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Background: Mucormycosis

* Life threatening angio-invasive fungal infection predominantly occurs in
immunocompromised host

* Associated with very high mortality despite aggressive therapy, (sutgical
and antifungal therapy)

* The most frequently reported pathogens in mucormycosis are Rbizopus
spp., Mucor spp. and Lichtheimia spp. (formerly of the generafbsidia and
Mycocladus), followed by Rhizomucor spp., Cunninghamella spp.,
Apophysomyces spp. and Saksenaea spp

* Cunninghamella species is more virulent in expetimental models and

may be associated with a higher mortality.rate in patientss
Skiada A, et al. ClingMicrobiol Infect 2011)417: 1859-1867.
Roden MM;%et‘al. Clin Infect Dis 2005; 41:634.
PatraitisiV et,al. Med Mycol. 2013;5%(1):72-82.

Risk Factors: MugoFmycosis

* Diabétes and hyperglycemia

* Henratological malignancies

» Solid organ_ Transplant

* Steroids & Immunosuppressive

* Road Ttaffic accidents, Natural disasters (Tornado, Tsunami victims)

* Nasocomial; surgical site infection, Adhesive taps, ECG lead, Wooden
tongue depressor

*Prior Voriconazole exposure (scant data)

* I[ron Overload, deferoxamine therapy
Kontoyiannis D P & Lewis R E. Blood 2011, Future Microbiol 2013, U. Binder,et al. Clin Microbiol

Infect 2014; 20 (Suppl. 6): 60-66G. N. Pongas et al. Clinical Microbiology and Infectious Diseases,

2009, Andresen D, et al. Lancet 2005
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Rhino-orbito-cerebral (ROC)

Pulmonary

Site of Skin and soft structure
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Dlagno i(ég Suspected mucormycosis
y, ROC, Skin and Soft Tissue
mlnal M 05|s l

Eschar/ Clinical Exam/

iR SAEII / Soft tissue USG
OQ Tissue sampling Biomarkers, GM/BDG

M ‘ Moderat: mmendati
@ Direct Mlcroscopy Culture Histopathology

Strong recommendation

‘ Molecular‘ldentification ‘ ’ Drug SuschtibiIity testing ‘ ‘ II:|'C ‘

Adapted from Global guideline on mucormycosis: Under review; The Lancet ID
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Culture and Species |dentification

* Don’t have enough evidence to
recommend identification of

mucormycosis to the ger%
and/or species level h uide

antifungal treatme
* Species identification'is é

important foﬁreak
mvesUga&@ epide Q@?V
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M&mor;f’l? dﬁbalzls?g
Q Fr:(:jzﬁmg *ldentlfled

Muco as Aspergillus spp and
vige a

Broad (3-25 um in diameter), ribbon like, folded,
thin-walled, primarily aseptate hyphae that have

@nmunohistochemistry with irregular diameters; with nondichotomous irregular
commerciaIIy available branching and accompanying tissue necrosis and

. . fungal angioinvasion
monoclonal antibodies or PCR
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Radiology

The lesions of mucormycosis are characteristic, but nonspecific

Radiologicadl
Featuses

 Vessel occlusion detekcted by

CTpulmonary angiography
is @ more sensitive,and
possibly morespecific
radiographig$Signthan other
common CT findings of
invasive mould disease in

atiénts with

aematelogical
malignancies

CT/guided needle biopsy
was found to be superior in
diagnosing pulmonary
mucormycosis over BAL
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Laborq’{@kbase@é%ging: Under development
O

*Sp ;serologi@arkers to detect Mucorales are currently not

a le.
e of galac
recomme , although mixed infections do occur
pus spp. could yield positive BDG results

. Certain@z
°E AQd ateral-flow immunoassay (LFIA) that is able to detect
se | fungal pathogens including Mucor spp. and Rhizopus arrhizus

@etection of a serum disaccharide by mass spectrometry (MS) has
een useful for the diagnosis of nine out of 10 patients with
MuCcormycosis

P2

an to exclude mucormycosis is moderately

Angebault C et al. Open Forum Infect Dis 2016; 3(3): ofw128.
Ostrosky-Zeichner L, et al. Clin Infect Dis 2005; 41(5): 654-9
Mery A, et al. J Clin Microbiol 2016; 54(11): 2786-97
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Principles

* Suspected mucormycosis requires urgent intervention: often a@l?
progressive and destructive infection &

(Medicine, Microbiology, Radiology, Surgeon and,Histopatho

* Delay in initiation of therapy: Increases mortality W @é

* Team approach: For making early diagnosis an gemen;c gﬂ@
o

b.
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> Q&
Approg&@o §rﬁ§wt
o Eff greatm &

i bnte s

rmycosis ires both
ﬁrgical and aftifungal drugs
Q Early co e surgical
mucormycosis
when possible (Strong
mendation)

@esection or debridement
should be repeated as required
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Systemic antifungal treatment

* Amphotericin B deoxycholate has been the drug of choice for
* Liposomal Amphotericin B is preferred

therapy ﬂ
* The downsides of combination therapy are un e&d from

potential added toxicity, drug interactions and

A xS

* No definitive data to guide the utilization of antifungal combination

decades
Q\

Q&
)
,‘6

e

7
KyvernitakHQ Clin Microbiol M& 6; 22(9): 811 el-e8

2

é 4
&

and control of underlying co I Multidisciplinary approach is required

Antifungal therapy
Amphotericin B deo

infection and/or renal failure
Amphotericin B/ipid complex

°
Amp r&lmdal dispersio|
Po%o b

Combination therapy g \ CIII
i0!

Liposomal amphoteriein v& BIl Daily dose: 5 mg/kg. Liposomal amphotericin B should be preferred in CNS

cIl No data to support its use as first-line treatment. Alternative when
amphotericin B formulations are absolutely contraindicated.

Control of underlyi All Includes control of diabetes, hematopoietic growth factor if neutropenia,
) discontinuation/tapering of steroids, reduction of immunosuppressive therapy

Surgery

Rhino-@erebral infection All

Soft tis ection All

Localized pulmonary lesion BIII

Disseminated infection ClII Surgery should be considered on a case by case basis, using a

multi-disciplinary approach

Hyperbaric oxygen ClII

Recommendation against use

Combination with deferasirox All Frederic Tissot et al. Haematologica 2017 Volume 102(3):433-444




Table 10. ECIL-6 recommendations for salvage and maintenance therapy of mucormycosis.

Grade Comments
Salvage therapy
Management includes antifungal therapy, control All
of underlying disease and surgery
Posaconazole Bl
Combination of lipid amphotericin B and caspofungin BIII

Combination of lipid amphotericin B and posaconazole BIII

levels. Monitoring of serum levels might be indicate

Maintenance therapy — ,
Posaconazole BIII Qverlap of a few days with first-line therapy to obtain p@e serum h PY

Isavuconazole is strongly supported as salvage treatment. Q @
Posaconazole delayed release tablets or infusions are strongl& rted for %
salvage treatment, Q’

It should be preferred over posaconazole oral suspension

xS

°
Fr %sot etal. Haemi 2017 Volume 102(3):433-444
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ing conditions and sites of infection.
. er prognosishi cribed in patients with a healthy immune status and those

ognosis is observed in patients with haematological malignancies
ipients and in patients with extensive burns

r ] disease, especially to the central nervous system (CNS), is often
associated with mortality rates above 80%

ortality is also high in neonates and other immunocompromised patients with
strointestinal mucormycosis, possibly related to delay in diagnosis and
olymicrobial sepsis
* Prognosis is also good in patients with skin and soft tissue and Sinus involvement
with Mucormycosis: early diagnosis and surgical debridement

Roden MM, Clin Infect Dis 2005; 41(5): 634-53, Guinea J, et al. PLoS One 2017; 12(6): e0179136
Shoham S, et al. Med Mycol 2010; 48(3): 511-7
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How long should be the treatment
continued?

* The duration of therapy necessary to treat mucormycosis is unknown
* No definite answer

* Factors affecting treatment duration

 Reversibility of underlying condition: DKA, control of DM, reducing
immunosuppression, neutropenia

 Surgical debridement: Complete surgical debridement shortens duration of
antifungal

* In general, weeks to months of therapy are given

* Therapy can be continued until resolution of sighs and symptoms of
infection, and marked radiographic improvement

Greenberg RN, et al. Antimjcriéb Agents Chemother 2006; 50(1): 126-33
van Burik JA, Climinfect Bis 2006; 42(7): e61-5.
Kim JH, Mycoses 2016; 59(11): 726-33*Marty FM, Lancetginfect Bis 2016; 16(7): 828-37

Adjuhctive treatment

ewiron Chelator:
¢ Adjunctive deferasirox use should be avoided in patients with haematological
malighancy
* |tsiuse inipatients with diabetes as a predominant risk factor merits further
explaration in clinical trials
¢ Augmentation of host response:
* G-CSF to augment host response against mucormycosis in patients with ongoing
neutropenia

e Hyperbaric Oxygen:
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My take on Mucormycosis

Difficult to treat:

¢ Medical factors: Late diagnosis (Not suspected and late biopsy) Immunosuppressions,
Disseminated disease is not uncommon, Fungal virulence, Angioinvasive, unpredi
complications during the course of treatment especially CV stroke, fatal hemop & of

team work, Antifungal resistance, Antifungal toxicity

¢ Social factors: Cost (hospitalization, surgery, antlfungal) high expectatlons nged and
uncertain duration treatment, poor prognosis with 50% mortality

¢ Antifungal: L AmB (preferred)/D AmB (alternative) for 3-6 weeks for Iocag ase anng Wi

surgical debridement

» Disseminated/deep organ/Surgery is not possible: L AmB/D AmB for s ollowed by
prolonged oral Posaconazole

 Control of DKA/DM, reduction of immunosuppressives (Ster(& ) Deferaswo@B

'\Q?

selected patients
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