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Nursing home 

Vulnerable
• The elderly 80+
• Certain level of sickness- weakened immune 

system

• Targeted group with the usage of multi-medicine 

• The environment is often less controlled than in 
hospitals.

• Continuously cycling infected patients, or those 
who carry the germ, into hospitals and back 
again

• Medical care in nursing homes typically includes 
a high number of intrusive devices like catheters, 
cannulas, and feeding tubes. Improper sanitation 
when inserting these devices increases the risk 
of contracting fungi.



Fungal infection in Nursing home

• Fungal infections are common in nursing homes - mainly superficial. 
• Usually due to Candida or dermatophytes.
• Candida may affect patients’ skin, nails, and mucosa.
• Dermatophytes cause infection of skin, hair and nails.
• Transmission via (in)direct contact or skin flakes; may cause outbreaks 
• Antifungal therapy may not be effective due to various reasons:

• Low compliance
• Poor drug penetration at the infection site
• Antifungal resistance



Why fungi develop antifungal resistance

• Improper use of antifungal medicines: When you skip doses, stop treatment too soon or receive a 
dose that’s too low, a fungus gets better at fighting off the medicine’s effects.

• Antibiotic use: Antibiotics kill harmful bacteria. But they can also kill helpful bacteria in 
the digestive tract. As a result, Candida, a yeast naturally found inside the digestive tract, can start 
to grow too fast. A person taking antibiotics may then need antifungals to treat a yeast infection 
called candidiasis. Frequent treatment raises the risk of drug resistance to both treatments.

• Fungicide use: People who work closely with crops treated by fungicides may be more prone to 
fungal infections that are antifungal-resistant. In these environments, fungi have increased 
exposure to fungicides. Fungicides are a type of antifungal that keeps crops from getting moldy.

• Natural resistance: Certain fungi never respond to antifungals. They’re naturally resistant to 
medicines.

• Spontaneous resistance: A fungus stops responding to a once-effective medicine for no known 
reason.

• Transmitted resistance: You can spread a contagious drug-resistant fungal infection to someone 
else. That person now has an infection that won’t respond to an antifungal, even if they’ve never 
used the medicine.



Infected nearly 800 people since its arrival in 
the United States four years ago. 

Death rate is 50% within 90 days. 400/800 died

An additional 1,540 people carry the yeast 
without showing any symptoms of infection.

New York, Chicago, and New Jersey nursing 
homes

Fever and chills are the first warning signs that 
an infection is present. If an infection doesn’t 
respond to antibiotics, doctors may suspect the 
presence of the C. auris fungus.

Candida auris



From: https://www.cdc.gov/fungal/candida-auris/tracking-c-auris.html

 Emerging pathogen first recognized in 2009
 Difficult identification, misidentification leads to inappropriate treatment – no longer true
 It has caused outbreaks in healthcare settings worldwide 
 Infects people who are already sick and hospitalized, with older populations in long-term care facilities at 

particular risk.
 Multidrug-resistant 
 Multiple (unknown) mechanisms of resistance
 Ecological reservoir unknown

Countries with Candida auris cases, as of February 15, 2021Countries with Candida auris cases, as of February 15, 2021

Candida auris





Complications of Treating Candida auris

• Survive industrial-strength cleaning on hospital room surfaces and 
equipment.

• Diversity infections including ear infections, bloodstream infections, 
and wound infections.

• Drug resistance and limited antifungals.
• The public health agency should treat the C. auris outbreak with the 

same degree of urgency as the 2014 Ebola outbreak.
• “It [C. auris] can be everywhere; it can be on anything. Hospitals may 

have to rip out their ceilings and walls to have it removed.



Fungal infections- Superficial mycosis
 Dermatophytosis, also known as ringworm, is a fungal infection of the skin, nail
 Superficial mycosis: onychomycosis,
tinea pedis, tinea manus, tinea cruris or tinea corporis 

Tinea unguium Tinea pedis

Tinea manuum



Onychomycosis

Symptoms: white or yellow nail discoloration, thickening 
of the nail, and separation of the nail from the nail bed. 
Toenails or fingernails may be affected, but it is more 
common for toenails.

Causative: dermatophytes and Fusarium

Dermatophytes Fusarium

https://en.wikipedia.org/wiki/Dermatophyte
https://en.wikipedia.org/wiki/Fusarium
https://en.wikipedia.org/wiki/Dermatophyte
https://en.wikipedia.org/wiki/Fusarium


Athlete's foot, (tinea pedis)

Symptoms: itching, scaling, cracking and redness.

Causative: Trichophyton, Epidermophyton, and Microsporum

Risk group: People with diabetes or weakened immune 
system are more susceptible to the disease. Risk 
factor sweating increases the risk of infection and makes 
treatment more difficult



Tinea manuum

Symptoms : diffuse scaling on the palms or back of hands
Itchy

Causative: Trichophyton rubrum

Risk factors: Diabetes, high blood 
pressure, weak immune system, 
humid surroundings, excessive 
sweating, recurrent hand trauma 
and cracks in feet are for tinea 
manuum.
Risk group: Pet owners and 
farmworkers are also at higher risk.

https://en.wikipedia.org/wiki/Trichophyton_rubrum
https://en.wikipedia.org/wiki/Diabetes


Tinea cruris (Jock itch), 

Symptoms: an intensely itchy red raised rash with 
a scaly well-defined curved border. It is often associated 
with athletes foot and fungal nail infections, excessive 
sweating and sharing of infected towels or sports 
clothing. It is uncommon in children.

The type of fungus involved may vary in different parts of 
the world; for example, Trichophyton 
rubrum and Epidermophyton floccosum are common in 
New Zealand. Less commonly Trichophyton 
mentagrophytes and Trichophyton verrucosum are 
involved. Trichophyton interdigitale has also been 
implicated.

https://en.wikipedia.org/wiki/Trichophyton_rubrum
https://en.wikipedia.org/wiki/Epidermophyton_floccosum
https://en.wikipedia.org/wiki/Trichophyton_mentagrophytes
https://en.wikipedia.org/wiki/Trichophyton_verrucosum
https://en.wikipedia.org/wiki/Trichophyton_interdigitale


Tinea corporis
Symptoms: arms and legs, especially on glabrous skin

Causative: dermatophyte

These tiny organisms normally live on the superficial skin 
surface, and when the opportunity is right, they can induce 
a rash or infection.[5]

Dermatophyte

https://en.wikipedia.org/wiki/Dermatophyte
https://en.wikipedia.org/wiki/Infection
https://en.wikipedia.org/wiki/Tinea_corporis#cite_note-About-5


Treatments 

• local and systemic. 
• Local antifungals--topically or vaginally
• Systemic antifungals----orally or intravenously.
• Systemically 

include ketoconazole, itraconazole, fluconazole, fosfluconazole, vorico
nazole, posaconazole, and isavuconazole.griseofulvin and terbinafine.

https://en.wikipedia.org/wiki/Ketoconazole
https://en.wikipedia.org/wiki/Itraconazole
https://en.wikipedia.org/wiki/Fluconazole
https://en.wikipedia.org/wiki/Fosfluconazole
https://en.wikipedia.org/wiki/Voriconazole
https://en.wikipedia.org/wiki/Posaconazole
https://en.wikipedia.org/wiki/Isavuconazole
https://en.wikipedia.org/wiki/Griseofulvin
https://en.wikipedia.org/wiki/Terbinafine


In a lot of countries, Terbinafine is the first-line treatment

India

71% resistance to terbinafine

0.5% resistance to terbinafine---57% in 
another hospital centre

India

France



2.75% resistance to terbinafine

>0.1% resistance to terbinafine

Iran

Denmark



2.4% resistance to terbinafine

100% resistance to terbinafine

Switzerland

Canada



Resistance mechanism underpin the 
Terbinafine resistance in dermatophyte.



1. ‘Superficial’  atypical Infections

2. Keratitis 3. Deep infections 4. Spreading infections

Fusarium associated infection

http://eyeworld.org/images/New_Articles/2010/10/26_b.jpg


1. ‘Superficial’  atypical Infections

2. Keratitis 3. Deep infections 4. Disseminated infections

Fusarium associated infection

http://eyeworld.org/images/New_Articles/2010/10/26_b.jpg


1. ‘Superficial’  atypical Infections

2. Keratitis 3. Deep infections 4. Disseminated infections

1 % 1 % low

250.000/year 1000(s)/year???

Fusarium associated infection

http://eyeworld.org/images/New_Articles/2010/10/26_b.jpg


Antifungal resistance in Fusarium



Netherlands ------ no surveillance data 

Objective and research questions

Therefore, the aim of this study is to investigate the epidemiology of fungal skin infections and 
toe infection in nursing home residents in the Netherlands.

The main research questions that will be studied are: 
 What is the prevalence of fungal skin infections (dermatophytosis)  and toenail fungal 

infection (onychomycosis) in residents of Dutch nursing homes? 
 Which fungal species cause these infection in Dutch nursing homes? 
 What are the antifungal resistance profile of these causal fungi, is there any correlation 

between resistance and the usage of antifungals in residents of Dutch nursing homes? 
 What is the resistance mechanism of these resistant isolates? 
 whether there is an epidemiological link with the Indian subcontinent or other European 

countries. 

Fungal infections among nursing home residents 



 Mycology Web/Refer Lab S0.05 (Hard drive) Mycology Teams (MT&Knowledge&Skill)

Roman
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 Molecular mycology platform (Software)

 Surveillance and Relevant Research (Application)  

RIVM - Mycology Team



Mycology teams' scope

Candida auris

Fusarium Eye infection

Candida infection 

Resistance in fungi 
• Be aware of upcoming fungal pathognes (Aspergillus fumigatus/ A. niger complex/

Trichophyton indotineae) 
• Finding hotspots– ---prevention 

One Public Health

Preparedness & Response

Mycobiome and Dysbiosis

Image resource: WIKI

Water, Air and Birds, Animals???
Transmission routes
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