palate,
prolonged Fever, headache, toothache, loosening of teeth, jaw
involvement, altered mental status

Erythema, induration, then black eschar at trauma/puncture site,

muscle pain with deeper involvement

Refractory fever on broad-spectrum antibiotics, non-productive

cough, progressive dyspnea, pleuritic chest pain

Fever, bleeding per anus, masslike lesions, then perforation of gut

Local pain and tenderness, cellulitis, fever is rare

Symptoms vary as per site of involvement, mostly associated with

pneumonia




Mucormycosis
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Patterns of IFl in practice
|

Clinical Infectious Diseases .
Yy

Revision and Update of the Consensus Definitions of
Invasive Fungal Disease From the European Organization
for Research and Treatment of Cancer and the Mycoses
Study Group Education and Research Consortium

Definitions of Invasive Fungal Disease -+ cid 2020:71 (15 September)




EORTC/MSG Consensus Group definitions:

Proven IFI Probable IF Possible IFI

Histological Host factors Host factors
or culture (neutropenia, +
evidence immunosuppressants) Clinical criteria
(in sterile material) -

Mycological criteria

(direct - cytology, culture

of non sterile material -

or indirect tests

- GM or BDG)

-
Clinical critenia
(+CT/MRI, FBS, retinal)




Mucormycosis

Mucorales are intrinsically resistant to :
Fluconazole

Iltraconazole
Voriconazole
Echinocandins
Flucytosine

Infect Dis Clin N Am 35 (2021) 415-434




Review

Global guideline for the diagnosis and management of @ ®
mucormycosis: an initiative of the European Confederation

of Medical Mycology in cooperation with the Mycoses Study
Group Education and Research Consortium




[ Strongly recommended ] Moderately recommended [] Marginally recommended [ Recommended against

A

Suspected and confirmed mucormycosis are emergencies and require rapid action

Plus

Surgical debridement with clean margins
for 3 purposes: (1) disease control, (2) histopathology, (3) microbiological diagnostics

Immediate treatment initiation
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Avoid slow
escalation of doses

If brain
involvement

If preexisting renal
compromise

Liposomal
amphotericin B
5-10 mg/kg per
day from

day1

v

v

;

Avoid slow
escalation of doses

Avoid slow
escalation of doses

Liposomal
amphotericin B
10 mg/kg per day
fromday 1

Liposomal
amphotericin B
or amphotericin B
lipid complex

10 mg/kg per day
from day 1

Isavuconazoayle IV
3x200 mg day 1-2
1x200 mq per
day from day 3

Posaconazole IV
2x300mgday1
1x 300 mg per day
fromday 2

Isavuconazoayle IV
3x200 mgday 1-2
1x200 mg per

day from day 3

Posaconazole IV
2x300 mg day 1
1x300 mg per day
from day 2

Posaconazole oral
suspension
4x200 mg per day

Liposomal
amphotericin B
<5 mg/kg per day

v
Avoid

amphotericin B
deoxycholate
Any dose




Clinical scenario consistent with Mucormycosis

* Discontinue prophylaxis Diagnosis/Disease Staging Surgical consult Improvement of immune

* Start liposomal AMB 5 » Extensive clinical examination for [jil* Immediate consult for and metabolic risk factors
mg/kg/d or isavuconazole signs of dissemination rhinoorbital disease * Taper steroids

especially in patients for e CT of grain, sinuses and chest * Evaluation of risks and * Hold immunosuppressive
whom amphotericin B is « Bronchoscopy benefits for targeted vs « moAb therapy (i.e. TNF-a,
inappropriate (loading * Biopsy suspicious lesions of hard extensive resection alemtuzumab)

-—

dose 372 mg q 8 hrs for 6 palette, skin sinuses, etc debridement * Control hyperglycemia
doses I'V/oral: followed by

372mg QD oral or IV) 12-

24 hrs after last dose

 Continue regimen for at

least 3 weeks

Re-assess infection response to treatment (clinical and radiographic)

Limited or no clinical'radiographic
improvement

* Consider escalation of liposomal amphotericin
B to 10 mg kg/day

* Consider GM-CSF (250 ug/m”"2/day)

e Consider INF-L_ (50 ng/m~2) 3x weekly

* Consider WBC transfusions

e Consider deferasirox if iron overloaded

e Start posaconazole tablets (300 mg/d)

* Consider TDM for posaconazole
(goal>1 mcg/mL and for isavuconazole
in setting of drug interactions or apparent
failure)




§ }
1.Diabetes control : Medical therapy (maintain
2.Reduce steroids adequate hydration; put
3.Discontinue immuno- PICC or CVCQC)

modulaters

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

¥ v v

Liposomal/lipid amphotericin B Lipid amphotericin B Polyene not available or Polyene/Isavuconazole/

Smg/kg/d for 3-6 weeks Not available intolerant to polyene posaconazole not available
1. Infuse S00ml of normal saline before and after

infusion of amphotericin 8 Amphotericin B deoxycholate Isavuconazole inj - 200mg tid Itraconazole - 200mg tid for
2.In 200ml 5% dextrose over 2-3h e 1-1.Smg/kg/d fOl’ 3-6 weeks on dav 1-2 & 2w'“g/d from day 3 for

3. No slow escalation ST s )
. ; . 1. Infuse SO0OmI of normal saline before and 3-6 weeks * Injection preferable, suspension is the
4. In CNS infection, dose can increase to OR ST A S A

10mg/kg/d after infusion of amphotericin Bin 5% ot
dextrose slow infusion for 6-8 hours P le ini * Stop proton-pump inhibitor, H2
2.Pre-medication to avoid infusion reaction OSRCONAZOIE IN) — 300mg bid blockers when tablet used
3.No slow escalation on day 1 & then 300mg/d for 3-6 * SUBA may itraconazole can reduce
4.Monitor RFT, potassium & magnesium level weeks absorption issues..
(Monitor trough level after 3-S5 days) * Consume along with food
* TDOM after S days is recommended

S. Monitor RFT, potassium & magnesium level

v v v

Stable disease after 3-6 weeks Progressive disease clinically & radiologically Toxicity

Isavuconazole tab — 200mg tid on If on amphotericin B R i e 1.Shift to azoles, if the
day 1-2 & then 200mg/d for 3-6 patient is on polyene

months Raise the dose of amphotericin B OR Consider adding polyene; 2.Shift to isavuconazole, if
OR Isavuconazole tab — 200mg tid on day 1-2 TDM, dose adjustment, drug interaction with
Posaconazole tab — 300mg bid on 8 then 200me/d for -6 months OR drug-drug interaction posaconazole
dav 18 than 300me/d for 5.6 months Posaconazole tab — 300mg bid on day 1 &

v & then 300mg/d for 3-6 months with azole

(Posaconazole trough level after 3-5 days
recommended) (Monitor posaconazole trough level after 3-5 days)

Mycoses, Volume: 64, Issue: 9, Pages: 1028-1037, First published: 16 June 2021, DOI: (10.1111/myc.13335)




COVID-19-associated mucormycosis: An updated systematic review of

literature Rimesh Pal et al. Mycoscs. 2021 Dec.

Protocol for the management of COVID-19-associated
Rhino-Orbito-Cerebral Mucormycosis (C-ROCM)

Clinical suspicion of COVID-associated Rhino-Orbital-Cerebral Mucormycosis (C-ROCM)

v
Possible C-ROCM - Evaluation with Nasal Endoscopy

!
Evidence on imaging | Imaging + Laboratory evidence

v v

I—— Probable C-ROCM Laboratory confirmation — » Definite C-ROCM —

Review Medical management based on general medical condition, comorbidities,

medications hepatorenal status and stage of disease
every
72 hours * Induction therapy with Amphotericin-B (AmB):

(pending * L-AmB-L/ABLC: Smg/kg/day
confirmation) * Start with 10mg/kg if brain is involved
I * ABDC:* 1.0-1.5mg/kg/day infused over 4-6hrs

* Pre-infusion S00mL Normal Saline
= If AmB is contraindicated/not tolerated/renal failure:
* Intravenous/oral Isavuconazole: 200mg 8 hourly on days 1 & 2; 200mg

once a day from day 3 onwards
* Intravenous/oral Posaconazole: 300mg 12 hourly on day 1; 300mg once a

day from day 2 onwards

Duration: No guidelines, use AmB (preferably L-AmB) for 6-8 weeks, with
weekly clinico-radiological response evaluation




Journal de Mycologie Médicale
Volume 30, Issue 3, September 2020, 101007

General review
Mucormycosis treatment:
Recommendations, latest

advances, and perspectives

K. Brunet® ¢ & . B. Rammaert * 2 ¢

L
e

Jounal de

Mycolo
Meédica

giey




ECIL-6 recommendations for salvage and
maintenance therapy of mucormycosis.

Posaconazole

Combination of lipid amphotericin B and
caspofungin
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 Clinical data do not support the use of
combination therapy, with the possible

where a combination of high-dose
LAMB and posaconazole or
iIsavuconazole might be considered.

J. Fungi 2018, 4
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m Combination are not currently recommended for

first-line therapy due to lack evidence of their MyC()]Ogle
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\
m Combinations of antifungal agents have been = '{i‘\
largely tested in vitro. Most combinations were \._.‘ _~
indifferent, except for AmB + caspofungin (CAS), Ny
PSZ + CAS and ISZ + CAS which were synergistic

e 3, September 2020, 101007
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