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# 1 billion individuals infected each year, with:
11.5 millions potentially letal infections
Accounting for #5% of the global deaths toll yearly

Enormous advances in fungal diagnostics and antifungal 
drug developments over the past 20 years
➔most of the world’s population has not yet benefited 
from these advances

Lacking funding, understudied and understimated health 
issues ➔ high morbidity and mortality levels

Consensus on the « neglected » aspects of medical 
mycology and human fungal infections

Human fungal infections

Tudela JLR & al., Lancet Infect Dis 2017                                                                 Ajello L., HSMHA Health Rep. 1971 



Classification of human fungal infections

According to the geographic distribution or the bioclimatic ecosystem
    
 Cosmopolitans  Tropicals or endemics

According to the disease’s clinical spectrum
    
 External  Deep, systemic or disseminated

 → Common features of deep or invasives fungal infections (IFI):
  -  Immunosuppression condition (innate or acquired)
  -  High levels of severity and case-fatality rates
  -  Diagnosis uneasy, often misdiagnosed for other diseases
  -  High index of suspicion and medical skills for the diagnosis and treatment



Invasive fungal infections and HIV/AIDS infection

Major public health issues
-  Frequent
-  Numerous avoidable deaths
-  Notably in high HIV prevalence levels settings

Progress are required in
-  Health practitioners trainings
-  Point-of-care diagnostics diffusion/availability
-  Effective antifungals diffusion/availability

Major opportunistic infections in advanced HIV 
disease (AIDS)
-  Pneumocystosis
-  Cryptococcosis
-  Talaromycosis
-  Histoplasmosis



WHO first list of health-threatening fungi (2022)
→ Histoplasma listed among the top priority fungal diseases



Histoplasma capsulatum: a dimorphic pathogen

Two Histoplasma varieties are pathogen for humans

Histoplasma capsulatum var. capsulatum  « American histoplasmosis»

Histoplasma capsulatum var. duboisii  « African histoplasmosis »

Recent knowledge on molecular epidemiology showed geographic and genetic 
overlap between species, and distribution overlap of human cases…



« African Histoplasmosis »

Peculiar phenotypic features in mycology and clinical features upon examination

→ Caseus granuloma in bones, lymphnodes and exophytic cutaneous features



« African Histoplasmosis »

To date, not considered as an AIDS-defining condition…



« American Histoplasmosis »

Histoplasmosis is primarly a pulmonary disease

Mostly airborne acquired by inhaling spores from the environment
 Airborne >>>>>>>>>> Transplant-derived >>>>>>>>>>>>> Vertical transmission

Source : http://www.cdc.gov/fungal/histoplasmosis/causes.html, 19/11/2013

http://www.cdc.gov/fungal/histoplasmosis/causes.html


Risk factors: environmental and host-related

Occupational activities: 
→ Any activity exposing to dust contaminated with Histoplasma
(construction/demolition, agriculture, forestry, hunting industries, archelologists, lab 
workers etc.)

Recreational activities: visiting caves, spelunking, chicken coop etc.

Underlying condition or therapy with an impact on immunity (non specific and cellular) 
(CD4 count level <200, COPD, diabetes, malignancies, corticosteroids, biotherapy etc.)



Independant predictors of first episode in PLHIV

Nacher & al., PlosNTDs, 2014



Independant predictors of deaths in PLHIV

Nacher & al., PlosNTDs, 2014



Wide spectrum of populations at-risk for histoplasmosis

General population
→ children/elderly, workers at-risk, transplant donors, travelers to endemic areas

Primary / Monogenic Immunodeficiencies

Autoimmune diseases

Solid organ and hematopietic cell transplant recipients

People receiving immunosuppressive therapy (Corticosteroids, TNF-α blocker, etc.)

People living with HIV/AIDS (PLHIV)



Wide spectrum of clinical features and disease burden depending 
on the level of exposure and the patient’s underlying condition

* Gold standard relies on conventional methods according to EORTC/MSG criteria (Donnelly, CID, 2020)
** IDSA Guidelines (Wheat, CID, 2007)



Latest histoplasmosis case definition

Ici, ajoutez votre texte.



Proven histoplasmosis
Conventional mycology as the reference for the diagnosis 

Out of blood culture, diagnosis relies on conventional fungal direct examination and 
culture of samples issued from invasive procedures 

BSL level 3 facilities 

Median time to culture = 2 weeks [1-6]



Probable histoplasmosis
Antigen detection and molecular biology on the rise

Source: In approval with D. Caceres



First description of histoplasmosis
« ..in a case that appeared to be a miliary tuberculosis .. »

Source : Darling S.T., Journal of the American Medical Association, 1906



Histoplasmosis as a « mysterious killer »
« The pharaoh’s curse »… A controversial theory 

Sir Howard Carter, 1922
Discovery of the Tutankhamun tomb



From a rare uniformly fatal disease in childs & elderly
to an ubiquitous mostly non fatal disease



High levels of human exposure described worldwide
→ asymptomatic or pauci symptomatic cases, few deaths 



And then came the HIV/AIDS pandemic…
→ From outbreaks in the gen. pop. to histoplasmosis recognized as an 
AIDS-defining condition in its extrapulmonary form (1987)



2020’s

« Classics » on the burden of disease

1960’s

1st respiratory fungal infection worldwide

Up to 90% of children exposed at 15 years of age in endemic areas

>20% of the USA population exposed during their lifetime

5% of the world population exposed



To date, the global burden remains unknown

500,000 new cases/y with 100,000 cases in PLHIV and 80,000 deaths

25,000 new cases/y in the USA



One health and wildlife exposure tell us more on the 
probable ubiquitous exposure of humans and its evolutions



Combine satellite imagery integrating land cover use (70%),

distance to water (20%), and soil pH (10%)

Preferred soil environments for Histoplasma have migrated
into the upper Missouri River basin

A distribution shift to Northern USA

Distribution shift in areas of endemicity with the global warming



Time to revise common concepts



What about histoplasmosis in Latin America?



Histoplasma in soil and populations widely exposed

F. Queiroz-Telles & al., LID, 2017

2012



HIV care and treatment remain challenging in Latin America
→ High % of late HIV diagnosis



Histoplasmosis and HIV hotspots overlap in Latin America

People living with HIV/AIDS represent the population at-risk with the 
highest incidence levels & case-fatality rates from histoplasmosis



Areas of expertise reporting numerous symptomatic 
cases of histoplasmosis …. from a lab-based approach

623 histo case =  33% of #2000 IFI

434 histo cases with 70% among PLHIV



And high case-fatality rates accross various settings

Case-fatality rates range between 10%-60%

Source : Couppié P. et al., Curr. Op. Inf. Dis., 2006



Knowledge on histo-HIV in Latin America

Ici, ajoutez votre texte.



Attempt in modeling incidence and deaths estimates

Provide with robust estimates to guide public health decision



Estimates showed similar and even greater numbers
of cases and deaths of histo-HIV as of TB-HIV



HIV-associated histoplasmosis as the 1st AIDS-defining 
condition in Latin America



Estimates concordant with « observed » trends in 
the french guiana PLHIV cohort

What is « Amazonian AIDS » ? Framing the question was crucial !

HIV-associated histoplasmosis incidence 15.4/1000 person-years PLHIV



High incidence and decrease case-fatality rates over time



Developments in Histoplasma antignen detection 
allowed prevalence estimates in various populations

EDIRAPHIS
mC9



Various prevalence levels according to sub-populations 
at-risk and their outcomes

Rising issue of Histoplasma Ag + asymptomatic individuals who will not 
declare any symptomatic disease overtime and not dying in the absence 
of appropriate antifungal therapy ….



Simple things have high impact
→ Lab-centralized screening program using Histoplasma antigen detection

133/768 (17%) of histoplasmosis 
among clinically suspected cases

38 proven and 95 probable cases

↑↑ from 27 to 44 new cases/year

400% increase of histo incidence 



Scaling-up the FungiRED initiative (Guatemala)

« Reducing HIV-related deaths through rapid diagnosis of fungal infections and 
an improvement in the attention »



What would be missed if screening was done only in 
patients with CD4 count <200? 

14.5% 17% 29.5% 4.8%%  Missing OIs 
diagnosed estimates 

CD4 counts missing values: n=630 

At least half of histoplasmosis cases would have been missed !



High frequencies of HIV-associated tuberculosis and 
histoplasmosis coinfection in Latin America

A nightmare for clinicians because of drug-drug interactions notably…



A historical confusion between histo and tuberculosis
« ..in a case that appeared to be a miliary tuberculosis .. »

Source : Darling S.T., Journal of the American Medical Association, 1906



Issues in the differential diagnosis documented for decades



High % of suspected TB-HIV cases that are in fact 
Histo-HIV cases

111 histoplasmosis cases culture 
confirmed  (63% with HIV)

Presumptive anti-TB therapy

17% (non-VIH)

27% (VIH+)

Source : Severo L.C., Rev. Inst. Med. Trop., 1986



Unawareness of reference centers across Latin America 
and the Caribbean

2015



80% increase in deaths hazard among patients with a 
culture negative TB 



Even in French Guiana we may have missed histo cases 
among suspected TB cases !

From 1992 to 2009
347 patients on anti-TB therapy → 28% proven TB (97cases)
199 patients on antifungals → 71% proven histo (141 cases)

Anti-TB therapy associated with 2 fold greater risk of dying
(aHR) = 2.44 (95%CI 1.65-3.60))

If antigen detection had been available, may we found more histo cases and avoided unnecessary TB 
therapy thereby preventing deaths???



In Histoplasma endemic area, first think histoplasmosis 
and treat first with antifungals may save lives !



We call for a switch from the classical « TB-like syndrome » 
to the « Histo-like syndrome » for clinicians in endemic 
areas for the two diseases !



Looking for tuberculosis, finding histoplasmosis !

Urine Histoplasma Ag detection and sputum PCR in participants 
with presumptive diagnosis of pulmonary TB 

between April 2020 and March 2021

Overall prevalence 12.7%
Prevalence among TB confirmed 7.4% 

Prevalence among TB unconfirmed 16.8% 

EVADIAG



Invisible burden of HIV-associated histoplasmosis in Latin 
America



Launching an initiative in order to connect the dots and 
better see the magnitude of the problem



Aim: reducing AIDS-related deaths by decreasing histo-HIV 
case-fatality rates



Strong statement in 2013
Histoplasmosis in Latin America is a « neglected killer »



Advocacy, networking and capacity building

International Histoplasmosis Advocay Group (iHAG) started in 2013 and 
endorsed the Manaus declaration in 2019



Steps toward international recognition on the public health 
issue represented by HIV-associated histoplasmosis

2021



WHO Guidelines for the diagnosis and treatment 
of histoplasmosis in persons with advanced HIV disease

Advocating for Histoplasma antigen detection developments and diffusion



Histoplasma antigen screening among people with advanced 
HIV is a cost-effective strategy 
→ could avert 17% of AIDS-related deaths in Latin America



iHAG initiative is nowadays fully endorsed by 
WHO and in future global guidelines



The « Porto Alegre » brazilian experts initiative

Ici, ajoutez votre texte.

Ag positivity
<10% to >40%



Revisiting antifungal therapy strategy on a phase II trial



Moving up to a phase III clinical trial



Scaling-up an AHD package of care (BRAZIL 2022 & Argentina 2024?)

« Advanced AIDS fast track » notably with Histoplasma urinary antigen 
detection (LFA) and a mandatory surveillance system of incident cases



Initiative facing implementation issues & challenges

1. Company unable to produce and distribute  
enough test

75% D-AMB, 20% ABLC (Abelcet), 5% L-AMB

Use of D-AMB as a factor associated with death
aOR 4.93 (1.40–22.4)

2. Effective access to Liposomal Amphotericin B 
remains challenging



Needs regarding a robust severity case-definition to help 
inform clinical decision-making



Development of simple 
prognostic score

-> External validation ongoing 
across LATAM

https://cicec-antilles-guyane.org/hfs/ From Françoise al., IJID, 2023

15 research teams
10 countries

https://cicec-antilles-guyane.org/hfs/


As a conclusion on histoplasmosis nowadays

Global burden remains mostly unknown & probably expanding

Misdiagnosis for tuberculosis remains an issue but also represents an 
opportunity to raise awareness and reduced AIDS-related deaths

Toolbox (diagnostic & therapeutic) are expanding but their 
stewardships together with the industry R&D remain insufficient

Initiatives (sometimes transdisciplinary) increased knowledge, 
showed a rise in incidence and helped tackle mortality

Costs studies are mandatory to support these initiatives
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