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Abstract

Free-living amoebae (FLA) are opportunistic protozoan pathogens capable of causing severe and frequently fatal

infections in humans and animals, including primary amoebic meningoencephalitis, granulomatous amoebic

encephalitis, and Acanthamoeba keratitis. Current therapeutic options remain limited, largely empirical, and often

associated with high toxicity and inconsistent efficacy. Drug repurposing represents a promising strategy for

accelerating the identification of effective anti-FLA therapies by leveraging compounds with established

pharmacological and toxicological profiles. This systematic review aims to identify approved drugs evaluated for

antiamoebic activity against FLA species in laboratory models and to critically assess their potential for

therapeutic repurposing. The review will synthesize evidence from in vitro and in vivo studies, focusing on

trophocidal and cysticidal activity, potency, and toxicity parameters under defined ADMET conditions.
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Objectives

1 To systematically identify approved drugs with anti-FLA activity evaluated in laboratory

models.

1.1 To compare trophocidal and cysticidal efficacy across compounds.

1.2 To evaluate potency based on IC_50 values (≤ 20 µM threshold).

1.3 To assess cytotoxicity in mammalian cell models.

1.4 To identify candidates suitable for prioritization in translational research.

Eligibility Criteria

2 Studies will be included if they report full-text articles available online; are written in

English, Portuguese, Spanish, or translatable languages; evaluate approved drugs;

present in vitro and/or in vivo antiamoebic activity; investigate at least one FLA genus:

Acanthamoeba, Naegleria, Balamuthia, Vermamoeba, Sappinia.

3 Studies will be excluded if they are review articles; are preprints or non–peer-reviewed

publications; evaluate experimental or non-approved compounds; lack experimental

laboratory data.

Information Sources

4 Searches will be conducted in the following databases:

Web of Science

EMBASE

PubMed

ProQuest

Reference lists of included studies will also be screened.

Search Strategy

5 A broad search strategy will be applied: Acanthamoeba OR Naegleria OR Balamuthia OR

Vermamoeba_.
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No publication date restrictions will be applied.

Final search date: June 11, 2024.

Search consistency across databases will be independently verified by two reviewers.

Study Selection Process

6 Screening conducted independently by at least two reviewers.

Steps:

Duplicate removal

Title/abstract screening

Full-text assessment

Disagreements resolved through consensus with a third reviewer.

Workflow documented using PRISMA 2020 flow diagram.

Data Extraction

7 Data extracted will include:

Study reference

Author nationality

Drug name and pharmacological class

Approved indication

FLA species

Life stage (trophozoite/cyst)

Amoebae density

Drug concentration (µM)

Exposure time

Mortality rate

IC_50

CC_50 (mammalian cells)

Cytotoxicity rate

Mammalian cell line

Extraction performed by one reviewer and validated by two additional reviewers.

Outcomes

8 Primary Outcome

Amoebicidal potency (IC_50 ≤ 20 µM).

Secondary Outcomes

Cysticidal activity

Exposure-response relationship

Cytotoxicity profiles

Selectivity indicators (IC_50 vs CC_50)
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Data Analysis Plan

9 Statistical analyses will be performed using R software (R Foundation for Statistical

Computing, Vienna, Austria).

For each compound:

Mean

Standard deviation

Minimum and maximum values

Exposure time

Effective concentrations

Mortality parameters

Standard deviation will be calculated only when ≥2 observations exist.

Data will be curated and analyzed using a customized script to ensure reproducibility.

Figures will be generated using GraphPad Prism v5.

Risk of Bias and Quality Assessment

10 Although laboratory studies lack standardized clinical bias tools, methodological

consistency will be assessed considering:

Experimental reproducibility

Controls used

Replication reporting

Cytotoxicity evaluation

Clarity of outcome reporting
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