Supplementary Table 1. Complete search strategy with search filters and number of studies recovered in databases PubMed-Medline, Web of Science, Scopus and Embase. 
	
	Filter
	Nº studies

	PubMed-Medline

	#1
	((((("visceral leishmaniasis"[Title/Abstract]) OR ("kala-azar"[Title/Abstract])) OR ("Leishmania donovani"[Title/Abstract])) OR ("Leishmania infantum"[Title/Abstract])) OR ("Leishmania chagasi"[Title/Abstract])) OR ("Leishmania infantum chagasi"[Title/Abstract])
	18,007	

	#2
	Vaccine [Title/Abstract]
	286,853

	#3
	#1 AND #2
	924

	#4
	#1 AND #2 Filters: Books and Documents, Meta-Analysis, Review, Systematic Review
	130

	#5
	#3 NOT #4
	794

	Web of Science

	#1
	TS=(“visceral leishmaniasis” OR “kala-azar” OR “Leishmania donovani” OR “Leishmania infantum” OR “Leishmania chagasi” OR “Leishmania infantum chagasi”)
	22,206

	#2
	TS=(vaccine)
	393,663

	#3
	#1 AND #2 
	1,687

	#4
	#3 AND Article (Document type)

	1,271

	Scopus

	#1
	TITLE-ABS-KEY ("visceral leishmaniasis" OR "kala-azar" OR "leishmania donovani" "leishmania infantum" OR "leishmania chagasi" OR "leishmania infantum chagasi")
	5,003

	#2
	TITLE-ABS-KEY (vaccine)
	588,609

	#3
	#1 AND #2
	540

	#4
	#3 AND (LIMIT-TO (DOCTYPE,  "ar"))
	436

	Embase

	#1
	'visceral leishmaniasis':ab,ti,kw OR 'kala-azar':ab,ti,kw OR 'leishmania donovani':ab,ti,kw OR 'leishmania infantum':ab,ti,kw OR 'leishmania chagasi':ab,ti,kw OR 'leishmania infantum chagasi':ab,ti,kw
	20,158

	#2
	'vaccine':ab,ti,kw
	348,031

	#3
	#1 AND #2
	1,049

	#4
	#3 AND [embase]/lim NOT ([embase]/lim AND [medline]/lim)
	250

	#5
	#4 AND 'article'/it
	114


*Database search was concluded on March 07, 2025 at 07:57 a.m.

























Supplementary Table 2. Identification number, reference, title, journal, DOI and country of all relevant studies identified and included in the systematic review.
	Ref.
	Title
	Journal
	DOI
	Country

	Wilson et al. 1995
	A recombinant Leishmania chagasi antigen that stimulates cellular immune responses in infected mice
	Infection and Immunity
	10.1128/iai.63.5.2062-2069.1995
	United States 

	Rosa et al. 2007
	Immunization with Leishmania infantum released proteins confers partial protection against parasite infection with a predominant Th1 specific immune response
	Vaccine
	10.1016/j.vaccine.2007.04.003
	Brazil

	Chavez et al. 2010
	Vaccination with the Leishmania infantum ribosomal proteins induces protection in BALB/c mice against Leishmania chagasi and Leishmania amazonensis challenge
	Microbes and Infection
	10.1016/j.micinf.2010.06.008
	Brazil

	Martins et al. 2013
	Antigenicity and Protective Efficacy of a Leishmania Amastigote-specific Protein, Member of the Super-oxygenase Family, against Visceral Leishmaniasis
	PLoS Neglected Tropical Diseases
	10.1371/journal.pntd.0002148
	Brazil

	Santos-Gomes et. 2014
	Immunization with the Leishmania infantum recombinant cyclophilin protein 1 confers partial protection to subsequent parasite infection and generates specific memory T cells
	Vaccine
	10.1016/j.vaccine.2014.01.024
	Brazil

	Lage et al. 2015
	Prophylactic properties of a Leishmania-specific hypothetical protein in a murine model of visceral leishmaniasis.
	Parasite Immunology
	10.1111/pim.12287
	Brazil

	Martins et al. 2015a
	Antigenicity, Immunogenicity and Protective Efficacy of Three Proteins Expressed in the Promastigote and Amastigote Stages of Leishmania infantum against Visceral Leishmaniasis.
	PloS One
	10.1371/journal.pone.0137683
	Brazil

	Martins et al. 2015b
	A Leishmania-specific hypothetical protein expressed in both promastigote and amastigote stages of Leishmania infantum employed for the serodiagnosis of, and as a vaccine candidate against, visceral leishmaniasis.
	Parasites & Vectors
	10.1186/s13071-015-0964-5
	Brazil

	Martins et al 2016
	A new Leishmania-specific hypothetical protein, LiHyT, used as a vaccine antigen against visceral leishmaniasisa
	Acta Tropica
	10.1016/j.cellimm.2020.104194
	Brazil

	Agallou et al. 2017
	Identification of BALB/c Immune Markers Correlated with a Partial Protection to Leishmania infantum after Vaccination with a Rationally Designed Multi-epitope Cysteine Protease A Peptide-Based Nanovaccine
	Plos Neglected Tropical Diseases
	10.1371/journal.pntd.0005311
	Greece

	Dias et al. 2017
	Recombinant small glutamine-rich tetratricopeptide repeat-containing protein of Leishmania infantum: Potential vaccine and diagnostic application against visceral leishmaniasis.
	Molecular Immunology
	10.1016/j.molimm.2017.09.017
	Brazil

	Martins et al. 2017
	A recombinant chimeric protein composed of human and mice-specific CD4(+) and CD8(+) T-cell epitopes protects against visceral leishmaniasis
	Parasite Immunology
	10.1111/pim.12359
	Brazil

	Pirdel et al. 2017
	Immune response to recombinant Leishmania infantum lipophosphoglycan 3 plus CpG oligodeoxynucleotides in BALB/c mice
	Parasite Immunology
	10.1111/pim.12345
	Iran

	Almeida et al. 2018
	New vaccine formulations containing a modified version of the amastigote 2 antigen and the non-virulent Trypanosoma cruzi CL-14 strain are highly antigenic and protective against Leishmania infantum challenge
	Frontiers in Immunology
	10.3389/fimmu.2018.00465
	Brazil 

	Dias et al. 2018
	Antigenicity, immunogenicity and protective efficacy of a conserved Leishmania hypothetical protein against visceral leishmaniasis.
	Parasitology
	10.1017/S0031182017001731
	Brazil

	Dias et al 2018
	Recombinant prohibitin protein of Leishmania infantum acts as a vaccine candidate and diagnostic marker against visceral leishmaniasis
	Cellular Immunology
	10.1016/j.cellimm.2017.11.001
	Brazil 

	Dias et al. 2018
	Vaccination with a CD4 + and CD8 + T-cell epitopes-based recombinant chimeric protein derived from Leishmania infantum proteins confers protective immunity against visceral leishmaniasis
	Translational Research
	10.1016/j.trsl.2018.05.001
	Brazil

	Ribeiro et al. 2018
	A Leishmania hypothetical protein-containing liposome-based formulation is highly immunogenic and induces protection against visceral leishmaniasis
	Cytokine
	10.1016/j.cyto.2018.08.019
	Brazil

	Ribeiro et al. 2018
	Evaluation of a Leishmania hypothetical protein administered as DNA vaccine or recombinant protein against Leishmania infantum infection and its immunogenicity in humans
	Cellular Immunology
	10.1016/j.cellimm.2018.05.009
	Brazil

	De Brito et al. 2019
	Synthetic Peptides Elicit Strong Cellular Immunity in Visceral Leishmaniasis Natural Reservoir and Contribute to Long-Lasting Polyfunctional T-Cells in BALB/c Mice
	Vaccines
	10.3390/vacinas7040162
	Brazil

	Bastos et al. 2020
	Lipophosphoglycan-3 recombinant protein vaccine controls hepatic parasitism and prevents tissue damage in mice infected by Leishmania infantum chagasi.
	Biomedicine & Pharmacotherapy = 
	10.1016/j.biopha.2020.110097
	Brazil

	Lage et al. 2020
	Liposomal formulation of chimerat, a multiple t-cell epitope-containing recombinant protein, is a candidate vaccine for human visceral leishmaniasis
	Vaccines
	10.3390/vacinas8020289
	Brazil

	Oliveira-Da-Silva et al. 2020
	A Leishmania amastigote-specific hypothetical protein evaluated as recombinant protein plus Th1 adjuvant or DNA plasmid-based vaccine to protect against visceral leishmaniasis
	Cellular Immunology
	10.1016/j.cellimm.2020.104194
	Brazil

	Ribeiro et al. 2020
	Leishmania infantum amastin protein incorporated in distinct adjuvant systems induces protection against visceral leishmaniasis
	Cytokine
	10.1016/j.cyto.2020.155031
	Brazil

	Ribeiro et al. 2020
	Evaluation of the protective efficacy of a Leishmania protein associated with distinct adjuvants against visceral leishmaniasis and in vitro immunogenicity in human cells
	Parasitology Research
	10.1007/s00436-020-06752-x
	Brazil

	Vakili et al. 2020
	A new multi-epitope peptide vaccine induces immune responses and protection against Leishmania infantum in BALB/c mice
	Medical Microbiology and Immunology
	10.1007/s00430-019-00640-7
	Iran

	De Oliveira Emerick et al 2020
	Lipophosphoglycan-3 protein from Leishmania infantum chagasi plus saponin adjuvant: A new promising vaccine against visceral leishmaniasis.
	Vaccine
	10.1016/j.vacina.2020.11.064
	Brazil

	Santos et al. 2021
	Leishmania eukaryotic elongation Factor-1 beta protein is immunogenic and induces parasitological protection in mice against Leishmania infantum infection.
	Microbial Pathogenesis
	10.1016/j.micpath.2021.104745
	Brazil

	Lage et al. 2022
	Recombinant guanosine-5?-triphosphate (GTP)-binding protein associated with Poloxamer 407-based polymeric micelles protects against Leishmania infantum infection
	Cytokine
	10.1016/j.cyto.2022.155865
	Brazil

	Machado et al. 2022
	A recombinant Leishmania amastigote-specific protein, rLiHyG, with adjuvants, protects against infection with Leishmania infantum
	Acta Tropica
	10.1016/j.actatropica.2022.106412
	Brazil

	Machado et al 2022
	Leishmania LiHyC protein is immunogenic and induces protection against visceral leishmaniasis
	Parasite Immunology
	10.1111/pim.12921
	Brazil

	Lopes Valentim et al. 2022
	A specific Leishmania infantum polyepitope vaccine triggers Th1-type immune response and protects against experimental visceral leishmaniasis
	Cellular Immunology
	10.1016/j.cellimm.2022.104592
	Brazil

	Lage et al. 2023
	Recombinant endonuclease III protein from Leishmania infantum associated with Th1-type adjuvants is immunogenic and induces protection against visceral leishmaniasis.
	Molecular Immunology
	10.1016/j.molimm.2023.01.011
	Brazil

	Agallou et al. 2023
	Intramuscular Immunization with a Liposomal Multi-Epitope Chimeric Protein Induces Strong Cellular Immune Responses against Visceral Leishmaniasis
	Vaccines
	10.3390/vaccines11081384
	Greece

	Hurtado-Morillas et al. 2024
	Enhancing Control of Leishmania infantum Infection: A Multi-Epitope Nanovaccine for Durable T-Cell Immunity
	Animals
	10.3390/ani14040605
	Spain

	Lage et al. 2024
	Preclinical evaluation of immunogenicity and protective efficacy of a recombinant chimeric protein vaccine against visceral leishmaniasis
	Parasitology
	10.1017/S0031182024001240
	Brazil

	Mas et al. 2023
	A Tailored Approach to Leishmaniases Vaccination: Comparative Evaluation of the Efficacy and Cross-Protection Capacity of DNA vs. Peptide-Based Vaccines in a Murine Model
	International Journal of Molecular Sciences 
	10.3390/ijms241512334
	Spain





Supplementary Table 3.  Characterization of studies included in the systematic review. Information on stage, protein composition, treatment strategy, frequency and treatment time, administration route and infection follow-up.

	Reference
	Stage
	Protein composition
	Treatment strategy
	Frequency and treatment time
	Administration route
	Infection follow-up

	Martins et al. 2015a
	Amastigote and promastigote
	Individual proteins and polyproteins
	25 μg rLiHyp1
25 μg rLiHyp6
25 μg rHRF
25 μg of each protein
	Three doses at two-week intervals
	Subcutaneously
	10 weeks

	Lage et al. 2015
	Amastigote and promastigote
	Individual proteins
	25 μg rLiHyD
	Three doses at two-week intervals
	Subcutaneously
	10 weeks

	Pirdel et al. 2017
	Promastigote
	Individual proteins
	25 μg rLPG3 
	Three doses at two-week intervals
	Intravenous 
	6 weeks

	Rosa et al. 2007
	Promastigote
	Individual proteins
	5 μg LiRic1
5 μg LiRic2
	Three doses at one-week intervals
	Intraperitoneal
	4 weeks

	Santos-Gomes et al. 2014
	Amastigote and promastigote
	Individual proteins
	5 μg LirCypP1
	Four doses at one-week intervals 
	Intraperitoneal
	4 weeks

	Martins et al. 2015b
	Amastigote and promastigote
	Individual proteins
	25 μg rLiHyV
	Three doses at two-week intervals
	Subcutaneously
	10 weeks

	Martins et al. 2016
	Amastigote
	Individual proteins
	25 μg rLiHyT

	Three doses at two-week intervals
	Subcutaneously
	10 weeks

	Wilson et al. 1995
	Amastigote
	Individual proteins
	100 μg Lcr1
	Four doses at one-week intervals
	Subcutaneously
	10 weeks

	Santos et al. 2021
	Amastigote and promastigote
	Individual proteins
	10 μg rEF1b
	Three doses at two-week intervals
	Subcutaneously
	6 weeks

	Agallou et al. 2017
	Amastigote and promastigote
	Individual proteins
	2 μg CPA 160-189 
	Three doses at two-week intervals
	Subcutaneously
	4–16 weeks

	Dias et al. 2017
	Amastigote and promastigote
	Individual proteins
	20 μg rSGT
	Three doses at two-week intervals
	Subcutaneously
	8 weeks

	Martins et al. 2017
	Amastigote and promastigote
	Chimeric proteins
	25 μg RCP
	Three doses at two-week intervals
	Subcutaneously
	10 weeks

	Dias et al. 2018
	Amastigote
	Individual proteins
	10 µg de rA2
	Two doses at four-week intervals
	Subcutaneously
	4 weeks

	Dias et al. 2018
	Amastigote
	Individual proteins
	20 μg rLiHyS
	Two doses at four-week intervals
	Subcutaneously
	8 weeks

	Ribeiro et al. 2018
	Amastigote and promastigote
	Individual proteins
	20 μg rLiHyS
	Three doses at two-week intervals
	Subcutaneously
	8 weeks

	Ribeiro et al. 2018
	Amastigote and promastigote
	Individual proteins
	10 μg rLiHyR
	Three doses at two-week intervals
	Subcutaneously
	8 weeks

	Ribeiro et al 2018
	Amastigote and promastigote
	Individual proteins
	25 μg rLiHyR
	Three doses at two-week intervals
	Subcutaneously
	8 weeks

	Dias et al. 2018
	Amastigote and promastigote
	Individual proteins
	20 μg rPHB
	Three doses at two-week intervals
	Subcutaneously
	6 weeks

	Lage et al. 2020
	Amastigote and promastigote
	Chimeric proteins
	20 μg ChimeraT
	Three doses at two-week intervals
	Subcutaneously
	6 weeks

	Oliveira-Da-Silva et al. 2020
	Amastigote
	Individual proteins
	25 μg LiHyJ
	Three doses at two-week intervals
	Subcutaneously
	6 weeks

	Vakili et al. 2020
	Amastigote and promastigote
	Polyproteins
	30 μg peptide vaccine

	Three doses at two-week intervals
	Subcutaneously
	4 weeks

	Ribeiro et al. 2020
	Amastigote and promastigote
	Individual proteins
	25 μg LiHyE
	Three doses at two-week intervals
	Subcutaneously
	6 weeks

	Ribeiro et al. 2020
	Amastigote
	Individual proteins
	15 μg rAmastina
	Three doses at two-week intervals
	Subcutaneously
	6 weeks

	Bastos et al. 2020
	Amastigote and promastigote
	Individual proteins
	50 μg rLPG3
	Three doses at two-week intervals
	Intravenous
	4 weeks

	Chávez-Fumagalli et al. 2010
	Amastigote and promastigote
	Individual proteins
	12 μg LRP
	Three doses at two-week intervals
	Subcutaneously
	8 weeks

	Martins et al. 2013
	Amastigote and promastigote
	Individual proteins and polyproteins
	25 mg of rLiHyp1
	Three doses at two-week intervals
	Subcutaneously
	10 weeks

	De Oliveira Emerick et al. 2021
	Amastigote and promastigote
	Individual proteins
	50 μg rLPG3
	Three doses at two-week intervals
	Intravenous
	4 weeks

	Machado et al. 2022
	Amastigote
	Individual proteins
	25 μg rLiHyG
	Three doses at two-week intervals
	Subcutaneously
	6 weeks

	Machado et al. 2022
	Amastigote and promastigote
	Individual proteins
	25 μg rLiHyC 
	Three doses at two-week intervals
	Subcutaneously
	6 weeks

	Lage et al. 2022
	Amastigote and promastigote
	Individual proteins
	25 μg rGTP
	Three doses at two-week intervals
	Subcutaneously
	6 weeks

	Lopes Valentim et al. 2022
	Amastigote and promastigote
	Polyproteins
	10 μg of Poly-T Leish
	Three doses at two-week interval
	Subcutaneously
	6 weeks

	Lage et al. 2023
	Amastigote and promastigote
	Individual proteins
	25 μg  rENDO
	Three doses at two-week interval
	Subcutaneously
	6 weeks

	De brito et al. 2019
	Amastigote and promastigote
	Peptide cocktail
	50 μg Cockt-1 
50 μg Cockt-2
	Three doses at two-week intervals
	Subcutaneously
	4 weeks

	
	
	
	
	
	
	
	

	Agallou et al. 2023
	Amastigote and promastigote
	Chimeric proteins
	LiChimera (10 μg)
	Two doses at an interval of twenty-one days
	Intramuscularly
	12 weeks
	

	Hurtado-Morillas et al. 2024
	Amastigote and promastigote
	Chimeric proteins
	HisDTC (10 μg)

	Two doses at an interval of fifteen days
	Subcutaneously
	7 weeks

	

	Lage et al. 2024
	Amastigote and promastigote
	Chimeric proteins
	rCHI (25 μg)
	Three doses at an interval of fifteen days
	Subcutaneously
	5 weeks
	

	Mas et al. 2023
	Amastigote and promastigote
	Chimeric proteins
	HisDTC (50 μg)

	Two doses at an interval of fifteen days
	Subcutaneously
	6 weeks
	






Supplementary Table 4. Vaccine composition, immune response before and after infection, parasite burden and secondary outcomes of studies included in the systematic review 
	ID
	Vaccine composition
	Immune response before infection
	Immune response after infection
	Parasit burden
	Secunday outcomes

	
	
	
	
	Spleen
	Liver
	Lymph nodes
	Bone marrow
	

	Wilson et al. 1995
	Lcr1 (100 ug)
	↑IFN-γ
	↑IFN-γ
	↓ 0,7- 0,8 log
	
	-
	-
	-
 
 

	Rosa et al.2007
	LiRic1 (5 μg)
 
LiRic2 (5 μg)
 
	↑IFN-γ, IL-12
↓IL-4 and IL-10
    	
-
	↑IFN-γ, IL-12
↓IL-4 and IL-10
 
-
	↓(50,4%-66,9%)
 
-
	-
 
 
-
	-
 
 
-
	-
 
 
-
	-
 
 
-

	Chavez et al. 2010
	LRP (12 μg)
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
	↑IFN-γ, IL-12, and GM-CSF
↓IL-4 and IL-10
↑IgG2a/IgG1
	↓ 12.1-9.3log
	↓6,7-4.7 log
	-
	-
	↑ NO
 

	Martins et al. 2013
	rLiHyp1 (25 μg)
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
	↑IFN-γ, IL-12, and GM-CSF
↓IL-4 and IL-10
↑IgG2a/IgG1
	↓3.7- 3.5-log
	↓3.8-3.3-log
	↓3.9-3.6-log
	↓3.0- 3.0-log
	-

	Santos-Gomes et al. 2014
	LirCypP1 (5 μg)
	↑CD4+ ↑CD8+
	↑CD8+
	↓89,6%
	↓96,8%
	-
	-
	-

	Lage et al. 2015
	rLiHyD (25 μg)
	↑IFN-γ, IL-12, and GM-CSF
↓IL-4
↑IgG2a/IgG1
	↑IFN-γ, IL-12, and GM-CSF
↓IL-4
↑IgG2a/IgG1
	4-5 log
	-
	-
	-
	↑ NO

	Martins et al. 2015a
	rLiHyp1 (25 μg)
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a
	↑IFN-γ, IL-12, and GM-CSF
↨IL-4 and IL-10
	↓ 1.9 log
	↓ 1.6 log
 
	↓ 2.0log
 
	↓ 1.7 log
 
	-

	
	rLiHyp6 (25 μg)
	↑IFN-γ, IL-12, and GM-CSF
↓IL-4 and IL-10
↑IgG2a/IgG1
	↑IFN-γ, IL-12, and GM-CSF
↓IL-4 and IL-10
↑IgG2a/IgG1
	 ↓ 2.2log   	
 
	↓1.8 log
	↓2.1 log
	↓1.0 log
	-

	
	rHRF (25 μg)
	↑IFN-γ, IL-12, and GM-CSF
↓IL-4 and IL-10
↑IgG2a/IgG1
	↑IFN-γ, IL-12, and GM-CSF
↓IL-4 and IL-10
↑IgG2a/IgG1
	↓ 1.6 log   	          	
 
	↓1.5
	↓1.7 log
	↓1.6 log
	-

	Martins et al. 2015b
	rLiHyV (25 μg)
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
 
 
	↑IFN-γ, IL-12, and GM-CSF
↑ IL-4 and IL-10
↑IgG2a/IgG1
 
	↓3.0 –and 3.3 log
	↓3.2and 3.4log
	↓3.3-3.4log
	↓3.8-4.0 log
	-

	Martins et al. 2016
	rLiHyT (25 μg)
 
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
 
 
 
	↑IFN-γ, IL-12, and GM-CSF
↑ IL-4 and IL-10
↑IgG2a/IgG1
 
	↓5.5-4.8log
	↓4.8-4.3 log
	↓, 4.6-4.0 log
	↓4.7-4.3 log
	↑ NO

	Agallou et al. 2017
	CPA 160-189 (2 μg)
	↑IFN-γ, IL-2 and TNF α
↑IgG2a ↑IgG1
 
	↑IFN-γ, IL-2, TNF α and IL-10   	
↑IgG2a ↑IgG1           
                              	
	↓90%
-
	↓48%-61%
	-
-
	-
-
	-
-

	Dias et al. 2017
	rSGT (20 μg)
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
 
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
	↓2.8-2.3 log
	↓3.3-3.0 log
	↓3.8-3.0 log
	↓2.5-2.0 log
	↑ NO

	Martins et al. 2017
	RCP (25 μg)
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
 
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
 
	↓49,5%
	-
	-
	-
	-

	Pirdel et al. 2017
	rLPG3 (25 μg)
	↑IFN-γ
↓ IL-10
↑IgG2a/IgG1
 
	-
	↓2,26 log
	-
	-
	-
	-

	Almeida et al. 2018
	 rA2 (10 µg)
 
	↑IFN-γ
↑IgG2a/IgG1
 
	↑IFN-γ
↑IgG2a/IgG1
 
	↓81%
	↓77%
	-
	-
	-

	Dias et al. 2018
	rLiHyS (20 μg)
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
 
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
 
	↓5.0- 4.5 log
	↓3.3-  2.8 log
	↓5.0-4.8 log
	↓3.3 – 3.0 log
	↑ NO

	Dias et al. 2018
	rPHB (20 μg)
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
 
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
 
	↓5.0- 4.5 log
	↓3.3-  2.8 log
	↓5.0-4.8 log
	↓3.3 – 3.0 log
	↑ NO

	Dias et al. 2018
	rLiHyS(20 μg)
	↑IFN-γ, IL-12, GM-CSF,  and TNF α
↑IgG2a/IgG1
	↑IFN-γ, IL-12, GM-CSF,  and TNF α
↑IgG2a/IgG1
	↓4.8, 4.5, and 4.1 log
	↓3.5, 3.3, and 2.9 log
	↓(4. 0, 3.8 and 3.5 log
	↓3.3, 3.0 and 2.7 log
	↑ NO

	Ribeiro et al. 2018
	rLiHyR (25 μg)
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
	↑IFN-γ, IL-12, GM-CSF, IL-2 and TNF α
 
	↓4.3-3.8 log
	↓3.3-2.8 log
	↓5.0-4.3 log
	↓2.3-1.8 log
	-

	Ribeiro et al. 2018
	rLiHyR (10 μg)
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
	↓61%
	-
	-
	-
	↑ NO

	De brito et al. 2019
	50 μg Cockt-1 (50 μg)
	↑IFN-γ, IL-12,   and TNF α
 
	↑IFN-γ  and TNF α
 
	↓70%
	-
	-
	-
	-

	
	Cockt-2 (50 μg)
	↑IFN-γ, IL-12,   and TNF α
 
	↑IFN-γ  and TNF α
 
	↓59%
	-
	-
	-
	-

	Bastos et al. 2020
	rLPG3 (50 μg)
	↑IgG2a/IgG1
	↑IgG2a/IgG1
	↓99,33
	-
	-
	-
	↓AST, ALT,ALP, SOD,CAT, GST, and protein oxidation content

	Lage et al. 2020
	Chie
meraT (20 μg)
 
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
	↓99,5%
	↓99,5%
	↓99,5%
	↓99,5%
	↑ NO

	Oliveira-Da-Silv et al. 2020
	LiHyJ (25 μg)
 
 
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
	↓75%
	-
	-
	-
	↑ NO

	Ribeiro et al. 2020
	LiHyE ( 25 μg)
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
	↓4.3-3.3-log
	↓3.3- 2.7 log
	↓4.8-  4.2 log
	↓4.8-  4.2 log
	↑ NO

	Ribeiro et al. 2020
	rAma
stina (15 μg)
 
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
	↓3.8 – 3.0 log
	↓3.0-2.5 log
	↓3.8 – 3.3 log
	↓2.5 and 2.0-log
	↑ NO

	Vakili et al. 2020
	peptide vaccine (30 μg)
 
	↑IFN-γ, IL-2, TNF α
↑IgG2a/IgG1
↓IL-4, IL-5 and IL-6
 
	-
	↓85%
	-
	-
	-
	-

	De Oliveira Emerick et al. 2021
	rLPG3 (50 μg)
	↑IFN-γ,Il-10, Il-6 IL-2 and↓IL-4 ↑ IgG2a/IgG1
	↑IFN-γ,Il-6 and Il-10
↑ IgG2a/IgG1
	↓98%
	↓98%
	-
	-
	-

	Santos et al. 2021
	rEF1b (10 μg)
	↑IFN-γ, IL-12, and GM-CSF
↓IL-4
↑IgG2a/IgG1
	↑IFN-γ, IL-12, and GM-CSF
↓IL-4
↑IgG2a/IgG1
	↓3.0-2.8 log
	↓2.0-1.5 log
	↓4.8-4.0 log
	↓2.0-1.5
log
	↑ NO

	Lage et al. 2022
	rGTP (25 μg)
	IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
	IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
	↓3.7-4.0 log
	↓3.0log
	↓4.0 log
	↓2.3 log
	↓AST
↑ NO
 

	Machado et al. 2022
	rLiHyG (25 μg)
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
	↓4.0-2.5 log
	↓4.3-3.3 lo
	↓4.3-2.5 log
	↓4.3 log
	↓AST
↑ NO
 

	Machado et al. 2022
	rLiHyC (25 μg)
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
	↑IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
	↓3.8-3.5 log
	↓2.8 log
	↓2.3 – 2.2 log
	↓4.8 log
	↓AST
↑ NO
 

	Lopes Valentim et al. 2022
	Poly-T Leish (10 μg)
	 
	↑IFN-γ, IL-2, TNF α
↓IL-4 and IL-10
 
	↓96%
	↓96%
	-
	-
	↑ NO

	Lage et al. 2023
	rENDO (25 μg)
	IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
	IFN-γ, IL-12, and GM-CSF
↑IgG2a/IgG1
	↓3.3-2.8 log
	↓2.5 log
	↓4.2-4.0 log
	↓2.0 log
	↑ NO

	Agallou et al. 2023
	LiChimera (10 μg)
	↑IFN-γ 
	↑IFN-γ 
	90%
	80%
	-
	-
	↑ NO

	Hurtado-Morillas et al. 2024
	HisDTC (10 μg)

	-
	↑IFN-γ and TNF
	↓2.1
	↓1.5
	-
	-
	-

	Lage et al. 2024
	rCHI (25 μg)
	IFN-γ and IL-12, ↑IgG2a/IgG1

	IFN-γ and IL-12, ↑IgG2a/IgG1

	73%
	-
	-
	-
	↑ NO

	Mas et al. 2023
	HisDTC (50 μg)

	
	IFN-γ, IL-12, and  IL-17
	↓2.1
	↓4.0
	-
	-
	








[bookmark: _Hlk206165440]Supplementary Table 5. Quality assessment of individual studies included in the review using ARRIVE guidelines.
	Ref.
	1a
	1b
	2a
	2b
	3a
	3b
	3c
	4a
	4b
	5
	6a
	6b
	7a
	7b
	8a
	8b
	9a
	9b
	9c
	9d
	10a
	10b
	11
	12a
	12b
	13
	14
	15
	16a
	16b
	16c
	17a
	17b
	18
	19
	20
	21a
	21b
	Quality score

	Wilson et al. 1995
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	+
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	-
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	13

	Rosa et al. 2007
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	+
	-
	-
	-
	+
	+
	+
	+
	+
	-
	-
	-
	-
	+
	+
	+
	-
	-
	-
	+
	15

	Chavez et al. 2010
	+
	+
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	+
	-
	-
	-
	+
	+
	+
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	16

	Martins et al. 2013
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	-
	12

	Santos-Gomes et. 2014
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	15

	Lage et al. 2015
	+
	+
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	+
	-
	-
	-
	+
	15

	Martins et al. 2015a
	+
	+
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	-
	13

	Martins et al. 2015b
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	13

	Martins et al 2016
	+
	+
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	14

	Agallou et al. 2017
	+
	+
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	14

	Dias et al. 2017
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	+
	-
	-
	-
	+
	16

	Martins et al. 2017
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	+
	-
	-
	-
	+
	16

	Pirdel et al. 2017
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	15

	Almeida et al. 2018
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	15

	Dias et al. 2018
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	15

	Dias et al 2018
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	14

	Dias et al. 2018
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	15

	Ribeiro et al. 2018
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	15

	Ribeiro et al. 2018
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	15

	De Brito et al. 2019
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	15

	Bastos et al. 2020
	+
	+
	+
	-
	-
	-
	-
	+
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	16

	Lage et al. 2020
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	15

	Oliveira-Da-Silva et al. 2020
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	15

	Ribeiro et al. 2020
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	15

	Ribeiro et al. 2020
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	15

	Vakili et al. 2020
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	15

	De Oliveira Emerick et al 2020
	+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	+
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	14

	Santos et al. 2021
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	+
	-
	-
	-
	+
	16

	Lage et al. 2022
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	15

	Machado et al. 2022
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	15

	Machado et al 2022
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	15

	Lopes Valentim et al. 2022
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	15

	Lage et al. 2023
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	15

	Agallou et al. 2023
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	15

	Hurtado-Morillas et al. 2024
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	15

	Lage et al. 2024
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	15

	Mas et al. 2023
	+
	+
	+
	-
	-
	-
	-
	-
	-
	-
	+
	-
	+
	-
	+
	-
	+
	+
	-
	-
	-
	-
	+
	+
	-
	+
	+
	-
	-
	-
	-
	+
	-
	+
	-
	-
	-
	+
	15


Study quality was assessed based on the updated ARRIVE 2.0 guidelines, which consist of 21 items considered essential for transparent reporting of in vivo experiments. The evaluated items are: (1) Study design (including experimental groups and unit); (2) Sample size (number per group and rationale); (3) Inclusion and exclusion criteria (including criteria for data analysis); (4) Randomisation; (5) Blinding; (6) Outcome measures (including primary outcome); (7) Statistical methods (including assumptions and software); (8) Experimental animals (species, strain, sex, age, source, status); (9) Experimental procedures (detailed description per group); (10) Results (summary statistics, variability, effect size); (11) Abstract (species, sex, aims, methods, results, conclusions); (12) Background (scientific rationale and model relevance); (13) Objectives (research questions and hypotheses); (14) Ethical statement (approvals and protocols); (15) Housing and husbandry; (16) Animal care and monitoring (pain reduction, adverse events, endpoints); (17) Interpretation/scientific implications (context, limitations); (18) Generalisability/translation; (19) Protocol registration; (20) Data access (availability statement); (21) Declaration of interests (conflicts of interest and funding).

List of Abbreviations 

ALP: alkaline phosphatase; ALT: alanina aminotransferase ; AST: aspartate aminotransferase; CAT: catalase; CD4+: helper T lymphocyte; CD8+: cytotoxic T lymphocyte; Cockt-1: Cocktail 1; Cockt-2: Cocktail 2; CPA 160-189: Leishmania Cysteine Protease; GM-CSF: Granulocyte-macrophage colony-stimulating factor ; GST: glutathione-S-transferase ; IFN-γ: Interferon gamma; IgG2a:Mouse secondary antibody; IgG1:Mouse antibody; IL-2:Interleukins 2; IL-4:Interleukins 4; IL-6:Interleukins 6; IL-10:Interleukins 10;  IL-12:Interleukins 12; Lcr1:Recombinant Fusion Proteins;  LiHyE:Hypothetical Leishmania protein LiHyE; LirCypP1:Cyclophilin 1 protein; LiHyJ:Hypothetical protein LiHyT; LiRic1:Recombinant Liric1; LiRic2::Recombinant Liric2;LRP: Leishmania ribosomal proteíns; NO:Nitric oxide; rA2: amastigote 2 (A2) protein; RCP: Recombinant chimeric protein; rEF1b:Recombinant eukaryotic protein Elongation Factor-1 beta; rENDO: Recombinant Endonuclease III protein; rGTP: Recombinant Leishmania guanosine-5'-triphosphate (GTP) binding protein; rHRF: Recombinant protein and histamine releasing factor; rLiHyC: Recombinant hypothetical Leishmania protein LiHyC; rLiHyD:Recombinant Hypothetical protein LiHyD; rLiHyG: Recombinant Hypothetical protein LiHyG; rLiHyp1: Recombinant Hypothetical protein rLiHyp; rLiHyp6: Recombinant Hypothetical protein rLiHyp; rLiHyR:Recombinant Hypothetical protein LiHyR; rLiHyS:Recombinant Hypothetical protein LiHyS; rLiHyT:Recombinant Hypothetical protein LiHyT; rLiHyV: Recombinant Hypothetical protein LiHyV; rLPG3:Recombinant Lipophosphoglycan-3;  rPHB:Recombinant prohibitin protein (PHB); rSGT:Recombinant small tetratricopeptide repeat-containing protein (SGT); SOD:superoxide dismutase; TNF α:Tumor necrosis factor ; μg: Microgram;↑: Increase.;↓: Decreased

