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Human fungal infections

# 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

Tudela JLR & al., Lancet Infect Dis 2017

A STUDY OF INCIDENCE
AND PREVALENCE

The Medical
Mycological

Iceberg

LIBERO AJELLO, Ph.D.

NY attempt to quantitate the impact of the
mycoses oa public health is doomed to fail-
e, Since they arc not classified among the notifi-
bl discases, mad: on their incidence and
prevalence, as well as information on the moebid-
)mlmlll)lbty cause, are either fragmen-
tary or simply not available
Tbc situation that confroats us can well be lik-
ened o an iceberg. The oaly visible portions of
the vast bulk of the mycoses problem are a few
peaks and crags. Even these are only dimly re-
vealed at best by the scattered reports that are
available on the incidence and prevalence of fun-
gus infections.
Data on the number of persons affected by my-

L
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coscs are not compiied regularly by any nation or
organization. Information on the occurrence of
mycoses is further obscured by commercial se-
crecy, which makes it difficult to obtain or 1o
publish figures on the dollar and cents value of the
antifungal pharmaceutical preparations marketed.
Consequently, the public is apathetic, and public
health organizations have not given any truly sig-
nificant or sustained support to programs to con-
trol these discases.

This r poll of the incidence and prevalence of
MYCOoscs W ompclt\!(om NUMETORs Case re-
ports, reviews, and surveys published by investiga-
tors throl ugrw t the vmdd

Dr. Ajello is chief, Mycology Section, Laboratory
Division, Center for Disease Con »I7h wtvd
s based paper presented ai h

It should be obvious to all that the cutancous
mycoses do, indeed, comstitute a serious public

Symposiu Mycoses, W dvmm D.C., Feb-
ruary 2 I‘)?OI s also published in the pro-
ceedings of the meeting by the Pan American
Health Organi mwn(S( tific Publication No.
205). Tearsheet requests to Dr. Libero Ajello,
Center for Disease Control, Atlanta, Ga. 30333,

bealth problem. Their toll in terms of suffering,
disability, man-hour losses, psychological trauma,
and monctary expenditure is much greater than is
gencrally realized. Among this group of discases are
some that approach dental caries and the common
cold in both incidence and prevalence, Untold
numbers of people throughout the world are af-

May 1971 Vol 6, No. 3 4O

Ajello L., HSMHA Health Rep. 1971



@
ﬁmgl I Classification of human fungal infections
Tt e aneeine
Tropicale

According to the geographic distribution or the bioclimatic ecosystem
F Cosmopolitans < Tropicals or endemics
According to the disease’s clinical spectrum
External <& Deep, systemic or disseminated

- Common features of deep or invasives fungal infections (IFl):
- 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
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Major public health issues
Frequent
Numerous avoidable deaths
Notably in high HIV prevalence levels settings

Fungal infections 1 @ (!)

Fungal infections in HIV/AIDS

Andrew H Limper, Antoine Adenis, Thuy Le, Thomas S Harrison

Fungi:remajor- to the opp istic infe

are mamly wnh ystis jirovecii

that affect pahenls with HIV/AIDS. Syslemlc mfedlons Lancet Infect Dis 2017
(cry]

and i ) i (tal cosis). The incidence ofsyslemlt fungal My3.200
infections has decreased in people with HIV in hngh-mcome countries because of the widespread availability of " /dcde o0 10160

antiretroviral drugs and early testing for HIV. However, in many areas with high HIV prevalence, patients present to i::}:):}y’:nfm 3

hitpfdxdol 0101016/

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

care with advanced HIV infection and with a low CD4 cell count or re-present with persistent low CD4 cell counts

because of poor e, resi: to

(as have been developed for cryptococcosis) are urgemly needed for
Additionally, antifungal drugs, including icin B, li

iral drugs, or both. All'ordable rapid pomlof-ar: dugnosuc tests
and hi:

$1473-309%(17)30304-3,

icin B, and ﬂuqmsme. need to be much

more widely available. Such measures, together with ¢

d i ational efforts in ed and training in the

management of fungal disease, have the potential to improve patient outcomes substantially.

Introduction

Fungi contribute greatly to opportunistic infections in
patients with late-stage HIV infection. Preumocystis
Jirovecii is the most common cause of respiratory infection
and Cryptococcus neoformans the most common cause of
CNS infection in patients with AIDS across large parts of
the world. Histoplasma capsulatum (especially common in
parts of the Americas) and Talaromyces (formerly

. b

count.’ Additionally, enrolment data from cryptococcal
meningitis trials show that, although the total number of
cases was stable over time, half or more of patients with
cryptococcal meningitis had taken ART" but had persistent
low CD4 cell counts due to problems of retention in care
and or ART resistance. Thus, further efforts to address the
problem of fungal infections through rapid point-ofcare
diagnostics for these major fungal pathogens and global

Penicillium) effei (end in south and
Asia) are thermally dimorphic fungi that cause
disseminated infections.

In this Series paper, we review the

access to antifungal drugs are needed as an integral part of
an effective response to the HIV pandemic.

progress in diagnosis and therapy for these four major
systemic fungal pathogens in patients with HIV/AIDS.
We cite the mcrsl relevant recent papers, but additional

! are available online,

b)- section (appcndnx).

Although we focus on these major infections, other
fungi are also important in patients with HIV/AIDS.
Coccidioides spp especially affect patients with AIDS in
the Americas and Emmonsia sp in South Africa."’
Candida spp commonly cause mucosal, oral, vaginal, and
oesophageal infections in patients with stage 3 and 4
HIV discase, and fungal skin and nail in&‘dions are
major causes of morbidity in HIV-infected individuals.

atp 91103016/
$1473-3099(17)30309-2,
ity /i doior/10 1016/
S1473-3099{17)30306-7.
hatp/idxdolorg/10 1016/
51473-3099017130316-X,
atp/id doi 0rg/10 1016/
$1473-3099(17)30442.5,
hatp /i dotorg/10.1016/
$1473-309%(17)20443-7, and
hatp Jidedoiorg/10.1016
$1473-3099(17)30308-0
See Online/Comment
hitp/fdedotorg/10 1016/
S1473-3095017)30319-5
This s the firstin a Sevies of
eight papers about fungal
infections

Mayo Clinic College of Medicine,
pidemiology and P ys[isr nia lnd\mn,l:N‘.USA

PR (AH Limpes MOJ; Inserm
Epudem-olog_y . . €€ 1424, Centre
Pnc\lmm)‘s"s pneumonia has Cn\el’g{'d asa mllll)r cause dinvestigation Clinique Antiles
of infection in those with HIV/AIDS, and is d to  Guyane, it

g d
Key messages

« Incidence of systemic fungal infections in pznemsmlh HNIAIDS hasdeaeased in

i

many resource-rich areas after the i
diagnosis and treatment of infection

. Inmany limited settings incidi is notyet
diagnosis and chalk with ion in HIV care

However, mucosal candida infections usu:ll) readily
respond to azole antifungal and i

rec with | therapy (ART). In the
era of ART, recurrent azole-resistant Candida spp
infections are rare.

With widespread availability of ART and earlier testing
and treatment for HIV, the incidence of systemic fungal
infections has decreased in people living with HIV in high-
income countries, although room for i
remains.' By contrast, in many regions with high HIV
prevalence, particularly sub-Saharan Africa, there is little
evidence for a substantial decrease in cases. Many patients
present with advanced HIV and with a low CD4 cell

New PCR-based assays can distinguish colonisation from infection with pneumocystis

. of cereb | fluid pressure is essential in cryptococcal meningitis,
and management of raised cerebrospinal fluid pressure through careful therapeutic
lumbar punctures reduces mortality

* Inlarge parts of the world, HIV-related is is often neg!

& Vormed e R ar f poor access
diagnostics

« Thei ion with HIV has d fromumhmm

h to a major cause of HIV- iated death in Asca, h B
was shown to be superior to i as initial inalarge i
trial

+ Novel, affordable, point-of-care diagnostics for is, histoplasmosis, and

and wider access to eﬁemve antifungals are utgenlly needed to reduce
the burden of HIV-associated fungal infections in resource-limited settings

woww thelancet comfinfection Published online July 31, 2017 http://dx.doi.org/10.1016/51473-3099(17)303031



‘mg T WHO first list of health-threatening fungi (2022)
assiscslud awanaises  —2» Histoplasma listed among the top priority fungal diseases

d'infectiologie et de médecine

Tropicale O @

WHO fungal priority pathogens list

G
N

Critical group High group Medium group Fig. 2. Proposed priority areas for action

« Cryptococcus .. Nakaseomyces glabrata Scedosporium spp.
@‘ neoformans (Candida glabrata)
.o' Candida auris Lomentospora
prolificans
Aspergillus fumigatus Ag Eumycetoma causative ~.‘: ';:" Coccidioides spp.
: agents ‘,:5!‘,"
.o. Candida albicans %E Mucorales /\ Pichia kudriavzeveii
(Candida krusei)
Surveillance
AR . Fusarium spp. *«  Cryptococcus gattii enhance capacity,
aly i;“ te ‘ & - enttify trends,
> ovahnte rterventors R&D and
. . o , B innovation
& Candida tropicalis ¢ ‘3{;\&) Talaromyces marneffei targetad 3t andence
2 g and areas of
- unmet need
.9. Candida parapsilosis B %  Pneumocystis jirovecii
&

* g o AMR: antimicrobial resistance; R3D: research and development;
By Paracoccidioides spp. WHO FPPL: World Heslth Crganization fungal priority pathogens

list.
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Histoplasma capsulatum: a dimorphic pathogen

Two Histoplasma varieties are pathogen for humans

Histoplasma capsulatum var. capsulatum « American histoplasmosis»

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



g « African Histoplasmosis »
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Peculiar phenotypic features in mycology and clinical features upon examination

—> Caseus granuloma in bones, lymphnodes and exophytic cutaneous features

FRISE/FLASA
TRi330

TE: 967!
ECi1/1 16.6KNa
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To date, not considered as an AIDS-defining condition...

Médecine et Santé Tropicales 2018 ; 28 : 255-256

Figure 1. Papule ombiliquée, nodule sous-mammaire chamu et sous-cutané.
Figure 1. Umbilical papule, fleshy subcutaneous nodule and subculaneous.
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Histoplasmosis is primarly a pulmonary disease

Mostly airborne acquired by inhaling spores from the environment
Airborne DODOD55>>> Transplant-derived >>>>>>>>>>>>> Vertical transmission

T H E LA N C E T Environmental Form Host-assoclated Form
Infectious Diseases

Sew page 1077 Seepae 1088 Seepage1150

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
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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.)




D
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I\"SS|sgs . guyanals_es Table 2. Independent predictors of a first episode of disseminated histoplasmosis in a cohort of HIV-infected patients in French
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Incidence rate (per Crude hazard Adjusted hazard

Variable 100 person-years) ratio ratio* (95% CI) P

Age (years)
18-30 0.9 1 1
31-40 21 2.7 (1.5-4.6) 1(0.5-1.9) 0.9
41-60 14 1.8 (1-32) 0.8 (0.4-1.6) 0.6
61-max 1.2 1.5 (0.7-3.7) 0.9 (0.3-2.6) 0.8

Sex
Men 2.1 14 (1.2-1.7) 1.4 (1.1-1.7) 0.004
Women 1

CD4 count (per mm3)
[0-50[ 1ns 118.8 (29-485) 47.2 (5.8-380) <0.001
[50-200[ 24 23.8 (5.7-98.6) 16.9 (2.2-128) 0.006
[200-350[ 0.6 6.1 (1.4-27) 7.1 (0.9-55) 0.06
[350-500[ 0.1 1.1 (0.1-7.8) 1.8 (0.16-20) 0.6
[500-max] 0.1 1 1

CD4 nadir <50/mm3
Yes 4.7 2.1 (1.1-3.9) 1.9 (1-3.6) 0.05
No 0.6

CD8 count in the lowest quartile (<643 per mm3)
Yes 35 1.9 (1.3-2.7) 1.8 (1.2-2.9) 0.008
No 0.7

Antiretroviral treatment
Yes 0.7 0.4 (0.2-0.5) 0.2 (0.1-0.4) <0.001
No 24

First six months of antiretroviral treatment
Yes 11.1 28 (2-4) 2.4 (1.1-5) 0.01
No 23 0.7 (0.5-0.9) 0.5 (0.2-0.9) 0.03
No treatment 3.9 1

History of herpes
Yes 17.1 10.3 (5.7-18.6) 6.4 (3.1-13.2) <0.001
No 14

History of Pneumocystosis
Yes 8.7 4.3 (1.8-10.6) 0.1 (0.0-0.5) 0.003
No 14

Nacher & al., PlosNTDs, 2014
*Cox multiple model in HIV positive patients with first episode of disseminated histoplasmosis as failure event. Model with 1404 subjects and 94 single failures.
doi:10.1371/journal.pntd.0002638.t002




Independant predictors of deaths in PLHIV
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Tropicale 2008.
Crude hazard Adjusted hazard

Variables ratio (95% ClI) ratio* (95% Cl) P

Male gender 1.9 (1.3-2.7) 1.9 (1.2-3) 0.005

Antiretroviral treatment 0.1 (0.0-0.5) 0.2 (0.0-0.5) 0.003

CD8 count in the lowest quartile (<643 per mm3) 9.6 (4-22.6) 43 (1.1-7.5) 0.002

CD4<50 per mm3 30 (13-67) 14.6 (5.7-37) <0.001

*Cox model in HIV positive patients with disseminated histoplasmosis with death at 6 months as failure event adjusted for sex, antiretroviral treatment, CD4 count
(below 50/mm3 or not) and CD8 count (below first quartile or not). Oral fluconazole or cotrimoxazole were not significantly linked to outcome, and thus removed from
the final model with 156 subjects and 28 failures.

doi:10.1371/journal.pntd.0002638.t004

Kapian-NVeier survival estimates

T T T T T T T T T T T T T
5 6 7 8 ] 10 1 12
analysis time (months)
Number at risk
324 285 270 257 238 227 219 210 201 182 188 184 177

Nacher & al., PlosNTDs, 2014

Figure 1. Survival curves for the first 12 months for HIV-associated disseminated histoplasmosis in
French Guiana.
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Wide spectrum of populations at-risk for histoplasmosis
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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-a 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
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« Immunocompetent » « Immunosuppressed »

Clinical profil and outcome
- Asymptomatic (>90%)
- Flu-like syndrome
- Disseminated, severe (large incoulum, infants)
- Chronic with potential severe sequellae (elderly)
- Mortality (rare)

Clincal profil and outcome
- Disseminated (#90%), CD4<200
- Acute pulmonary
- Severe (10-20%) (Hemophagocytosis)
- Mortality (<10-70%)

Diagnosis most often fortuitous Diagnosis®

- Isolated pulmonary nodule - Direct & culture (tissues/fluids)

- Serology +- PCR - Antigen detection +/- PCR
Treatment Treatment**

- Self-limited disease is the rule - Non severe (ltraconazole)

- QOral or IV according to severity - Moderate to severe (Lip. Ampho. B)

* Gold standard relies on conventional methods according to EORTC/MSG criteria (Donnelly, CID, 2020)
** IDSA Guidelines (Wheat, CID, 2007)
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Clinical Infectious Diseases V&
AlDSA

Revision and Update of the Consensus Definitions of
Invasive Fungal Disease From the European Organization
for Research and Treatment of Cancer and the Mycoses
Study Group Education and Research Consortium

Histoplasmosis case definition:

e Proven: Positive histopathology or culture.

o Serology and molecular testing not applicable

e Probable: Negative histopathology or culture, with environmental exposure to
the fungus, a compatible clinical iliness, and positive antigen test.

e Possible: not applicable




Proven histoplasmosis
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guyana.ses 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

100

90

80

70

60
Fg ure 2. lap roscopic view (2x ification) of liver app and biopsy sampling of liver
e that is infiltrated by small yellowish nodules.

50

Sensitivity (%)

40

30

20

10

Median time to culture = 2 weeks [1-6]
Sensitivity of the “Gold standards” for histoplasmosis

D

e

Patholo
20%0) oy O

Culture ©

Acute Subacute . . Chronic
Disseminated
pulmonary pulmonary pulmonary

Source: In approval with D. Caceres

Hage et all. Semin Respir Crit Care Med. 2015 Oct;36(5):72945.
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Probable histoplasmosis

Antigen detection and molecular biology on the rise

)

B

Company

ELISA

(sensitivity / accuracy)

LFA

(sensitivity / accuracy)

Antibody detection systems
* Immunodiffusion

meridiqn BIOSCIENCE"
e

Gibson Bioscience

* Immunodiffusion
* Complement fixation

& IMMY

sesiiize,
s,

Microbiologics

Antigen detection systems
*Ag EIA and Ag LFA

OlDx

* (1-3)-B-D-glucan

Fungitell’

(1-3)-p-D-Glucan Assay

FUJIFILM

Value from Innovation

DNA detection systems

* AccuProbe: Nucleic acid
hybridization tests for culture
identification

HOLOGIC

Source: In approval with D. Caceres

 IMMY

Sensitivity: 98%
Accuracy: 97%

Ref. 1

No available

Rapid Fungal Testing. Accurate Results.

Sensitivity: 96%
Accuracy: 82%

Ref. 2
In house, no available as commercial kit

Sensitivity: 96%
Accuracy: 96%

Ref. 2

OIDx

Sensitivity: 92%
Accuracy:51%
Ref. 3

Kit available.
No data of validation
studies

1. IMMY: https://pubmed.ncbi.nlm.nih.gov/29563205/ 2. Miravista: https://pubmed.ncbi.nim.nih.gov/34682221/

3. OIDx: https://pubmed.ncbi.nlm.nih.gov/34802111/

Sensitivity of the “mycological evidence” for histoplasmosis

100
0,
90 92%95’“ 88%
__ 80
2
< 70
=
> @0
=
2 50
[«}]
D 40
s
20
10
0
Acute Subacute
' pulmonary pulmonary

Chronic

Disseminated
pulmonary

Antigen O

Antibody ©
Molecular O

Hage et all. Semin Respir Crit Care Med. 2015 Oct;36(5):72945.
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First description of histoplasmosis
..in a case that appeared to be a miliary tuberculosis ..

Aprin 28, 1906,

Clinical Nofes, New Instruments, Efc.

& PROTOZOON GENEFRAL INFECTION PRO-
DIUCING PREUDOTUBERCLES IN THE
LUNGE AND FOUAL NECROSES IN
THE LI’\-’ER SPLEEN AND

BAMUEL T. DARLING, M.D.
Patielogist, Ancen Hospital
ANOON, CAFAL LONI, IRTIIMUS 0F FANAMA.

O e, 7, 1905, while exnmmmg smears from the
Tungs, aplean and bone marcow in u cm that appeared
to be milinry tuberculosiz of the 1 I found enor-
mous numbers of small bodies gﬂn ly oval or round.
Most of them were intracellular in alveolar epithelial
cells, whila others appeared to bo free in the plasma of
the spleen and rib marrow. Tubercle bacilli were absent.

' ullowmg is mn secount of the case:

1,

e P ocoupa-

History—Thae p-nthml- had been & resident of the sone threo
manthe, While in Martinlque he lad suffered from some
mental disturbance, His present illness dates from Sept. 16,
1105, when he complained of fever and vomiting.

Condigion on Admission (e Hespital—On entering Ancon
Hospital Dec. 5, 1905, he was mildly dellrlmu uul ineoherent.
Lungs were clear; abdomen was stuphgs
Larged,

Blpod: Negstive for malarinl parssite

Hemoglobin: 60 per cent. (Dare’s ).

Fevem s Negnutive.

T ure:  On pdomikd Dee. B
piilse ]BB Dae, B, § w. m, D5, pulas 090 4

PROTOZOON INFECTION—DPARLING. 1283

circular uloers frot 2 o 4 min. in dismeler in the cecumm and
leam,

The mesentoric lymphnodes snd those at the hilom of
spleen were endurged and pale,

Bactoriologic  Neemingfion —8pleen  smenrs were negotive
for malarinl parasites oF pigment. Oval and round bodies
were frog¢ in Ehe plasmn.

In rith bLone marcow smeirs there were truces of intrmcel-
lular malurial pigment, A pumber of bodies similor to Ehoss
in tha spleem wore seon.

In lung sments tuoerale broflli were absent.

Thers wore myrinds of  introcellular and  extracetlular
dies similay to those found in the epleen and the marrow,

N Woisl coverslip proparotion from intestinal ulecrs showed
{* AN

omic  Dggnosis—Aeute  milinry  tuberculpais,  pul-
type.  Tubereulsus lymphadenitis, peribronehial.
interstitind- splenitis.  Atrophic cirrhosia. Chronic in-
torstiffal nephritis, slight. Lvmphodenitis, mesenterie. Ohronie
ghieningitic. Edema of pla-avachnoil. Uloerntive ontero-
= Amebiasi=  Cenernl infection by protorodin,

AVFIANANCE OF THE PARASITE IN SMEARS

Tamygr:  This- spocimen was stained by earbolfucksin. and
fdabbet’s methylen blue, overstained with polychrome methylen
Bine. nod washod with aoesin.

The polychrome blue was prepared ns follows:

Methylen blue, pure medi:, L7 RPN I 1
Sodium  enrbomate, POBR... . .0 viainn s £l
Distilled water ....ciconiveievnoce-. .2 100
Thin wae pliecd in Hlemmshﬂ one week. and kept nt Toom
. et s,

e was removed by washing the smenr
foholle solwtion of cosin (3 per cent in
Miookiol ) ome socond mnd distilled wiater n
w internel structure of the parasite showed

viform or round. and is surrounded by a

S b e e R
\~ Ms ST &M\j;} »j: \‘
RIS, 5 S o
o \z?:tr& N s e

\\ww\ w e M.J.w\u aney
\ S

Source : Darling S.T., Journal of the American Medical Association, 1906
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Sir Howard Carter, 1922
Discovery of the Tutankhamun tomb
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From a rare uniformly fatal disease in childs & elderly
to an ubiquitous mostly non fatal disease

Public Health Reports

Vol. 63 e MARCH 5, 1948 e No. 10*

Printed With the Approval of the Bureau of the Budget as Required by Rule 42
of the Joint Committee on Printing

A REPORT ON TEN PROVED CASES OF HISTOPLASMOSIS!

By Ivan L. BunNNELL, Senior Assistant Surgeon, and MicuaeL L. FurcoLow,
Surgeon, United States Public Health Service

Histoplasmosis has been considered a rare, uniformly fatal disease.
Only 74 cases had been reported by January 1945 (1) and at the
present time the total number of cases reported is less than 100. The
true prevalence of the disease is unknown, but it is suspected that
the disease in some form occurs more frequently than the number of
reported cases would indicate; a mild, nonfatal form of histoplasmosis
may be widely prevalent (2, 3). Furthermore, whenever intensive
search for the disease has been made, a marked increase in the num-
ber of reported cases has resulted. This occurred in Ann Arbor (1),
Nashville (4), and is now true in Kansas City.

Public Health Reports

Vol. 64 e JULY 15, 1949 e No. 28

Isolation of Histoplasma capsulatum From Soil

By C. W. Emwons®

Another mycosis which appears to be noncontagious, sporadic, and
world-wide in distribution is histoplasmosis. Whether one speaks of
proved histoplasmosis which, so far as is definitely known, is relatively
rare and almost always fatal, or of a hypothetic mild form of the
disease associated with pulmonary calcification, the source of the
infectious agent and the mode of human infection have been unknown.
Histoplasmosis has been recently shown to occur in wild rats in
Virginia (Rattus norvegicus) (8) and in Georgia (. norvegicus and I,
rattus) (9), and in the skunk (Spilogale putorius) (9). A total of 24
rats with histoplasmosis have now been collected in Virginia (6).
No association between infected animals and histoplasmosis in man
has been found in this area to date, and the relationship of rodent
to human infeetion remains obscure.  Indeed, the very limited extent.
of the lesions and the apparent chronicity of the disease in naturally
infected rats in which histopathologic studies were made do not suggest
any mode of transfer directly from rats to man (7). The character-
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THe Avexican Jousnar or Trortcar Mepicing ano Hyvciexe Vol. 20, No. 2
Copyright @ 1971 by The American Society of Tropical Medicine and Hygleae FPrinted in U.S_A.

WORLDWIDE PATTERN OF SKIN SENSITIVITY
TO HISTOPLASMIN

PHYLLIS Q. EDWARDS axp ELIZABETH L. BILLINGS

Tuberculosis Branck, Center for Disease Conirol, U.S. Public
Health Service, Atlanta, Georgia 30333
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Ficuse S. Histoplasmin sensitivity in Europe

Where do the vast numbers who become in-
fected but do not develop clinical discase get
Ficuse 3. Histoplasmin sensitivity in Central ang  their infections? A number of possibilities are

merica.

South A: % represented schematically in Figure 8. Each

block could represent several square miles. The

> - - . - s - shaded resent areas where the soil con-

e Ficure 2. Histoplasmin sensitivity in U.S. Navy children living in the western side of  PAFCUT  {yins pleatinteeripidbie Pt
recruits, 1958-1964, by county of lifelong residence. Sity. than In the easteen: side.. SOl smpise were

an I the < e ey Cxtremes in a broad range of possibilitics, from
collected from all over the city. H. capsulatsu y Bies 5
Ficuxe 1. Worldwide pattern of histoplasmin sen- Do fongus s/40: 508

was isolated from only one of several hundred iy ;i _F Blocks B, C, D, and E show different
sitivitv in human ponulations. samples, and that one positive soil was from the  umbers of foci, varying in size and in the pattern
;”'-"" ‘:t ,::ul::::;l:h::; side, ;’;:’:‘;‘e of coverage. Whether the people who live in each
'“wo“pm-lﬂlce sbde of Rowd, a5 m‘:::'h“ block are likely to become infected could well
expected; would it have been thought that the
point source of infection had been found?

Ficuse 4. Histoplasmin sensitivity in Africa Ficuse 6. Histoplasmin sensitivity in Italy
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AIDS-defining condition in its extrapulmonary form (1987)
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Quorter of Yeor

FiG. 1. Quarterly incidence of culture-proven cases of histoplasmosis at 6 Indianapolis hospitals from 1976 through 1989. Cases
occurring in patients with AIDS are depicted by the solid bars. ;




« Classics » on the burden of disease
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imated areas with histoplasmosis
. Areas likely to be hyperendemic |f
- Areas where cases likely occur regularly ‘
- Areas with reports of locally acquired cases \\’

Note: Hi is has a
and cases occur outside these areas

Source : Ashraf & al., Mycopathol, 2020

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
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Global and Multi-National Burden of Fungal Diseases - Estimate Precision
F Bongomin, S Gago, RO Oladele & DW Denning
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Fungal Disease

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

25,000 new cases/y in the USA
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The occurrence of histoplasmosis in Brazil: A systematic review Animal Histoplasmosis in Europe: Review of the Literature and
) o o Molecular Typing of the Etiological Agents
Marcos de Abreu Almeida®, Fernando Almeida-Silva?, Allan Jefferson Guimaraes”, 2022
Rodrigo Almeida-Paes?, Rosely Maria Zancopé-Oliveira®* Dunja Wilmes *(, Ursula Mayer 2, Peter Wohlsein (¥, Michael Suntz %, Jasmin Gerkrath !, Christoph Schulze 0,
2 Laboratério de Micologia, Instituto Nacional de Infectologia Evandro Chagas, Fundagdo Oswaldo Cruz, Rio de Janeiro, R, Brazil Ina Holst ®, Wolf von Bomhard 7 and Volker Rickerts '
® Dep. de Microbiologia e F i ia, Universi Federal Flumi Niter6i, RJ, Brazil

Autochthonous histoplasmosis in animals in Central Europe
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Ma pping Histoplasma capsulatum Integrating Public Health Surveillance and Environmental
Data to Model Presence of Histoplasma in

Exposure, United States .
P r the United States
Amelia W. Maiga, Stephen Deppen, Beth Koontz Scaffidi, John Baddley,
Melinda C. Aldrich, Robert S. Dittus, Eric L. Grogan ®Siaci A. Hepler, ©Kimberly A. Kaufeld,® Kaitlin Benedict,® Mitsuru Toda,® Brendan R. Jackson,*

Xiaonan Liu,* and David Kline®

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

Suitability
score

[ <o.01
[ 0.01-5.1
[ 5.1-54
15457
15758
E s0-61 A distribution shift to Northern USA
[ 6.4-6.9
B 6.9-7.5

Figure 1. Mean Histoplasma site suitability score by US ZIP code. Red reflects greater histoplasmosis suitability; green reflects
less suitability. The weighted mean score (Table) was calculated for each ZIP code. Data for geographic regions west of the Rocky
Mountains are considered insufficient because of limited surface water data.
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Time to revise common concepts

Histoplasmosis-Associated

Hospitalizations in the United States,

2001-2012

Kaitlin Benedict,' Gordana Derado,? and Rajal K. Mody'
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Curr Trop Med Rep (2015) 2:70-80
DOI 10.1007/540475-015-0044-0

TROPICAL MYCOSIS (D BOULWARE, SECTION EDITOR)

Histoplasmosis Infections Worldwide: Thinking Outside
of the Ohio River Valley

Nathan C. Bahr'? « Spinello Antinori® « L. Joseph Wheat* - George A. Sarosi®™®

Revising Conventional Wisdom About Histoplasmosis in
the United States

Kaitlin Benedict ", Mitsuru Toda, and Brendan R. Jackson
Mycotic Diseases Branch, Centers for Disease Control and Prevention, Atlanta, Georgia, USA

1. Histo disease burden relative to other dimorphics
2.  Restricted areas of endemicity in the USA
3.  Mandatory association with bird or bat droppings

Figure 1. (A) Amual mtes of alldistad and pAmary hisbplasmasis-associated haspitalzations per 100000 pesons (*) and (B) percentage of al-listed hispplasmasis-

associated hospitalizations with selected comarbidities, United States, 2001-2012 Abbmivatior HV, human immunodeficency virus.
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Histoplasma in soil and populations widely exposed

Publication N* 367 Juillet 1955 XVI* Année
ARCHIVES DE L'INSTITUT PASTEUR
DE LA GUYANE FRANCAISE ET DE L’ININI g

L’histoplasmose de S. T. Darling (11I)
Isolement de « H. capsulatum » & partir du sol
en Guyane Francaise
par H. Frocu et J. ANDRE

Mycopathologia
DOI 10.1007/$11046-012-9550-y

Histoplasma capsulatum in Cayenne, French Guiana

QOlivier Moquet - Denis Blanchet -

Stéphane Simon - Vincent Veron -
Myriam Michel - Christine Aznar 2012

H-a% ‘j_ X

I 31-40% 'v_f.‘.

O 21-30% ! I
13- 20%
I 0-10%

Ona

Figure 2: Frequency of positive intradermal reactions against histoplasmin in the Americas and the Caribbean
Data cbtained from 2 review of 95 studies in 19 countries from 1949 to 2009.

F. Queiroz-Telles & al., LID, 2017
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- - e T
opportunities
Allicia PifieirGa, Juan Sierra-Madero, Pedro Cahn, Rafael Napoledn Guevara Palmero, Ernesto Martinez Buitrago, Benjamin Young, Carlos Del Rio

Combination antiretroviral therapy (ART), also known as highly active antiretroviral therapy, provides clinical and tencetinfect iz 2015;
immunological benefits for people living with HIV and is an effective strategy to prevent HIV transmission at the 583339

individual level. Early initiation of ART as part of a test and treat approach might decrease HIV transmission at the Hubert Department of Global
population level, but to do so the HIV continuum of care, from diagnosis to viral suppression, should be optimised. m::"ww", °'.~_“‘
Access to ART has improved greatly in Latin America, and about 600000 people are on treatment. However, health- A ca usa

care systems are deficient in different stages of the HIV continuum of care, and in some cases only a small proportion (4 7eina mp,

of individuals achieve the desired outcome of virological suppression. At present, data for most Latin American o/ €Dl Ro MOk instituto
countries are not sufficient to build reliable metrics. Available data and estimates show that many people living with 100! d Cendis Medicasy
HIV in Latin America are unaware of their status, are diagnosed late, and enter into care late. Stigma, administrative  Tipan, Mexico (A #owinia, :
barriers, and economic limitations seem to be important determinants of late diagnosis and failure to be linked to ) Sirra-Madero M0}

and retained in care. Policy makers need reliable data to optimise the HIV care continuum and improve individual. Jv3nAFemandez Hospizal,
based and population-based outcomes of ART in Latin America.

mwﬁ&nnmu
Department of Infectious
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Histoplasmosis and HIV hotspots overlap in Latin America

Prevalence of HIV among adults aged 15 to 49, 2016
By WHO region

areas with hi;

Prevalence (%) by WHO region I Aceas likely to be hyperendemic

Eastern Mediterranean: 0.1 [<0.1-0.1] || Europe: 0.4 [0.4-0.4] I Areas where cases likely occur regularly

Western Pacific: 0.1 [<0.1-0.2] Il Americas: 0.5 [0.4-0.5] | Global prevalence: 0.8% [0.7—0.9] i X (!

South-East Asia: 0.3 [0.2-0.3] B Africa: 4.2 [3.7-4.8] et roo I o iy [ Areas with reports of locally acquired cases |
N —

Note: Hi: is has a istril
and cases occur outside these areas

The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever Data Source: World Health Organization
on the part of the World Health Organization concerning the legal status of any country, territory, city or ara or of its authorities, Map Production: Information Evidence and Research (IER)
or concening the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lincs World Health Organization
for which there may not yet be full agreement.

©WHO 2017. Al rights reserved

iz World Health
“% % Organization

Source : Ashraf & al., Mycopathol, 2020

People living with HIV/AIDS represent the population at-risk with the
highest incidence levels & case-fatality rates from histoplasmosis
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Areas of expertise reporting numerous symptomatic
cases of histoplasmosis .... from a lab-based approach

Rev Ieroam Micol. (2013 £30(1):39-45

Revista Iberoamericana
de Micologia

ELSEVIER

DOYRA www.elsevier.esireviberocammicol

Original

Las micosis en Venezuela: casuistica de los Grupos de Trabajo en Micologia
(1984-2010)

Dilia Martinez Méndez +#, Rosaura Herndndez Valles?, Primavera Alvarado® y Mireya Mendoza®

a [pharetomio de Microbisogia, Progroma die Medicing, Clencios de fa Safud, Untversidad Noconal Experimentsl Francsoe de Miranda, Core, Folodn, Vensrueia
® [aporatario de Micologin, Instifulo de Fomedicing, Crracas, Venezuel

623 histo case = 33% of #2000 IFI

Biomédica 2011;31:344-56

ARTICULO ORIGINAL

Histoplasmosis: results of the Colombian National Survey,
1992-2008

Myrtha Arango'?, Elizabeth Castafieda®, Clara Inés Agudelo?, Catalina De Bedout?,
Carlos Andrés Agudelo®#, Angela Tobén?®, Melva Linares?, Yorlady Valencia?, Angela Restrepo?,
The Colombian Histoplasmosis Study Group’

434 histo cases with 70% among PLHIV

S Ak

Figure 1.
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in Pati.ents with AIDS in Panama: Immunodeficiency Virus/Acquired Immune Deficiency Syndrome Patients with
A Review of 104 Cases . .-
Histoplasmosis in Guatemala

Maria Eugenia Gutierrez,' Alfredo Canton,’ Nestor Sosa,’ Esther Puga,' -
S — . Blanca Samayoa.'** Monika Roy.” Angela Ahlquist Cleveland.” Narda Medina.' Dalia Lau-
Bty A i M et P O Py Bonilla," Christina M. Scheel.’ Beatriz L. Gomez.** Tom Chiller.’ and Fduardo Arathoon'

We identified the incidence and primary clinical character-

T T P Clinical and laboratory features of disseminated histoplasmosis
dcﬁcncncy syndrome (AIDS) in our hospnal Disseminated N . “
plasmosis is a c and severe discasc among pa- in HIV patients from Brazil
tients with AIDS in Panama and should be suspected for
patients with a CD4 cell count of <100 cells/L, fever, re- Elizabeth F. Daher', Geraldo B. Silva Jr', Fernando A. S. Barros', Christianne F. V. Takeda’, Rosa M. S. Mota®,

Manisia T. Ferreira', Soraya A. Oliveira', Julieta C. Martins', S6nia M.H.A. Araiijo' and

irato. toms, weight loss, and diarrh
spialnny aympim; wogh = = Oswaldo A. Gutiérrez-Adrianzén'

Case-fatality rates range between 10%-60%

Table 5 Geographic differences regarding mortality, presence of cutaneous lesions, and association with concomitant tuberculosis
during disseminated histoplasmosis in patients with HIV infection

Patients Study Amphotericin Total death Skin Assocated
)] pariad B (%) rate (%)  lesions (%) tuberculcsis {94
us Indiana Wheat et al [11] 72 1980~ 1689 98 23 1 4
Indiara Wheat e! al [40) 155 1888-1895 30 13 1 ND
Multicantric  Maljeh er af, [41) 92  1996-1999 &4 12 a® ND
Multicsntric  Johnson er at. [31] 73 1995-1999 100 16° 7 ND
Centradd Amanca  Panama Gutiarrez of 6/, [48°] 104 19972003 98 12 17 15
Scuth America  Colombia Toben af al, [477) 30 1966- 2004 17 23 53 ND
French Guiana  Couppia ef al, [42] 87 1994 - 2002 27 28 7 13
Beazi Karimi et a/. [48] 29 1963 - 1996 57 39 66 ND
Beari Unis «f a/. [48) 70 1877-2002 568 3s 44 7
Brazi Da Frarcesco 164 1965 -2004 >80 32 ND ND
Daher ar g/, [43*%)
Argentina Nagroni et al [50) 27 Bofore 1982 19 ao 83 15
Argentina Piatrobon er al [51] 16 1993 -2000 100 19 78" 19

Source : Couppié P. et al., Curr. Op. Inf. Dis., 2006
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Attempt in modeling incidence and deaths estimates

Provide with robust estimates to guide public health decision

THE LANCET
Infectious Diseases

Input data

Input data

Prevalence of
previous exposure
to H. capsulatum

Histoplasmosis-HIV
incidence rate

People living with
HIV (PLHIV)
2012

Histoplasmosis-HIV
symptomatic
incident cases

Histoplasmosis-HIV
deaths

Tuberculosis-HIV
cases and deaths
2012

Literature review

Histoplasmin skin test
studies

. Lpositive
p-—
Ytested

y

Modeling process

Output
estimates

Pp=Prevalence estimates

E;(D) =0.321years
(disease duration)

Pp

= Emyxa-Pp

UNAIDS global report
2013

P, =% PLHIV<200 CD4/mm?
{x=30-50-70%)

N = # PLHIV all ages

I; = Histo.incidence rate

I, =(NxP,)xI,

Ppy= case-fatality rate in
histo. symptomatic cases
(y= 10-20-40-60%)

I, = # of histo.
symptomatic cases

Dx‘y =1, % pr

Dyx,y = #death cases

4 scenarios foreach I,

YYyvyYvyvy
BB wWwN

Mean prevalence rate # PLHIV all ages
[95%cI] ) [Low-High] .
I; = Incidence rate I, = # Incident cases
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EnRET [ |
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Median
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Median
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for each scenarios

WHO notifications and
outcomes tables
2012

#TB-HIV cases all ages
[Low-High]

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

Prevalence of gen. pop. exposure>30% and 1.5p100 PLHIV annual incidence

1/2 countries with symptomatic histo cases >or = TB cases

2/3 countries with histo deaths > or = TB deaths (conservative 40% case-fatality rate)

oenaro N30 Scenario F[40]N[50]
B of Bl SRSt MAPOESUTORA (BWY 40% case-fatality rate
e s gnomgr [0 (D JO0 w )} among symptomatic HIV-associated histoplasmosis cases
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A. Adenis & al., Lancet ID, 2018
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Disseminated histoplasmosis in Central and South
\merica, the invisible elephant: the lethal blind spot
of international health organizations

The neglected histoplasmosis in Latin America Group

Since the onset of the HIV epidemic, there have been convergent reports suggesting that
disseminated histoplasmosis is one of the major AIDS-defining infections and a major
killer of HIV-infected patients. However, most hospitals still have no way of diagnosing
the disease, and often lack the best treatments for the disease, and confuse it for
tuberculosis. There is thus a double tragedy, with clinicians failing to diagnose what is
killing their patients, and public health autharities failing to tackle one of the major
burdens of disease. There are an estimated 1 600000 HIV patients in the Americas. Ifwe
apply the incidence rate of 1.5 per 100 person-years measured in French Guiana, this

suggests there are 24 000 histoplasmosis cases in the Americas per year. The historical 50000
death rate of 40% of deaths in histoplasmasis would mean there are 9600 deaths per
year. This is much higher than the annual number of malaria deaths in Latin America 45000
and comparable to the number of deaths from HIV-associated tuberculosis. Yet, 34 40 000
years after the description of AIDS, the strategic priorities of international organizations %
or most AIDS programmes still do not reflect this staggering burden. & 35000
Copyright @ 2015 Waolters Kluwer Health, Inc. All rights reserved. t 30000
AIDS 2015, 29:000-000 _é 25 000
Keywords: burden, disseminated histoplasmosis, HIV, international £ 20000
organizations, mortality T 5000
=
'E 10000
5000
0 T

AIDS Malaria

Fig. 1. Estimated number of deaths per year for different major infectious diseases in Latin America.




Estimates concordant with « observed » trends in
the french guiana PLHIV cohort
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What is « Amazonian AIDS » ? Framing the question was crucial !
PLOS ONE

What is AIDS in the Amazon and the Guianas
in the 90-90-90 era?

Mathieu Nacher'->**, Antoine Adenis'-%, Basma Guarmit?, Aude Lucarelli®,
Denis Blanchet®, Magalie Demar**®, Felix Djossou’, Philippe Abboud’, Loic Epelboin’,
Pierre Couppié®®

Am. I Trop. Med. Hyg, 842),2011, pp. 239-240
doi: 104260 jtmh. 2011100251
Copyright © 2011 by The American Society of Tropical Medicine and Hygiens

Short Report: What Is AIDS in the Amazon and the Guianas? Establishing the
Burden of Disseminated Histoplasmosis
Mathieu MNacher,* Antoine Adenis, Leila Adriouch, Julie Dufour, Emmanuelle Papot, Matthieu Hanf,
Vincent Vantilcke, Mélanie Calvez, Christine Aznar, Bernard Carme, and Pierre Couppié

HAART era incidence rates of AIDS defining illnesses in French Guiana : Most frequent opportunistic infections in French Guiana: 2012-2019

Disseminated histoplasmosis
Qesophageal candidiasis
Cerebral toxoplasmosis
Tuberculosis

Pneumocystosis

HIV wasting syndrome
Cytomegalovirus chorioretinitis
Cryptococcosis

Non thyphisalmonellosis
Lymphomas

Cryptosporiosis

Mycobacterial atypicalinfection
Invasive cervical cancer

HIV dementia
Kaposi'sdisease

Isosporidiosis
Progressive multifocal leukoencephalitis

Coccidioidomycosis

2320 patients followed between 1997 and 2008
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Evolution of Histoplasmosis diagnoses and deaths<1 month

I Histoplasmosis diagnoses e Deaths within 1 month
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Developments in Histoplasma antignen detection
Assises guyana.ses allowed prevalence estimates in various populations
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ropieste Systematic Review of
Prevalence of Histoplasma
Antigenuria in Persons with HIV
in Latin America and Africa

Preethiya Sekar, Gila Hale, Jane Gakuru, David B. Meya, David R. Boulware,
Jayne Ellis, Elizabeth Nalintya, Mathan C. Bahr, Radha Rajasingham

EDIRAPHIS
\ “':‘a mC9

Al
iy

Histoplasma
antigen
prevalence, %
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W >25

Figure 2. Country-level Histop/asma antigenuria prevalence in systematic review of prevalence of Histoplasma antigenuria in persons
with HIV in Latin America and Africa. Asterisks denote countries with studies that were done in advanced HIV populations, whereas solid
colors denote countries with studies of participants with HIV screened for histoplasmosis irrespective of CD4 count.
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14.0 Figure 3. Forest plot of
Symptomatic S —_——y Histoplasma antigen prevalence
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Advanced HIV - — systematic review of prevalence of
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Inpatient- e with HIV in Latin America and
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5.4
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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 ....




‘mg T Simple things have high impact

Assises guyanaises - Lab-centralized screening program using Histoplasma antigen detection
d'infectiologie et de médecine

Tropicale Am.J. Trop. Med. Hyg., 943). 2015, pp. 662667
doi: 10,8269/ ajtmb 150108
Copyright © 2015 by The American Society of Tropical Medicine and Hygiene

Implementation of a Training Course Increased the Diagnosis of Histoplasmosis in Colombia 133/768 (17%) of histoplasmosis

Diego H. Caceres, Alejandra Zuluaga, Karen Arango-Bustamante, Catalina de Bedout, Angela Maria Tobén, among Clinica"y SUSpECtEd cases
Angela Restrepo, Beatriz L. Gomez, Luz Elena Cano, and Angel Gonzilez*

Medical and Experimental Mycology Group, Corporaciéon para Investigaciones Biologicas (CIB), Medellin, Colombia; School of Medicine and
Health Sciences, Universidad del Rosario, Bogota, Colombia; School of Microbiology, Universidad de Antioquia, Medellin, Colombia; Basic

and Applied Microbiology Research Group (MICROBA), School of Microbiology, Universidad de Antioquia, Medellin, Colombia 38 proven and 95 pro bable cases
t-program
pre-program program  pos
)\
; ) " S M from 27 to 44 new cases/year
' © @
i " 400% increase of histo incidence
12 . .
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Qﬁ
Year-semOSter uHIV {0 with hi (n=28) = HIV positive patients with histoplasmosis (n=105)
. Dlagnosls feported by the CIB |ab0ratOI‘y D Addlﬁonal d‘agnosls ’eported by the progl’am immunodiffusion (ID), Blood culture (BC), Nested PCR for Histoplasma capsulatum (Hc100-PCR) and Histoplasma

antigenuria (Hc-Ag).

@ First stage of the program @ Second stage of the program
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an improvement in the attention »
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2017 2018 2019

Year

m Newly HIV diagnosed m On ART u Return

2306
el
Q
o
o 1500
()
v
w
IS 202 (8.8%)
2 1000
© 151 (6.8%) -
5 120 (6.5%) I —
S 500 [ [
Z .
, 1B

500

450

400

350

300

250

200

150

100

50

No. of histoplasmosis cases

Figure 1. Annual screening patient numbers and histoplasmosis cases detected in the OI program

Scaling-up the FungiRED initiative (Guatemala)

« Reducing HIV-related deaths through rapid diagnosis of fungal infections and

Screening program based on a lab
diagnostic hub (TB, histo, crypto..)

Offers continuum of care (patients),
education & training (health practitioners)

6460 screened
Histo incidence in AHD 11.9%
15% of histo cases with CD4>350/mm3
Histo & TB 57%

M6 Deaths | |
32% (2017) to 21% (2019)




What would be missed if screening was done only in

Aggy patients with CD4 count <200?
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At least half of histoplasmosis cases would have been missed !

CD4 range Histoplasmosis  Cryptococcosis Mycobacterium  Coinfection
n % n % n % n %
100-200 8 12.9 13 27.7 17 19.3 3 143
201-350 7 113 4 8.5 12 13.6 1 48
2350 2 3.2 4 8.5 14 15.9
Total 17 274 21 447 43 48.9 4 19.0

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

CD4 counts missing values: n=630




‘“ T High frequencies of HIV-associated tuberculosis and
Aggy histoplasmosis coinfection in Latin America
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A nightmare for clinicians because of drug-drug interactions notably...

%
Reference Study period  Country (# TB and Comments
# histoplasmosis)
Lopez AG, et al [17] 2009-2014  Argentina O CBATHY. T SeoNeRenis Miedian COS'E
Boigues B, et al [18] 2011-2016 Brazil 26% (6/23) :'.fi‘l'_‘:"g"’:e"{:;‘: "‘:?"e"‘s Hechan COS E
Falci DR, et al [19] 2016-2018 Brazil 1Bieaaag), Natooerst L) Sl ciencoe
/ - Histoplasmosis patients medianCD4 T
/ Caceres DH, et al [20] 2008-2011 Colombia 35% (16/45) cell- 30 cells/mm®
Velasquez G, etal [25] 1998-2004  Colombia 16% (7/44) ez gt e
. Histoplasmosis patients medianCD4 T
Huber FN, et al [21] 1982-2007 French Guiana 8% (16/200) cell: 63 cells/mm®
Samayoa B, etal[22]  2005-2000 Guatemala 26% (20/101) 'Hstoplesrmosispatients medienCO4 Y
Caceres DH, et al [26] 2017 Panama 38% (18/48) g't:?:"’;x :;ogii't‘:i"r":ms"” :;“g:;‘:y’;d
W >20% . S :
oo Péroz G, ot al [23] 1006-2014 Peru 1% (3/23) c"‘:.'.%";’}::f,ﬁ;?"‘"‘s meanchey
- <10% Histoplasmosis/TB co-occurrence
io cicile sobliiad Mata SC, et al [24] 2000-2005  Venezuela 2% (1/53) R e Er I batiorts vass £%

Figure 1. Reports of cohorts of people with histoplasmosis and advanced HIV: frequency of tuberculosis
(TB) co-occurrence.




AgiT

Assises guyanaises
d'infectiologie et de médecine
Tropicale

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

Aprin 28, 1906,

Clinical Nofes, New Instruments, Efc.

& PROTOZOON GENEFRAL INFECTION PRO-
DIUCING PREUDOTUBERCLES IN THE
LUNGE AND FOUAL NECROSES IN
THE LI’\-’ER SPLEEN AND

BAMUEL T. DARLING, M.D.
Patielogist, Ancen Hospital
ANOON, CAFAL LONI, IRTIIMUS 0F FANAMA.

O e, 7, 1905, while exnmmmg smears from the
Tungs, aplean and bone marcow in u cm that appeared
to be milinry tuberculosiz of the 1 I found enor-
mous numbers of small bodies gﬂn ly oval or round.
Most of them were intracellular in alveolar epithelial
cells, whila others appeared to bo free in the plasma of
the spleen and rib marrow. Tubercle bacilli were absent.

' ullowmg is mn secount of the case:

1,

History—Thae p-nthml- had been & resident of the sone threo
manthe, While in Martinlque he lad suffered from some
mental disturbance, His present illness dates from Sept. 16,
1105, when he complained of fever and vomiting.

Condigion on Admission (e Hespital—On entering Ancon
Hospital Dec. 5, 1905, he was mildly dellrlmu uul ineoherent.
Lungs were clear; abdomen was stuphgs
Larged,

Blpod: Negstive for malarinl parssite

Hemoglobin: 60 per cent. (Dare’s ).

Fevem s Negnutive.

Temp ure:  On ndmiksi Dee, 5
wviilse 1205 Dee. B, § 5. m, 05, pulae 060 4

PROTOZOON INFECTION—DPARLING. . 1283

circular uloers frot 2 o 4 min. in dismeler in the cecumm and
leam,

The mesentoric lymphnodes snd those at the hilom of
spleen were endurged and pale,

Bactoriologic  Neemingfion —8pleen  smenrs were negotive
for malariu]l parasites or pigment. Oval and round bodies
were frog¢ in Ehe plasmn.

In rith bLone marcow smeirs there were truces of intrmcel-
lular malurial pigment, A pumber of bodies similor to Ehoss
in tha spleem wore seon.

In lung sments tuoerale broflli were absent.

Thers wore myrinds of  introcellular and  extracetlular

dies similay to those found in the epleen and the marrow,

N Woisl coverslip proparotion from intestinal ulecrs showed

{* AN

omic  Dggnosis—Aeute  milinry  tuberculpais,  pul-

type.  Tubereulsus lymphadenitis, peribronehial.

interstitind- splenitis.  Atrophic cirrhosia. Chronic in-

torstiffal nephritis, slight. Lvmphodenitis, mesenterie. Ohronie
ghieningitic. Edema of pla-avachnoil. Uloerntive ontero-

i=  Amebioasic. Cenernl infection by protoreiin,

AVFIANANCE OF THE PARASITE IN SMEARS

Tamygr:  This- spocimen was stained by earbolfucksin. and
fdabbet’s methylen blue, overstained with polychrome methylen
Bine. nod washod with aoesin.

The polychrome blue was prepared ns follows:

Methylen blue, pure medi:, Gl e oan .g. ) I

Sodium  enrbomate, pure. . . £l

Iristilled water ....... ;g. 100,
Thin wae pliecd in Hlemmshﬂ one m\(-Hc nml kept nt Toom

ot s,

e was removed by washing the smenr
foholle solwtion of cosin (3 per cent in
Miookiol ) ome socond mnd distilled wiater n
w internel structure of the parasite showed

viform or round. and is surrounded by a

M—;x-tw B RV SV WHIRSRR ARy ”Q‘\‘
il i sl e, (D
cAns S wv)&% &% &" ‘

1 .Q.drt Tonie §
TS b\\""” &,ﬁ-xﬁmkﬁv (\ S
o e e \R'"\*"“ x. 3 WS
«.‘s@sw&% e S8 o 2 New &
&w \%\s»’) A o@\m‘\ o\&m \‘Q“l\t}
TNy g g
\ a
“;..\,&MQ SN, QD (e has \“\\wv

\\ﬁ e N A |
e S, A i

Source : Darling S.T., Journal of the American Medical Association, 1906
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HISTOPLASMOSIS AS A PROBLEM IN TUBERCULOSIS
SANATORIUMS THROUGHOUT THE UNITED STATES

KeNNETH WALLs, PH.D., M. L. Furcorow, M.D., axv P. H. LEuan, M.D.
Kaxsas Cimy, KAN,

EROLOGIC surveys for histoplasmosis have now been completed in 22
tuberculosis sanatoriums located in 15 states extending from New York on

the east to Arizona on the west. Most of the sanatoriums included in the
study are located in the histoplasinosis belt of central United States.

BRITISH MEDICAL JOURNAL VOLUME 287 17 SEPTEMBER 1983

Lesson of the Week

Sporadic disseminated histoplasmosis simulating
miliary tuberculosis

P TONG, W CTAN, M PANG

Disseminated histoplasmosis may closely resemble miliary
tuberculosis in its clinical presentation.! In an area where infec- Acute disseminated histoplasmosis resembles
tion with Mycobacterium tuberculosis is common the diagnosis of miliary tuberculosis. This may be overlooked in
disseminated histoplasmosis may therefore be delayed or missed. an urban area endemic for tuberculosis




High % of suspected TB-HIV cases that are in fact
A guyana.ses Histo-HIV cases

d'infectiologie et de médecine
Revisia da Sociedade Brasileira de Medicina Tropical 37(6):463-468, nov-dex, 2004 ARTIGOVARTICLE

Tropicale
111 histoplasmosis cases culture
Histoplasmose disseminada no Rio Grande do Sul confirmed (6 3% with H |V)

Disseminated histoplasmaosis in Rio Grande do Sul

Gisela Unis', Flavio de Mattos Oliveira P resum ptive d ntI_TB t h era py
e Luiz Carlos Severo!
17% (non-VIH)

B HD em pacientes sem 27% (V|H+)

aids
OHD em pacientes com
aids
204 OHD em pacientes com
aids notificados RS

15 — [

| I j

, TR
g

3

Fipura 1 - Comparacio dos casos de histoplasmose disseminada desia série com os npotific ados no Ko Crande do Sl

1981
1983
1985
1987
1989
1961
1993
1995
1997

Source : Severo L.C., Rev. Inst. Med. Trop., 1986
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NoMBER Culture-negative TB is associated with increased mortality [mocszve
2015 in HIV-infected persons oy

E-mail: timothy.stering@vanderbiltedu

Timothy R. Sterling,' Cathy Jenkins,' Karu Jayathilake,! Eduardo Gotuzzo,? Valdilea Veloso,* Claudia Cortes, Denis Padgett,’

. Brenda Crabtree Ramirez,® Bryan E. Shepherd,' Catherine McGowan,' and the CCASAnet Region of leDEA
C C A SA net 1. vanaerbm University, Nashville, TN 2. Instituto de M Tropical von t Universi ana C Heredia, Lima, Peru 3. Instituto Nacional I ‘ D

Caribbean, Central and South America Network gl Chagas, F Oswaldo Cruz, Rio de Janeiro, Brasil 4. Fundacion Arriaran, L y of Chile, Santi Chile 5. Hospital Escuela and Tnteynational Gplacmistonse
for HIV Epidemiology Research lnsmmo ¢ fio de Social, Te t 6. Instituto de Ciencias Médicas y Nutricion Salvador Zubirdn, Mexico City, Mexico Databases to Lvaluate ATDS

Table 3. Risk Factors for Death Among TB Patients. Cox proportional hazards models.

i 1,586
*In settings where cultures are routinely obtained, ~20% of TB is culture-negative Io;:l zp::hamt:nd.d 1,308
. g ; ; : al ! therapy Study population HR  95%CI P aHR  95%Cl P
*Rates of culture-negative TB are higher in resource-limited settings, due in part + TB diagnosed atafter 1% visit 884 ke e
to less frequent use of acid-fast bacilli (AFB) cultures + TB treatment relative to HAART start known 772 TB culture positive 0 )
* AFB smear- TBis with lity in HIV+ %
s S 3 2 v TB culture negative 167 1.10.25 0017 179 1.23.263  0.002
there are few data on mortality risk in culture-negative TB Isoniazid resistance: 261276 (9%) CD4 3t T8 diagnosis 0.001 0,001
Rifampin resistance: 191276 (7%) 50 380 201.676 405 214,788
Methods 100 278 151,512 316 1.71.588
Study design: observational cohort study 2 G 200 1.74 103,202 197 1.20.3.24
Stud : HIV+ persons treated for TB at or after their first clinic visit at Table 2. Mortality rates according to culture and smear status. 350 (re) 1.00 1.00
sites in Argentina, Brazil, Chile, Honduras, Mexico, and Peru from 2000-2013. Characteristic Negative Positive P 500 060 032 1.14 051 028 004
= mil':nl,e of Ttah e _relame to HAART mmal;on was unknown b Culture 447204 (22%) 45332 (14%) 002 T8 Dx relative to HAART <0.001 <0.001
atment: 2 months of 3 +-
2l deberkuiobdio [smear 5aR42(16%) 58312 (18%) 067 | Naver onFIAARE. (raly 100 300
HAART stopped before TB 038 0.14, 1.00 023 008,063
TB diagnosis date = date of TB treatment initiation
- " HAART concurrent with T8 0.18 0.11,030 0.13 008,023
TB recumrence = new TB diagnosis > 180 days after initial TB episode
TB en ical = Figure 1. Kaplan-Meier curve of time to death according to HAART started ahter TERx 020 _ 0.11.0.% 0.10__ 006,040
e apo-msvahdamdbymedcal ecord review %18 7 518
: Kaplan-Meier curves and Cox proportional hazards models of AFB culture status. Age Sagoois 2 -
time to death from TB diagnosis. Cox modeis were stratified by study site. voud 28 080 060,135 054 085120
Multiple imputation performed for missing data in the multivariable Cox model. . 20 085 080,113 082  076.1.10
N — g 35 (ref) 1.00 1.00
) ’ B 40 104 0805114 1.00 090, 1.20
Table 1. Characteristics of the study population. H %0 100 078 1.54 130 062184
Characteristic N  Medianor (IQR) or percent Roses Site of TB 056 079
count H - Puimonary only 1.00 1.00
Median age 772 38 (3043) Rassd S S “r——e Any extrapulmonary TB 084 0.50.1.18 0e3 065,133
Male sex 773 ) 76% Unknown 088 0.22.360 146 034,632
Study site 772 ial
Amgantina o el 1 e e S, B S Limitations
Brazil 255 33% Conee ogetve 1 - - - .
Chile 82 8% - . » . . . . ' Information on cause of death was not available.
Honduras 28 4% e There were no data on drug in culty gative TB cases.
Mexico 26 3% Figure 2. Kaplan-Meier curve of time to death according to
Peruy a1e 1% —AFB smear status. Conclusions
Site of TB disease 72 "IN In this large, multi-center cohort study, cult gative TB was iated with a
Any pulmonary 538 0% N e 79% increased hazard of death pared to p with culture firmed TB.
Any extrapuimonary 390 52% J o= 2 o " ” "
Median CD4 at TB Diagnosis 825 100 (45-228) These findings raise the possibility that persons diagnosed with culture-negative
! TB may not have had TB, and died of other causes.
AFB smear 854 .|
Positive a2 48% g This underscores the imp of TB diagnosis in HIV + p
Negative 342 52% - 5
AFB culture 538 1 ™ References
Positive 332 62% «Getahun H. Lancet 2007-380:2042-0
Negative 204 38% 4 : : “Banda H. Int J Tuberc Lung Dis 2000:4:088-74
TB diagnosis relative to HAART 772 3 i vesti i
Never on HAART 50 6% Sobin mdowie 94 ; O S0s0, C Casar, v FInk. P Cahn. METLED Nackonas 08 Infeciioga Evandro
Sty &3 e . = c ' 10 08 Janero, Brazit V Veloso, B University of Chile School of Medicine, Sanago, Chile: C Cortes, M
HAART stopped before TB 14 2% e w‘mwm.w.aﬁ:::%mvm.wmrmmmmm)
HAART concurrent with TB Rx ez7 81% There were 17 epi of i) ing > 180 days after 2ok, Mezico: B Craares RaTMEE J Sl Madeo. Lversiiad Peniara Cayetand Hareda. LI, Pert: b Hooss, £
HAART started after T8 Rx 81 10% jation of TB tended to occur more frequently in Gohuzzo. NLAIDAIDS. Bethesc, Unted States: M Bacon. Vandecdiit University, Nashvise: C McGowan, $ Duda, P
Rebelro, F Wehos, 8 T
culture-negative compared to culture-positive persons (log-rank P = 0.10) melﬁnmwwm




80% increase in deaths hazard among patients with a
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Conclusions

In this large, multi-center cohort study, culture-negative TB was associated w
79% increased hazard of death compared to persons with culture-confirmed TB.

These findings raise the possibility that persons diagnosed with culture-negativ
TB may not have had TB, and died of other causes.
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g Even in French Guiana we may have missed histo cases
Assises G suyanaises among suspected TB cases !
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Nacher et al. BMC Res Notes (2020) 13:209 B M C Resea I’Ch N OteS

https://doi.org/10.1186/513104-020-05054-w

RESEARCH NOTE Open Access
HIV patients dying on anti-tuberculosis ety

treatment: are undiagnosed infections still
a problem in French Guiana?

Mathieu Nacher'#", Antoine Adenis', Philippe Abboud?, Felix Djossou??, Magalie Demar*?, Loic Epelboin?
and Pierre Couppié®®

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%Cl 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 !
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OPEN a ACCESS Freely available online @ PLOS | TROPICAL DISEASES
Viewpoints

Histoplasmosis or Tuberculosis in HIV-Infected Patients
in the Amazon: What Should Be Treated First?

Mathieu Nacher'?*, Antoine Adenis’?, Emilie Sambourg®?, Florence Huber?, Philippe Abboud®>,
Loic Epelboin®?, Emilie Mosnier™®, Vincent Vantilcke’, Julie Dufour®?, Félix Djossou®>,
Magalie Demar®'®, Pierre Couppié®?
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Figure 2, Shows the incidence of death during the first year afer histoplasmosis or tubarculosis among patients with CD4 counts
Figure 1, Shows the incidence rate for tuberculosis and histoplasmosis for different CD4 strata. lass than 200,

doi:10.1371/journal pntd 0003290.g001 doi10.1371 journdl prtd 0003290.5002




‘mgiT We call for a switch from the classical « TB-like syndrome »
rssises@ud eansiies 1O the « Histo-like syndrome » for clinicians in endemic
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areas for the two diseases !
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guyanaises

Looking for tuberculosis, finding histoplasmosis !

Ag

Assises
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Prevalence of Histoplasmosis and Molecular
Characterization of Histoplasma species in Patients with
Presumptive Pulmonary Tuberculosis in Calabar, Nigeria

Bassey E. Ekeng,'** Rita 0. Oladele,'*” Ubleni E. Emanghe,” Ernest A. Ochang,” and Tatfeng Y. Mirabeau® 2022

Urine Histoplasma Ag detection and sputum PCR in participants
with presumptive diagnosis of pulmonary TB
between April 2020 and March 2021

NS 4
Overall prevalence 12.7% grrFV

Prevalence among TB confirmed 7.4% P W),

Prevalence among TB unconfirmed 16.8% 4 “"“‘-:..\.., ;
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Invisible burden of HIV-associated histoplasmosis in Latin

America

7
. 8 15 A
A5
L1
10
el
b
7 ® az
E o
o
a3 & a0 A1



Launching an initiative in order to connect the dots and

Aggy better see the magnitude of the problem
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o Aim: reducing AIDS-related deaths by decreasing histo-HIV
ﬂng case-fatality rates
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"mg T Strong statement in 2013

Assises G suyanaises Histoplasmosis in Latin America is a « neglected killer »
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OPEN a ACCESS Freely available online @PLOS | TROPICAL DISEASES

Editorial

Disseminated Histoplasmosis in HIV-Infected Patients in
South America: A Neglected Killer Continues on lIts
Rampage

Mathieu Nacher'?*, Antoine Adenis'?, Sigrid Mc Donald>, Margarete Do Socorro Mendonca Gomes®,
Shanti Singh®, Ivina Lopes Lima®, Rosilene Malcher Leite®, Sandra Hermelijn®, Merril Wongsokarijo®,
Marja Van Eer’, Silvia Marques Da Silva®, Maurimelia Mesquita Da Costa®, Marizette Silva®,

Maria Calvacante®, Terezinha do Menino Jesus Silva Leitao'?, Beatriz L. Gomez'', Angela Restrepo’’
Angela Tobon'?, Cristina E. Canteros'?, Christine Aznar?, Denis Blanchet?, Vincent Vantilcke'?

Cyrille Vautrin'3, Rachida Boukhari'?, Tom Chiller'*, Christina Scheel'?, Angela Ahlquist'®,

Monika Roy'?, Olivier Lortholary'®>'®, Bernard Carme'?, Pierre Couppié?, Stephen Vreden?

1 Centre d'Investigation Clinique Epidémiologie Clinique Antilles Guyane (Inserm/DGOS CIE 802), Centre Hospitalier de Cayenne, Cayenne, French Guiana, France,
2 Epidemiologie Parasitoses et Mycoses Tropicales, EA 3593, Université Antilles Guyane, Cayenne, French Guiana, 3 Academisch Ziekenhuis Paramaribo Hospital,
Paramaribo, Suriname, 4 Laboratério Central de Saide Publica do Amap4a, Macapa, Brazil, 5 National AIDS Program, Georgetown, Guyana, 6 Public Health Central
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International Histoplasmosis Advocay Group (iHAG) started in 2013 and
endorsed the Manaus declaration in 2019

Current Fungal Infection Reports

Volume 22, Number 9—September 2016 hitps//dol 0eg/10.1007/512281019-00365-3

&‘g World Health { World Health
EConference Simmary Y Organization | EPIDEMIOLOGY OF FUNGAL INFECTIONS (T CHILLER AND J BADDLEY, SECTION EDITORS) @ W3 Organization

Proceedings of First Histoplasmosis in the Americas and the Caribbean Meeting,
Paramaribo, Suriname, December 4-6, 2015

The Manaus Declaration: Current Situation of Histoplasmosis
in the Americas, Report of the Il Regional Meeting
of the International Histoplasmosis Advocacy Group

Mathieu Nacher=2 and Antoine Adenisty On This P:
Author affiliations: Centre d' igation Clinique Antill Guyane INSERM 1424, Centre Hospitalier Andrée
Rosemon, Cayenne, French Guiana; EA359: t gie Tropicale, Université de

Conference Summar

Guyane, Cayenne

Diego N. Caceres’ Amolm Adenis” - Jodo Vicente Braga de Souza® - Beatriz L. Gomez * - Katia Santana Cruz®

Al C . Ravasi’ - Freddy Perez’ - Tom Chiller’ -
Marcus Vinidus Gulmarans de Lacerda®® . Mathieu Nacher® - The Intemational Histoplasmosis Advocacy Group
(IHAG)
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Steps toward international recognition on the public health
issue represented by HIV-associated histoplasmosis
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Advocating for Histoplasma antigen detection developments and diffusion
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-ﬁg T Histoplasma antigen screening among people with advanced

il < Jitell HIV is a cost-effective strategy
e > could avert 17% of AIDS-related deaths in Latin America

PLOS GLOBAL PUBLIC HEALTH

Citation: Rajasingham R, Medina N, Mousquer GT,
Caceres DH, Jordan A, Macher M, etal. (2023)

RESEARCH ARTICLE . . .
Cost-effectiveness evaluation of routine Cost-effectiveness evaluation of routine
histoplasmosis screening among people living with

histoplasmosis screening among people living e o in Latin America and the

with advan;ed HIV disease in Latin America Caribbean. PLOS Glob Public Health 3(8):
and the Caribbean 200071861, https//doi org/10.1371/journal.
paph.0001861

Table 3. Cost-effectiveness results of Histoplasma antigen screening.
Cost (USIy) Incremenial Cost Effectiveness (life years) Incremental effectiveness ICER (Cost/LYS)

No Histoplasma antigen screening 533,763,183 - 423567
Histoplasma antigen screening $35975.763 $2,212,580 507886 84,319 826
H Screening program
25,000,000
B Mo screening program
20,000,000
=)
[72]
= 15,000,000
T
(=]
L]
10,000, 000
5,000,000 I
Total cost of Cost of conventional Cost of amphotericin® Cost of in-patient  Cost of ittaconazole  Cost of outpatient

screening diagnostics hospitalization care
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Fig. 2. Proposed priority areas for action

Table 3. WHO fungal priority pathogens list

®,  Cryptococeus & Nakaseomyves globrota a7 Scedosporium spp.
‘ neoformans {Candida giateato) ,{;
o,  Conadaouns Ay Histopiasma spp. i/«  Lomentospora B e Atemn RAD and
L4 - proificans - R
targeted at endence
ar® F2ps and areas of
* Aspergiiius fumigotus f ‘ Eumycetoma causative siet  Coceldioides spp. unmst newd
\\ : agents -
.. Canagige albicans 1/ Mucorales ” S Pichia kudriavzevell AMR: antimicrobial resistance; RAD: research and development;
4 . (Candida krused zuo FPPL: World Heslth Organzation fungal priority pathogens
8
,JX:' . Fusorium spp. i «  Cryptococeus gottii
4
‘o‘ Canaida tropicalis g , Taiaromyces marneftel
d Condida parapstiosis KBV Pneumocystss frovecll
: &

* 8  Paracoccidioides spp.
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The « Porto Alegre » brazilian experts initiative

Histoplasmosis, An Underdiagnosed Disease Affecting
People Living With HIV/AIDS in Brazil: Results of a
Multicenter Prospective Cohort Study Using Both Classical _
Mycology Tests and Histoplasma Urine Antigen Detection L PIEIESERE =R S

Dieao R. Falci,'? Alexandre A. Monteiro.® Cassia Ferreira Braz Caurio,** Tulio C. 0. Maaalhaes.' Melissa 0. Xavier Rossana P. Basso.”

15t Meeting of the Brazilian Experts
Network in Histoplasmosis

SioLuls

Natal
13/29 patients
(44.8%)

Citation: Pasqualotto AC, Queirnz-Telles F,

The “Histoplasmosis Porto Alegre
manifesto”—Addressing disseminated e wisee i

histoplasmaosis in AIDS. PLoS Negl Trop Dis 17(1):

histoplasmosis in AIDS G ML

Alessandro C. Pasqualotto'*, Flavio Queiroz-Telles?, Alberto Chebabo®, Terezinha M. J.

Box 1. Main needs related to histoplasmosis in Brazil

« Histoplasmosis is endemic in Brazil; therefore, proper disease awareness is needed,
particularly in high-risk patients such as those with advanced HIV disease.

Ag pOSitiVity + Early diagnosis of disseminated histoplasmosis (DH) requires access to Histoplasma

< 10% to >40% antigen detection.

+ All patients with DH should have access to liposomal amphotericin B.



D
‘“ng Revisiting antifungal therapy strategy on a phase Il trial
ssises guyanaises )SA hlvmu

d'infectiologie et de médecine Clinical Infectious Diseases i

Tropicale iy
M A J 0 R A R T I C |_ E .quu.cliuua Diseases Society of America  hwv medicine associotion OXFORD

Single High Dose of Liposomal Amphotericin B in Human
Immunodeficiency Virus/AIDS-Related Disseminated
Histoplasmosis: A Randomized Trial

Alessandro C. Pasqualotto,">® Daiane Dalla Lana," Cassia S. M. Godoy,** Terezinha do Menino Jesus Silva Leitio,>® Monica B. Bay,"®

Lisandra Serra Damasceno,>® Renata B. A. Soares,>* Roger Kist? Larissa R. Silva," Denusa Wiltgen,"? Marineide Melo,® Taiguara F. Guimardes?
Marilia R. Guimaries,'® Hareton T. Vechi,” Jaco R. L. de Mesquita,® Gloria Regina de G. Monteiro,"® Antoine Adenis,"" Nathan C. Bahr,'? Andrej Spec,"
David R. Boulware,'* Dennis Israelski,'® Tom Chiller,'® and Diego R. Falci'’"?
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Figure2. Cumulative survival per study arm. Arm 1 received single (10 mg/kg} high dose of lipossomal amphotericin B (n = 40). Arm 2 received 10 mg/kg on day 1, followed
by 5 mg/kg on day 3 (n=39). Arm 3 is the control group (3 mg/kg of lippsomal amphatericin B for 2 weeks) (n= 39)
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Moving up to a phase Il clinical trial

m) National Library of Medicine

PRS Login

ClinicalTrials.gov
NOT YET RECRUITING @

Efficacy and Safety of High-dose Liposomal Amphotericin B for Disseminated Histoplasmosis in
AIDS

ClinicalTrials.gov ID @ NCT05814432

Sponsor @ Federal University of Health Science of Porto Alegre

Information provided by @ Alessandro Pasqualotto, Federal University of Health Science of Porto Alegre (Responsible Party)

Last Update Posted @ 2024-09-27

Study Overview

Brief Summary

Phase lll trial evaluating the safety and efficacy of a single high dose (10 mg/kg) of liposomal
amphotericin B for disseminated histoplasmosis in AIDS patients, in comparison to standard therapy (3
mg/kg of liposomal amphotericin B for two weeks) (INDUCTION trial).

Detailed Description

Histoplasmosis is a serious endemic mycosis that may disseminate in immunocompromised patients.
The disease in endemic in the American continent, particularly Brazil. Patients with advanced HIV
infection are susceptible to disseminated histoplasmosis, an AlDS-defining iliness. According to
international guidelines, induction therapy for disseminated histoplasmosis involves the use of liposomal
amphotericin B for two weeks, but access to this medication is limited in several regions of the globe. A
phase Il trial showed promising results with the use of a single high dose of liposomal amphotericin B in
this context. Here we propose a phase lll study aimed to evaluate non-inferiority of induction therapy with
liposomal amphotericin B for disseminated histoplasmosis in AIDS, comparing 10 mg/kg (interventional
arm) versus 3 mg/kg for two weeks (standard therapy) regarding two-week mortality and superiority in a
Desirability of Outcome Ranking (DOOR). Induction therapy will be followed by oral itraconazole for one
year for all patients. A Data Safety Monitoring Board (DSMB) will be established with the aim of defining
whether the study needs 1o be stopped early for efficacy or harm to the study participants. The group will
meet every 12 months to review the study data.

@ldy Start (Estimated) @ \

2024-11-01

Primary Completion (Estimated) @
2025-11-28

Study Completion (Estimated) @
2026-11-28

Enroliment (Estimated) @

279

Study Type @

Interventional

Phase @

Qase 3 j




Scaling-up an AHD package of care (BRAzIL 2022 & Argentina 2024?)
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Tropicale « Advanced AIDS fast track » notably with Histoplasma urinary antigen
detection (LFA) and a mandatory surveillance system of incident cases

Atencdo secundaria

] Atencédo primaria (APS) Atencdo tercidria
el I e Servigo de Assisténcia Especializada (SAB .
Departamento de Doengas de Condicdes Crénicas e MR E BE SR HE R Haospital-Dia; Urgéncia/Emergéncia SRS
Infecgdes Sexualmente Transmissiveis

Diagnéstico de HIV faids
CIRCUITO CD# convencional BD ou Répido Abbort Fima
monitoramento do
HIV/aids CD4 imunocromatogréfico rapide VISITECT

RAPIDO DA
AIDS AVANCADA

I: | u Xog ra m a S LF-LAM (tuberculose)

Teste rapido molecular para tuberculose (TRM-TB) (fluidos e tecidos)

Carga viral do HIV

LF-LAM (tuberculose)

Diagnéstico Baciloscopia, cultura para micobactérias
de infecgdes
oportunistas (10) Radiografia de térax
Bidpsia e histopatoldgico
Brasilia - DF
2022 LF-CrAg (amostra sanguinea)

LF-CrAg (amostra liquor) - Hospital-Dia

Antigeno urindrio para histoplasmose
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1. Company unable to produce and distribute 2. Effective access to Liposomal Amphotericin B
enough test remains challenging
J.A‘:.rlllil:!w:'Il ofb' |
] N e Chemather 2026 78, 2585, imicrobia
.M!cayossel L!Q Jhip;-ﬂdoi.suS;eo.léghgrjsgfzd:hzsisijusr?fesﬁccess publication 29 July 2024 Chethherﬂpy

A multicentre study of amphotericin B treatment for histoplasmosis:
assessing mortality rates and adverse events

William Kazunori Sekiguchi®, Vitor Faledio de Oliveira (3, Fr lise Bridi Cavassin®, Mariane Taborda®,
Adriana Sotie Gongalves Kono Magri®, Isabela Carvalho Leme Vieira da Cruz?, Jose Ernesto Vidal?,
Diego Rodrigues Falci*, Cdssia Silva de Miranda Godoy®, Renata de Bastos Ascengo Soares®,

Carla Sakuma de Oliveira®, Ana W Almeida Mendes’, Giovanni Luis Breda®, Caroline Martins Rego?,
Maira Araujo Félix®, Paula Pacheco Katopodis®, Julia Raguel da Silva do 6°, Mirela Pereira Lima Abrao™®,
Jodo Luiz Bad-Carneire™, Talita Teles Teixeira Pereira’, Flavic Queiroz-Telles®!?
and Marcello Mihailenko Chaves Magri'*

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

Buffy Coat Use of D-AMB as a factor associated with death
aOR 4.93 (1.40-22.4)
j\_\_:{i) ’l Plasma
Ko Y 55%
— Buffy Coat
T <1%
5 Erythrocytes

Centrifugation 45%




Needs regarding a robust severity case-definition to help
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’é Itra \
Grave
- Fievre >39°C * PNN <1G/L
PAS <90 mmHg * Plaquettes <100 G/L
PO2 <70 mmHg * ASAT>25N
— Amaigrissement >5% ¢ Bilirubinémie >2 N
Modérément grave/grave * Karnofsky <70 * Créatininémie >2N
* Insuffisance respiratoire ou circulatoire * Albumine < 35g/L * Autre défaillance
* Signes neurologiques * Coagulopathie d'organe
* Défaillance rénale * Hb <10g/dL * Méningite
* Anomalies de la coagulation
* Performance status OMS >2

Légere /| Modérée
Aucun signe précédent
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Histoplasmosis case-Fatality Score

Prognostic of death at 30 days of treatment of disseminated histoplasmosis in patients living with HIV

Clinical criteria
B WHO Performance status =3
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REPUBLIC
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B Altered mental status s wam Y

B Dyspnea
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AND TOBAGO
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Radiological criterion
B [nterstitial lung pattern on thoracic X-ray

Biological criteria
® CRP =75 ma/L

Cytopenia

® No cytopenia

Participating countries
® One cytopenia (Hb <9 g/dL OR platelet <100 000 /mL)

® Two cytopenia (Hb <9 g/dL AND platelet <100 000.fnL) B Coordinating country

; ; BOLIVIA
[ Including coutries

CALCUL ™

15 research teams
A HFS <5 is associated with a risk of death < 5% after 30 days of antifungal therapy — Induction .
treatment with itraconazole can be considered 10 co u nt ri es

A HFS 25 is associated with a risk if death 233% after 30 days of antifungal therapy — Induction
treatment with liposomal amphotericin B is recommended

P FALKLAND ISLANDS

https://cicec-antilles-guyane.org/hfs/ From Francgoise al., IJID, 2023
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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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First think histoplasmosis

And
Look for it

Screen if you can
Or
Treat empirically
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