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One World One Guideline

• All UN regions (33 countries)

• Expertise

✓ Microbiology
✓ Pathology
✓ Radiology
✓ Infectious Diseases
✓ Surgery
✓ Pediatric
✓ Haematology
✓ Intensive care
✓ Dermatology
✓ Pharmacology

Cornely et al. Lancet Infect Dis 2019
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One World One Guideline

• All UN regions (33 countries)

• Expertise

• GRADE+ AGREE+ PICO

• Two coordinators

• Power point updated several times a day

• Writing group

• January- December 2018

• 51 Scientific societies from 33 countries

Cornely et al. Lancet Infect Dis 2019



Mucormycosis

• Rapid progressive disease

• Requires urgent intervention

• Mucormycosis (Zygomycosis)

• Several Clinical manifestations

• Mortality: 40-80%

Cornely et al. Lancet Infect Dis 2019



Mucormycosis

Cornely et al. Lancet Infect Dis 2019



Mucormycosis

Survival

Diagnosis

Treatment

Surgery
Improved survival
- Early clinical suspicion
- Appropiate test
- Adecuate terapeutic strategy

including surgical debridement

Cornely et al. Lancet Infect Dis 2019



>30%

Time to diagnosis



Cornely et al. Lancet Infect Dis 2019



Microbiological Diagnosis

Test Microscopy 
Histology

Culture Biomarkers DNA

Time 10 min-3-7 days 3-28 days 1-3 horas 5-72 horas

Pros ✓ Fast
✓ Invasion

✓ Specific
✓ Epidemiology
✓ AFST

✓ Fast
✓ Invasion
✓ POC available

✓ Fast
✓ Invasion

Cons ❖ Sensitivity
❖ Expertise

❖ Slow
❖ Sensitivity

❖ Specificity ❖ Complex
❖ Non sterile 

samples?

Slide adapted from D. Cáceres



Diagnosis: Radiology

Weekly CT scans are strongly 
recommended in view of 
rapid progres of disease

Cornely et al. Lancet Infect Dis 2019



Diagnosis: Radiology

Cornely et al. Lancet Infect Dis 2019
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Mucormycosis is suspected…

No serological
markers for
mucorales

Cornely et al. Lancet Infect Dis 2019



✓ Direct microscopy (calcofluor White or blankophor)

✓ Histopathology

Grocott-Gomori´s methenamine-
silver stain (GMS)

Haematoxylin-eosin (HE) Periodic acid-schiff stain (PAS)

Microscopy

Cornely et al. Lancet Infect Dis 2019



Microscopy

✓ Direct microscopy (calcofluor White or blankophor)

✓ Histopathology

Grocott-Gomori´s methenamine-
silver stain (GMS)

Haematoxylin-eosin (HE) Periodic acid-schiff stain (PAS)

- 6–16 μm (up to 25 μm) width
- Non-septate or pauci-septate
- Ribbon like irregular branching 
- 90°∆ branching angle of Mucorales (45°∆ other moulds) 



Culture

- Culture essential

- Incubate 30 and 37ºC 

- Avoid homogenisation

Species ID
AFST

Cornely et al. Lancet Infect Dis 2019



Species identification

• Rhizopus spp.
• Mucor spp.
• Licthehimia spp.
• Rhizomucor spp.
• Cunninghamella spp.
• Apophysomyces spp.
• Saksenaea spp.

✓ Expertise
✓ Specific media for sporulation



Species identification

✓ AFST to guide treatment is marginally
supported

✓ Epidemiological knowledge
✓ Commercial methods marginally

recomended (AMB and PCZ)
✓ ECCOFs for some species no BP



AFST
Species N AmB GM IZ GM VZ GM PZ GM

Rhizopus arhizus 25 0.64 3.6 12.4 1.1

Rhizopus microsporus 7 0.9 5.9 8.8 4

Mucor spp. 17 0.14 8.6 14.7 3.5

Rhizomucor spp. 7 0.13 0.6 16 0.19

Lichtheimia corymbifera 19 0.12 1.66 14.3 0.76

Cunninghamella bertholletiae 7 3.2 4.8 19.5 1.78

Chowdhary et al. AAC 2015
Alastruey-Izquierdo Clin. Micro. Infect 2009
Alastruey-Izquierdo P016 TIMM 2015

Species (number of strains) AMB ISAV VCZ PCZ

Lichtheimia corymbifera (14) MIC50 0.06 1 16 0.12

Range 0.03-0.5 0.12-16 8-16 0.06-16

Lichtheimia ramosa (14) MIC50 0.06 2 16 0.12

Range 0.03-0.5 0.25-8 8-16 0.06-0.5

Mucor circinelloides (16) MIC50 0.06 8 16 1

Range 0.03-0.25 0.06-16 1-16 0.06-16

Rhizomucor pusillus (9) MIC50 0.06 2 8 0.12

Range 0.03-0.12 0.5-8 2-16 0.06-16

Rhizopus arrhizus (16) MIC50 0.25 2 8 0.25

Range 0.12-8 0.5-8 2-16 0.06-16

Rhizopus microsporus (11) MIC50 0.25 1 4 0.25

Range 0.06-0.5 0.5-1 0.12-8 0.06-0.5

IN VITRO ACTIVITY
✓ AMB most active (Cunninghamella)
✓ Posaconazole – Isavuconazole
✓ Rhizopus high MICs to posa
✓ Itraconazole variable MICs
✓ Voriconazole and echinocandins high MICs



Recommendations identification

• Identification is strongly supported: Epidemiology. 

• Guiding treatment by identification to the genus level is
supported with marginal strength. 

• Molecular identification (ITS) is strongly supported and 
preferred over morphology

• WGS for outbreak investigations

• MALDI-TOF depending on the databases

Cornely et al. Lancet Infect Dis 2019



Molecular diagnostics

• PCR techniques (Fresh and FFPE)

– Highly specific

– Variable sensitivity

– Not widely available

• Fresh material is preferred

Absence of a standardised test  
moderately supported. 

Cornely et al. Lancet Infect Dis 2019



Rocchi et al Medical Mycology 2021

PCRs



Summary

• Clinical suspiction→ Appropiate Imaging

• No good biomarkers available for mucormycosis

• Branching and Width indicative in microscopy and histopathology

• Biopsies strongly recommended

• Culture for species id and AFST (epidemiology)

• Molecular identification (ITS) preferred method

• PCR techniques preferable from fresh tissue

Availability of imaging 
techniques, trained 

personnel and appropriate 
mycological and histological 

investigation are key
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