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INTRODUCTION

Leishmaniasis is caused by several species of digenetic
protozoa of the order Kinetoplastida, family Trypanoso-
matidae and genus Leishmania, which affect humans and
many animals.! This parasite is endemic in at least 98
countries and approximately 0.2-0.4 and 0.7-1.2 million
new cases of visceral leishmaniasis (VL) and cutaneous
leishmaniasis (CL) occur every year, respectively.?

More than 90% of worldwide cases of VL occur in six
countries (India, Bangladesh, Sudan, South Sudan, Ethi-
opia and Brazil) and despite a wide distribution, around
one third of CL cases occur in the Americas, the Mediter-
ranean basin and western Asia, mainly in Afghanistan,
Algeria, Colombia, Brazil, Iran, Syria, Ethiopia, North
Sudan, Costa Rica and Peru. Mortality data is extremely
scarce and generally only represents hospital deaths. How-
ever, using an overall mortality rate of 10%, we can con-
clude there are an estimated 20,000 to 40,000 annual
deaths resulting from this parasitic disease.?

Due to the significant overall increase in its incidence,
there has been growing interest in leishmaniasis in recent
decades.In addition to reporting recent epidemics in
endemic areas, there is evidence of dissemination of
leishmaniasis to previously non-endemic areas. Such
increases can be explained in part by improved diagno-
sis and reporting of cases, but they also result from fac-
tors associated with increased population migration,
increased detection of leishmaniasis associated with

Leishmaniasis is a disease with ample clinical spectrum and epidemiological
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an overview of the transmission cycles, host-parasite interactions, clinical,
histological and immunological aspects, diagnosis and treatment of various
forms of the human disease.
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opportunistic infections, the emergence of resistance to
drugs used in treatment, and the adaptation of the trans-
mission cycles to peridomiciliary environments due to
urbanization and deforestation.?

In Brazil, autochthonous cases of CL have already
been reported in all states and cases of VL have been re-
corded in 21 of the states, with approximately 1,600 cities
showing autochthonous transmission.*’

DEVELOPMENT

Transmission

The transmission cycles of leishmaniasis vary according
to geographic region, involving a wide diversity of species
of Leishmania, vectors (invertebrate hosts) and reservoirs
(vertebrate hosts). More than 50 species of Leishmania have
been identified worldwide, and at least 21 of these species
have significant medical importance.® Particularly in Bra-
zil, eight species have already been isolated from patients
with the disease (Table 1).3*

Vertebrate hosts of the various species of Leishmania
include a wide variety of mammals such as rodents, canines,
marsupials, edentates, carnivores, primates and, among
these, humans.3 The vectors are the females of the insects
called phlebotomine sand flies belonging to the order
Diptera, family Psychodidae, subfamily Phlebotominae
and genus Phlebotomus, in the Old World, and Lutzomyia,
in the New World. Approximately 700 species of phle-
botomine sand flies have been described, of which about
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TABLE 1 Leishmania species that cause leishmaniasis in Brazil.>*

Tegumentary leishmaniasis

Visceral leishmaniasis

Localized cutaneous Disseminated cutaneous

Mucosal

Diffuse cutaneous

L. (V.) braziliensis L. (V.) braziliensis

L. (V.) braziliensis

L. (L.) amazonensis L. (L.) infantum (syn. chagasi)

L. (V.) guyanensis L. (L.) amazonensis

L. (L) amazonensis*

L. (L.) amazonensis

L. (L.) guyanensis*

L. (V.) lainsoni*

L. (V) naiffi*

L. (V.) shawi*

L. (V) lindenbergi*

*Less frequent species.

30 species are proven vectors of leishmaniasis and more
than 40 additional species are suspected vectors.®

Transmission of the disease occurs through the in-
fected insect’s bite at the time of hematophagy, and non-
vector transmission (for example, an accident in the re-
search laboratory) is rare. However, in the case of VL,
other possible routes of transmission have also been re-
ported, such as congenital transmission, blood transfusion
and syringe sharing among drug users.?

Host-parasite interactions

Protozoa of the genus Leishmania alternate between two
main morphological forms during their life cycle: amas-
tigotes and promastigotes, which are found in vertebrate
hosts and phlebotomine vectors, respectively (Figure 1).”

The immobile amastigote forms are spherical or oval
and measuring about 2.5-5.0 pm in diameter. They have a
kinetoplast located close to the nucleus and must be mul-
tiplied within the cells of the vertebrate host’s mononuclear
phagocytic system. Thus, phlebotomine females become
infected during blood feeding on a vertebrate host by in-
gesting blood and/or interstitial lymph containing mac-
rophages parasitized by amastigote forms of Leishmania.®

In the insect’s digestive tract, the amastigotes dif-
ferentiate into promastigotes, which are elongated, flag-
ellated, mobile forms around 5-15 pm in length and with
kinetoplasts located between the nucleus and the ante-
rior extremity. While still in the vector’s digestive tract,
the promastigote forms go through several stages - pro-
cyclical, nectomonate, leptomonate, haptomonate - un-
til they become metacyclic promastigotes, which are infec-
cious to the vertebrate host.?

Highly adapted for successful transmission, the meta-
cyclic promastigotes migrate to the insect’s mouthparts
(proboscis). Consequently, the vertebrate hosts are infect-
ed when female sand flies inoculate the metacyclic promas-
tigote forms together with saliva during hematophagy.’

Once within the vertebrate host, the promastigotes
are internalized by macrophages and, within the phago-
cytic vacuole, they are transformed into amastigotes, which
replicate intensely until they rupture the parasitized cell.
The released amastigotes infect other macrophages and
the cycle starts again.'

Several adaptation mechanisms have been developed
by parasites of the genus Leishmania in order to ensure
their survival in the different hostile environments faced
throughout their entire life cycle. These parasites not only
deal with the aggressive digestive conditions found with-
in phlebotomine sand flies, but must also prevent destruc-
tion by the immune system of the vertebrate host and
ensure their survival within the macrophages.!!

Regarding development in the vector, some of the
adaptation strategies include: (1) expression of molecules
on the cell surface such as LPG (lipophosphoglycan) and
metalloprotease gp63, which protect the parasite from
the hydrolytic enzymes present in the insect’s intestine;
(2) adherence of the nectomonate promastigote forms to
the intestinal epithelial cells in order to avoid elimination
with the vector’s feces after digestion of the ingested blood;
(3) structural modifications in the LPG molecules of the
metacyclic promastigote forms, enabling their migration
to the insect’s mouthpiece; and (4) secretion of promas-
tigote secretory gel (PSG) produced by the leptomonate
forms, which favors transmission to the vertebrate host
through regurgitation of the parasites.”!

Transiently in the vertebrate host’s bloodstream, be-
fore infecting the macrophages, the first immune system
barrier encountered by the parasites after transmission
is the complement system. Molecules present on the sur-
face of the metacyclic promastigote forms, such as LPG
and gp63, confer resistance to complement-mediated
lysis. LPG prevents insertion of the C5b-9 complex into
the membrane and gp63 promotes C3b cleavage at C3bi
on the surface of the parasite, preventing the formation
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of CS convertase. Thus, both molecules prevent the for-
mation of the membrane attack complex.'®

After escaping from the extracellular environment, the
parasites penetrate the phagocytic cells through interactions
between their surface molecules and the receptors of the
macrophages. Metacyclic promastigotes not only resist
complement-mediated lysis, but also use it in their favor for
entry into macrophages. Indeed, the main internalization
mechanism of leishmaniasis depends on the interaction of
C3b and C3bi molecules, which bind to the surface of the
parasite with their respective receptors present in the mac-
rophages, CR1 and CR3."! The internalization of the parasites
through CR3 receptors is an important escape mechanism,
given that in this process the microbicidal respiratory explo-
sion mechanism is not activated and IL-12 production in-
duced by cell-mediated immunity is inhibited."

Several other receptors present on macrophages are
described as facilitators of the internalization of the pro-
mastigote forms of different species of Leishmania. For
example, metacyclic promastigote forms can also be op-
sonized with IgG molecules and internalized by binding
to Fc receptors. Furthermore, they can be phagocytosed
by the interaction of the LPG molecules with mannose-
fucose receptors.!! In addition, LPG molecules may also
interact with C-reactive protein (CRP), one of the first
products of inflammatory response, and cause phagocy-
tosis by means of CRP receptors."* Furthermore, the gp63
and LPG molecules may also interact with fibronectin and
CR4 receptors, respectively.®

After binding to the cell surface of the macrophages,
the promastigote forms of the parasite are endocytosed
in a phagosome, which after a series of fusion events be-
comes a phagolysosome. Unlike amastigote forms, pro-
mastigote forms are vulnerable to the acid and hydro-
lytic degradation of the phagolysosome. Thus, the first
defense mechanism of the parasite inside the macrophages
consists of the delay in the formation of the phagolyso-
some, with this process dependent on the LPG surface
molecules, the presence of calcium and the inhibition of
the protein kinase C (PKC).!%”

Once the phagolysosome is formed, the promastigotes
become amastigotes, which are more resistant to the mi-
crobicidal activity of the macrophages, since they can in-
hibit the hydrolytic enzymes, the production of nitric oxide
and also the metabolites of the oxidative burst.!? In addition,
Leishmania have developed several strategies to escape the
host’s immunological defense, including: (1) inhibition of
the host cell’s ability to present antigens of the parasite to
other components of the immune system, by means of
interference in the expression of MHC class IT molecules

and lower expression of costimulatory molecules, such as
B7-1 and CD40; (2) inhibition of the production of the
cytokines involved in the proinflammatory response (IL-1,
TNF-a., IL-6) and activation of T lymphocytes (IL-12); and
(3) induction of immunosuppressive molecules, such as
prostaglandin E2 (PGE2), TGF-f and IL-10.'%8

In recent decades, it has been found that even the saliva
of vectors has biomolecules such as maxidilan which, in
addition to facilitating the hematophagy process, also favor
the transmission of the parasite. These biomolecules have
immunomodulatory properties that interfere in the presen-
tation of antigens by the macrophages and in the production
of cytokines, increasing the production of IL-4 and IL-6 and
inhibiting TNF-a, IFN-y and IL-12."

The intracellular location of the amastigote forms of
Leishmania causes infection control to be dependent on
the cell-mediated immune response, characterized by
increased CD4+ T lymphocytes. As with other infectious
and parasitic diseases, numerous studies in experimental
models establish a “Th1/Th2 paradigm” in leishmaniasis,
in which resistance to disease is conferred by a Th1 re-
sponse with elevated levels of IFN-y, IL-12, IL-2 and TNF-o.
This stimulates the microbicidal function of macrophages
and promote the death of intracellular parasites - while
susceptibility is linked to a Th2-type response, with an
increase in the production of IL-4, IL-5, IL-10 and IL-13,
inhibiting the activation of macrophages and contribut-
ing to parasite growth in the lesions.?” However, resistance
or susceptibility to disease in humans is not explained
exclusively by the Th1 or Th2 response pattern, and the
immune response may be strongly influenced by factors
such as malnutrition, immune suppression (e.g. HIV) and,
inevitably, the host’s genetic components.?!

At the same time that the Th1 response plays a clearly
immunoprotective role, the high production of cytokines
such as IFN-y, TNF-o and IL-12 can be toxic and contribute
to the pathogenesis of leishmaniasis. Thus, the Th1 response
formed after infection is often accompanied by the response
of CD4+CD25+ regulatory T cells (Treg) that produce IL-10
and TGF-B, which, in turn, block the excessive activation
of Th1 cells and, consequently, prevent tissue damage.**

Recently, special attention has been given to the role
of Th17 cells in the immune response against leishman-
iasis. These cells differentiate from naive CD4+ T lym-
phocytes in the presence of TGF-f and IL-6, and secrete
cytokines such as IL-21, IL-17 and IL-22, which operate
in the inflammatory process. However, the specific role
of these cells in leishmaniasis still remains inconclusive,
given that the studies are controversial as to their contri-
bution in the resistance or susceptibility to infection.?>**
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FIGURE 1 Life cycle of the parasites from the genus Leishmania, the cause of the disease leishmaniasis.

Source: Wikimedia Commons (https://commons.wikimedia.org/wiki/File:Leishmaniasis_life_cycle_diagram_en.svg)

CLINICAL, HISTOPATHOLOGICAL AND
IMMUNOLOGICAL ASPECTS

In fact, the great variety of Leishmania responsible for CL
and VL combined with the immune mechanisms of the
host facilitates the existence of different clinical, histo-
pathological and immunopathological manifestations.
Considering the host’s forms of response, the location of’
the lesions from the vector bite site and the clinical evolu-
tion, CL can be further classified as localized cutaneous
leishmaniasis (LCL), disseminated cutaneous leishmani-
asis (DL), diffuse cutaneous leishmaniasis (DCL) and
mucosal leishmaniasis (ML) (Figure 2).*

LCL, the most frequent clinical manifestation, is char-
acterized by the presence of an exclusively cutaneous lesion
at the site of the phlebotomine sand fly bite, usually on
exposed areas of the skin such as the face, hands and legs.
The lesion begins with redness and swelling, increases in
size progressively and, after a variable incubation period
that usually lasts from 10 days to 3 months, develops into
a typical ulcer with a rounded or oval shape and erythem-
atous base. It is infiltrated and of firm consistency, well
delimited and has elevated borders and a reddish back-
ground with coarse granulations. The lesion is usally
painless; however, if there is an associated bacterial infec-

tion, local pain and the production of seropurulent exu-
date may occur.”®

In general, LCL ulcers have few parasites and the pa-
tient’s cellular immunity is preserved, including a strong
T-cell response, with a predominance of Th1-type cytokines
(IFN-y and IL-12).%¢ If left untreated, depending on the
species of the parasite and the host’s immune response,
the lesion tends to heal spontaneously over a period of a
few months to a few years, and may also remain active for
along time.*

DL, which is the disseminated form of CL, is a rela-
tively rare expression that probably occurs due to hema-
togenous or lymphatic dissemination of the parasite. In
these cases, the skin lesions are numerous, and are gener-
ally small and ulcerated, and distributed over several areas
of the body. Parasites in the lesions are rare or absent and
the immune response is quite varied. There appears to be
incomplete inhibition of T cells, yet there is an evident
supremacy of the Th1 response over Th2.%

ML is clinically expressed by destructive lesions lo-
cated in the mucosa of the upper airways, possibly due
to the spread of parasites to these areas, usually after LCL
with chronic evolution, due to lack of treatment or inad-
equate treatment. In general, the initial clinical manifes-
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tations include nasal obstruction, hyperemia, formation
and elimination of crusts by nasal mucosa and epistaxis.
The nasal mucosa is involved in almost all cases, mainly
affecting the cartilaginous septum, lateral walls, vestibule,
and head of the inferior turbinate and, secondarily, the
palate, lips, tongue, pharynx and larynx. There may be a
progressive increase in the volume of the nose, destruction
of the nasal septum cartilage with collapse of the tip of
the nose, complete destruction of the nose and surround-
ing areas (with swallowing and speech disturbances), and
significant mutilation of the face, leading to death due
to complications from secondary infections.?

Immunologically, ML is characterized by a high spe-
cific cellular immune response, both Th1 and Th2. In
these cases, there are high levels of proinflammatory cy-
tokines (TNF-o and IFN-y) and IL-4, and decreased levels
of IL-10 and TGF-f, which explains the chronic and severe
tissue destruction and the scarcity of parasites in the le-
sions.” Untreated mucosal lesions are normally progressive
and, even when treated, may leave behind sequelae such as
nasal pyramid retraction, septum or palate perforation
and destruction of the uvula, among others.*

Localized cutaneous

Diffuse cutaneous

DCL is a rare and severe clinical form of CL, which
occurs in patients considered as being anergic, with defi-
ciency in the cellular immune response to Leishmania
antigens. Initially insidious, with a single lesion, it evolves
in a chronic manner, with the formation of infilcrated
plaques and multiple non-ulcerated nodulations that
cover large cutaneous extensions. Generally, many para-
sites are found in the lesions and the cytokine profile of
the patients is predominantly of the Th2-type, with low
IFN-y production and high levels of IL-4 and IL-10. As a
rule, the nodular lesions do not heal spontaneously and
are resistant to available treatments.”

VL, also known as kala-azar, is a chronic, systemic
disease that mainly affects the lymph nodes, spleen, liver
and bone marrow, and, less commonly, the kidneys, Peyer’s
patches in the intestine, the lungs and skin. The incubation
period of the disease is quite variable, ranging from 10
days to 24 months (with an average between 2 to 6
months), and the main discrete or marked clinical mani-
festations include fever, hepatomegaly, splenomegaly,
cutaneous/mucosal pallor, diarrhea and weight loss. Of-
ten, complementary tests show different degrees of anemia,

Mucosal

FIGURE 2 Clinical classifications of tegumentary leishmaniasis.

Modified from: Ministério da Saude.*
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thrombocytopenia, and leukopenia with marked pre-
dominance of lymphomonocyte cells, hypoalbuminemia
and hypergammaglobulinemia.>*

As for the immunological aspects of VL, these have
not yet been clearly defined. In these cases, the Th1-resis-
tance and Th2-susceptibility paradigm may be a banaliza-
tion of a much more complex network of interactions,
given that high levels of specific antibodies are also ob-
served in this form of the disease.’! Left untreated, VL
almost always progresses to death and, even when treated,
the disease can result in rates of fatal cases of around
10-20%, with death often being caused by bacterial infec-
tions and/or bleeding.*

DiaGNosIs

The diagnosis of leishmaniasis involves the association
of the clinical, epidemiological and laboratory aspects of
the disease, and the application and sensitivity of each
method may vary according to the clinical forms, the time
of evolution of the lesions and the different species of
Leishmania involved.?

The techniques that enable the demonstration of mi-
croscopic parasites constitute the “gold standard” in the
diagnosis of the disease due to their specificity. In CL,
investigation of the parasite can be done by scarification,
biopsy, imprint and puncture aspiration, usually performed
at the edge of the lesion. These are fast and inexpensive
techniques, although they have limited sensitivity, espe-
cially in chronic lesions. In the case of VL, viewing of the
parasites in tissue samples requires invasive procedures,
and therefore has limited indications. Bone marrow aspi-
rate is the most used method and its sensitivity is between
60% and 85%. Splenic aspiration has a sensitivity level
higher than 95%, but is usually not conducted due to the
risk of bleeding. Although less risky, liver and lymph node
punctures show very low sensitivities of approximately
45%. In vitro cultivation and the inoculum of the mate-
rial obtained from clinical samples in animals may improve
the positivity of the result and the safety of the diagnosis.
However, these methods are rarely used in clinical practice,
since, in addition to the complexity and high cost, the
parasites’ growth can take weeks or months.*

Polymerase chain reaction (PCR) has shown promis-
ing results in the diagnosis of leishmaniasis. In addition
to presenting high sensitivity, PCR can be performed from
different clinical samples, including peripheral blood in
cases of VL, and enables the characterization of the Leish-
mania species involved, depending on the technique em-
ployed. Despite being widely used for research purposes,
it is not used often in the diagnostic routine, as in addition

to the high cost the technique requires standardization,
laboratory infrastructure and technical rigor.?’

Serological techniques - such as indirect immunofluo-
rescence (IFAT), direct agglutination (DAT) and enzyme-
-linked immunosorbent assay (ELISA) -, which are standard-
ized for the detection of anti-Leishmania antibodies, are
important tools for the diagnosis of cases of VL. These are
usually associated with a prominent humoral response.
However, they are not commonly used in cases of CL, due
to variable sensitivity and specificity rates and reduced
levels of antibodies, especially in cases of LCL.*>* As such,
immunochromatographic assays have been evaluated in
different endemic regions aimed at diagnosing VL in the
field. In Brazil, the test used the most and recommended
by the Ministry of Health is the rapid test with the recom-
binant antigen k39, which has shown sensitivity ranging
from 86-100% and specificity of 82-100%.** It is worth not-
ing that serological tests also present important limitations:
(a) individuals in endemic areas with positive serology,
without signs and symptoms, may or may not develop the
disease; (b) positive serology is not necessarily related to
active disease, as elevated levels of antibodies may remain
in the patient’s serum for a long period after clinical cure;
(c) in cases of HIV coinfection, serological tests are often
negative, due to the lower level of circulating antibodies
resulting from immunosuppression.*

In general, a differential diagnosis should always be
considered. In CL cases, numerous skin lesions resulting
from other diseases may mimic clinical and epidemio-
logical aspects common to leishmaniasis, such as syphilis,
leprosy, tuberculosis, paracoccidioidomycosis, histoplas-
mosis, chromoblastomycosis, sporotrichosis, pyoderma,
discoid lupus erythematosus, psoriasis, Jessner lympho-
cytic infiltrate, vasculitis and cutaneous neoplasias, among
others.* As for VL, diseases that also cause febrile hepato-
splenomegaly, such as malaria, brucellosis, typhoid fever,
schistosomiasis and the acute form of Chagas disease are
also prominent, as well as hematological disorders such
as lymphoma, multiple myeloma and sickle cell anemia.®

TREATMENT
Successful treatment involves several factors, such as: (1)
host factors such as genetics, immune response and clin-
ical presentation of the disease; (2) treatment resources,
such as quality of the drug, dosage, and duration and
completion of the therapy; and (3) characteristics of the
parasite, such as intrinsic sensitivity of the species and
lack of resistance to the medication.*

The drugs of first choice in the treatment of all clini-
cal forms of leishmaniasis are pentavalent antimonials
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(Sb + 5), sodium stibogluconate (Pentostan®) and N-meth-
ylglucamine antimoniate (Glucantime®), with the latter
marketed and distributed solely by the Ministry of Health
in Brazil.** Both are administered parenterally and inter-
fere with the bioenergetics of the amastigote forms of the
parasite, inhibiting the glycolytic activity and oxidative
pathway of fatty acids, with consequent reductions in ATP
production and molecular biosynthesis.*”

Despite pentavalent antimonials showing an effective-
ness of approximately 90% in most studies (with the ex-
ception of cases of DCL), these drugs have toxic side effects
on the cardiac, kidney and liver systems.?® Therefore, they
are contraindicated for patients suffering from heart,
kidney and liver diseases, and also for pregnant women,
as they are able to cross the transplacental barrier and
affect the fetal nervous tissue, leading to severe mental
retardation syndromes.**

In recent years, the emergence of resistance to pen-
tavalent antimonials in the parasite has limited treatment
in various countries. In some parts of India, for example,
failure rates of more than 60% have been observed in the
treatment of VL caused by L. (L.) donovani.® In Latin
America, the rates also vary, even in LCL cases.** One of
the factors that has certainly contributed to increased
resistance is the generalized misuse of the drug (such as
insufficient dosages, irregular and incomplete therapies).*

If there is no satisfactory response to therapy with
pentavalent antimonials or if it is not possible for them
to be used, the drugs of second choice in the treatment
of leishmaniasis are amphotericin B and pentamidine.**

Amphotericin B deoxycholate (Fungizone) is an an-
tibiotic normally used for the treatment of systemic fun-
gal infections. It has good activity in the destruction of
leishmaniasis, with cure rates of over 97% for both CL
and VL (depending on the species involved).*® Said drug
acts selectively on the amastigotes and promastigotes
forms of the parasite, through preferential attachment
with esters present in the plasma membrane. In addition,
it causes an increase in the synthesis of nitric oxide by the
macrophages.*! However, treatment with amphotericin
B is quite arduous and can only be performed in a hospi-
tal environment (intravenous). Adverse effects are numerous
and frequent, including fever, headache, nausea, phlebitis,
cyanosis, anemia, leukopenia, hypotension, hypokalemia,
hypomagnesemia, cardiovascular alterations and renal com-
plications.**In 1997, a new formulation of amphotericin B
became commercially available - liposomal amphotericin
B (AmBisome). This new drug, which is also administered
intravenously, achieves high concentrations in the liver
and the spleen and low concentrations in the lungs and

kidneys. Therefore, it is less toxic and induces fewer side
effects.* Thus, it is recommended for patients with VL
and renal and/or cardiac complications, and also for pa-
tients considered vulnerable, such as pregnant women
and HIV-positive people.* However, there are limitations
that restrict its use, including its high cost, efficiency
variations between regions, slow intravenous administra-
tion, thermal instability and adverse reactions related to
the infusion.* Additionally, in the treatment of CL, there
are still no controlled clinical trials that support the use
of liposomal amphotericin® and the few isolated studies
that exist demonstrate varied cure rates.*

Pentamidine comes in the form of two salts: mesylate
and isethionate (available in Brazil). Such drugs are used
primarily in regions where the failure of treatment with
pentavalent antimonials is common - especially in India,
French Guiana and Suriname - and in individual cases
of resistance to the first therapy of choice.*® The main
limitations involving the use of pentamidine are related
to its side effects such as headache, nausea, abdominal
pain, hypoglycemia, tachycardia, kidney failure in 25% of
patients (usually reversible) and pancreatitis that can lead
to the onset of diabetes mellitus, in 10 to 15% of cases.
Therefore, pentamidine is contraindicated in cases of
pregnancy, diabetes mellitus, kidney failure, liver failure,
heart disease and for children weighing less than 8 kg.**
Another factor that has made the use of these drugs un-
feasible is the emergence of parasitic resistance, meaning
that efficacy has decreased over the years and cure rates
below 70% have been reported.*°

In recent decades, many researchers have focused their
studies on the search for alternative treatments. Paromo-
mycin (aminosidine), an aminoglycoside antibiotic admin-
istered parenterally, began to be used in the treatment of
VL initially in India.** Due to its low cost and infrequent
side effects, which may include nephrotoxicity and ototox-
icity, paromomycin represents an alternative for cases of
resistance to the drugs of the first choice.* However, wide
inter- and intra-regional efficacy variations are observed in
the treatment of VL with paromomycin® and the cure rates
reported in CL treatment are often lower than those ob-
served with the use of pentavalent antimonials.*®

In 2002, the first oral drug in the treatment of VL -
miltefosine - was introduced in India. Despite the frequent
gastrointestinal side effects, such as vomiting and diarrhea,
and possible transient elevations of hepatic transaminases,
miltefosine represents a major advance in the treatment of
the disease because it appears to be well tolerated and ex-
hibits cure rates above 90% in cases of VL.*” However, in
recent years, the relatively high cost, concerns about tera-
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togenicity and the potent development of resistance have
limited the use of miltefosine in several countries.*®

Currently, high expectations have now been raised
about drug combination therapy in order to reduce the
dosage and duration of treatment and thereby improve
the tolerance and conformity of the medication already
available on the market.’® Therefore, the search for new
therapies or alternatives against the different forms of
leishmaniasis remains a clinical priority.

ConcLusioN

Despite advances in scientific knowledge, leishmaniasis re-
mains a major public health problem in several countries,
with the disease spreading to areas that were previously non-
endemic. Many challenges still have to be overcome in com-
bating this pathology, emphasizing actions that are focused
on early diagnosis, the formulation of new drugs and thera-
peutic regimes, as well as flexible, distinct and adequate con-
trol strategies for each transmission pattern, considering
local environmental, social and economic characteristics.

Resumo
Leishmaniose humana no Brasil: uma revisio geral

Aleishmaniose representa um complexo de doengas com
amplo espectro clinico e diversidade epidemiolégica,
sendo considerada um grande problema de satide publi-
ca. O presente artigo apresenta uma revisio geral sobre
os ciclos de transmissio, as intera¢des parasito-hospe-
deiro, os aspectos clinicos, histopatolégicos e imunolé-
gicos, o diagnéstico e o tratamento das diversas formas
da doenca humana.

Palavras-chave: Leishmaniose. Infec¢des por Protozod-
rios. Revisdo.
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