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§ Sand fly-borne disease

§ Leishmania infantum

§ Worldwide distribution

§ Wide range of clinical forms

Canine leishmaniosis (CanL)

Baneth et al., 2008; Dantas-Torres et al., 2012; Maroli et al., 2013

cdc.gov Van Bockstal et al., 2020

Solano-Gallego et al., et al., 2011



CanL: host immune response

§ Host-parasite interaction

§ Th1 Vs Th2 responses

§ ++ control of disease in endemic areas

Dantas-Torres et al., 2007; Hosein et al., 2017; Toepp and Petersen, 2020 
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CanL: host immune response

§ Host-parasite interaction

§ Th1 Vs Th2 responses

§ ++ control of disease in endemic areas

§ Progression of the infection

Dantas-Torres et al., 2007; Hosein et al., 2017; Toepp and Petersen, 2020 
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CanL: immunotherapy

§ Enhance the immune response

§ Molecules with immunostimolant activity

§ Nucleotides + AHCC (Active Hexose Correlated Compound)

Baxarias et al., 2019; Dea-Ayuela et al., 2020; Gonçalves et al., 2019; Mazire et al., 2022 
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CanL: immunotherapy

Baxarias et al., 2019; Gonçalves et al., 2019; Mazire et al., 2022 

§ Enhance the immune response

§ Molecules with immunostimolant activity

§ Nucleotides + AHCC

§ Bovine Lactoferrin (bLF) (?)
     (antimicrobial, anti-inflammatory,
     immunomodulatory, and antioxidant activities)

bL
F



Aims

This study aims to evaluate the efficacy of a 
product containing nucleotide and lactoferrin in :

§ maintaining stable/improving the clinical 
picture of CanL

§ maintaining stable/improving the laboratory 
findings of CanL

§ Evaluation of the safety and tolerance of the 
combination NT/bLF



Methods: Study design

N=40 L. infantum seropositive dogs 
(with no need for therapy) (Oliva et al., 2010)

§ Clinical therapeutic prospective randomised and controlled study (Prot. UNIBA 26-2021)

PRODUCT
 A

RANDOM

GROUP A

GROUP B
PRODUCT

 B

ENROLMENT (T0)

palatable tablets at a rate of 1 tablet per 10 kg of weight once every 24 hours for 6 months

MAY-AUGUST 2021



Methods: Study design

§ Follow-up and procedures

GROUP A

GROUP B

T90

T90

T180

T180

• Physical examination
• 19-point scale clinical score (Cavalera

et al., 2022)

• CBC
• Biochemical panel (including APP)
• SPEP

• IFAT for L. infantum                              
(T0, T180)

• IFAT for E. canis, A. phagocytophilum
(T0, T90, T180) 

• Product intake
• Side effects



Methods: Study design

§ Endpoints

PRIMARY ENDPOINTS SECONDARY ENDPOINTS

• Maintenance/reduction CS
• Maintenance/reduction anti-L. infantum Abs
• Maintenance/improvement CanL-consistent lab 

parameters
• Development CanL active forms: Yes or Not? 

Ceron et al., 2018, 2021; Paltrinieri et al., 2016; Pardo-Marin et al., 2020; Solano-Gallego et al., 2011

• Safety and tolerability of NT/bLF



Methods: Study design

§ Endpoints

PRIMARY ENDPOINTS SECONDARY ENDPOINTS

• Maintenance/reduction CS
• Maintenance/reduction anti-L. infantum Abs
• Maintenance/improvement CanL-consistent lab 

parameters
• Development CanL active forms: Yes or Not? 

Ceron et al., 2018, 2021; Paltrinieri et al., 2016; Pardo-Marin et al., 2020; Solano-Gallego et al., 2011

• Safety and tolerability of N/L 

- Increased Abs titre (medium-high), 
- Increased globulins +/- reduced albumin, +/- reduced A/G
- Increased APPs (CRP and/or ferritin) 



Results

§ Enrolment

GROUP A

GROUP B

X

X

X
X

• N=2 lost-to-follow up at T90
• N=18 completed the study

• N=2 lost-to-follow up at T180
• N=18 completed the study

TREATMENT
(GROUP T)

CONTROL
(GROUP C)

=

=



Results

§ Clinical Score

X

X

X
X

T0: 1.0 (2.0)

T90: 1.0 (1.0)

T180: 0.0 (2.0)
 

T0: 0.0 (2.5)

T90: 1.0 (2.0)

T180: 1.0 (1.0)

p=0.27

p=0.30

p=0.54

p=0.34

p=0.23

GROUP A

GROUP B

TREATMENT
(GROUP T)

CONTROL
(GROUP C)

=

=



Results

§ Anti L. infantum antibody titres

• p=0.0001
• 14/18 (77.8%) reduced Abs titre
• 1/18 (5.5%) increased Abs titre
• 3/18 (16.7%) maintained stable Abs titre 

• p=0.004
• 5/18 (27.8%) reduced Abs titre
• 9/18 (50.0%) increased Abs titre
• 4/18 (22.2%) maintained stable Abs titre 

GROUP C

GROUP T

GROUP TGROUP C

p=0.36
p=0.27



Results

§ Lab parameters + CanL active forms

• Stable CRP (p=0.34) and ferritin (p=0.96) values
• 1/18 (5.6%) CanL active form

• Increased CRP (p=0.04) and ferritin (p=0.03) values
• 9/18 (50.0%) CanL active form

GROUP C

GROUP T

GROUP T Vs GROUP C AT T180 
• < albumin % (p=0.05) in group C
• > alpha-2 globulins (p=0.02) in group C

Friedman test for repeated measures 



Results

§ Safety and tolerability of the products

PRODUCT
 A

• Well tolerated

• No side effects

= NUCLEOTIDES/LACTOFERRIN



Discussion

§ 1° evaluation of the efficacy of a product containing NT/bLT



Discussion

§ 1° evaluation of the efficacy of a product containing NT/bLF

§ LOW CS regardless of the group
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Baneth et al., 2008



Discussion

§ 1° evaluation of the efficacy of a product containing NT/bLF

§ LOW CS regardless of the group

§ Significant variations in the Ab titre

GROUP C: approximately half of the animals exibited an INCREASE in Ab titre

GROUP T: almost 78% of the dogs demonstrated a REDUCTION in Ab titre



Discussion

§ 1° evaluation of the efficacy of a product containing NT/bLF

§ LOW CS regardless of the group

§ Significant variations in the Ab titre

§ LOW percentage of CanL active forms

GROUP C: 9/18 (50.0%) CanL active form, increased APP levels

GROUP T: 1/18 (5.6%) CanL active form, stable APP levels

GROUP C

Ceron et al., 2021
Martinez-Subiela et al., 2011, 2014

Ivanescu et al., 2023 (modified)



Discussion

§ 1° evaluation of the efficacy of a product containing NT/bLF

§ LOW CS regardless of the group

§ Significant variations in the Ab titre

§ LOW percentage of CanL active forms

§ Well-tolerated, easy to administer, and free of side effects 
NT/bLF



Discussion

§ 1° evaluation of the efficacy of a product containing NT/bLT

§ LOW CS regardless of the group

§ Significant variations in the Ab titre

§ LOW percentage of CanL active forms

§ Well-tolerated, easy to administer, and free of side effects

§  MAIN LIMIT: SHORT EVALUATION PERIOD! 



Conclusions

potential reduction in the progression 
from NON ACTIVE to ACTIVE FORMS of CanL

6-month long oral administration of a supplement containing nucleotides and lactoferrin 

effective in maintaining a stable clinical score and improving laboratory parameters in dogs serologically 
positive for L. infantum 



Thank you for the 
attention!!!

Email: 
mariaalfonsa.cavalera@uniba.it

mailto:mariaalfonsa.cavalera@uniba.it

