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Patient A: HPI 

•  32M of German-Tunisian descent presents to 

ED during an evening shift 

•  Unfortunately he speaks little English 

•  He presents with weight loss, vomiting and 

severe dysphagia 

Adapted from Bader et al CID 2012 

Patient A: PMHx 

•  States has seen a doctor in Germany since he 

was a child- cannot explain what for 

•  Meds: Is carrying fluconazole 200mg po daily 

•  Allergies: Nil known 

Adapted from Bader et al CID 2012 

Patient A: FHx 

•  Mother died of squamous cell carcinoma age 31 

•  Father alive and well 

•  Nil siblings 

Adapted from Bader et al CID 2012 

Patient A: SHx 

•  German-Tunisian descent 

•  On working holiday 

•  MSM; Nil regular partner 

•  Binge ETOH 

•  Nil IVDU 

Adapted from Bader et al CID 2012 

Patient A: Examination 

Adapted from Bader et al CID 2012 
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Patient A: 

•  What Investigations do you order? 

•  What are your DDx? 

Adapted from Bader et al CID 2012 

Patient A: 

•  Scrapings from the tongue reveal: 

Adapted from Bader et al CID 2012 

Patient A: 

•  What is your provisional diagnosis? 

Adapted from Bader et al CID 2012 

Patient A: Diagnosis 

•  Chronic Mucocutaneous Candidiasis by multi-drug 

resistant Candida Albicans 

 HIV test negative 

  Full history taken with interpreter found no PMHx of 

malignancy, chemotherapy or immunosuppression 

 Mother also suffered CMC 

 Microbiological analysis revealed resistance to 

ergosterol-targeting antimycotics and flucytosine 

  Treated with echinocandins 

Adapted from Bader et al CID 2012 

Chronic Mucocutaneous Candidiasis 

Chronic Mucocutaneous Candidiasis 

•  Heterogeneous group of orphan and inherited 

syndromes characterised by chronic and 

recurrent infections of the skin and mucosa 

with the yeast Candida 

•  First described in 1929 with the term CMC 

coined in late 1960s 
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Candida Albicans 

•  Dominant species in CMC 

•  Ubiquitous opportunistic yeast colonising human skin and mucosa 

•  Causes invasive infections only if the homeostasis between 

microbe : host is disturbed 

CMC: Epidemiology & Primary forms 

•  Local vs Generalised 

•  Primary vs secondary 

•  Inherited CMC are often associated with 

autoimmune diseases of the endocrine glands 

(APECED) 

•  In some families (like Patient A) autosomal 

dominant inheritance is displayed 

•  For most inherited forms the link between 

mutation and immune defect remain unclear 

CMC: APECED 

•  Autoimmune polyendocrinopathy candidiasis 

ectodermal dystrophy syndrome (APECED) 

•  Results from defects in the Autoimmune regulator gene 

(AIRE) 

•  Recessive disorder >60 mutations identified 

•  APECED most common in populations of Iranian Jews, 

Sardinian and Finnish with high rates of consanguinity 

•  Founder mutations in the above populations have been 

detected; Spontaneous APECED has also been 

reported 

•  M=F 

APECED: Pathogenesis 
•  Normally AIRE promotes “promiscuous” expression of a wide array of 

tissue specific antigens by medullary thymic epithelial cells resulting 

in deletional self-tolerance in T-cells developing in the thymus 

Pitkanen and Peterson Genes and Immunity 2003 

APECED: Clinical Triad 

•  70% display: CMC by Age 6; 

Hypoparathyroidism by Age 8 and Addisons 

Disease by age 12. 

APECED: Clinical manifestations 

Kisand et al Eur J Immunol 2011 

•  APECED patients display a wide range of autoimmune disease 

that present both early and late 
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CMC: Secondary 

•  HIV/AIDS 

•  Diabetes 

•  Immunosuppressive medication 

•  Long term antibiotic treatment 

CMC: Pathogenesis 
•  Candida defense requires both innate and adaptive 

immunity 

•  Altered T-cell cytokines appear a central event; In 

general humeral immunity is not affected- however 

APECED pts have high titres of anti-cytokine Ab (see 

later) 

•  Protection against mucocutaneous Candida infections 

seems to be T-cell mediated 

 Pts lacking T-cells due to SCID or Di George Syndrome 

suffer candida infection of oral mucosa, skin, and nails 

but rarely from systemic candidiasis 

CMC: Defects in T-cell mediated immunity 

•  Impaired Th1 immune and high IL-10 response 

leads to susceptibility to Candida infections 

•  Th17 cells were more recently described as 

essential for Candida resistance 

•  Patients with CMC tend to have: 

  Low IFNg, IL-12, IL-2 (Th1) 

  Increased IL-4, IL-10 (Th2) 

  The most striking defect is a near complete absence of 

IL-17 and IL-22 (Th17) 

CMC: Defects in T-cell mediated immunity 

•  This altered cytokine milieu is thought to result 

in failed recruitment of phagocytic cells such as 

neutrophils which results in impaired clearing of 

candida at surface barrier organs 

CMC: Pathogenesis 

Eyerich et al Eur J Dermatol 2010 

 The prevalence 

of anti-IFNAb 

and anti IL-22Ab 

is 100% and 

91% in APECED

CMC: Diagnosis 

•  Clinical 

•  Culture of Candida species 

•  Gene analysis in a subgroup of patients 
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CMC: Clinical Course  

•  Impaired clearing of candida results in: 

 Chronic local inflammation 

 Erosion/ulceration 

 Hyperproliferation/squamation of skin 

 Ranges from mild to severe 

•  Predisposed areas: 

 Oral cavity and oesophagus 

 Axillae 

 Vagina 

 Hands/nails 

CMC: Clinical Course  

•  Primary CMC will often present in the first year of life 

•  Candida granulomas can massively debilitate use of 

the hands 

•  Oesophageal stricture also common (Patient A) and 

may require balloon dilatation or stenting 

•  Secondary maldigestion/malabsorbtion syndromes 

are common  

•  Chronic inflammation also predisposes to metaplasia 

and neoplasia eg oral SCC 

CMC: Treatment 

•  Long term treatment with azole antimycotics 

common (static inhibition) 

•  Fluconazole 100-200mg/day recommended 1st 

line therapy 

•  Regular microbial sensitivity testing is essential 

to determine azole resistant outgrowth (Patient 

A) 

  Itraconazole, Voriconazole, Posiconazole may be used 

2nd line 

CMC: Treatment 

•  Echinocandin eg caspofungin inhibit fungal cell 

wall formation 

  Lack oral formulation 

  First line in life-threatening systemic candidiasis 

•  Polyenes eg Amphotericin B us a 3rd line agent 

 Must be given IV and may cause nephrotoxicity 

CMC: Summary 
•  CMC is and umbrella term for a number of orphan 

and inherited conditions characterised by chronic 

and recurrent mucocutaneous infections with 

Candida species 

•  May be primary or secondary 

•  Of the primary form APECED resulting from 

mutations in AIRE is the best characterised and 

clusters with hypoparathyroidism and Addisons 

syndrome as well as other autoimmune diseases 

•  CMC may also be secondary to other acquired forms 

of immunosuppression  

CMC: Summary 
•  CMC results from impaired T-cell cytokine production 

  Impaired Th1 and Th17 cytokines 

 High IL-10 

•  This results in a failure to: produce antomicrobial peptides, 

recruit neutrophils and clear Candida 

•  Patients suffer chronic infections of mouth/oesophagus, skin, 

genitourianry tract 

•  Long term complications include oesophageal strictures, 

granulomatus disease, loss of function, risk of malignancy, 

disseminated candidemia 

•  Treatment involves use of azoles, echinocandins, polyenes- 

repeat cultures to assess for resistance essential. 
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Thank you 

•  Questions? 

Once again, war breaks out in the middle yeast 


