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Welcome

IC Nuggets of Knowledge Series are monthly one-hour learning sessions using a 
web-based format to share information, network, and opportunity to address 
questions and concerns with ICCNM Consultants

When: 1:00 to 2:00 pm 

2nd Thursday of the month

If you have feedback on this learning opportunity or have suggestions for 
future learning opportunities, feel free to reach out to me at any time!

- ncostilla@tha.org



Introductions

 Infection Control Consultants of NM (ICCNM Consulting)

 New Mexico based consulting company

 Consultants are certified in Infection Control (CIC)

 Presenters for this series

 Kerry Flint, PhD

 Terri Kangas-Feller

 Barbara Mooney

 www.iccnm.org
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Objectives

• Describe fungi lifecycles and environments

• Discuss common and threatening fungal infections

• Describe infection prevention measure to combat fungal infections

• Identify testing and treatment challenges
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Fungi Mushrooms, Yeast, Mold



Terms
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Fungi: spore-producing organisms feeding on organic 
matter, including molds, yeast, mushrooms,
Fungi: spore-producing organisms feeding on organic 
matter, including molds, yeast, mushrooms,

Mycology: Study of FungiMycology: Study of Fungi

Mycotoxin: Toxic substances produced by fungiMycotoxin: Toxic substances produced by fungi

Mold: multicellular fungiMold: multicellular fungi

Yeast: Single cell microscopic fungusYeast: Single cell microscopic fungus

Mushrooms: Fungi with macroscopic fruiting bodyMushrooms: Fungi with macroscopic fruiting body



Plant or Animal?

 Neither

 More like animals than plant
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Fungi Characteristics

 Cell wall – chitin

 Heterotrophic can not make 
their own food

 Decompose dead 
matter

 Feed on living hosts

 Parasitic

 Symbiosis

Lichens

 Not mobile

 Mold spores 2-100 Microns
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Largest Living 
Thing on Earth

 All mushrooms are fungi

 Not all fungi are mushrooms

 Mushroom is the 
reproductive organ of the 
fungi

 3.5 mile fungi in northwest
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Culinary Fungi

 Ustilago Maydi-Huitlacoche / Corn 
Smut

 Grifola Frondosa-Maitake

 Tuber Melanosporum-Black Truffle
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Fungi in medicine

 Statins

 Penicillin – Mold Juice

 Cyclosporin

 Cephalosporin
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Fungi in Human Disease

•Onychomycosis
•Tinea
•Pedis
•ringworm

•Candidiasis
•Thrush
•Vaginal

•Onychomycosis
•Tinea
•Pedis
•ringworm

•Candidiasis
•Thrush
•Vaginal

CommonCommon

•Aspergillosis
•Candida Auris
•Pneumocystis Jirovecci

•Aspergillosis
•Candida Auris
•Pneumocystis Jirovecci

Immune CompromisedImmune Compromised

•Histoplasmosis
•Coccidioidomycosis- Valley Fever
•Histoplasmosis
•Coccidioidomycosis- Valley Fever

TravelTravel
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Patient Risk 
Factors

Corticosteroids

TNF inhibitors

Chemotherapy

Organ Transplant

Travel

Working outside

Invasive Devices
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Candida Albicans

 Three different morphologies

 Yeast

 Psuedohyphae

 Filamentous hyphae

 Candidalysin toxin

 Invasive Candidiasis

 Two week IV therapy after 
no more candida in the 
blood stream

8/11/2022



Valley Fever

 Lives in soil

 Common respiratory 
symptoms 1-3 weeks after 
exposure

 Blood test, biopsy, CT scan

 10% develop severe disease

 Lifelong immunity

 No person to person spread

 Treatment up to 6 months
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Candia Auris

 Notifiable Condition within 1 workday

 Mortality rates in US above 22% (59% 
globally)

 Identified 2009 Japan

 1996 S. Korea 

 EPA List P- 11 products

 EPA K list (C. diff)

 Microbes supercharged to expel tx

 98.6-104 F optimal growth

 Incubation period not well defined

)https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6253340/ 8/11/2022



Candida Auris in Texas
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Treatment
Antifungals

Antimycotic
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Antifungals

Azoles

• Stop fungal 
growth, 
damages cell 
membrane

• Some OTC
• Drug 

interactions 
arrythmias

• Liver side 
effects

• Fluconazole

Echinocandins

• Damage 
fungal wall

• IV
• Initial C. auris 

tx
• Caspofungin

Polyenes

• Destroy fungus 
cell

•IV Amphotericin B
• Topical Nystatin
• Kidney side 

effects

Misc.

• Lamisil
• Kidney side 

effects
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Antifungal 
Resistance

 Treatment Failure

 MIC limitations

 Infection prevention activities

 Surveillance

 Susceptibility Testing for new 
antifungals

 Whole genome sequencing on 
resistant fungi
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Agriculture
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The business problem with resistance
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Diagnostic 
Testing
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Superficial and Systemic Testing

Skin, Hair, Mucous 
Membranes and Nails

 Scraping, hair, scalp scale, nail 
clipping, skin biopsy, swab

 Microscopy

 Florescent, KOH, Wet mount, 
staining

 Surveillance of high-risk patients, 
groin and axilla swab

Blood, Heart, Brain, Eyes, 
Bones (IFD) Invasive 
Fungal Disease

 Culture

 PCR

 Antigen may not distinguish 
species 

 Antibody recent or past

 Radiological 

 CT or MRI –Blood cultures MRI

 MALDI-TOF-DNA sequencing
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C. auris

 No phenotypic differences from 
other candida species

 No antifungal breakpoints

 Ensure your lab can detect it

 In the United States, about 90% 
of C. auris isolates have been 
resistant to fluconazole, about 
30% have been resistant to 
amphotericin B, and less than 5% 
have been resistant to 
echinocandins.

 1278 Cases annually in U.S. 2021

 (800 2020, 471 2019)
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Culture

 Days to weeks to grow

 Highly trained lab personnel

 Collection difficulties (deep tissue)

 Colonization versus infection

 Phenotypic similarities

 Allows sensitivity testing

 Delay in treatment

 Sensitivity issues for some species

 Commensal contamination
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Standardization 
of Testing
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Misidentification

8/11/2022Candida auris: From Multidrug Resistance to Pan-Resistant Strains - PMC (nih.gov)



Do fungal infections lead to antibiotic 
resistance? A Case Study

 A female in her late 20s presented to her PCP 
with congestion, headaches, dry cough, some 
dizziness and gum pain after returning from a 
trip to Asia. She was initially diagnosed with a 
viral URI.

 With no improvement of her symptoms, she 
was later diagnosed with sinusitis- because of 
the congestion and pain. She was prescribed 
amoxicillin but with no improvement, was 
switched to azithromycin. Since her shortness of 
breath became worse, she saw her primary 
care physician again and was switched to 
moxifloxacin.

 Chest CT showed a focal left hilar opacity, 
approximately 3.5 x 3 cm. The etiology of the 
left hilar mass was not clear. The differential 
diagnosis would most likely include infectious 
causes.

 Bacterial pneumonia? Maybe, but Patient has 
been on antibiotics with no remission.

 Fungal pneumonia? Patient is not 
immunocompromised, so less likely.

 Lung Cancer? Possible, but the patient is 
young.

 It was decided to proceed with bronchoscopy 
with lavage and possible biopsies, if needed.

 Aspergillus fumigatus 
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Molecular Diagnosis of Invasive Aspergillosis | University of Washington 
Laboratory Medicine: Molecular Diagnosis, Microbiology Division



Prevention 
Measures



Prevention Considerations

 Prophylaxis – high risk immunocompromised

 HEPA in high risk wards- Hematology and 
Stem Cell Transplant units 

 ICRA for any renovations

 Remove devices

 Bundles for bacterial infections

 Where was the device accessed

 Transmission Precautions

 Direct contact

 Inhalation

https://isid.org/guide/infectionprevention/bundles/
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Environmental Considerations

 Cardboard

 Wallboard

 Construction and Renovation

 Leaks

 Aromatherapy

 Plants

 Fountains

 Rapid variations in temperature

 Temperature control in surgical 
suites

 Filtration

 HVAC Systems

 Candida auris viable wet and dry 
on multiple surfaces
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Are fungi easy to kill?

 Remove stained items

 Detergent and water

 Sporicidal

 Spores

 Hundreds of years

 Extreme heat and cold

 Yeast survives freezing up to 140F
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Disinfectants

Disinfectants
 EPA P list – 11 products

 Or EPA K list (c. diff)

 H2O2

 Na ClO

 Quaternary ammonia alone does 
not achieve adequate log 
reduction of C. auris

 Many early disinfectants did not 
have antifungal activity

 List P: Antimicrobial Products 
Registered with EPA for Claims 
Against Candida Auris | US EPA
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Where Mold Hides

 Dead spaces

 Bathrooms

 (HVAC) Heating and Air System

 Water Heater / boiler Room

 Doors and Windows

 Kitchens

 Basements

 Crawl Spaces

 Any Moist Areas

 Unventilated storage areas, biohazard areas

 Behind Ceiling Tiles

 Under Carpets
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Sampling

 Mold spores are ubiquitous

 No need to sample if you see mold

 No EPA or federal limits on mold spore 
counts

 Air sampling, lift tape and swabs

 Outbreak investigation

Resources for Public Health Professionals | US 
EPA https://www.epa.gov/mold/resources-
public-health-professionals
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We Found Mold! Now What

 Air testing over 
$500 per test
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Is dry mold 
safe?

 Dormant mold can trigger 
reactions

 Mold will reactivate and 
grow again when exposed 
to moisture

 Microscopic mold hides

 It can travel great distances 
in the air or HVAC system

 Clings to clothing
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Cardboard

 Mold eats Cellulose

 Humidity 60% and Room temperature

 Hyphae grow into the material – not 
visible

 Discard at shipping and receiving area

 Transfer to plastic or nonporous 
containers 

 Eliminate corrugated cardboard from 
patient care areas
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Construction and Renovation

 ICRA Infection Control Risk Assessment for renovations

 Air Scrubbers

 Negative air pressure

 Vent outdoors

 Tacky mats

 Covered debris

 Environment of Care

 Lumberyard agreements

Construction Matrix (apic.org)
https://apic.org/Resource_/TinyMceFileManager/Education/ASC_Intensive/Resources_Page/ICRA_Risk_Assessment_for_Construction_and_Ren
ovation.pdf 8/11/2022



Mortality and 
Morbidity
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Mortality in 
Susceptible 
Patients

 During Construction or 
Renovation

 Aspergillosis

Clinical Infectious Diseases, Volume 61, Issue 3, 
1 August 2015, Pages 433–444, 
https://doi.org/10.1093/cid/civ297
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A Growing Neglected Crisis

 US

 75,000 hospitalizations

 7.2 Billion in direct cost

 Invasive Aspergillosis 30-95%

 Candidemia 25%

 Global Estimates

 1.5M

 Comorbidities

 COPD

 HIV/Aids

 IV drug use

 Clean skin

 Cleaning needles

 Bexar County needle exchange
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Fungal infections in humans: the silent crisis - PMC (nih.gov)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7278517/
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Prepare

 Know lab capability

 Know patient risk factors

 Surveillance and reporting

 Notify receiving facilities

 Awareness of global and local 
initiatives

 Antimicrobial Stewardship

 Heightened environmental 
cleaning and rounding

 Contact precautions

 Hand hygiene

 Educate
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Prevention Saves Lives
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CNE: You will receive an email from me with 
information on how to get your credit.  

Website: Nuggets of Knowledge 

Next Session: September 8 at 1pm

Antimicrobial Resistance 

THANK YOU!!


