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• Not present in Europe (except histoplasmosis in Northern Italy) …

may change in the future!

• Found in tropical areas ; « exotic or endemic mycoses»

• Contamination may occur after inhalation

– Acute (primary) infection = pulmonary

• Contamination after inoculation (skin effraction / vegetal)

-Cutaneous/subcutaneous mycoses

Tropical mycoses : background (1)Tropical mycoses : background (1)



• No interhuman transmission (except solid organ transplantation)

• Occurring in healthy travellers, expatriates, migrants

• Frequency and severity increased during cellular immune 

deficiencies (AIDS < 100 CD4/mm3, SOT, anti-TNF-α,…)

Tropical mycoses : background (2)Tropical mycoses : background (2)



• Dimorphic fungi +++
•Histoplasma capsulatum var. capsulatum/duboisii

•Coccidioides immitis/posadasii; Blastomyces dermatitidis

•Penicillium marneffei/Paracoccidioides brasiliensis

•Sporothrix schenckii

• Cryptococcosis : C. gattii (serotypes B/C)

• Phaeohyphomycoses (C. bantiana, Rhinocladiella)

• Entomophthoromycoses
•Conidiobolosis

•Basidiobolosis

• Chromomycosis 

• Fungal mycetoma 

• Rhinosporidiosis

• Lobo’s disease

• Anthropophilic dermatophytes 

Imported Mycoses in EuropeImported Mycoses in Europe





Infection due to…

• 1. Cryptococcus neoformans

• 2. Aspergillus fumigatus

• 3. Histoplasma capsulatum var. capsulatum

• 4. Sporothrix schenckii

• 5. Penicillium marneffei
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Infection due to P. marneffei…

• 1. becomes prevalent in South China & India

• 2. is limited to the skin

• 3. is correlated with the presence of birds 

• 4. may be associated with positive 

galactomannan test

• 5. can be treated by fluconazole or an 

echinocandin
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Infection due to Penicillium marneffei

Supparatpinyo et al Lancet 1994, Michael Mycoses 2005; Filiotou Am J Med Sci & Antinori JTM & Clyti Presse Med 2006

• Southeast Asia, South China and 
Northeast and South India

• Bamboo rats (Rhizomys/Cannomys) 

• Several imported cases in Europe 
(France, Italy and Greece)

– Late stage AIDS

– Skin lesions (71%)

– Anemia (78%)/pancytopenia

– Culture + : 

blood 76%, skin 90%, bone marrow 100%

– Aspergillus galactomannan +



• 27% increase during rainy months [Le CID 2011] 

• Identical genotypes between humans and rats [Cao, 

EID 2011]

• 11.5% of mucocutaneous lesions in Chinese HIV+ 

pts (Guangxi) [Han, J Eur Acad Dermatol Venereol 2012]

• Influence of HAART and CD4 cell count

• 16.5% of ALL positive BC in HCM city in 2005 [Nga TVT, 

Tr Roy Soc Trop Med 2012]

• Prognosis [Vietnam, 1996-2009, Le, CID 2011]

• Injection drug use, shorter history, no fever/skin lesions, 

respiratory difficulty, higher lymphocyte and lower platelet 

counts 

• Occurrence of IRIS [Sudjarituk, BMC Infect Dis 2012]

Infection due to Penicillium marneffei: 

recent data in AIDS  



• 20% deaths. No randomized trial for 1st line 
therapy

• Susceptible to Ket, Itra, FC, AmB and newer 
azoles but less to FCZ [Supparatpinyo AAC 1993, Imwidthaya 

Mycopathologia 2001, Pfaller AAC 2002] 

• More clinical failure with FCZ (64%) compared to 
Amb/Itra (≤ 25%) [Supparatpinyo AAC 1993]

• Induction phase : AmB B 2 wks then Itra 400 
mg/d 10 wks : effective in 97% [Sirisanthana CID 1998]

• Maintenance phase : Itra 200 mg/d : no relapse 
vs 57% in placebo [Supparatpinyo, NEJM 1998]

• Primary prophylaxis : Itra 200 mg/d if CD4 count 
<100 cells/µL [Chariyalertsak, CID 2002]

Therapeutic proposal for Penicillium 

marneffei infection





Infection due to…

• 1. Trichosporon asahii

• 2. Candida kefyr

• 3. Histoplasma capsulatum var. capsulatum

• 4. Paracoccidioides brasiliensis

• 5. Coccidioides immitis
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Infection due to H. capsulatum 
var. capsulatum

• 1. can be acquired during an hotel stay

• 2. acute infection is often asymptomatic

• 3. may reveal a latent immune deficiency

• 4. may be associated with positive 

galactomannan test in SOT patients

• 5. preferred Rx is L-Amb if disseminated
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Histoplasmosis in anti-TNF-
treated patients

Crohn
Histoplasmosis

?



Anti-TNF→ granuloma suppression
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Increased number of cases in USA (240 cases reported to FDA)

3 x more frequent than TB in anti-TNF-α living in endemic areas

Most frequent IFI; mortality = 20%

Infliximab (x7) > Etanercept

Pneumonia/dissemination (70-80%)

IRIS = 42% cases in Indianapolis

Screening not useful (Ag/Ab)

Anti-TNF may be restarted if ATF ≥ 1 year without relapse
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Anti TNF & Histoplasma capsulatumAnti TNF & Histoplasma capsulatum

10 cases; 9 infliximab
1 wk-6 mo after initiation
9 in ICU, 1 death
Lee, Arthritis Rheum 2002

Hage et al. CID 2010







Indications of antifungal therapy during 
histoplasmosis



Treatment of disseminated 
histoplasmosis in immunosuppressed pts



The donor might have traveled into an 
endemic area… [Martin-Davila Clin Microbiol Rev 2008]

• 50 yrs-old man, underwent a single-LTx for severe idiopathic fibrosis

• Acute rejection episodes treated with steroids

• Itraconazole administered for > 12 mo  for suspected IA

• Uneventful until month 35 post-transplant where a graft dysfunction 

occurred : culture of bronchial aspirate grew : ???

• Acquisition of C. immitis attributed to a transmission from the donor graft : 

–(1) recipient never traveled outside France/donor travelled to Arizona

–(2) his anti-C. immitis antibodies were positive at the time of death

–(3) recipient anti-C. immitis antibodies negative pre-transplantation

–(4) X administrations of itraconazole may explain delayed diagnosis



Infection due to C. immitis

• 1. may be acquired in Oslo

• 2. may be acquired in Arizona

• 3. is a major public health issue in the USA

• 4. is associated with dissemination in black 

people and pregnant women

• 5. acute infection is often symptomatic
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Infection due to C. immitis

• 1. can be reactivated with T Ly targeting 

biotherapies

• 2. its culture should be manipulated in P3 

facility

• 3. is contagious from humans to humans

• 4. is susceptible to various triazoles

• 5. should be treated lifelong if CNS disease
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Posttransplantation coccidioidomycosis 
acquired from donor allograft

Type of  
Tx 
(ref) 

Time of 
disease 
Presentation  
post-Tx 

Serologic 
results 

Diagnosis Involved 
organs 

Antifungal 
treatment 

Outcome,  
Follow-up 

  

Liver Tx  

(3) 

  

Day 13 

 

 

Donor 

positive  
(pre-Tx) 

 

BAL and blood 

cultures 
 

Autopsies of 
recipient and 

donor 

 

disseminated  

 

FCZ, 

AmB  

 

Died  

(day 17) 

 

 
Kidney Tx 
 (3)* 

 

 
Day 17 

 

 
Donor 
positive  

(pre-Tx) 

 

 
BAL and blood 
cultures 

 
Autopsies of 

recipient and 
donor 

 
 

 

 
disseminated  

 

 
FCZ 

 

 
Died  
(day 19) 

 
Lung Tx 

 (4) 

 
Day 6 

 
Recipient 

negative 
(pre-Tx) 

 
Bronchial 

washings 
 

Autopsy 
of donor 

 

 
lung 

 
FCZ 

 
Alive, 

(12 months) 
Lifelong FCZ 

therapy 

 
Lung Tx 

 (5) 

 
Day 21 

 
NA 

 
Autopsy of  

recipient 

 
disseminated  

 
none 

 
Died  

(1 month) 
 

 Brugière, Transplantation 2009



Medication Indication Dose Duration

Lipid formulations 
of amphotericin B

Life-threatening or rapidly 
progressing infection

5 mg/kg/d Until the rapid progression of 
infection is controlled, then 
transition to an azole alone

Fluconazole Most non-life-threatening 
infections

400 – 800 mg/d Full treatment dose until 
clinically resolved, then lifelong 
secondary prophylaxis 200-400 

mg

Fluconazole Meningitis (FCZ 
preferred)

400 – 800 mg/d
(or higher)

Lifelong

Itraconazole Most non-life-threatening 
infections

200 mg BID -
TID

Indefinite duration; full 
treatment dose until completely 

resolved, then change to the 
lower dose or fluconazole as 

secondary lifelong prophylaxis

Itraconazole Skeletal infections (Itra  
preferred)

200 mg BID –
TID

Indefinite duration; full 
treatment dose until infection 

resolved, then continued 
secondary prophylaxis.

Therapeutic recommendation during 
SOT-associated coccidioidomycosis

Guidelines of the American Society of Transplantation, Infectious 
Diseases Community of Practice [Singh, AJT 2012]



• Travel medicine:

– Quickly moving = regular updating

– Online information systems

• Fungal infections associated with travel

– Rare ± severe = early recognition

– Recently recognized endemic areas

– Natural disasters included in the medical history

IFI/immunosuppressed patients 
returning from the tropics



Travel-associated fungal infections: 
2012-2013! Richaud et al. 2013



IFI/immunosuppressed patients 
returning from the tropics

Lortholary, CID 2013.

Before travel:

• Specific medical visit before travel

• Parameters of immunodeficiency (CD4 cell count (HIV+ pts) 

/graft function / immunosuppressive drugs, dosage and 

duration) 

• Some IFI may reactivate years after the return

After travel:

• Which precise geographical area ?

• Particular epidemiological event (earthquake, windy 

conditions, construction work, cave, trauma with vegetal) ? 



• Pulmonary manifestations should suggest 

dimorphic fungi

• Papules should suggest IFI: cryptococcosis, but 

also histoplasmosis/penicilliosis

• Advanced age and diabetes mellitus should be 

considered as extra risk factors for IFI acquired in 

endemic areas

IFI/immunosuppressed patients 
returning from the tropics



Lortholary, CID 2013.



• In SOT, the donor may have traveled or lived in an 

endemic area [2012  AST guidelines]

• Endemic areas are moving (P. marneffei and R. 

mackenziei in India/Afghanistan)... and even 

Europe!

• Suspicion of IFI in an immunosuppressed traveler 

often requires a reference mycology laboratory (P3)

IFI/immunosuppressed patients 
returning from the tropics

Lortholary, CID 2013



Further readings…?

TAKK !


