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Mucormycosis is a difficult to diagnose rare disease with high morbidity and mortality. Diagnosis is often delayed, LancetinfectDis2019



Treatment approaches to mucormycosis

Optimal treatment pathways for mucormycosis in adults

The ability to treat mucormycosis effectively depends on the availability
of the surgical techniques and antifungal drugs.



Treatment approaches to mucormycosis

Optimal treatment pathways for mucormycosis in adults

Depending on the geographical location not all recommended
treatments may have regulatory approval for use in clinical settings.

(A) When all treatment modalities and antifungal drugs are available
(B) when amphotericin B lipid formulations are not available

(C) when isavuconazole and posaconazole IV and delayed release
tablets are not available

IV=intravenous. PO=per os (taken orally). SOT=solid organ
transplantation. DR=delayed release.



When all treatment modalities and antifungal drugs are available

[JStrongly recommended [ Moderately recommended [CJ Marginally recommended [ Recommended against

A Suspected and confirmed mucormycosis are emergencies and require rapid action

Surgical debridement with clean margins

for 3 purposes: (1) disease control, (2) histopathology, (3) microbiological diagnostics

Plus

Immediate treatment initiation
Avoid slow If brain IfSOT If preexisting renal Isavuconazoal @ | Posaconazole oral Liposomal Avoid
escalation of doses involvement compromise 3x200 mg dayT=7 suspension amphotericin B amphotericin B

1x200 mg per 4 %200 mg per day <5 mg/kg per day deoxycholate
¢ ¢ ¢ day from day 3 Any dose
Liposomal Avoid slow Avoid slow Isavuconazoayle
amphotericin B escalation of doses escalation of doses 3 x 200 mg day 1-2 2P 2?; g r:zzl:yl;f
5-10 mg/kg per 1 x 200 mg per 1 9
) ) %300 mg per day
day from Liposomal Liposomal day fromday 3 from day 2
day1 amphotericin B amphotericin B
10 mg/kg per day or amphotericin B Posaconazole IV
from day 1 lipid complex 2x 300 mgday 1
10 mg/kg per day 1 x 300 mg per day
fromday 1 fromday 2
Response assesment
(eg weekly imaging)




When all treatment modalities and antifungal drugs are available
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Response assesment
(eg weekly imaging)

v

Stable disease or partial response

Progressive disease

Toxicity

l

v

B

v

Continuation of 1st line
treatment or change to oral
treatment

Isavuconazoayle PO Q
3x200 mg day 1-2

1x200 mg per day from day 3

or

Posaconazole DR tablets
2x300 mgday1
1x300 mg per day from day 2

Isavuconazoayle IV
3x200 mgday 1-2

1x200 mg/day 2 fro

r4

or

Posaconazole IV or DR tablets
2x300 mgday1
1x300 mg per day from day 2

Liposomal amphotericin B
10 mg /kg per day from day 1

Amphotericin B lipid complex
or

Liposomal amphotericin B

5 mg /kg per day from day 1

Isavuconazoayle IV
3x200 mgday 1-2

1x200 mg/day 2 fro

r4

or

Posaconazole IV or DR tablets
2x300 mgday1
1x300 mg per day from day 2

Posaconazole oral suspension
4x200 mg per day

Combination with pozaconazole

Posaconazole oral suspension
4 %200 mg per day

g) icin B lipid
mw-pme[)r liposomal
amphotericin B

5mg /kg per day from day 1




When amphotericin B lipid formulations are not available

'Strongly recommended [ Moderately recommended [ Marginally recommended [ Recommended against

Suspected and confirmed mucormycosis are emergencies and require rapid action

v

Surgical debridement with clean margins

for 3 purposes: (1) disease control, (2) histopathology, (3) microbiological diagnostics
Plus

Immediate treatment initiation

v

E v

If pre-existing renal compromise

.

Isavuconazole IV
3x200 mgday 1-2,
1x200 mgq per day from day 3

Posaconazole IV
2x300mgday 1,
1x300 mg from day 2

Isavuconazole IV Posaconazole oral suspension
3x200 mgday 1-2, 4x200 mg per day
1x 200 mg per day from day 3

Posaconazole IV
2x300 mgday1,
1x300 mg from day 2

Avoid
Amphotericin B deoxycholate
Any dose




When amphotericin B lipid formulations are not available

v

Response assesment
(eg weekly imaging)

.

h 4

.

Stable disease or partial response

Progressive disease

Toxicity

v

v

v

Continuation of first-line treatment
or change to oral treatment

Isavuconazole PO
3x200 mg day 1-2,
1x200 mg per day from day 3

or
Posaconazole DR tablets

2x300mgday1,
1x300 mg per day from day 2

Isavuconazole IV or PO
3x200 mq day 1-2,
1x200 mg per day from day 3

or
Posaconazole IV or DR tablets

2x300 mgday1
1x300 mg per day from day 2

Isavuconazole IV or PO
3x200 mgday 1-2,
1x200 mg per day from day 3

or
Posaconazole IV or DR tablets

2x300 mgday 1
1x300 mg per day from day 2

Posaconazole oral suspension
4x200 mg per day

Posaconazole oral suspension
4x200 mg per day




When isavuconazole and posaconazole IV and delayed release tablets are not available

[ Strongly recommended ] Moderately recommended [] Marginally recommended X

C

ended against

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

v

v

v

v

v

Avoid slow escalation of
doses

If brain involvement

If SOT

Liposomal amphotericin B
5-10 mg/kq per day from
day1

-

“

Avoid slow escalation of
doses

Avoid slow escalation of
doses

Liposomal amphotericin B
10 mg/kg per day from
day 1

Liposomal amphotericin B
or amphotericin B lipid
complex

10 mg/kg per day from
day1

Posaconazole oral
suspension
4x200 mg per day

Liposomal Amphotericin B
<5 mg/kg per day

-
Avoid

Amphotericin B
deoxycholate
Any dose




When isavuconazole and posaconazole IV and delayed release tablets are not available

v

Response assesment
(eg weekly imaging)

Progressive disease

Toxicity

v

v -

v

Posaconazole oral
suspension
4x200 mg per day

Liposomal amphotericin B Posaconazole oral
10 mg/kg per day from day 1 suspension
4x200 mg per day

Amphotericin B lipid
Complex or liposomal
amphotericin B

5 mg /kg per day from day 1

Combination with
pozaconazole

Amphotericin B lipid
complex or liposomal
Amphotericin B

5 mg /kg per day from day 1




Intention Intervention SOR QOE  Reference
Any To cureandto Amphotericin B, any formulation, D llu Chamilos' (N=70, give full daily dose from day 1)
increase survival rates escalation to full dose over days
Any To cureand to Amphotericin B, liposomal, A llu Gleissner* (N=16, haematology); Pagano™® (N=5);
increase survival 5-10 mg/kg perday Comely™ (N=4); Pagano'® (N=44); Riping®” (N=21);
rates Shoham® (N=28); Skiada” (N=130); Lanternier*
(N=34, 18 haematology, six diabetic); Kyvemitakis'*
(N=41); Stanzani*” (N=97, increased renal toxicity with
cyclosporine)
CNS involvement To cure Amphotericin B, liposomal, A i Ibrahim™ (Animal); Lanternier® (N=9)
10 mg/kg per day, initial 28 days
SOT adults To cure Amphotericin B, lipid formulation; A Ith Singh** (N=25); Sun*** (N=14); Lanternier*’ (N=3)
dose not given
SOT adults To cure Amphotericin B, lipid complex; A i Forrest™ (N=6, 3 of 6 died)
10 mg/kg per day
Any, without CNS To cure Amphotericin B, lipid complex; B llu Larkin™? (N=10); Ibrahim™ (animal); Skiada” (N=7)
involvement 5mg/kg per day
Haematological To cure Amphotericin B, liposomal; C 11} Nosari*® (N=13, 8 of 13 treated, 5/8 died); Li***
malignancy 1-<5 mg/kg per day + surgery (N=7, 2 of 7 died)
Any To cure Isavuconazole PO or IV; B Ith Marty* (N=21, 11 haematology, 4 diabetes, overall
3x200 mgday 1-2, mortality comparable to amphotericin B formulations)
1x200 mg/d fromday 3
Any To cure Posaconazole DR tablet or B Ity Duarte;”* Maertens;** Cornely; Cornely™
intravenously 2 x 300 mg day 1, (higher trough levels than oral suspension,
1x300 mg from day 2 intravenous bridging when oral dosing not feasible)
Any To cure Posaconazole oral suspension; C llu Riping® (N=8); Skiada” (N=17); Dannaoui*** (animal,
4x200 mg/day or 2 x400 mg/day emphasises preference of amphotericin B, liposomal)
Any To cure Amphotericin B, deoxycholate, D It Walsh** (renal toxicity); Pagano** (N=9); Roden™
anydose (if alternative therapy (N=532); Ullmann™* (renal toxicity); Chakrabarti®
available) (N=10); Skiada1 (N=21)
Orbital mucormycosis ~ To cure Retrobulbar injection of D Il Hirabayashi® (N=1, post-injection inflammatory

amphotericin B deoxycholate in
addition to systemic therapy

response, risk for acute compartment syndrome)

IV=intravenous. PO=per os (taken orally). SOR=strength of recommendation. QOE=quality of evidence. N=number of individuals. SOT=solid organ transplantation.

DR=delayed release.




Figure S 4. Optimal treatment pathway for mucormycosis in children
A. When all treatment modalities and antifungal drugs are availabl

Suspected and confirmed mucormycosis are emergencies and require rapid action
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B. When amphotericin B lipid formulations are not available

{ Suspected and confirmed mucormycosis are emergencies and require rapid action

v

Surgical debridement with clean margins
for 3 purposes: 1. disease control, 2. histopathology, 3. microbiological diagnostics
PLUS
Immediate treatment initiation

v

Paediatric patients including neonates

v

Amphotericin B deoxycholate
1-1.5 mg/kg/d from d1

v

(e.g. weekly imaging)
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Posaconazole oral
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TDM to maintain trough mg/d from d3 from d2 2400 mg/d
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C. When isavuconazole and posaconazole iv and delayed release tablets are not available

Suspected and Confirmed Mucormycosis are Emergencies and Require Rapid Action
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Legend:
strongly recommended
marginally recommended

DR, delayed release

Depending on the geographic
location not all recommended
treatments may have
regulatory approval for use in
clinical settings.



Adjunctive Therapy

* Administration of iron or deferoxamine to patients with
mucormycosis is discouraged

* Moderate support for G-CSF to augment host response against
mucormycosis in patients with ongoing neutropenia

 Strong support for controlling hyperglycaemia and ketoacidosis

« Recommendation for hyperbaric oxygen exposure with moderate
strength for diabetic patients



Combination Therapy

* There are no definitive data to guide the use of antifungal
combination therapy.

* Limited data support combinations of polyenes and azoles or
polyenes plus echinocandins.

* Combination therapy can be rationally given due to lack of enhanced
toxicity with possible but unproven benefit; however, data are too
limited to support this beyond a marginal recommendation.



Therapeutic Drug Monitoring (TDM)

» Strongly recommended for patients with mucormycosis receiving
treatment with posaconazole.

* Serum trough posaconazole concentrations of 1 pug/ml or higher in patients
with infecting isolates with elevated MICs are recommended to reduce the
risk of treatment failure.

* There is no clinical evidence supporting a need for routine TDM with
isavuconazole.

 However, documentation of serum drug concentrations could be useful in
some clinical situations such as suspected treatment failure, drug
interactions, suspected toxicity or intolerance, obesity, or after switching
from IV to oral therapy in a patient with documented mucormycosis



Treatment Duration

* The duration of therapy necessary to treat mucormycosis is unknown.
In general, weeks to months of therapy are given.

* |If immune defect is resolved—eg diabetes is controlled, neutropenia
definitively resolved, immunosuppression can be tapered or stopped, therapy
can be continued until resolution of signs and symptomes.

* Treatment until permanent reversal of immunosuppression and
complete response on imaging, which might be difficult to determine
because of scarring and postoperative changes.

* Treatment duration is a personalized decision.

* There is moderate support for intravenous treatment until stable
disease is achieved.



Prophylaxis

* In neutropenic patients or those with graft versus host disease,
primary prophylaxis with posaconazole delayed release tablets is
recommended with moderate strength, and prophylaxis with oral
suspension is recommended with marginal strength to prevent
mucormycosis.

* In immunosuppressed patients with previous diagnosis of
mucormycosis, surgical resection and continuation or restart of the
last drug effective in that patient is strongly recommended.

* Recommend against initiation of treatment for mucormycosis when
fever of unknown origin is the sole evidence of infection.



Thank youl!



