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BaCkg round and Objectives The administration of a vaccine may elicit antibody production that could be detected by standard diagnostic techniques. This
fact may not allow Differentiating Infected from Vaccinated Animals (DIVA) (1). A DIVA vaccine makes possible the mass

vaccination of a susceptible animal population without compromising the serological identification of convalescent individuals.

In canine leishmaniosis, antibody response to vaccines may be detected by standard diagnostic techniques, preventing the discrimination of vaccinated from naturally

infected dogs. Moreover, anti-Leishmania antibody levels in vaccinated dogs may be detectable for months (2, 3).

Recently, the European Commission has granted the marketing authorization to LetiFend®. The active ingredient of this vaccine is Protein Q), a recombinant protein

formed by the genetic fusion of five antigenic fragments from L. znfantum intracellular proteins (3). LetiFend® is indicated for active immunization of non-infected dogs
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from 6 months of age to reduce the risk of developing an active infection and/or clinical disease after exposure to L. infantum. The vaccination course of LetiFend® is

based in one injection, followed by annual booster injections.

The aim of the present study was to evaluate the potential interference of vaccination with LetiFend® with a wide range of L. infantum serological diagnostic tests.

Materials and Methods

Vaccine: Each dose of 0.5 ml vaccine

contained recombinant Protein QQ from

L. infantum MON-1 lyophilisate (= 36.7

ELISA Units).

Dogs

e Vaccine group (ID1-ID10): Ten healthy
Beagle dogs (4 male, 6 female) of 6
months of age were selected based on
negative results in Immunofuorescence

Antibody Test (IFAT) (titre <1/80),
ELISA Soluble Leishmania Antigen
(SLA) (O.D. < 0.437), smear test (4)
and qPCR (6) in lymph node (LN)
and bone marrow (BM). Dogs were
subcutaneously vaccinated with one
dose of LetiFend® at day 0. Sera samples
were obtained on days 0, 7, 14, 21 and
28 post-vaccination (dpv).

e Negative Control (ID11-ID20): Ten
healthy Beagle dogs (4 male, 6 female)
of 6 months of age and not infected
with L. infantum were selected based on
negative results in IFAT (titre <1/80),
ELISA SLA (O.D. < 0.437), smear test
(4) and qPCR (5) in LN and BM.

e Positive Control (ID21-1D30): Ten adult
dogs of different breeds (3 male, 7 female)
naturally infected with L.infantum were
selected based on positive results in [FAT

(titre =1/80), ELISA SLA (O.D = 0.437)
and qPCR in BM and/or LN (5).
Analytical methods

Serological response to vaccination
The IgG2 antibody levels against Protein

Q (the antigenic component of LetiFend®)
were evaluated at days 0, 7, 14, 21 and 28
after vaccination by ELISA PQ (4).
Leishmaniosis serological diagnostic tests
Detection of L.infantum antibodies was
performed by ten different diagnostic
techniques, covering the main range of tests
available throughout the EC.
e Indirect immunofluorescence Test
(IFAT) was performed according to (4).
e ELISA
- in house ELISA SLA were performed
according to (4).
- In  house Leishmania ELISA was
performed according to (6).
- Leiscan®, and INgezim® Leishmania
were performed according to the
manufacturer’s instructions.

* Rapid diagnostic tests: Kalazar Detect™

(InBios), Snap® Leishmania (IDEXX),

Speedleish K™ (Virbac), WITNESS®

Leishmania (Zoetis) and Uranotest

Leishmania(Urano®Vet) were performed

according to the manufacturer’s
1nstructions.

Parasitological analysis:

LN and BM Smear Tests and qPCR (4)

were performed at day 0 and 28 dpv for

parasite burden.

Statistical analysis

Pearson chi square test (with or without the

Yates correction) or exact Fisher testwas used

for categorical data. Normal distribution

was evaluated by Kolmogorov-Smirnov test

for continuous variables. Student’s t-test

and the Mann-Whitney U test were used to

analyze the effect of Group. The Student’s

Results

Serological response to vaccination

The titers of antibodies (Ig(G2) against
Protein Q), the antigenic component of
LetiFend®, were evaluated at different time
points after vaccination. The antibody
levels transiently peaked at day 14 after
vaccine administration and declined to
baseline levels thereafter, being this increase
significant at 7 (p=0.022), 14 (p<0.001),
21 (p<0.001) and 28 (p=0.001) days post
administration (Figure 1).
Parasitological results

Vaccinated animals were negative to the
presence of L. infantum in LN and BM
at day O (pre-vaccination) and 28 post-
vaccination (Table 1).

Detection of L.infantum antibodies
The proportion (%) of positive dogs analyzed
by different serological and parasitological
Leishmania tests is listed in Table 2. The
results of the different ELISAs are showed in
Figure 2. Figure 3 shows the results of Snap
Leishmania and Uranotest Leishmania as
an example of rapid test.

The results obtained show that the anti-
parasite antibodies were only detected
in animals of the Positive Control group
(infected).

All dogs of the Vaccine group (not infected)
were shown to be negative atall the different
time points after vaccination.

As expected, antibody levels were also
negative in all dogs of the Negative Control
group (non-vaccinated, non-infected).

test and the Wilcoxon signed rank sum
test were used to investigate variations with
time. The hypotheses were tested at the 5%
significance level (alpha = 0.05) with 80%

statistical power (1-beta = 0.8), using two-
tailed tests.

Table 1: Parasitological characterization of selected dogs

Negative | Postive

Days post-vaccination | control | control
07 [.]a]2s] 8O
O ND ND ND O 0 ND

oA AEIEREIEAENEE 0 ND ND ND O 0) 100

Results are expressed as percentage of positive dogs. BM: Bone Marrow;
LN: Lymph Node; ND: Not Determine

group

Smear tests (BM, LN)

Tabla 2: Positive dogs (%) analyzed by different
serological Leishmania tests

Vaccine group

Positive

Negative

control
group

control

group
0] 71228

IFAT O 0 0 O O

Serological methods

100

BT o o000 0
0

Leiscan® O 0 O O o) 100

Ingezim®
Leishmania O 0 0 0 0 0 100

In house

[ o ocoo o
PR 0 0 0 0 0 o

Rapid

Diagnostic | Speedleish K™  [oREN0 N0 RN BN 0 70
fests WITNESS®
Uranotest

Data is expressed as percentage (%) of positive dogs in each group

Conclusions

The results of this study allow to
conclude that:

» Vaccination with LetiFend®
induces a transient increase in
anti-Protein Q IgG2 antibodies
in dogs that peaked at 14 days
after vaccination and declined
thereafter.

» Vaccination with LetiFend®
does not interfere with the
most widely used L.infantum
serological  diagnostic  tests,

allowingthusthediscrimination

between vaccinated animals

and naturally infected dogs.
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Figura 1: Kinetics of specific protein Q IgG2 response
after vaccination in dogs

Data are expressed as the mean of normalized O.D.
(+ SD) of sera from ten vaccinated dogs analysed by
ELISA at different days after vaccine administration.
* p<0.05; **p<0.01; ***p<0.001 (Student’s t-test)
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Figura 2: Serological diagnosis of leishmaniosis by
different ELISA methods

Data are expressed as the mean of O.D. (+ SD) of sera
fromdogs(n=10ineach group)analysed by thedifferent
ELISAs. ***p<0.001vs Negative Control (Student’s t-test);
dpv: days post vaccination
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Figura 3: Example of the negative (A1, A2, B1 and B2)
and positive (A3 and B3) results obtained with some of
the Leishmania rapid diagnostic tests.

(A) Snap Leishmania and (B) Uranotest Leishmania
were used to analyse sera from (1) vaccinated animals
(at day 14 after vaccine administration), (2) Negative
Control and (3) Positive Control dogs.
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