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EDITORIAL - BYRON ARANA, DNDi

welve years ago, the DNDi
leishmaniasis team embarked on
a mission with passion, commit-

ment, and hope to find safer and more
effective treatments for cutaneous leish-
maniasis (CL). As part of this effort and
with the goal of fostering the exchange
of information, knowledge, and develop-
ing collaborative activities, redeLEISH
was established ten years ago. As we
celebrate redeLEISH’s tenth anniversa-
ry, we want to express our gratitude for
the support, enthusiasm, and dedication
of all its members and collaborators who
directly or indirectly have contributed to
achieving redeLEISH’s objectives.

Developing new treatments for CL
has indeed been a challenging journey,
fraught with setbacks. A major chal-
lenge is the lack of funding attributed,
among other factors, to the fact that
the disease is not considered fatal, dis-
regarding other important problems
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caused by the disease, like stigma, skin
scars, segregation, mental health, etc.,
which affect more than a million of
people living with CL every year.

Despite these difficulties, progress
has been made. For instance, existing
interventions such as thermotherapy
have now become available in most
Latin American countries, an effort
that has been led by the Pan Amer-
ican Health Organization with the
support from the Drugs for Neglect-

ed Diseases Initiative.

Our attempts to improve the efficacy
of current treatment interventions have
led us to assess the combination of a sin-
gle application of thermotherapy plus
oral miltefosine for three weeks. Final
results of a Phase III study conducted
in 6 institutions participating in rede-
LEISH in Brazil, Bolivia, Panama, and
Peru will be known by the end of 2024.

An exciting development in the field
of immune host therapies is the transi-
tion of CpG D35 from preclinical to ear-
ly clinical development. In healthy vol-
unteers, the administration of CpG D35
showed to be safe and able to promote
the immune response which has been as-
sociated with the control of the disease.
We have been advancing with a multiple
ascending dose study in CL patients.

Looking ahead, for the last year the
team has been working towards initiating
in 2025 a Phase II study to test the safe-
ty and efficacy of a new oral compound
developed by Novartis, which in animal
and iz vitro studies has shown to be active
against Leishmania species causing CL.

All together it has been an exciting
journey, with many reasons to not lose
hope and continue supporting coordi-
nated efforts in the search for new treat-
ments for cutaneous leishmaniasis.
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ver the past decades, much
progress has been made in
the treatment of leishmania-
sis, leading to improved outcomes and
a better understanding of the disease.
Nevertheless, current treatments are still

hampered by issues such as toxicity, high

costs, emerging drug resistance, lengthy
treatment durations, and limited efficacy.

These challenges underscore the need
for continued research on target-based
drug discovery strategies. Such strategies

focus on identifying specific biological

pathways or proteins crucial for the par-
asite's survival and virulence, offering the
potential for developing more effective,
less toxic therapeutic approaches.

To explore the use of target-based
strategies and identify potential

therapeutic targets for leishman-
iasis, we established a multidisci-

plinary consortium with researchers
from the University of Campinas
(UNICAMP), the Center of Me-
dicinal Chemistry at UNICAMP
(CQMED), DNDi and Eurofarma.
This initiative, named Leish-SBDD,
leverages the expertise of over 20 re-
searchers and receives support from

both public and private funding.

While target-based approaches have
been successful in various clinical areas,
they have not yet yielded medications
for leishmaniasis or other diseases
caused by eukaryotic parasites, such as

Chagas disease and malaria. A signifi-
cant challenge in applying target-based
strategies to parasitic protozoa arises
from a general lack of knowledge about
the complex biology of these organ-
isms. This knowledge gap is partly due
to the limited availability of molecular
and chemical tools required to identify
proteins or biological processes crucial
for parasite survival within the human
host. These essential proteins, once
identified, would serve as ideal targets
for innovative therapies.

'The recent implementation of CRIS-
PR-Cas9 gene knockout technology

in Leishmania has enabled researchers

to identify genes which are essential
for parasite differentiation and sur-
vival. This has led to the identification
of several Leishmania genes encoding
protein kinases that play a crucial role
in the parasite’s survival within a mam-
malian host!. Protein kinases serve as
master regulators of cell signaling cas-
cades, controlling processes such as cell
proliferation and death. Consequently,
they have been extensively explored as
therapeutic targets for various human
diseases. This discovery has paved the
way for leveraging the extensive me-
dicinal chemistry toolkit available for
human protein kinases to Leishmania
drug discovery. »

Reference

1. Baker, N., Catta-Preta, C.M.C, Neish, R. et al. Systematic functional analysis of Leishmania protein kinases identifies regulators of differentiation
or survival. Nature Communications, v. 12, n. 1, p. 1244, 2021.
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Figure 1 - The SBDD-Leish Consortium's Target-based Drug Discovery Pipeline identified promising GSK3 inhibitors exhibiting anti-leishmanial
activity comparable to miltefosine, an approved drug for visceral leishmaniasis.

Our SBDD-Leish Consortium chose
to investigate the therapeutic potential
of two kinases identified as essential in
genetic studies: glycogen synthase kinase
3 alpha and beta from Leishmania infan-
tum (LinfGSK3a and LinfGSK3p), the
causative agent of visceral leishmaniasis
in Latin America. Additional evidence
supporting LinfGSK3B as a promis-
ing therapeutic target was provided by
Xingi and colleagues, who demonstrat-
ed that inhibitors of this enzyme were
active against the parasite in culture®.
One challenge when targeting parasite
kinases with small molecule inhibitors
is the potential for these compounds to
also inhibit human host kinases, result-
ing in toxic effects. Therefore, a major
objective of our project was to develop L.
infantum GSK3 inhibitors that were ef-
fective against the parasite while remain-
ing harmless to human cells. We used
miltefosine, a drug clinically approved
for treating visceral leishmaniasis, as a
benchmark to evaluate the anti-Leish-
mania activity and host cell toxicity of
our novel compounds.

To achieve this goal, our Consortium
developed the necessary reagents and
assays to support a target-based drug
discovery pipeline (Figure 1). This in-
volved producing purified recombinant
LinfGSK30 and LinfGSK3 to develop

in vitro assays and measure the activity

of potential inhibitors of these enzymes.
Additionally, we determined the crystal
structure of LinfGSK3p bound to kinase
inhibitors through x-ray crystallography
to gain a detailed understanding of the
interaction between the enzyme and its
inhibitors. We also established cell-based
assays to assess the impact of compounds
on the viability of L. infantum. This was
done both in promastigotes and in clini-
cally-relevant intracellular amastigotes —
using bone-marrow derived mouse mac-
rophages (BMDM) as host cells. Finally,
we curated a collection of 1,400 kinase
inhibitors anticipated to exhibit activity
against LinfGSK3o and LinfGSK3p.

Indeed, screening our kinase-focused
collection identified several potent in-
hibitors of LinfGSK3a and LinfG-
SK3B. These inhibitors were further
evaluated in cell-based assays using L.
infantum promastigotes and intracellu-
lar amastigotes. Results from enzymat-
ic and phenotypic assays, along with
an assessment of the physicochemical
properties of the active compounds,
guided our selection of pyrazolcar-
boxyamide compound 1 as the starting
point for a medicinal chemistry pro-
gram aimed at enhancing its potency
against LinfGSK3a and LinfGSK3p,
as well as its anti-leishmanial activity
against macrophage-internalized L.
infantum amastigotes, while simulta-

neously reducing its toxicity towards
mammalian host cells.

Our medicinal chemists employed
the crystal structure of LinfGSK3p to
gain a deeper understanding of its in-
teraction with pyrazolcarboxyamide
compounds. They then designed mod-
ifications to compound 1 with the aim
of enhancing its activity and pharmaco-
logical properties. This initiated itera-
tive Design-Make-Test-Analyze cycles,
encompassing the 72 vitro testing of 35
novel molecules against the Leishma-
nia Kinases, as well as the parasite and
mammalian host cells in culture.

These efforts resulted in the discovery
of optimized compounds (2-5) that were
more potent against the purified en-
zymes and, more importantly, up to two-
fold more active in intracellular L. infan-
tum amastigotes than miltefosine. These
compounds, however, were more toxic to
mammalian host cells than miltefosine,

as shown by their Selective Index (SI).

While our progress has shown prom-
ise, further work lies ahead. Our next
steps will focus on the continued assess-
ment and improvement of the pharma-
cological properties of our compounds,
as well as gaining a better understand-
ing of their potential toxicity toward
mammalian host cells. *

Reference

2. Xingi, E., Smirlis, D. Myrianthopolous, V. et al. 6-Br-5methylindirubin-3'oxime (5-Me-6-BIO) targeting the leishmanial glycogen synthase
kinase-3 (GSK-3) short form affects cell-cycle progression and induces apoptosis-like death: Exploitation of GSK-3 for treating leishmaniasis.
International Journal for Parasitology, v. 39, n. 12, p. 1289-1303, 2009.
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KINETOPLASTID PROTEASOME INHIBITION, A
NOVEL TREATMENT OPPORTUNITY FOR THE
MANAGEMENT OF LEISHMANIASIS

GERHILD ANGYALOSI, NATASHA HOCHBERG and
SRINIVASA P S RAO, Novartis and BYRON ARANA, DNDi

mong the Neglected Tropical

Diseases (NTDs), leishmania-

sis — with all its clinical forms:
visceral, cutaneous and muco-cuta-
neous — is a devastating condition for
patients and adds a significant burden
on the already stretched healthcare
systems. The World Health Organiza-
tion (WHO) road map for neglected
tropical diseases 2021-2030, through
its strategic framework for integrated
control and management of skin-re-
lated neglected tropical diseases, has
set specific targets and strategies for
the control of cutaneous leishmaniasis
(CL) worldwide. Besides improving
detection, clinical diagnosis, reporting
and treatment of detected cases of CLL
in endemic countries, one of the key ac-
tions identified is the development of
novel oral or topical treatments to be
used at primary health care level.

DNDi and its partners are collaborat-
ing to identify and advance the devel-
opment of safe, effective, and affordable
treatments for people with neglected
diseases, including leishmaniasis and
Chagas disease. LXE408 is a nov-
el compound, discovered at Novartis
with financial support from Wellcome
(Khare et al. 2016). LXE408 is a first-

in-class, selective kinetoplastid protea-

some inhibitor, a potential drug candi-
date for the treatment of visceral and
cutaneous leishmaniasis and also Cha-

gas disease (Khare et al. 2016).

In preclinical iz wvitro models,
LXE408 has shown to be highly se-
lective in inhibiting the chymotryp-
sin-like activity of kinetoplastid 20S
proteasome, and is potent against all
Leishmania  and  Trypanosoma  cruzi
species tested. By inhibiting chymo-
trypsin-like activity, LXE408 interacts
selectively with highly conserved sub-
units of kinetoplastid 20S proteasome
(subunits b4 and b5) and does not in-
hibit human 20S proteasome. Hence
LXE408 has the potential to be safe
and effective across a large variety of
Leishmania sp., including L. donovani,
L. infantum, L. major and L. braziliensis.
Further, LXE408 is effective in various
in vivo models, including visceral leish-
maniasis (VL) and old world cutaneous
leishmaniasis: mouse model of VL (L.
donovani), mouse lesion suppression
model (L. major), mouse lesion cure

model (L. major) (Nagle et al. 2020).

Safety evidence from a Phase 1 mul-
tiple ascending dose study in healthy
volunteers supports the continuation

of LXE408 to Phase 2 (Segal, 2022).

LXE408 is currently being studied in
Phase 2 clinical trials for visceral leish-
maniasis (Kala-Azar) in India (clinical
trials.gov NCT05593666) and Ethio-
pia (clinical trials.gov NCT05957978),
with results expected in 2025. LXE408
has the potential to be a novel oral
drug for the treatment of CL across all
endemic areas and can add to the ex-
isting therapeutic arsenal against this
debilitating disease. Building on the
experience gained from the VL studies,
DNDi and Novartis are collaborating
to advance development of LXE408 for

cutaneous leishmaniasis as well.

In the case of a complex disease such
as CL, with highly heterogeneous
clinical manifestations and large para-
site diversity, the development of har-
monized clinical trial methodologies
is critical (Olliaro et al. 2018). The
redeLEISH clinical research network
is a valuable resource, with capacities
for clinical evaluation across a range
of sites. Leveraging the existing scien-
tific expertise and research platforms,
the successful development of a new
promising asset will further benefit
from an integrated collaborative ap-
proach of all stakeholders, with inno-
vative partnerships between the public
and private sectors.
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ATI-1801 FROM APPILI THERAPEUTICS:

TOWARDS A SAFE AND EFFECTIVE TREATMENT
FOR CUTANEOUS LEISHMANIASIS

DONALD CILLA, GARY NABORS, CARL GELHAUS,
ARTHUR BARON and JETSUDA AREEPHONG, Appili Therapeutics Inc
and MENA ABDEL-NOUR, Appili Therapeutics Inc and Bloom Burton & Co

utaneous leishmaniasis (CL)
is the most common form of
leishmaniasis, affecting hun-

dreds of thousands of individuals glob-

ally. CL causes painful skin lesions that
can persist for months to years and is
associated with significant social stig-
ma due to scarring and disfigurement
that often occurs because of the dis-
ease. Unfortunately, current thera-
pies for the treatment of CL, while
moderately eflicacious, are invasive,
toxic, and may require hospitalization
for administration. Furthermore, the
mainstays of CL treatment are in-
jectables, including amphotericin B;
pentavalent antimonials, which are
painful when administered; and oral
miltefosine, which is expensive and
therefore inaccessible to patients in
the developing world that need them.

It is clear that safer and more easi-
ly administered treatments are needed
for CL. A simple solution is a topical
cream that could reduce systemic expo-
sure to the drug while directly treating
CL lesions. Topical creams have the
dual benefit of limiting the potential
for toxicity and being amenable to
self-administration, as opposed to re-
quiring daily injections administered
by trained medical personnel.

Appili Therapeutics is working to
bring one such solution to CL pa-
tients, a topical paromomycin cream
(ATI-1801). Appili acquired ATI-
1801 from the U.S. Army Medi-
cal Materiel Development Activity
(USAMMDA) in 2019. At the time
of acquisition, USAMMDA had com-
pleted a full clinical development pro-
gram which included Phase 1 safety
studies demonstrating tolerability,
and Phase 2 efficacy studies in Co-
lombia, France, and Tunisia, which
showed superiority to placebo. Ad-
ditional Phase 2 studies conducted in
Peru and Panama demonstrated that
ATI-1801 had comparable efficacy to
a paromomycin-gentamicin combina-
tion cream. Phase 3 efficacy studies
were conducted with 399 patients in
Panama and 375 patients in Tunisia
and demonstrated a clinical cure rate
of 77.8% and 82% respectively. These
studies suggested that ATI-1801

would be effective at treating both
old-world CL and new-world CL.

Appili’s goal is to facilitate broad ac-
cess to ATI-1801 for CL patients world-
wide. We are planning on working with
World Health Organization (WHO) to
include ATT-1801 for distribution to en-
demic countries, which have the greatest
need to access the WHO?’s Prequalified
Essential Medicines program. It is easier
to navigate this process for products that
have been approved by stringent regula-
tory authorities, such as the FDA.

Appili has identified a new manufac-
turer for ATT-1801 and is in the pro-
cess of transferring the technology to
them. Because there is a new manufac-
turer, Appili is working with the FDA
on options to demonstrate the consis-
tency of this product with the prior
manufacturer. This may involve in vi-
tro experiments and/or clinical studies
to qualify the new manufacturer. In all
scenarios, Appili is seeking partner-
ships and sources of funding to support
advanced product development.

Once ATI-1801 is approved by the
FDA, Appili will work with WHO to
distribute it to CL-endemic areas in
partnership with NGOs, local minis-
tries of health and pharmaceutical com-
panies, thus bringing a safe and effective
treatment for CL to those who need it. ®

LABORATORY GUIDELINES FOR DIAGNOSIS AND
QUANTIFICATION OF THE PARASITE LOAD OF

CUTANEOUS LEISHMANIASIS IN THE AMERICAS

OTACILIO C. MOREIRA, Molecular Analysis Platform, Virology and Molecular
Parasitology Laboratory, Oswaldo Cruz Institute, Oswaldo Cruz Foundation, Rio de
Janeiro, Brazil, ANA NILCE SILVEIRA ELKHOURY, Pan American Health Organization,
Rio de Janeiro, Brazil and ELISA CUPOLILLO, Leishmaniasis Research Laboratory,
Oswaldo Cruz Institute, Oswaldo Cruz Foundation, Rio de Janeiro, Brazil

-

utaneous leishmaniasis (CL)
is the most prevalent manifes-
tation of leishmaniasis, with

clinical polymorphism ranging from
the presence of papules to multiple ul-
cers that affect both the skin and mu-
cous membranes, resulting in perma-
nent scars and serious disabilities. This
disease, marked by its disfiguring and
stigmatizing nature, often causes a psy-
chosocial and economic impact on the
communities that are affected.

In 2022, more than 35,000 cases of
CL were reported in the Americas,
with more than 60% of cases concen-
trated in Brazil, Colombia and Peru.
Despite a downward trend in the num-
ber of cases over the last 20 years, in
2022 there was an increase in the in-

cidence of the disease compared to the
previous year (PAHO, 2023).

Diagnosis has emerged as one of the
key challenges for effective control of
the disease as a public health problem.
The availability of diagnostic tools for
CL becomes crucial to achieve the goals
outlined in the WHO Roadmap for
Neglected Tropical Diseases (NTDs)
from 2021 to 2030, which sets out for
the detection of 85% of all CL cases,
followed by the treatment of 95% of re-
ported cases (WHO, 2020).

In 2022, there was an improvement
in the diagnosis of CL and mucosal
leishmaniasis in the region of the
Americas, with 86.2% of cases be-
ing diagnosed by laboratory meth-

i

ods, representing 7% more than the
previous year (PAHO, 2023). In this
context, the Pan American Health
Organization (PAHO) is leading an
initiative involving research centers
from various CL endemic countries
in the region. The aim is to develop
a consensual, standardized and vali-
dated approach for the parasitologi-
cal diagnosis of the disease using the
qPCR technique, overcoming the low
sensitivity of the available parasito-
logical methods and helping the var-
ious countries of the Americas to im-
prove their capacity and expand the
laboratory diagnosis of the disease.
The project involves the collabora-
tion of seven groups from Argentina,
Bolivia, Mexico, Panama, Peru and
two from Brazil. »
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Meeting with experts: validation of the qPCR assays PCR Assay for the Quantification
Defining qPCR as an approach of Parasite Load for the
to improve the diagnosis of Creation of sample panel, sending Management of Cutaneous
cutaneous leishmaniasis Planning activities and to all participating laboratories Leishmaniasis in the Americas:
in the Americas standardizing molecular assays and return of results FiocruzRJ
Dez
2016
I International Workshop on the Review of molecular Submission/Approval of Analytical validation
Standardization of a Real-Time PCR Assay for methods used as a tool the Project to the PAHOERC and preliminary clinical
the Quantification of Parasite Load for the for the diagnosis of Ethics Committee and validation of qPCR
Management of Cutaneous Leishmaniasis cutaneous leishmaniasis local committees 18SrDNA and gPCR hsp70
in the Americas: University of Antioquia, ® ° for the diagnosis of

Medellin - Colombia

Final analysis of the results
and establishment of the
consensus methodology for the
molecular diagnosis of cutaneous
leishmaniasis in the Americas

Transportation of the samples to

cutaneous leishmaniasis
b

PLOS NEGLECTED TROPICAL DISEASES

mmmmmm
Comparison and clinical validation of gPCR
assays targeting Leishmania 185 rDNA and
HSP70 genes in patients with American
Tegumentary Leishmaniasis

e Pt B oo s Ot Crot Mo 01 ey
ot Bttt et Gt B, i i’ J

The applicability of real-time PCR in the diagnostic of cutancous
leishmanlasis and parasive quantification for clinical management: Current
Satus and perspectives
Otacilio C. Morcim’, Zakla I Yadon', Elisa Cupolillo
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Since the efficacy of PCR in the di-
agnosis of CL was demonstrated, var-
ious methodological approaches have
been suggested and experimented with,
including both conventional PCR
(cPCR) and quantitative real-time
PCR (qPCR). However, this is the first
initiative to standardize and validate a
specific methodology for diagnosing
the disease, which allows for consensus
building on protocols and molecular
targets that can be used in an improved
way to support clinical diagnosis.

The gPCR assays were standardized
by Fiocruz, Rio de Janeiro (Central
Laboratory), using DNA extracted from
promastigotes of various Leishmania
species, followed by preliminary clinical
validation. This validation was carried
out on samples collected from patients
with clinical suspicion of CL, with or
without confirmation of the parasito-
logical diagnosis. Multiplex qPCR as-
says were carried out targeting human
RNAse P (endogenous internal control),
18S rDNA and hsp70 in the parasite. A
significant correlation in parasite quan-
tification was observed between the two
targets used. When considering micro-
scopic examination as the standard ref-
erence for parasitological diagnosis, the
results of the two simultaneous qPCR
assays showed a sensitivity of 98.5%.
Furthermore, by sequentially analyzing
the results of the qPCR for 18S rDNA
and, subsequently, the gPCR for hsp70,
maximum  specificity (100%) was ob-
tained (Filgueira et al., 2020).

'The following stage was multicentre
clinical validation using the standard-
ized methodology for three Leish-
mania spp targets: hsp70, 18SrDNA

and kDNA. At least fifteen samples
of skin lesions from patients with CL.

were collected by each of the partici-
pating laboratories, for a total of 128
samples. DNA from each sample was
extracted under standardized con-
ditions, using an exogenous internal
control, and sent blindly to the Cen-
tral Laboratory, where it was subject-
ed to qPCR assays. The results showed
positivity ranging from 67-100% and
80-100% for the hsp70 and 18SrDNA
targets, respectively. The kDNA assays
showed approximately 30% positivity
for the samples from Mexico, which
raises some possibilities that indicate
limitations to using this target for the
entire region due to the heterogeneity
of this target between species of the
Leishmania and Viannia subgenera.
The best sensitivity was obtained for
the 18SrDNA target, which was con-
sidered almost perfect. A specificity of
100% was obtained for this target and
also for hsp70. There was a drop in
qPCR positivity for samples with Ct
for RNAse P of 28 and higher, indi-
cating that as well as acting as an en-
dogenous control for the reaction, the
result for RNAse P allows for a better
interpretation of the results obtained
tor the Leishmania spp targets.

A panel of 68 samples was then built
from the samples sent in by the vari-
ous participating groups and reference
samples, which were sent blindly to
each group to carry out the tests. The
results showed good reproducibility
compared to the results obtained by the
Central Laboratory. In general, there
was a good correlation and agreement
between the parasite load determined
by the Central Laboratory and the
other participating laboratories.

After a 9-year effort, the results
were presented and discussed during

the II International Workshop on
the Standardization of a Real-Time
PCR Assay for the Quantification of
Parasite Load for the Management
of Cutaneous Leishmaniasis in the
Americas, attended by specialists from
the six countries participating in the
initiative. Everyone had the opportu-
nity to perform the protocols during
the workshop so that any doubts could
be clarified. In the end, considering all
the results obtained, the group unani-
mously concluded that the gPCR pro-
tocol targeting the 18SrDNA region
of Leishmania spp should be used in
the molecular diagnosis of CL. Al-
though it was not the focus of this
initiative, other studies indicate that
this protocol can be applied in the
diagnosis of the various clinical man-
ifestations of CL and could be an im-
portant tool for the diagnosis of ML.

To conclude the study, samples of skin
lesions from other etiologies are being
analyzed to improve the evaluation of
the specificity of the tests. The results
are being organized for scientific pub-
lication. As this is the only validated
methodology for the molecular diagno-
sis of CL in the Americas, a technical
report with the detailed methodology
has been drawn up to be shared with
national laboratories, so that the proto-
col can be incorporated to the flow of
laboratory diagnosis of CL in the dif-
ferent countries of the region.

All the scientific and technical ac-
tivities are being coordinated by the
Leishmaniasis Research Laboratory
and the Molecular Analysis Platform
— Virology and Molecular Parasitolo-
gy Laboratory, Oswaldo Cruz Foun-
dation, Brazil, with the support of
PAHO and DND;. °
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ADVANCING POINT-OF-CARE MOLECULAR DIAGNOSTICS
FOR SKIN-RELATED NEGLECTED TROPICAL DISEASE

DR SUNDEEP CHAITANYA VEDITHI,
American Leprosy Missions & University of Cambridge

merican Leprosy Missions
(ALM) is an international
organization committed to
alleviating the impact of Neglected
Tropical Diseases (NTDs), known for

causing disabilities and chronic com-

plications. ALM's mission encompass-
es not only physical healing but also
the restoration of dignity and hope in
affected individuals. The organization
leads in the development and invest-
ment in innovative projects, systems,
technologies, and tools aimed at fos-
tering sustainable, positive change and
expediting the discovery and applica-

tion of groundbreaking solutions for
the treatment, care, and eventual eradi-

cation of high-morbidity NTDs.

In 2019, a pivotal partnership
was established between ALM and
Biomeme Inc. This collaboration orig-
inated when the Director of Research
and Innovation at ALM attended the
Mycobacteriology Conference at Col-
orado State University, where the po-
tential of Biomeme's technology for
detecting Mycobacterial infections
was explored. Consequently, ALM and
Biomeme Inc. entered into a bio-de-

4

velopment and revenue-sharing agree-
ment to research and develop cost-ef-
fective, field-friendly, point-of-need
qPCR-based molecular diagnostics for
NTDs, suitable for use in hospitals and
diagnostic centers in N'TD-prevalent
tropical countries. By 2020, ALM, in
collaboration with Kumasi Centre for
Collaborative Research in Ghana, the
Schieftelin Institute for Leprosy Re-
search in India and the Colorado State
University in the USA, had developed
independent molecular assays capable
of detecting Buruli ulcer (BU) or lep-

rosy in clinical isolates. »
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The Biomeme Franklin™ ¢qPCR
system represents a significant ad-
vancement in molecular diagnostics.
'This time and cost-effective, field-com-
patible system operates at ambient
temperature and is ideally suited for
real-time qPCR-based detection of
pathogen nucleic acids at the point-of-
care settings. The battery-operated sys-
tem features DNA extraction reagents
in a closed cartridge, enabling rapid nu-
cleic acid extraction from skin samples
without risk of cross-contamination.
'The pre-mixed qPCR reagents are lyo-
philized, ensuring stable, extended shelf
life at ambient temperatures (15-45° C).
The process from sample to result takes
approximately one hour and requires
minimal training, making diagnosis
simple, accurate, and feasible in remote
health facilities. The implementation
of these qPCR systems in peripher-
al health settings in leprosy-endemic
countries is crucial for confirmatory
diagnosis, given the declining clinical
expertise in leprosy. Preliminary proof-
of-concept studies for the Biomeme
Leprosy Assay, conducted with part-
ners in India, Tanzania and the USA,
demonstrated a sensitivity greater than
95% for Paucibacillary and Multibacil-
lary leprosy, and a specificity of >99%.
We currently aim to conduct a multi-
centric evaluation of the performance
of these Biomeme Leprosy qPCR as-
says to confirm their efficacy and test
the feasibility of implementation at
the periphery of the health system. The
Biomeme Buruli Ulcer assays have out-
performed standard qPCR systems in
reference diagnostic labs, with ongoing
evaluations for the leprosy assays.

Initial findings reveal a 98% sensitivi-
ty in detecting standard bacterial DNA
from as low as three bacterial cells in
skin scraping tissue samples for lepro-

sy, and 95% sensitivity for BU, main-
taining a specificity of 100% for both
assays. This performance is attributed
to the selection of pathogen-specific
genes, as detailed in published liter-
ature. A similar approach was suc-
cessfully implemented in Ghana for
Covid-19 diagnosis during 2020 and
2021, using Biomeme gqPCR assays
in mobile diagnostic facilities, proving
effective in expanding coverage for de-
tection and referrals. ALM facilitated
the supply of qPCR machines and re-

agents for this initiative.

Skin NTDs rank as the third most
prevalent cause of illness worldwide
and are among the top ten causes
of disability according to the World
Health Organization (WHO). They
require similar detection and man-
agement approaches, with molecular
diagnostics being crucial for identify-
ing five diseases: leprosy, Buruli ulcer,
yaws, dermal leishmaniasis, and myce-
toma. With funding from the Anesvad
Foundation and the Raoul Follereau
Foundation, ALM will now utilize its
expertise in diagnostic assay develop-
ment to create a multiplex assay for si-
multaneous detection of these five skin
NTDs using the Biomeme system.

Selected research laboratories and
reference diagnostic centers in Benin,
Cameroon, Cote d’Ivoire, Ghana, Su-
dan, Spain and the Netherlands will de-
velop and evaluate Biomeme Multiplex
skin NTD assays. Many of these coun-
tries are endemic for the targeted skin
NTDs, with several of the laboratories
being part of the Skin NTD Laborato-
ry Network (Skin NTD LAB-NET), a
consortium of laboratories mainly from
West African countries, founded by
WHO and funded by ALM, Anesvad
and the Raoul Follereau Foundation.

Coordinated by Centre Pasteur Cam-
eroon as a partner lab, this network
oversees the External Quality Assess-
ment (EQA) program for diagnosing
BU and yaws within member labs. It
ensures timely collection, collation, and
dissemination of results to hospitals,
national programs, ministries of health,
and patients, exemplifying ALM's com-
mitment to enhancing diagnostic capa-
bilities and improving health outcomes
in regions burdened by NTDs.

For the development and evaluation
of Biomeme Leishmania assays using
genus-specific primers and probes, we
collaborated with the Leishmaniasis
and Chagas Disease Unit of the Na-
tional Center for Microbiology — In-
stituto de Salud Carlos III in Spain
(ISC-III). As the National Reference
Laboratory for Leishmania infec-
tions, ISC-III bears the responsibility
of supporting the Spanish National
Health System in controlling Leishma-
nia and Trypanosoma cruzi infections.
'This center specializes in the diagnosis
and analysis of the immune response to
both natural and experimental canine
leishmaniasis. They have dedicated ef-
forts to developing an experimental in-
fection model in dogs, successfully used
in evaluating Leishmania antigens and
in laboratory trials of vaccines against
canine leishmaniasis. ISC-III will de-
velop Biomeme genus-specific Leish-
mania assays and subsequently enable
the Noguchi Memorial Institute for
Medical Research in Accra, Ghana, to
conduct analytical and clinical valida-
tion. Furthermore, ISC-III will poten-
tially contribute to the development
of species-specific Biomeme multiplex
gPCR assays for leishmaniasis, suited
to different geographies. This task will
be undertaken in addition to the earlier

stated multiplex skin NTD assays. ¢

FORMALIZING THE BRAZILIAN ASSOCIATION OF
PEOPLE WITH LEISHMANIASIS - ABRAPLEISH

ALEX LAGO, TANIELE CUSTODIO, ELY AMORA,
and ANA PAULA FERREIRA, ABRAPLEISH
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eishmaniasis is caused by pro-

I tozoa of the genus Leishmania
and transmitted by phlebotom-

ine sandflies, which include more than

W

A

20 species. It is an infectious, non-con-
tagious disease that affects thousands
of people in various regions of the
world. The disease is divided into two
clinical forms: cutaneous leishmani-
asis and visceral leishmaniasis, which
mainly affect people who are more so-
cioeconomically vulnerable.

The Brazilian Association of People
with Leishmaniasis (ABRAPLEISH)
was created with the aim of advocating
for the necessary conditions for people
living with leishmaniasis, who often live
in neglected communities and whose

access to health care is precarious and
limited by public authorities. The asso-
ciation aims to mobilize organizations
so they can better support people af-
fected by the disease. In addition, most
health units do not offer excellent treat-
ment, diagnosis or social assistance. In
view of all this negligence on the part
of the public authorities in caring for
people affected by leishmaniasis, the
ECLIPSE research group from Uni-
versidade Federal da Bahia (UFBA)'s
Institute of Collective Health (ICS)
has been working in the leishmania-
sis-endemic area of Bahia. This is an
important endemic area, where more
than 2,000 cases of tegumentary leish-
maniasis are recorded every year. Thus,

in partnership with DNDJ, the idea

arose of inviting people from the com-
munity to set up an association.

Diogo Galvio, regional access con-
sultant from DNDJ, was present in the
leishmaniasis-endemic area of Bahia and
spoke to several people in the communi-
ty who were directly or indirectly affected
by the disease. He explained the impor-
tance of revitalizing this association and
its impact on the public sphere, and some
people in the community agreed. During
a few months, online meetings were held
to better detail the refoundation process
of the association, which had been created
in 2018 by Moacir Antonio Zini, who left
us in 2020. Some people were invited to
take part in events, such as the Neglected
Diseases Forum held in Salvador, Bahia
in 2023. During these events, we realized
the importance and magnitude of an as-
sociation in social movements. Since then,
we have been gradually developing our
strength in order to fight for and achieve
improvements for people who are still ne-

glected by public authorities.

So we were able to start the formal-
ization process of the association with
the support of DNDi, ECLIPSE and
groups from other neglected disease as-
sociations in Brazil. On November 14"
2023, association members Alex Lago,
Taniele Custédio, Ana Paula Ferreira,
Ely Amora and other people from the
community signed the minutes of the
ABRAPLEISH association, held in
the city of Presidente Tancredo Neves/
Corte de Pedra, Bahia. ¢
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Access the online platform together with
experts from all over Latin America Register using
to receive and share information on the QR code

leishmaniasis research

The forum works as a social network in which you
can also receive updates by email. Members can
interact and post news, facilitating communication
among collaborators. We encourage the sharing of
documents and scientific papers, the promotion of
events and debate, and the possibility of asking
guestions and making new contacts.
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