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Editorial on the Research Topic

Cutaneous Leishmaniasis: Exploring Pathogenesis and Immunomodulatory Approaches

Leishmaniases comprises a class of diseases that are caused by Leishmania protozoa. They are
considered ancient enemies that emerged as successful parasites that invade both invertebrate and
vertebrate hosts millions of years ago. Cutaneous leishmaniasis (CL) has affected ~1 million people
worldwide, manifesting as different clinical forms (World Health Organization, 2021a; World
Health Organization, 2021b). This form of trypanosomiasis is considered a neglected tropical
disease, but it has also been reported in economically privileged countries (e.g., the United States;
World Health Organization, 2021c). The complex and various life cycles of Leishmania and their
ability to inhabit a wide range of hosts and diverse ecological niches have been associated with their
persistence and expansion. In mammals, its pathogenesis consists of complex interactions between
the parasite and the host’s immune system, resulting in persistence of the parasite with different
clinical manifestations and mechanisms of elimination (Kaye and Scott, 2011). Considering the
variability of Leishmania species and hosts, the mammals’ immune response orchestrates the
success or failure of killing the pathogen (Kaye et al., 2020). Drug treatment is clearly essential, but
the usual anti-leishmaniasis drugs can have severe adverse effects and toxicity, resulting in
therapeutic failure or patient dropout from therapy. Thus, new immunomodulatory therapies
need to be developed to successfully treat CL. The scientific community, global agencies, and
governments have made efforts to develop strategies to eliminate leishmaniasis. Such research has
provided critical insights into the mechanisms that influence the full spectrum of leishmaniasis,
including its pathogenesis, diagnosis, and treatment.

Volpedo et al. reviewed the immunopathogenesis of CL and post-Kala-azar dermal
leishmaniasis. They synthesized on balance between Th1 and Th2 responses for infection
control. The exaggerated polarization of Th cells appears to be responsible for severe disease
pathology. Gomez et al. explored early leukocyte responses in ex vivo models of healing and non-
healing human Leishmania (Viannia) panamensis infections. The elucidation of immunological
mechanisms will undoubtedly contribute to strategies to develop the next generation of therapeutics
and vaccines for CL.

Pentavalent antimonials remain the first-choice therapy for CL because no effective human
vaccines are currently available. Meglumine antimoniate is the most common drug that is used for
CL treatment. In a recent systematic review by Pinar et al. (2020), moderate evidence was found for
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cure rates and adverse effects when intramuscular meglumine
antimoniate was used for American CL. Thus, drug
combinations have been proposed as alternative therapies to
treat TL (Berbert et al., 2018). In a brief research report, a pilot
randomized clinical trial was conducted using oral miltefosine
and pentavalent antimonials that were combined with
pentoxifylline to treat American TL.The authors observed
similar cure rates and a lower risk of adverse effects (Martins
et al.). Exploring new approaches on leishmaniasis drugs, Craig
et al. explored new approaches to develop anti-leishmaniasis
drugs and found that thermoresponsive copolymer nanoparticles
improve the bioavailability of retrograde inhibitors in vitro.
Compound encapsulation in copolymer was a viable strategy
to dramatically increase the bioavailability and efficacy of anti-
Leishmania compounds.

Although some studies have reported promising results,
problems and limitations with various treatments remain. To
explain therapeutic failures, resistance, and susceptibility,
Fernández et al. showed human neutrophil activation ex vivo
that influenced tolerance to meglumine antimoniate and the
susceptibility of clinical strains of L. (V.) panamensis. They found
lower reactive oxygen species production and higher CD62L
and CD66b expression on cells that were infected with
tolerant/resistant L. (V.) panamensis compared with cells that
were infected with drug-sensitive strains.

Among tegumentary leishmaniasis, Leishmania (Viannia)
braziliensis is the most prevalent parasite that is identified
in infected mammals. This species is responsible for
mucocutaneous leishmaniasis in Latin America (World Health
Organization, 2021b). Souza et al. investigated the role of miR-
548d-3p in L. (V.) braziliensis infection. The parasite appears to
interfere with chemokine production by modulating miRNAs,
consequently affecting inflammatory processes that are essential
for lesion resolution. They suggested that miR-548d-3p may be a
prognostic marker for TL and a host-directed therapeutic target.
dos Santos et al. explored the intestines as a new target organ of
chronic L. (V.) braziliensis infection in hamsters, highlighting a
possible target for future studies to understand susceptibility and
resistance. Animal models are frequently used to understand the
pathogenesis of leishmaniasis and develop new therapeutic
strategies (Cabral et al., 2021). Tomiotto-Pellissier et al.
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reported that arginase-1 and macrophages at lesion sites
influence susceptibility to Leishmania amazonensis in mice.
Their findings on protective immunity against L. amazonensis
suggest new approaches to treat and prevent this disease.

A brief research report by de Lima et al. arelates high anti-
Leishmania IgG antibody levels with the severity of mucosal
leishmaniasis in humans. The reduction of antibody production
could indicate treatment success in most patients. The
authors suggested that these tests can be applied to assess
therapeutic response.

Although no vaccine is currently available for CL and
considering that vaccines are effective primary strategies to
prevent infectious diseases, the in silico screening and rational
selection of potential candidates on a large scale have been used
as research tools prior to in vitro and in vivo evaluations (Flórez
et al.). In the field of pharmaceutical sciences, these authors
described Leishmania spp. epitopes in humans that were
naturally resistant to leishmaniasis, working toward a
synthetic vaccine.

The reports on cutaneous leishmaniasis in this Research
Topic highlight areas that demand further investigation.
Cutaneous leishmaniasis remains a global problem, requiring
effective diagnostic measures and treatments. Considering the
global health situation post-COVID-19 and neglected tropical
diseases (Tilli et al., 2021), we strongly recommend further
support for leishmaniasis research, based on promising results
that have been generated to date.
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