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ARTICLE INFO ABSTRACT

Keywords: Background: Reports of leishmaniasis in immunosuppressed patients after visiting the Mediterranean Basin are
Leishmaniasis becoming increasingly common. Still, awareness of the risk of infection and its clinical manifestations may be
Immunosuppression

insufficient among healthcare professionals in the travellers’ home countries.

Methods: This observational, longitudinal study included 47 patients from Sweden with rheumatic disease and
ongoing immunomodulatory treatment, who visited a rehabilitation centre in southern Spain where leishman-
iasis is endemic. Patients were evaluated for clinical signs of leishmaniasis at baseline and after three years.
Patients with leishmaniasis were followed for 4-5 years. The treatment outcome was assessed by clinical eval-
uation and determination of the cell-mediated immunological response to Leishmania by a whole blood cytokine
release assay.

Results: Seven patients (15%) were diagnosed with leishmaniasis. The median time from exposure to the onset of
symptoms was 3 [1-17] months. The median delay between the onset of symptoms and treatment start was 9
[1-12] months. All patients with leishmaniasis responded well to treatment. Only one patient had a relapse,
which occurred within the first year.

Conclusion: Healthcare professionals need to be aware of the increased risk of leishmaniasis for travellers who are
immunosuppressed. Knowledge of the symptoms is crucial for a timely diagnosis and early treatment.
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1. Introduction [6] and have become increasingly used over the years. Although the risk

of certain viral and bacterial infections associated with bDMARD ther-

Leishmaniasis is caused by protozoa belonging to the genus Leish-
mania. It is transmitted to humans through the bite of phlebotomine
sand-flies. Leishmaniasis can manifest itself as cutaneous (CL), muco-
cutaneous (ML) or visceral (VL) disease. However, a large proportion of
those who become infected develop no clinical symptoms at all, and the
prevalence of asymptomatic leishmaniasis is high in endemic areas
[1-3]. An impaired cellular immune response is a well-known risk factor
for developing symptomatic leishmaniasis, and in recent years, the
occurrence of leishmaniasis among immunosuppressed individuals has
attracted growing attention [4,5].

Modern treatment algorithms for several rheumatic diseases include
the use of biological disease-modifying antirheumatic drugs
(bDMARDs). These are often initiated early in the course of the disease

apy is well known, and different preventive measures have been estab-
lished [7,8], healthcare professionals may not be well aware of the
increased risk of parasitic infections. A previous report suggests that
patients treated with anti-TNFa monoclonal antibodies are at an
increased risk of leishmaniasis [9], and in a systematic review leish-
maniasis was found to be the most common parasitic infection in pa-
tients with rheumatic diseases undergoing immune modulatory
treatment [10]. Despite this, and the increasing number of reports of
leishmaniasis in patients treated with bDMARDs [11-20], this infection
can be overlooked, especially in countries where it is not endemic.
Leishmaniasis occurs endemically in South America, Africa, the
Middle East, Central Asia and the Mediterranean Basin. Indeed, the
prevalence of leishmaniasis in southern Europe has increased over the
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last decades [21], with Spain reporting the highest incidence [22].
Leishmania infantum, the dominant Leishmania species in the Mediter-
ranean region, primarily causes CL or VL [23,24], and a small risk of
acquiring travel-associated leishmaniasis with severe visceral manifes-
tations does exist. Recently published surveillance data showed that
among 190 cases of VL diagnosed in Europe, 88% were acquired in the
Mediterranean Basin, with 23% originating from visits to southern Eu-
ropean countries, mainly Spain [25]. Many patients with rheumatic
disease receiving treatment with bDMARDs are likely to have low dis-
ease activity, facilitating their ability to travel. The emerging risk of
acquiring leishmaniasis during visits to the Mediterranean Basin,
particularly for immunosuppressed travellers, has already been high-
lighted [26,27], and ‘leishmaniasis in the era of anti-TNF therapy’ has
been identified as an important research topic for Europe [28].

In 2018 our group published a short communication regarding an
observation of a cluster of Swedish patients with rheumatic disease, all
receiving ongoing treatment with bDMARDs, who became infected with
leishmaniasis after visiting a rehabilitation centre in a Leishmania-
endemic region in southern Spain [29]. A year later, a report was pub-
lished describing seven Norwegian patients with VL acquired in south-
ern Spain, among whom five were receiving biological treatment [18].
While the frequency of such reports appears to be increasing, studies
describing the long-term outcome of immunosuppressed travellers
exposed to or infected by Leishmania remain lacking.

This paper reports the results of an observational longitudinal study
with a five year follow-up period, of a cohort of Swedish patients, all
with ongoing bDMARD treatment for rheumatic disease, who had visited
a rehabilitation centre in an area of southern Spain where transmission
of Leishmania had been observed [29]. The aim was to assess the risk for
these patients of developing symptomatic leishmaniasis over time, to
describe the clinical manifestations and the treatment outcome among
the patients who developed clinical disease, and to assess the risk of
relapse after treatment.

2. Material and methods
2.1. Inclusion of patients

An observation made in 2016 of three patients receiving anti-TNFu
therapy who became infected with L. infantum during rehabilitation at a
centre in the Alicante region of Spain led us to initiate an outreach
investigation to identify possible cases of yet-undiagnosed leishmani-
asis. This has been briefly described elsewhere [29].

All adult patients from the southwestern region of Sweden with a
rheumatic disease and ongoing treatment with bDMARDs who had
participated in a 4-week rehabilitation program at the centre in Spain
between January 2014 and April 2017, were contacted by mail in May
2017. All received an informative letter along with a questionnaire to
collect information on the presence of symptoms compatible with CL,
ML and VL, and on details of current anti-rheumatic treatment, previous
travel history, and activities undertaken during the stay at the rehabil-
itation centre. All patients who returned the questionnaire, along with
the three who had previously been diagnosed with leishmaniasis, were
included in the study.

2.2. Primary evaluation at baseline

The returned questionnaires were evaluated by a specialist in in-
fectious diseases (H.H.), and all patients who had indicated any symp-
toms that might be associated with leishmaniasis were contacted by
telephone. Patients for whom suspicion of leishmaniasis remained
following the telephone interview underwent further medical exami-
nation at the nearest regional infectious disease clinic, in consultation
with the university hospital responsible for this study. Clinical evalua-
tion was performed according to local routines for the assessment of
leishmaniasis, which include the examination of the patient’s clinical
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history, and evaluation of typical skin or mucosal lesions indicating CL
or ML, or fever, weight loss, hepatosplenomegaly and/or signs of bone
marrow depression indicating VL. In all patients with signs and symp-
toms suggestive of leishmaniasis, a standard diagnostic work-up was
performed including identification of the protozoa by tissue sampling
for direct microscopic examination and for polymerase chain reaction
(PCR) analysis plus sequencing to identify the responsible Leishmania
species.

2.3. Follow-up

Patients with no clinical signs of leishmaniasis in the primary eval-
uation were followed up by telephone three years later. Information was
collected regarding symptoms compatible with previous or current
leishmaniasis, additional travel history, and changes in anti-rheumatic
treatment. Patients with signs suggestive of leishmaniasis underwent
further medical examination.

All who received a diagnosis of leishmaniasis were followed up
systematically to assess the course of disease, the response to treatment
and signs of relapse of infection. Clinical follow-up was performed at
1-2, 3, 6 and 12 months after completing treatment for leishmaniasis,
and thereafter once yearly until the end of the study (i.e. a follow-up
period of up to 5 years). Treatment response was assessed according
to current guidelines [30,31]. For CL and ML, healing was defined as
>50% reduction in lesion size along with a flattening of lesions and
incipient re-epithelialisation. Complete clinical cure was defined as
complete re-epithelialisation. Therapeutic failure was defined as
incomplete healing three months after the end of treatment. For VL,
healing was defined as the absence of fever and the improvement of
laboratory variables. Clinical cure was deemed to have been achieved
when laboratory variables normalized.

To determine the cell-mediated immunological response to infection
in patients diagnosed with leishmaniasis, a blood sample was collected
for analysis by the Leishmania cytokine release assay [32]. Whole blood
samples were stimulated as previously described [33,34]. Briefly, ali-
quots of blood were added to an empty tube (negative control), and to
another tube containing soluble Leishmania antigen (SLA). Both were
incubated at 37" C for 24 h. After centrifugation, the supernatant plasma
was collected and stored at —20° C prior to cytokine/chemokine anal-
ysis. IP-10, MIG, IL-2, IL-10 and IFN-y were quantified in this plasma
using the BD Cytometric Bead Array Human Flex Set (Becton Dickinson
Biosciences, USA) following the manufacturer’s instructions.

2.4. Ethical considerations

This study was approved by the Regional Ethics Committee of
Gothenburg (Reg nr 759-17) and performed in accordance with the
ethical standards of the 1964 declaration of Helsinki and its later
amendments. Patients diagnosed with leishmaniasis gave informed
written consent to be included in the clinical follow-up.

3. Results
3.1. Study cohort and primary evaluation at baseline

A total of 47 patients were included in the study (Fig. 1). In addition
to the three patients (patients 1-3) who had already received a diagnosis
of leishmaniasis, 66 eligible patients were identified by the above-
described outreach. Among these, 44 (67%) returned a completed
questionnaire. Thirteen of these 44 patients (30%) reported symptoms
suggestive of leishmaniasis and were contacted by telephone for further
evaluation. For eight patients the symptoms were not consistent with
leishmaniasis. For five patients leishmaniasis could not be excluded by
telephone and clinical assessment was performed at an infectious dis-
ease clinic. Four of these five patients showed a clinical picture
compatible with CL and underwent a diagnostic skin punch biopsy.
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Fig. 1. Flow-chart showing the process of the outreach investigation and the primary evaluation at baseline.

#Vastra Gotalandsregionen, southwestern region of Sweden
Pnot including the three patients with prior diagnosis of leishmaniasis.

Three patients were found to be positive for L. infantum by PCR and
subsequent sequencing (patients 4-6). One of the patients (patient 7)
developed fever two months after the primary evaluation, and was
subsequently diagnosed with VL. PCR analysis and sequencing from
bone marrow aspirate revealed L. infantum. Thus, in total, seven out of
47 patients in this cohort were diagnosed with leishmaniasis in the
primary evaluation. The median time elapsed between the visit to the
area of transmission (time of possible exposure) and the primary eval-
uation was 20 [1-38] months. Table 1 provides background information
and data regarding the stay at the rehabilitation centre for the whole
study cohort.

3.2. Evaluation at follow-up after three years and overall frequency of
leishmaniasis

The 40 patients with no clinical signs of leishmaniasis in the primary

evaluation were followed up by telephone after three years for a second
assessment of clinical signs of leishmaniasis. The median time elapsed
between the latest possible exposure at the rehabilitation centre until
this final assessment was 56 [37-74] months. Only three patients had
stopped receiving bDMARD therapy. No patient had been diagnosed
with leishmaniasis over the intervening three-year period. One had
developed cutaneous lesions and had received a diagnosis of pemphi-
goid. The remainder reported no symptoms suggestive of leishmaniasis.
The total number of patients with leishmaniasis thus remained at seven
after the three years follow-up period. The attack rate of overt leish-
maniasis was 7/47 (15%), or 7/28 (25%) when only contemplating
those patients who had visited the rehabilitation centre during the late
summer (Table 1), the season when L. infantum transmission is at its
peak.
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Table 1
Background data of the whole study cohort at the time point of the primary
evaluation.
All Patients without Patients with
patients clinical signs of diagnosed
n = 47 leishmaniasis n = leishmaniasis n
40 =7
Female sex, n (%) 38 (81) 31 (78) 7 (100)
Age, median years (range) 61 60.5 (24-73) 61 (47-72)
(24-73)
Rheumatic diagnosis, n (%)
rheumatoid arthritis® 28 (60) 25 (63) 3(43)
ankylosing spondarthritis 7 (15) 7 (18) 0
psoriatic arthritis 11 (23) 7 (18) 4 (57)
other 1° (2 1(3) 0
Type of bDMARD, n (%)
adalimumab 6 (13) 4 (10) 2(29)
infliximab 16 (34) 14 (35) 2(29)
etanercept 9(19) 8 (20) 114
golimumab 10 (21) 9 (23) 1014
other 6° (13) 5(13) 1(14)
Latest stay at rehabilitation centre in Southern Spain
Time since the latest stay, 20 (1-38) 20 (1-38) 32 (8-32)
median no of months
(range)
Season during stay, n (%)
Spring (March-May) 11 (23) 11 (28) 0 (0)
Late summer 28 (60) 21 (53) 7 (100)
(August-September)
Autumn (October) 8(17) 8 (20) 0(0)
Long-term visit (>4 weeks) 5 (11) 44(10) 1°(14)
to any other leishmania
endemic region during
the last 5 years
Prior visits to the same 18 (38) 15 (38) 3(43)

rehabilitation centre, n
(%)

# Two patients with rheumatoid arthritis had another concomitant rheumatic
diagnosis (ankylosing spondarthritis and psoriatic arthritis, respectively).

b SAPHO syndrome.

¢ Leflunomide (n = 1), tocilizumab (n = 1), abatacept (n = 1), tofacitinib (n =
1), ustekinumab (n = 1) and rituximab (n = 1).

4 Dominican republic (n = 1), Thailand (n = 2), Southern Spain, other region
than location of rehabilitation centre (n = 1).

¢ Northern Spain.

3.3. Patients with leishmaniasis

3.3.1. Clinical details prior to treatment

Of the seven patients with leishmaniasis caused by L. infantum, five
had CL, one had ML, and one had VL. One of the patients with CL had 13
skin lesions; the remaining four had between one and three lesions. No
lesion was larger than 15 mm. The patient with ML had an ulcerative
lesion in the nostril, but no further mucosal involvement. The patient
with VL presented with long term fever, weight loss, pancytopenia and
hepatosplenomegaly.

Fig. 2 shows the time axis from exposure until start of treatment for
the seven patients with leishmaniasis. The median time from the latest
possible Leishmania exposure to the onset of clinical symptoms was 3
[1-17] months. In the three patients (patients 1-3) diagnosed prior to
the initiation of the study, the median time between the first contact
with healthcare until treatment was started was 8 [2-10] months. For
the four cases identified in the outreach investigation, the median time
until treatment was started following the first contact with healthcare
was 2 [1-3] months.

3.3.2. Follow-up and clinical outcome

bDMARD treatment was discontinued in all patients with leish-
maniasis at the time of diagnosis. All were treated with liposomal
amphotericin B (AmB) according to current guidelines [30]. One patient
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Fig. 2. Time-line showing months from exposure (i.e. last visit to rehabilitation
centre) until onset of symptoms, contact with healthcare, diagnosis and start of
treatment for leishmaniasis.

Patients 1, 2 and 3 were diagnosed with leishmaniasis based on a routine
clinical assessment prior to the initiation of the questionnaire survey. Patients
4, 5 and 6 reported symptoms in the survey and were subsequently subjects to a
clinical evaluation. Patient 7 developed symptoms after completion of the
survey and was diagnosed based on a routine clinical assessment.

was treated with cryotherapy prior to receiving AmB. The patients were
followed until the end of the study, which led to a follow-up period of 4
years for three patients and between 4.5 and 5 years for four patients.
Table 2 shows the results of the clinical follow-up. In 6/7 patients,
treatment success was confirmed 3 months after the end of treatment.
The patient with ML (patient 2) showed incomplete healing at 3 months,
defined as treatment failure, but responded well to a new course of
treatment with AmB. For all patients, the median time from the end of
treatment until complete healing of the infection was 3 [1-6] months. In
3/7 patients (patients 3, 4 and 5), treatment with bDMARD was
restarted during the follow-up period, all within three months of the end
of treatment for leishmaniasis. Patient 3 developed a relapse infection
one year after the initial treatment; cure was achieved three months
after cryotherapy. The remaining six patients showed no signs of re-
lapses during the time of follow-up.

3.3.3. Whole blood cytokine release assay

Blood samples for the Leishmania cytokine release assay were
collected at a median time of 7 [1-10] months after completed treatment
for leishmaniasis (Table 2). Determination of IP-10 and MIG concen-
trations after stimulation with SLA revealed the production of high
levels of these two chemokines in all patients. The expression of IFN-y
and IL-2 was variable among the patients. No patient showed any
expression of IL-10 induced by SLA stimulus.

4. Discussion

We describe the results of a systematic follow-up study of a cohort of
47 Swedish patients, with rheumatic disease and ongoing treatment
with bDMARDSs, who had visited a rehabilitation centre in southern
Spain where leishmaniasis is endemic. We found a high attack rate of
leishmaniasis in this cohort of immunosuppressed individuals, and for
the majority of the patients, there was a substantial delay between the
onset of symptoms and the confirmation of the diagnosis of leishmani-
asis. This highlights the importance of being aware of the risk of con-
tracting this infection in southern Europe, and the need to provide
adequate pre-travel advice to immunosuppressed individuals from non-
Leishmania-endemic countries travelling to the Mediterranean Basin.



H. Hammarstrom et al.

Table 2
Clinical follow-up of patients with leishmaniasis.
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Pat  Sex/ rheumatic DMARD type of treatment follow-up visits end of study time point of sampling
age disease leishmaniasis” for cytokine release
assay
months after the end of the first treatment
1 F/66 RA infliximab CL AmB 18 mg/kg complete cure at 3 months no relapse at 7
54-60 months
2 F/67 PsA infliximab MCL AmB 18 mg/kg treatment failure at 3 months” no relapse at 8
complete cure at 6 months 54-60 months
3 F/50 PsA adalimumab CL AmB 18 mg/kg complete cure at 3 months relapse at  no relapse at 10
12 months® complete cure at 15 54-60 months
months
4 F/61 RA etanercept CL AmB 18 mg/kg complete cure at 1-2 months no relapse at 9
54-60 months
5 F/47 PsA adalimumab CL Cryotherapy + complete cure at 1-2 months no relapse at 2
AmB 18 mg/kg 48 months
6 F/72 PsA golimumab CL AmB 9 mg/kg complete cure at 3 months no relapse at 1
48 months
7 F/61 RA Rituximab* VL AmB 40 mg/kg complete cure at 3 months no relapse at 7
48 months

RA Rheumatoid arthritis; PsA Psoriatic arthritis; CL cutaneous leishmaniasis; MCL mucocutaneous leishmaniasis; VL visceral leishmaniasis; AmB liposomal ampho-

tericin B.

2 PCR analysis of biopsy specimen (pats 1-6) and bone marrow aspirate (pat 7) revealed L infantum.

b The patient received a new course of treatment with AmB, total dose 15 mg/kg.

¢ The patient received cryotherapy.
4 Previous treatment with abatacept and before that different anti-TNF drugs.

A leishmaniasis attack rate of 15% was recorded for the present
cohort of immunosuppressed patients as a whole. The patients who
developed leishmaniasis had all stayed at the rehabilitation centre
during the season of late summer (August-September), which is the peak
season of activity of phlebotomine vectors of L. infantum in the Medi-
terranean region and consequently the period of highest risk of trans-
mission [35,36]. When only considering the 28 patients who had visited
the area during this period of high risk of transmission, the attack rate
was as high as 25%. It should be noted, however, that 25 of the 69 pa-
tients included in the initial outreach investigation did not respond to
the questionnaire and were not included in the study. It is unlikely that
any of these patients developed leishmaniasis since all received the
letter with information regarding symptoms that should warrant contact
with an infectious disease clinic. Moreover, in our region, patients with
suspected leishmaniasis are attended to in consultation with the uni-
versity hospital responsible for this study. Any additional cases among
the patients not included in the study would therefore very likely have
come to our attention. Consequently, if all 69 eligible subjects were
included in the study, the attack rate as a whole would presumably have
been somewhat lower, yet not less than 10%.

Previous studies on outbreaks of CL among immunocompetent mil-
itary personnel from non-Leishmania-endemic areas deployed to Leish-
mania-endemic regions in Latin America and Afghanistan, report attack
rates of 13-25% [37-41]. Although immunocompromised individuals
are expected to be at greater risk of developing clinical leishmaniasis
after infection [4,42], the attack rate in our study was not higher than
that reported in these studies on immunocompetent individuals. This
may be explained by differences in the activities undertaken between

the studied cohorts, resulting in different degrees of exposure to phle-
botomine sand-flies. In a previous study of an urban community
outbreak of L. infantum infections near Madrid in Spain, seven cases of
VL were detected among 68 solid organ transplant recipients living at a
median distance of 1.2 km from the focus of the outbreak [43], giving an
attack rate of 10% for this group of immunocompromised individuals.
However, contrary to our study, this study only included cases of VL, and
not CL or ML. The results are, therefore, not readily comparable. To the
best of our knowledge, no previous report describes the leishmaniasis
attack rate for a cohort of immunocompromised individuals as homog-
enous as that described here. The present individuals were all Leishma-
nia-naive individuals, all were treated with bDMARDs, and all had an
identical duration of stay, under comparable living conditions, in a
restricted area with ongoing leishmania transmission. Although the
sample size was small, the homogeneity of the studied cohort is a
strength that increases the validity of the results.

The median time elapsed between exposure and the onset of symp-
toms of leishmaniasis was three months and in one case as long as 17
months. Before the patients and clinicians were notified of the ongoing
Leishmania transmission, there was a substantial delay until a final
diagnosis was reached and treatment was started. Other studies
describing cases of CL imported into non-Leishmania-endemic regions
also report long diagnostic delays of 5-84 months [44-46]. Clearly,
there is a pressing need for a higher level of awareness among healthcare
professionals regarding the risk of travel-related leishmaniasis.

Six patients in our study had CL, out of which one also had muco-
cutaneous involvement. One of the patients with CL had more than ten
lesions, but the rest had few lesions and relatively mild manifestations.
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In a recent report on patients with CL in Europe, 36 patients with
L. infantum infection acquired in the Mediterranean region were
described. The patients presented with one to two lesions with a median
size of 20 mm. Twenty-two percent of these patients had mucosal
involvement [47]. Despite being immunocompromised due to bDMARD
therapy, the patients in our study had clinical manifestations similar to
those described in the latter report, in which 95% of the patients were
fully immunocompetent. Initial treatment for leishmaniasis was suc-
cessful in six of the seven present patients with complete cure recorded
within 1-3 months after the end of treatment. One patient experienced
initial treatment failure, but responded well to a repeated course of
treatment. The results of the Leishmania cytokine release assay per-
formed after completing treatment for leishmaniasis showed that all
patients had high levels of IP-10 and MIG after whole blood stimulation
with SLA. In a study that assessed the value of this assay in patients that
had been treated for VL, high levels of IP-10 and MIG were found to be
the most reliable markers of cure [32]. These results support the inter-
pretation of favourable treatment outcomes for the immunosuppressed
patients with leishmaniasis in our study. One patient had a relapse of
leishmaniasis despite showing high levels of IP-10 and MIG after the first
treatment. However, for this patient, bDMARD treatment had been
reintroduced prior to the relapse, which might have inhibited the
Leishmania-specific immune response. Despite ongoing treatment with
bDMARD:s at the time of Leishmania infection, the patients showed a
typical clinical picture and a high rate of treatment success was ach-
ieved. Although our work is limited by the small number of patients with
leishmaniasis, the results agree with those of a systematic review in
which a majority of 189 patients with drug-induced immunosuppression
and leishmaniasis exhibited a typical clinical presentation and respon-
ded well to treatment [48].

As far as we know, this is the first study of a cohort of immuno-
compromised patients with leishmaniasis that includes a systematic
follow-up for as long as five years. Although four patients were restarted
on bDMARDs after finishing treatment for leishmaniasis, only 1/7
experienced a relapse infection within the follow-up period, which
occurred one year after the end of the initial treatment. In a case series
on patients with rheumatic disease treated with anti-TNFa who devel-
oped CL, 2/13 patients (15%) for whom follow-up data was available
experienced a relapse infection. The median follow-up time in that study
was 12 months [46]. In another retrospective study, including infor-
mation from a case series as well as from a review of published cases of
leishmaniasis among patients receiving anti-TNFa treatment, 4/28 pa-
tients with CL (14%) relapsed within one year despite etiological
treatment [19]. Although our study included a follow-up period of 4-5
years, the relapse rate recorded was no higher than that of the other
studies that included follow-up periods of only one year. Moreover, the
only case of relapse in our study did indeed occur within the first year.
Relapses of leishmaniasis occurring more than one year after treatment
thus seem to be rare.

The cohort of patients in our study had acquired leishmaniasis in an
area of frequent international tourism in southern Spain. The prevalence
of leishmaniasis around the Mediterranean Basin has increased [21],
and the risk of travel-related infections is emerging. In recently pub-
lished data from the LeishMan group of leishmaniasis surveillance in
Europe, 799/1044 cases of leishmaniasis diagnosed in Europe (77%)
were travel-related, of which at least 39% were acquired during tourist
travelling, mainly to Spain [25]. The last decades extensive use of bio-
logical treatment for patients with rheumatic diseases has greatly
contributed to low disease activity or even remission in many patients,
facilitating their ability to travel. In a survey of 273 Danish patients with
rheumatic disease treated with bDMARDs, 74% reported a history of
frequent travel, and for 81% of these the frequency of travel had
remained unchanged or even increased after the initiation of biological
treatment [49]. Thus, the risk of travel-associated leishmaniasis in this
patient group, also when travelling within Europe, needs to be strongly
considered [50]. Pre-travel counselling should include information on

Travel Medicine and Infectious Disease 53 (2023) 102570

symptoms of leishmaniasis that should warrant contact with healthcare
providers in order to allow for a timely diagnosis being made and early
treatment being started.

A limitation of our study is the small number of patients with
leishmaniasis, something that has constrained any in-depth statistical
analyses. However, the number of cases could not be influenced as the
study comprised a cohort of immunocompromised patients exposed to
Leishmania, during a specific time period, in a given place. Another
limitation is that only 67% of eligible patients responded to the ques-
tionnaire and were included in the study. Despite these limitations, the
descriptive findings of this study are remarkable in the perspective of a
non-endemic country and may also serve to provide guidance for future
prospective studies with larger cohorts of patients.

5. Conclusions

A leishmaniasis attack rate of 15% was recorded for this cohort of
immunocompromised patients with rheumatic disease who had visited a
rehabilitation centre in southern Spain. This finding highlights the risk
of contracting leishmaniasis faced by immunosuppressed travellers
visiting areas with high rates of Leishmania transmission. Although
clinical cure was achieved in all patients, the implications of the in-
fections were significant. One patient had severe VL, a condition asso-
ciated with a high rate of mortality, one had cumbersome mucosal
manifestations, and all had to be admitted to hospital for intravenous
treatment. The clinical outcome for patients with leishmaniasis is
dependent upon timely diagnosis and prompt treatment. Awareness and
proper knowledge of leishmaniasis among healthcare professionals in
non-endemic countries is thus of greatest concern. Given the increasing
incidence of leishmaniasis in the Mediterranean Basin, along with a
growing population of immunocompromised patients with frequent
travelling, an increasing prevalence of travel-related leishmaniasis is to
be expected.
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