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For visceral leishmaniasis (VL), a
major vector-borne parasitic dis-
ease, an alternative sexual trans-
mission route is well documented
in dogs but evidence is lacking in
humans. Here, we discuss the cur-
rent knowledge and key questions
to be answered as it may be an
additional obstacle in ongoing VL
elimination programs.
Transmission Routes of VL
VL is a vector-borne disease caused by
parasites of the Leishmania donovani
complex [1]; it annually affects 20 000
people worldwide [2]. Manifestations
range from asymptomatic to chronic
active disease which is fatal without treat-
ment [3]. Bone marrow, spleen, and liver
are predominant locations of parasite
replication but infections have also been
found in other organs such as the gastro-
intestinal tract and skin [4].

While VL-elimination plans are being
implemented in the Indian subcontinent,
a good understanding of all potential
modes of transmission is crucial. In addi-
tion to transmission by sandflies, other
transmission modes such as via organ
transplantation and blood transfusion
were demonstrated [1]. Sexual transmis-
sion, however, has barely received any
attention as a potential route of VL trans-
mission but it could be highly relevant in
the final stages of elimination.
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What Do We Know of Sexual
Transmission in Infectious
Diseases?
Sexual transmission can cause unnoticed
spreading of pathogens in endemic re-
gions and it might be responsible for new
outbreaks by introducing pathogens into
new regions. The recent Zika and Ebola
virus epidemics have clearly demonstrated
that sexual transmission can occur for viral
infections with a predominant transmis-
sion mode by mosquitos or direct contact,
respectively [5,6]. A recent review also
highlighted that, for many viral pathogens,
the risk of sexual transmission remains
unknown and underinvestigated [7]. This
is even more pronounced for parasitic
diseases, although sexual transmission
could be equally important.

For Entamoeba histolytica, Schistosoma
haematobium, Trypanosoma cruzi, and
Toxoplasma gondii, the presence of para-
sites in semen has been demonstrated [8],
but the specific mechanism of how the
parasites access the genital tract, and
whether they might be sexually transmitted,
remains unclear.

Does Sexual Transmission Also
Occur in VL?
Viable Leishmania parasites have already
been found in semen, with a high parasite
load in the prepuce, glans penis, epididymis,
testis, and prostate of male symptomatic
dogs, and to a lesser extent in asymptom-
atic dogs [9]. A case of potential male-to-
female sexual transmission in dogs was
reported in Germany, a nonendemic coun-
try for VL. The female dog became seropos-
itive despite any history of living in or visiting
VL-endemic areas [10]. In a Brazilian study,
six of 12 VL-negative female dogs became
PCR-positive for Leishmania after sexual
contact with seropositive male dogs with
PCR-positive semen [11]. These findings
and other reports in animals strongly sup-
port the evidence of male-to-female sexual
transmission of Leishmania (see Table S1
in the supplemental information online).
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Despite the considerable number of
studies investigating sexual transmission
of VL in animals, this mode of transmission
has received little attention in humans (see
Table S2 in the supplemental information
online). The first report of presumed sexual
transmission of Leishmania in humans
was published in 1960. A woman living in
the UK presented with a vaginal lesion
with Leishman–Donovan bodies in macro-
phages, although she had never been in
a Leishmania-endemic region. It was
believed that she had been infected
by her husband who had been treated
for VL 14 years earlier after visiting
several VL-endemic East African coun-
tries. Although the husband did not expe-
rience all symptoms of active VL disease
or genital lesions at the time of the as-
sumed sexual transmission of VL, further
clinical examination revealed enlargement
of the spleen, liver, and lymph nodes. A
lymph node biopsy showed the presence
of Leishmania parasites, and this was con-
firmed by culture while his semen was
negative by culture [12]. Although only a
case report, this raises several questions
that need to be addressed:

• How did the wife become infected?
• Could human semen indeed be a route

of infection?
• How long are parasites viable for sexual

transmission after the initial systemic
infection?

• Could Leishmania be sexually transmit-
ted during the asymptomatic phase of
the infection?

VL with testicular involvement has also
been reported in a boy with acute lympho-
blastic leukemia [13]. The authors ex-
plained that this atypical VL presentation
was due to the high parasite load, indicating
that Leishmania seems to enter the male
genital tract in a disseminated infection.
The high presence of macrophages in
human testicular tissue suggests that the
access of Leishmania to these sites may
be more common than previously thought.
In addition, some parasites may be able to
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Box 1. Important Questions on Sexual Transmission of VL

i. Can Leishmania parasites penetrate the human blood–testis barrier?

• Can viable parasites be detected in the semen of VL patients?
• Do anti-Leishmania drugs have any penetration in the human genital tract?

ii. How long does the parasite persist in the semen, and how long can a person sexually transmit
Leishmania?

• Is there a specific cut-off level in parasite load in semen at which sexual transmission is possible?
• Could VL treatment decrease the risk for sexual transmission of Leishmania?

iii. Is sexual transmission of Leishmania more likely to occur in specific groups (e.g., persons with HIV or
those with another type of immunosuppression)? In HIV-positive individuals, does antiretroviral therapy
have a protective effect, preventing Leishmania from accessing the genital tract for sexual transmission
of VL?

iv. What is the risk of VL development after sexually transmitted Leishmania infection, and who is at risk?
v. How does sexually transmitted VL manifest? Does it disseminate or lead to venereal or sexual-tract

lesions?
vi. Can genital cutaneous leishmaniasis (CL) or PKDL lesions also lead to transmission of Leishmania?
vii. Could a pregnant woman be infected during the pregnancy and then pass Leishmania parasites to her

fetus?
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escape from the human immune system
inside immune-privileged sites of the sexual
tract [7]. Further, anti-Leishmania drugs
may not have good penetration in this
tissue, which could allow the parasite
to persist after treatment. It is also likely
that underlying immunosuppressive factors,
such as HIV, affect the risk of parasite
spreading to and persistence in the testes.

Another potential way for sexual trans-
mission of Leishmania could be through
mucosal or skin lesions of individuals
with post-kala-azar dermal leishmaniasis
(PKDL). This condition affected more
than 7000 individuals between 2014 and
2018, of which most cases occurred in
India [2]. Since PKDL cases with genital
involvement were previously reported
[14], and the lesions are highly infectious,
it would be useful to investigate PKDL
patients in future studies on sexual trans-
mission of Leishmania.

VL Patients Coinfected with HIV: A
Vulnerable Population Group?
Studying sexual transmission of VL in HIV
coinfected individuals seems particularly
relevant, as tissue and blood parasite
loads are higher in VL–HIV coinfected
individuals [4]. In addition, patients can
develop chronic active VL, with frequent
symptomatic VL relapses alternating with
asymptomatic phases while viable para-
sites remain continually detectable in the
blood [15]. Importantly, a recent study
from Spain indicated that, after VL treat-
ment, VL–HIV coinfected patients can
remain infectious to sandflies while being
asymptomatic and on secondary prophy-
laxis. This has raised concerns whether
such patients would act as potential
super-spreaders [3]. In addition, atypical
locations (e.g., gastrointestinal, oral
mucosae) of Leishmania infection have
been described more frequently in HIV
patients [4]. HIV might also induce local-
ized inflammation in the sexual reproduc-
tive tract [7], exacerbating the infection
and facilitating the infiltration of parasites.
All the above could indicate that dissemi-
nation to the testes may be more likely in
HIV coinfected patients.

Given that young male adults account for
most of the VL–HIV coinfected cases [1],
special attention should be given to this
group, especially with regard to control/
eradication programs.

How to Study Sexual Transmission
of VL?
Although studying sexual transmission
of VL is not straightforward, the following
important steps can be undertaken
to demonstrate sexual transmission of
Leishmania. A first key step would be to
demonstrate the presence and viability of
parasites in semen or smegma of VL
patients. Secondly, parasite dynamics
during and after VL treatment should be
studied. We propose to prioritize investi-
gation of sexual transmission in VL–HIV
coinfected patients since these patients
usually carry parasites in higher numbers
and for a longer duration, which may
make it easier to answer important ques-
tions on sexual transmission of VL (Box 1).

While collection of semen may be a sensi-
tive and cultural issue, it has been previ-
ously done in various settings, including
amongst Zika-infected males [5]. Prior to
Tre
engaging in such work, social science
research should be conducted in the
study area to understand the cultural
factors determining the acceptability of
semen collection. Demographic surveil-
lance sites in VL-endemic areas could be
a good context to engage in such studies.

Ideally, qPCR should be done to properly
quantify and monitor the parasite load
over time. To evaluate the presence of
viable parasites, and thus the risk for
potential transmission, parasite culture or
the detection of Leishmania RNA by PCR
can be used.

If (viable) parasites are detected in the
semen of VL patients (with or without
HIV), the next challenging step would
be to identify cases of sexually trans-
mitted VL. To demonstrate this in VL-
endemic settings might be arduous
or even impossible, for several rea-
sons. First, it would require advanced
molecular analysis comparing the par-
asite sequences in sexual partners,
similar to what was done in
presumptive cases of sexual transmis-
sion of Ebola [6]. Second, sufficient
genetic variation in circulating para-
sites would be required. Finally,
doubt might remain whether the cou-
ple was not infected by the same
nds in Parasitology, December 2020, Vol. 36, No. 12 951



Forum

Host Mast Cells in
Leishmaniasis:
Friend or Foe?
Nilofer Naqvi,1,2

Rahul Srivastava,1

Angamuthu Selvapandiyan,3

and Niti Puri ,1,*

Mast cells (MCs) are skin-resident
immune cells whose role in leish-
maniasis has been recently ex-
plored. Researchers report varying
inferences, that is, mast cells pro-
mote, eliminate, or have no role in
leishmaniasis. This article discusses
this heterogeneity in mast cell roles
to facilitate potential therapeutic
and vaccine interventions for these
diseases.

MCs are sentinel immune cells present
throughout the host's body. They are
the first to interact with invading vector-
borne pathogens. They have secretory me-
diators, a multitude of receptors, and differ-
ent effector functions enhancing their
antimicrobial activity, and can control innate
and adaptive immune responses during in-
fection. Twelve million people worldwide
are affected by leishmaniasis, ranging from
mild cutaneous (CL), mucocutaneous
(MCL), to the severe visceral manifestation
(VL), caused by the protozoan parasite
Leishmania. While there is no vaccine, the
treatment is expensive and can cause se-
vere side effects and drug resistance. This
article teases out the mixed knowledge of
MC–Leishmania interactions to help re-
searchers develop a vaccine or therapies.

Clinical Studies Exploring the Role
of MCs
Clinical studies to explore the functional
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parasite strain circulating in sandflies
in the area. Proving sexual transmis-
sion may be easier in certain settings.
For example, in the nonendemic
Ethiopian highlands, a high number of
seasonal migrants return from work in the
highly endemic lowlands. If VL emerges in
the highlands, sexual transmission could
be studied.

Travel clinics providing services for
returning travelers and migrants can
play an important role as sentinels, es-
pecially those located in VL nonendemic
countries. A potential study could entail
regular testing for Leishmania parasites
in the semen of male individuals diag-
nosed with VL after returning from a
VL-endemic area. Regular clinical
follow-up of the sexual partner(s) – com-
bined with testing for molecular and se-
rological Leishmania markers to detect
incident Leishmania infections and per-
haps even disease – should be carried
out. If the parasites could be shown to
perfectly match those from the index
case, this would strengthen the case
for sexual transmission.

Concluding Remarks
Currently, conclusive evidence is lacking
to confirm a sexual transmission mode
of VL in humans. Nevertheless, data
from animals, observations from other
pathogens, and a limited number of
case reports suggest that sexual trans-
mission is plausible. In the context of
VL elimination, a good understanding
of all potential modes of transmission is
essential, and prospective studies
should be designed to address the out-
standing questions on this topic. Such
knowledge is also highly needed to
properly counsel VL patients and their
partners.
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