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Introduction and aim of the study: Canine leishmaniasis (CanL) due to Leish-
mania infantum infection is a life-threatening zoonotic disease. The avail-
ability of reliable and rapid in-clinic serological tests could enable an im-
mediate diagnosis in clinically suspected cases. Aim of this study is to com-
pare the rapid immunochromatographic Theratest Leishmania® kit (Tt) with
a quantitative reference method, Immunofluorescence Antibody Test (IFAT),
for the detection of L. infantum antibodies in naturally infected dogs. 
Material and Methods: Serum samples were obtained from 40 dogs, in-
cluding 10 healthy control dogs and 30 dogs with confirmed CanL; the sam-
ples were evaluated with both tests. IgG-IFAT titres ≥ 1: 80 were considered
positive. The sensitivity, specificity, and positive and negative predictive val-
ues were calculated; the concordance between the 2 tests was assessed
with the Kappa (K) statistic test with a 95% CI. 
Results: IFAT detected anti-Leishmania infantum IgG antibodies in 30/40
samples, with titres ranging between 1:80 and 1:5120. Using the qualita-
tive Theratest Leishmania® kit, 31/40 samples tested positive. Compared
to IFAT, the sensitivity and specificity of Tt were of 100% and 95%, re-
spectively. The Kappa coefficient of 0.935 demonstrated a very good con-
cordance between the two tests. 
Discussion: The immunochromatographic test reliably identified canine sera
with anti-Leishmania infantum IgG antibody titres ≥ 1:80. Tt requires neither
special preparation of the serum nor specialized equipment; it can be used
as a field test as it is easy to use and provides rapid results. 

Key words: field test, canine leishmaniasis, IgG, IFAT, immunochromatog-
raphy.

Dipartimento di Medicina Veterinaria (DIMEVET), 
Università degli Studi di Milano, Via Celoria 10, 20133 Milano
1 Centro di Referenza Nazionale per le Leishmaniosi
(C.Re.Na.L.), Istituto Zooprofilattico Sperimentale della Sicilia,
90129 Palermo

*Corresponding Author (daniela.proverbio@unimi.it) Riceived: 12/07/2017 - Accepted: 08/11/2017

Daniela Proverbio*,
MedVet, PhD

Roberta Perego,
MedVet, PhD

Luciana Baggiani,
MedVet

Fabrizio Vitale1,
MedVet

Eva Spada,
MedVet, PhD

Comparison of a rapid
immunochromatographic test
kit with Immunofluorescence
Antibody Test (IFAT) 
for assaying Leishmania
infantum antibodies 
in dogs

Proverbio imp_ok  27/06/18  14:15  Pagina 1



Vol 31, Issue 6, December 2017

2

INTRODUCTION
Canine leishmaniasis (CanL), caused by the protozoan
Leishmania infantum, is a potentially fatal zoonotic disease.
In infected dogs, the development of  the disease is in-
fluenced by several factors, including the type of  immune
response present, the breed, age, concomitant disorders
and the level of  exposure to the parasite. The clinical
symptoms, which are extremely polymorphic, may be
generalized (fever, weight loss, lymphomegaly,
splenomegaly) or involve a single organ or apparatus (skin,
kidney, ocular forms)1. The course of  the disorder can
be self-limiting, severe or fatal2. Canine leishmaniasis is
endemic in many tropical and subtropical areas of  the
world. In the Mediterranean basin the average prevalence
is of  22%3,4,5,6 and it has also been reported in some ar-
eas of  northern Europe7,8,9. In Italy, the disease is pres-
ent almost throughout the entire country, with a
greater prevalence in the coastal regions of  central
and southern Italy5,10-13. The transmission of  L. infantum

mainly occurs through a vector, the female phle-
botomine sandfly, which transmits the parasite when con-
suming its blood meal; the dog is considered the main
reservoir of  the parasite1,13. In endemic areas the preva-
lence of  infected dogs is much higher than the number
of  sick subjects10 and the diagnostic suspicion of  CanL
is made difficult by the clinical presentation, which varies
according to the immune status of  the affected subject1.
Although the clinical diagnosis of  CanL can be confirmed
by direct methods such as cytological examination and
polymerase chain reaction (PCR) on biological tissues,
the detection of  antibodies is of  considerable diagnos-
tic value not only to confirm the disease in suspected clin-
ical cases but also for the detection of  asymptomatic in-
fected dogs, which act as reservoirs for the parasite14.

Quantitative serological tests are an important compo-
nent in the diagnostic algorithm of  canine leishmania-
sis. The most widely used tests are Indirect Immuno-
fluorescence Test (IFAT) and Enzyme Immunoassays
(ELISA), which are used for both epidemiological

studies and clinical diagnostics15. Elevated antibody titres
are usually associated with a high parasitic load and ev-
ident clinical signs and confirm the diagnosis of  the dis-
ease15-18. A limitation of  these tests lies in the need for
specialized laboratories, experienced staff  and dedicat-
ed equipment. 
Given the importance of  this disease for the health of
dogs and humans, the possibility of  being able to eas-
ily and rapidly confirm the suspicion of  CanL facilitates
the rapid management of  clinical cases and also reduces
the risk of  complications due to delayed therapeutic in-
tervention19. To this purpose, in recent years rapid in-
clinic tests have been developed in order to facilitate the
diagnostic work-up of  suspected clinical cases and to fa-
cilitate epidemiological surveillance20-22. Aim of  this study
is to evaluate the accuracy of  a new immunochro-
matographic rapid test, using IFAT as the reference
methodology. 

MATERIALS AND METHODS
For the evaluation of  the immunochromatographic rap-
id test (Theratest Leishmaniaâ, Bioforlife, Milan, Italy)
samples containing different IFAT antibody titres
against L. infantum were first selected in order to have
samples reflecting the CanL cases commonly observed
in clinical practice. The blood samples were taken from
40 dogs, age range 2-14, that were presented to the Vet
Clinic of  the Department of  Veterinary Medicine of  the
University of  Milan. Thirty of  the 40 dogs originated
from, or had travelled to, endemic areas for canine leish-
maniasis and blood samples were taken as an integral part
of  their diagnostic work-up or during follow-up visits;
when the samples were taken, 25/30 dogs showed symp-
toms compatible with CanL, reflecting the different stages
of  the disease1, while 5/30 were asymptomatic. In the
30 dogs, the presence of  L. infantum infection was con-
firmed with real-time PCR or cytology on samples of
lymph nodes, spleen or marrow and IFAT positivity (titre
³ 1:80) for the detection of  anti-Leishmania infantum an-
tibodies. The control group consisted of  10 clinically
healthy dog blood donors resident in a CanL-free area
and which had never visited endemic areas. In these sub-
jects the blood samples were collected during the peri-
odic screening of  donor dogs and were all negative at
both PCR and IFAT for the detection of  antigens and
antibodies against L. infantum. In order to evaluate pos-

In Italy, canine leishmaniasis is present almost
throughout the entire country, with a greater
prevalence in the coastal regions of central and
southern Italy.

Rapid, in-clinic tests allow an easy and rapid con-
firmation of the diagnostic suspicion of CanL, al-
lowing the rapid management of clinical cases
and facilitating epidemiological surveillance of the
territory.

Samples containing different IFAT anti-
body titres against L. infantum were se-
lected in order to have samples reflecting
the CanL cases commonly observed in
clinical practice.
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sible cross-reactions with antibodies to Ehrlichia canis an
additional test was performed with the Theratest Leish-
mania® kit on the serum taken from an additional group
of  10 dogs that were negative to PCR and to IFAT for
the detection of  antigens and antibodies against L. in-
fantum but IFAT-positive for the detection of  anti-Ehrlichia
canis antibodies (titre ³ 1:80). In all the dogs the blood
samples were taken from the cephalic vein of  the fore-
arm, after at least 8 hours of  fasting; the blood was col-
lected in tubes without anticoagulant and in tubes con-
taining EDTA (Vacuette®, Preanalitica S.r.l., Caravag-
gio, Italy). The Tt was performed on samples of  serum
and of  blood in EDTA within 24 hours of  collection,
while the serum aliquots for IFAT were frozen at -20°C
until execution of  the test. 

Detection of  antibodies against
Leishmania infantum using IFAT

IFAT was performed as previously described14, using a
commercial kit (Leishmania-Spot IF®, BioMerieux
Marcy L’Etoile, France) consisting of  slides with fixed
L. infantum promastigotes. The serum was diluted with
a pH 7.2 buffered saline (PBS), deposited in serial di-
lutions in the wells present on the slide and incubated
in a moist chamber for 30 minutes. The slides were then
washed with PBS and incubated with murine anti-dog
IgG antibodies conjugated with fluorescine (Sigma
Aldrich, Munich, Germany) at 37°C for 30 minutes in
a moist chamber. The slides were again washed with PBS,
dried and examined under a fluorescence microscope
(Zeiss Axiosop®, Germany) at 280 nm. As a negative and
positive control, dog sera from a previously tested cer-
tainly healthy subject and from a subject diagnosed with
CanL were included in each slide. The test was consid-
ered positive in the presence of  membrane and/or cy-
toplasmic fluorescence at an antibody titre ≥ 1:80. IFAT
for the detection of  anti-Ehrlichia canis antibodies was
performed using a commercial kit (Biopronix®, Agro-
labo, Scamagno, Turin, Italy), as described above15. 

Detection of  antibodies against
Leishmania infantum using 
the Theratest Leishmania® kit
Theratest Leishmania® is a qualitative immunochro-
matographic diagnostic test for the detection of  anti-

bodies against Leishmania infantum in dog serum, plasma
and whole blood. The test was performed following the
manufacturer’s instructions. Ten µl of  the sample
(serum or blood in EDTA) was pipetted into the sam-
ple pad hole and 2 drops of  buffer provided in the pack-
age were immediately added. 
The sample and the buffer migrated to the membrane
area called the “results window”, containing the adhering
L. infantum antigen. After 20 minutes of  incubation at
room temperature, a red line, marked by the letter C
(control), appeared in all the samples tested; this line
must always be present for the test to be considered
valid. In the positive samples, an additional red line ap-
peared in the “results window”, marked by the letter
T (test). The presence of  the two lines (C and T) con-
firms test positivity, regardless of  which of  the two lines
appears first and the intensity of  their colour. After 30
minutes from its execution the test can no longer be

interpreted. 
To establish the reproducibility of  Tt, three
IFAT-positive samples (titres 1:320; 1:2560;
1:5120) and one IFAT-negative sample were
repeated 5 times, on the same day. In order to
assess the impact of  preservation on the in-
terpretation of  the sample, the same 3 posi-
tive samples were evaluated on fresh serum,
frozen at -20°C for 7 days. The impact of

haemolysis on Tt results was evaluated again on the same
3 serum samples, to which 1 g/L of  haemoglobin was
added. The different interpretation of  the whole blood
test was evaluated by performing duplicate tests on serum
and blood in EDTA on 5 samples. 

Statistical Analysis
Normality of  the distribution of  IFAT data was eval-
uated with the D’Agostino-Pearson test. For a gener-
al evaluation of  the performance of  the im-
munochromatographic method an assessment was made
of  the sensitivity, specificity, positive predictive value
(PPV) and negative predictive value (NPV), using the
2x2 table based on the concordance between Tt and
IFAT results. In order to evaluate the concordance not
expected by chance between IFAT and Tt results - for
the detection of  antibodies against L. infantum in ca-
nine serum -, the unweighted statistical K (k) was used,
with a 95% CI referred to a 22% prevalence value,
which is the average prevalence in the Mediterranean
basin1,9,18. 
Based on the value of  k, the concordance between the
two tests was evaluated using the following guideline: 0:
concordance not greater than expected by chance;
0.20 <: poor concordance; 0.21-0.40: weak concordance;
0.41-0.60: moderate concordance; 0.61-0.80: good con-
cordance; 0.81-1.00: excellent concordance. The statis-

For the test to be considered valid, a red line,
marked by the letter C (control), must always appear
after 20 minutes of incubation at room temperature.
The presence of the two lines (C and T) confirms test
positivity, regardless of which of the two lines ap-
pears first and the intensity of their colour. 
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tical analysis was performed using the MedCalc program
for Windows v. 9.2.1 (Mariakerke, Belgium). In all the
analyses, a value of  P< 0.05 was con-
sidered statistically significant. 

RESULTS
With IFAT, 30/40 samples tested pos-
itive for the detection of  antibodies
against L. infantum, with an antibody titre
ranging between 1:80 and 1:5120 (5-
1:80; 6-1:160; 3-1:320; 6-1:640; 3-
1:1280; 3-1:2560; 4-1:5120); with the im-
muno-chromatographic rapid test,
31/40 samples tested positive. Only one
sample, taken from an asymptomatic
subject, showed a discordant result, re-
sulting negative to IFAT and positive to
Tt. All Tt results were readable and in-
terpretable; however, in 3 IFAT-positive
samples with titres of  1:80 and 1:160,
the red line of  positivity in the “results
window” appeared very faint and not
as evident as the lines of  the other sam-
ples, even with identical IFAT-positive
titres (Figure 1). Using IFAT as refer-
ence, the immunochromatographic test
presented a sensitivity of  100% (95%
CI - 88.43%-100.00%) and a specifici-
ty of  95% (95% CI - 75.13%-99.87%),
with a positive predictive value (PPV)
of  84.94% (95% CI - 54.86-98.20)
and a negative predictive value (NPV)
of  100% (95% CI - 90.50-100.00).
The value of  the statistical kappa (k),
calculated to assess the concordance be-
yond chance of  the two methods in
their capacity to detect antibodies
against leishmania in the samples
analysed, was of  0.935, indicating an ex-
cellent concordance between the two

tests.  None of  the samples which tested positive
for antibodies against E. canis and negative to
IFAT for antibodies against L. infantum resulted
positive with the immunochromatographic test.
Tt showed a good reproducibility; the samples that
were repeated 5 times always presented the
same result (Figure 2), even if  the sample with

IFAT titre 1:2560 presented a marked variability in the
intensity of  the positive line (Figure 3). The results of

Using IFAT as reference, the immunochromatographic
test showed a sensitivity of 100% (95% CI - 88.43%-
100.00%), a specificity of 95% (95% CI - 75.13%-
99.87%) and a K value of 0.935, indicating an excellent
concordance between the two tests.

Figure 2 - Reproducibility test of the immunochromatographic Theratest Leishmania®

kit for the detection of antibodies against Leishmania infantum: the same sample, test-
ed 5 times on the same day, always showed the same positive result.

Figure 1 - Assessment of positivity for the detection of an-
tibodies against Leishmania infantum using the im-
munochromatographic Theratest Leishmania® kit: IFAT-pos-
itive sample with titre 1:80 that tested positive to the im-
munochromatographic test with a very faint colour of the pos-
itive test line.
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the immunochromatographic test remained unchanged
also in the serum samples frozen at -20°C for 7 days.
The haemolysis induced in 3 of  the samples did not al-
ter the result obtained. The interpretation of  the
results was also possible in whole blood sam-
ples, although the red line of  the test appeared
less distinct compared to the one in the serum
samples (Figure 4). 

DISCUSSION
The monitoring and epidemiological surveillance
of  canine leishmaniasis is of  particular impor-
tance in both veterinary and human medicine, as
the disease is a zoonosis with important public

health implications and the dog is the main reser-
voir. The diagnostic approach to the disease in-
volves the detection of  anti-leishmania antibodies
in the serum, associated with the identification
of  the parasite or of  its genome in tissues. Serol-
ogy is used to diagnose sick subjects, to screen
blood-donor dogs, to identify clinically-healthy
infected subjects living or coming from endemic
areas or to carry out large-scale epidemiological
studies23,24,25. Although no “gold standard” test
with 100% sensitivity and 100% specificity is
available for the diagnosis of  CanL18, quantita-
tive tests such as IFAT and ELISA19 are the most
reliable tests for the detection of  specific anti-
leishmania antibodies (IgG). IFAT is considered
the reference test for laboratory diagnostics19

while ELISA is of  variable sensitivity and speci-
ficity, depending on the different antigen used23.
Apart from confirming the infection, quantita-
tive methods allow to calculate the antibody titre
(endpoint titration), the trend of  which can be
monitored during the course of  the disease; the
titre represents one of  the parameters indicative
of  improvement or aggravation of  the clinical
picture1,17,21. Moreover, antibody titration allows
the differentiation between diseased subjects, clin-
ically symptomatic and with a high antibody titre,
and infected ones, which generally present a low
antibody titre16. Despite these undoubted ad-
vantages, these tests are not always easily per-

Figure 3 - Reproducibility test of the immunochromatographic Theratest Leishmania®

kit for the detection of antibodies against Leishmania infantum: the reproducibility test
on an IFAT-positive sample with titre 1:2560 showed a marked variability in the intensity
of the positive test line.

formed in clinical practice as they require specialized lab-
oratories and experienced staff  for their execution and
interpretation as well as long lead times. In clinical prac-

Figure 4 - Assessment of positivity for the detection of antibodies against Leishma-
nia infantum using the immunochromatographic Theratest Leishmania® kit: test per-
formed on the same IFAT-positive subject, on whole blood and serum. The reading
of the result is possible with both samples.

Theratest Leishmania® for the de-
tection of anti-leishmania antibod-
ies can be performed on serum or
whole blood; it is easy to read, it
does not require any special equip-
ment or sample preparation and it
can be stored at room temperature.
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tice, the availability of  a rapid, easy-to-use test, which does
not require any particular laboratory skills and can be per-
formed in the clinic can facilitate and speed-up the di-
agnostic approach to the disease, as evidenced by the nu-
merous rapid tests that have been marketed in recent

years20, 21, 22, 26. Theratest Leishmania® for the detection
of  anti-leishmania antibodies can be performed on serum
or whole blood; it is easy to read, it does not require any
special equipment or sample preparation and it can be
stored at room temperature. In less than 30 minutes the
diagnostic suspicion can be confirmed, making the test
ideal for in-clinic and field use. No cross-reaction with
sera positive for E. canis has been observed, a co-infection
which is not rare in the course of  canine leishmaniasis.
The statistical k value shows a very high concordance
between the results obtained with the immunochro-
matographic test and IFAT. In samples with an IFAT an-
tibody titre ≥ 1:80, the immunochromatographic test can
detect anti-Leishmania infantum antibodies in dog sera with
a specificity of  95% and a sensitivity of  100%, having
never given false negative results. It should however be
underlined that the occasional and random appearance
of  a very faint positive test line, with no correlation with
the IFAT antibody titre, might lead to an incorrect in-
terpretation, with a consequent false-negative result. For
this reason, the authors emphasize the importance of
a careful evaluation of  the “results window”, thus al-
lowing to consider positive also samples with an extremely

faint positive test line. In the presence of  CanL the sen-
sitivity of  a test is critical to control the seroprevalence
of  the infection, while specificity is particularly impor-
tant for the identification of  sick patients22. In the pres-
ence of  possible false positive results (PPV 84.94%) the
test results should be considered in the light of  an epi-
demiological and clinical-pathological context compat-
ible with the presence of  the disease. Positive results in
subjects with clinical symptoms and laboratory alterations
that do not reflect the typical picture of  the disease should
always induce a cautious interpretation of  the results ob-
tained. 
The main limitation of  the study is that it has not eval-
uated other possible cross-reactions of  the im-
munochromatographic test with other parasitic diseases

that may be present as co-infections in the course of
CanL, such as babesiosis, rickettsiosis or anaplasmosis. 
In conclusion, the immunochromatographic Theratest
Leishmania® kit has shown an excellent diagnostic per-
formance and has proved to be a valuable diagnostic aid
in clinical practice. 
The authors do however point out that for the proper
management of  leishmania patients any positive result
obtained with a qualitative test must be then confirmed
using a quantitative test that can confirm the diagnosis
and provide the endpoint antibody titre. 

Samples with an extremely faint positive test line
should be considered positive.

Test results should always be considered
in the light of an epidemiological and
clinical-pathological context compatible
with the presence of the disease.

KEY POINTS

• Canine leishmaniasis is a parasitic and zoonotic disease that is widespread in Italy and in
the Mediterranean basin.

• The availability of an in-clinic diagnostic kit is a valid aid for the rapid confirmation of sus-
pected clinical cases and for the evaluation of seroconversion in asymptomatic subjects.

• The immunochromatographic Theratest Leishmania® showed excellent concordance with
Indirect Immunofluorescence Test (IFAT) (K=0.935).

• The immunochromatographic rapid test showed 100% sensitivity and 95% specificity in
detecting antibodies against leishmania in the sera of dogs with canine leishmaniasis.

• In cases of suspected canine leishmaniasis the result of a qualitative test must always be
confirmed with the detection of the antibody titre by means of a quantitative method.
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