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Stray Dogs and 
Leishmaniasis in 

Urban Areas, 
Portugal

To the Editor: In southern Eu-
rope, zoonotic visceral leishmaniasis 
caused by Leishmania infantum used 
to be considered a rural disease, but 
it is becoming more prevalent in ur-
ban areas. Outbreaks in urban/periur-
ban settings are associated with the 
urbanization of natural zoonotic foci 
(1). The presence of a high number of 
stray dogs in urban/periurban settle-
ments may contribute to the spread 
and increase of new infections. 

A canine survey was performed 
twice a month from December 1, 
2002, through December 31, 2003. A 
total of 374 dogs from urban areas of 
Lisbon were screened for leishmani-
asis. Owners voluntarily brought 277 
domestic dogs; 97 stray dogs were 
from public shelters. Indirect fl uores-
cent assay was used for detection of 
anti-Leishmania antibodies using a 
cut-off of 1/64, and popliteal lymph 
node aspirates for Novy, Nicolle, and 
MacNeal cultures were tested (2). 

A high overall prevalence (19.2%) 
of canine leishmaniasis was found, 
despite use of conventional tests only. 
The infection rate would probably have 
been higher had more sensitive tech-
niques, such as molecular tools, been 
used. During the 1980s, Abranches et 
al. (2) performed a similar seroepide-
miologic survey and found a preva-
lence rate of 5.5%. 

Our results show an increase of ca-
nine leishmaniasis cases in Lisbon. In 

our study, the prevelance of infection 
in domestic dogs was 18.4% (51/277), 
and the prevelance in stray dogs was 
21.6% (21/97), with no statistical dif-
ference (p = 0.48, signifi cance level 
95%). These results support the im-
portance of the role of stray dogs in 
parasite transmission in Lisbon but 
differ from the 7.8% seroprevalence 
found in Madrid, where 1,803 stray 
dogs were studied over a 10-year pe-
riod (3). However, the sample size and 
duration of both studies are different. 
In other urban areas of large European 
cities and Brazil, the existence of a 
high canine seroprevalence has shown 
an urbanization of the parasitosis (4,5). 
This is associated with an increase in 
1-family homes with gardens in the 
peripheries of cities. Dogs are com-
monly kept in these gardens, which 
can provide good habitats for sandfl ies. 
On the other hand, the development 
of suburban areas can also lead to an 
increase of solid waste and defi cient 
sanitary conditions, thus attracting 
infected stray dogs. The difference in 
percentage of domestic dogs (39.21%) 
and stray dogs (28.57%) that appeared 
healthy, although infected, was not 
statistically signifi cant (p = 0.39). The 
percentage of apparently healthy dogs 
was lower than expected, as different 
studies have shown that more than half 
of the seropositive dogs are asymp-
tomatic (3,6). Moreover, stray dogs 
are more likely to experience defi cient 
health and nutritional conditions, and 
we thus expected larger differences 
between the 2 groups of animals. Of 
note, asymptomatic infected dogs can 
be a source of infection to the vectors, 
although symptomatic dogs are more 
effective reservoirs (6).

Along with the canine survey, 
from June through September a to-
tal of 488 sandfl ies were collected 
from 99 biotopes selected from the 
studied areas where canine or human 
cases have been diagnosed. The vec-
tors were morphologically identifi ed 
by standard entomologic keys (7) as 
follows: 392 (80.33%) Phlebotomus  

perniciosus, 93 (19.06%) Ph. ariasi, 
and 3 (0.61%) Ph. sergenti. Phleboto-
mine density ranged from 0.08 to 7.70 
specimens/CDC trap/night. Ph. ariasi 
was found infected, refl ecting an over-
all infection rate of 1.22 % (1/82).

In Portugal, Ph. ariasi and Ph. 
perniciosus are the proven vectors of 
L. infantum (8). Although phleboto-
mine infection was proven in Lisbon, 
it was low when compared with the 
canine infection rate, highlighting 
the need for a more extensive vecto-
rial study in these areas. From 2002 
through 2006, 20 new cases of kala-
azar in immunocompromised patients 
(16 children and 4 adults) were diag-
nosed in our laboratory. In spite of 
the number of new cases being higher 
in immunocompromised persons, 
namely, HIV-infected patients, gener-
ally only the cases of immunocompe-
tent persons refl ect natural zoonotic 
transmission. Immunocompromised 
patients can also experience the reac-
tivation of an old latent infection or be 
infected by zoonotic transmission or 
by anthroponotic transmission with-
out a vector. Despite some studies that 
have shown a direct relationship be-
tween the prevalence of leishmaniasis 
in canine and human populations, ca-
nine leishmaniasis is much more prev-
alent and more widely distributed than 
visceral leishmaniasis, and it does not 
strongly correlate with the prevalence 
in humans (6). Moreover, Ph. ariasi 
and Ph. perniciosus are known to be 
preferentially zoophilic.

In domestic dogs, if the owner 
takes preventive measures, the infec-
tion risk may be reduced. Stray dogs, 
however, are an easier target for infec-
tion and sandfl y biting due to precari-
ous physical conditions and outdoor 
living habits that make canine leish-
maniasis control much more diffi cult.

In conclusion, sanitary conditions 
and animal health must be improved to 
prevent the transmission risk of leish-
maniasis by this group of animals. The 
absence of surveillance or preventative 
measures and equilibrium rupture in 
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the ecologic system could contribute 
to the emergence of human leishmani-
asis in urban areas. 
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TaqMan Assay for 
Swedish Chlamydia 
trachomatis Variant

To the Editor: Chlamydia tra-
chomatis (CT) is the most prevalent 
bacterial sexually transmitted infection 
worldwide. Recently, a new variant of 
CT (swCT) has been reported in Hal-
land County, Sweden. A total of 12 
swCT specimens were sequenced and 
found to have the same deletion, a 377-
bp deletion in the cryptic plasmid (1). 
Because the deletion was found in the 
target area of 2 commercial CT nucleic 
acid amplifi cation tests (Roche, Basel, 
Switzerland, and Abbott Laboratories, 
Abbott Park, IL, USA), screening tests 
have produced false-negative results 
for patients infected with this new 
Swedish variant (1). In specifi c re-
gions of Sweden, the proportion of all 
detected CT cases attributable to swCT 
ranges from 13% to 39%; a consider-
able number of chlamydia infections 
have escaped detection by commonly 
used test systems (1).

Although the fi rst 2 studies to 
monitor potential spread of the swCT 
variant outside Sweden (Ireland and 
the Netherlands) did not detect swCT, 
a third study (Norway) did identify 
this variant (2–4). Subsequently, the 
European Surveillance of Sexually 
Transmitted Infections network and 
the European Center for Disease Pre-
vention and Control launched an ini-
tiative, consisting of a short question-
naire, to learn more about this swCT 
variant problem outside Sweden (5).

However, quick monitoring of the 
spread of the swCT variant has been 

hampered by lack of a direct test to 
detect this swCT variant and by lack 
of a readily available positive control. 
We therefore constructed a positive 
control by using a clinical specimen of 
the swCT variant in which the deletion 
was present (forward swCT 5′-TCC 
GGA TAG TGA ATT ATA GAG ACT 
ATT TAA TC-3′ reverse swCT 5′GGT 
GTT TGT ACT AGA GGA CTT ACC 
TCT TC-3′) (2). The specimen was 
obtained in Sweden (by B.H.) and 
confi rmed as swCT by the method de-
scribed by Ripa and Nilsson (6). The 
obtained 98-bp amplicon was sub-
sequently cloned in a pGEM-T Easy 
Vector (Promega Benelux b.v., Leiden, 
the Netherlands) and transformed in 
Escherichia coli DH5α. After extrac-
tion the plasmid was verifi ed for the 
correct insert by sequencing and quan-
tifi ed as described (7). This positive 
control is available for researchers and 
clinicians free of charge.

Subsequently, we developed a 
real-time PCR (TaqMan assay) that 
specifi cally detects the swCt variant 
by using a probe that spans the 377-
bp left and right gap border sequences: 
probe- swCT 5′-FAM GGA TCC GTT 
TGT TCT GG MGB -3′. One copy of 
cloned positive swCT control could 
be detected in our swCT assay. We se-
lected 10 copies per PCR as positive 
swCT control for each run. A total of 
239 recent samples known to be CT 
positive and identifi ed with techniques 
detecting the swCT variant were ret-
rospectively analyzed with our new 
swCT real-time PCR for 3 cohorts: 1) 
30 real-time PCR CT-positive clinical 
samples (CT prevalence in the popu-
lation, 1.8%) from the Department of 
Medical Microbiology and Infection 
Prevention, VU University Medical 
Center, Amsterdam, the Netherlands; 
2) 57 Becton Dickinson (Franklin 
Lakes, NJ, USA) CT-positive samples 
(CT prevalence in the sexually trans-
mitted disease population, 7.3%) from 
the Department of Infectious Diseases, 
South Limburg Public Health Service, 
Heerlen, the Netherlands; and 3) 152 


