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Abstract 

Background  Lassa fever (LF), caused by the Lassa virus (LASV), is a zoonotic viral hemorrhagic disease endemic 
to West Africa, primarily transmitted through rodent excreta and infected bodily fluids. It poses significant public 
health challenges due to its high morbidity and mortality rates, particularly among at-risk populations like pregnant 
persons and children. Despite decades of research, vaccine development has been hindered by the virus’s genetic 
diversity and complex epidemiology. While several vaccine candidates have been developed, none have received 
regulatory approval. Given the rapidly evolving vaccine landscape, a living systematic review (LSR) was selected 
to enable real-time evidence synthesis. This protocol outlines a living systematic review (LSR) to evaluate the safety, 
efficacy, effectiveness, and immunogenicity of LASV vaccines, providing evidence to guide public health interventions 
and vaccine recommendations.

Methods  We will conduct a biweekly updated LSR and meta-analysis, systematically searching databases (e.g., 
MEDLINE, EMBASE, CENTRAL) and clinical trial registries from January 2014 onward to identify studies of LASV 
vaccines in pregnant persons, children, and adolescents. All study designs, including randomized trials, cohort studies, 
case–control studies, and case reports, will be eligible. Pairs of reviewers will independently assess eligibility, extract 
data, and evaluate the risk of bias. Primary outcomes include vaccine safety, efficacy, and effectiveness in pregnant 
persons (including neonatal outcomes), children, and adolescents, while secondary outcomes assess immunogenicity 
and reactogenicity. Data on adult populations will also be included, and results on this group will be reported 
as available. We will conduct paired meta-analyses, including prespecified subgroup and sensitivity analyses. We will 
use the grading of recommendations assessment, development, and evaluation approach to evaluate the certainty 
of evidence.

Discussion  This LSR offers a dynamic framework to generate timely evidence on LASV vaccines for vulnerable 
populations. By integrating findings into an interactive Microsoft Power BI dashboard, stakeholders can access 
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and utilize real-time updates to inform public health strategies. Despite challenges like study heterogeneity 
and vaccine platform variability, subgroup and sensitivity analyses will mitigate these issues. This review aims 
to support clinical trial designs, guide policy, and improve health outcomes in Lassa fever-endemic regions.

Study registration  Two protocols were registered in the International Prospective Register of Systematic Reviews 
(PROSPERO) database: CRD42024514513 and CRD42024516754.

Keywords  Lassa virus, Vaccine, Pregnancy, Children, Adolescents, Protocol, Systematic review, Meta-analyses

Background
The burden of disease caused by Lassa fever virus
Lassa fever (LF) is a zoonotic acute viral hemorrhagic 
disease that poses a significant public health challenge. 
It is caused by the Lassa virus (LASV), an RNA virus 
of the Arenaviridae family [1–3], which is endemic in 
rodent populations in West Africa [4]. Transmission to 
humans occurs through contact with rodents’ excreta 
or blood and by consuming contaminated food or water 
[2, 5, 6]. Human-to-human transmission is also possible 
through exposure to the body fluids of infected individu-
als [7]. Discovered in Nigeria in 1969, LASV is endemic 
in the “Lassa fever belt” of West Africa [2, 8, 9]. The dis-
ease causes annual outbreaks in the affected regions, 
and cases have been sporadically imported to the United 
States, Japan, the United Kingdom, Germany, the Nether-
lands, and Israel [10]. LASV exhibits substantial genetic 
diversity, with six distinct strains identified, each associ-
ated with specific geographic regions [11–13].

LF is a substantial public health threat in the affected 
countries. Annually, an estimated 100,000–300,000 cases 
[9] and 5,000–10,000 deaths are reported [1, 14, 15]. The 
World Health Organization (WHO) urges a better under-
standing of LF in West Africa while warning against 
outdated, limited surveillance data [16]. Severe underre-
porting was shown by a recent study highlighting the dis-
crepancy regarding national case fatality rates (CFR) [17]. 
With its high case numbers, LASV is the main causative 
agent for hemorrhagic fever worldwide [18]. The overall 
CFR for LASV infection reported in the literature was 
1–2% [4]. However, during the LF outbreak in 2023 in 
Nigeria, the crude CFR, up to week 11, was 18.1% [19]. 
Most infections are mild or asymptomatic and do not 
require hospitalization [20]. Nevertheless, the CFR is 
higher in at-risk groups, such as pregnant persons and 
infants [21, 22].

LF is characterized by fever, fatigue, and headache 
[23]. Suspected cases may also suffer from hemorrhage 
and gastrointestinal and respiratory symptoms, such 
as vomiting, diarrhea, cough, and chest pain [4]. 
Common complications in patients infected with LF 
are hearing loss and encephalopathy [23, 24]. Although 
Lassa fever can impact individuals of all ages, children 

and pregnant persons face a significantly higher risk 
of severe complications and mortality, including 
obstetric outcomes such as fetal loss [21, 22, 25–28]. 
LF poses significant risks to pregnant persons and 
their fetuses. A systematic review and meta-analysis of 
276 pregnant persons from Nigeria, Sierra Leone, and 
Liberia (1972–2019) reported a pooled maternal CFR 
of 33.73%, with pregnant persons being nearly three 
times more likely to die compared to non-pregnant 
persons [21]. Fetal outcomes were particularly poor, 
with a CFR of 61.5%. In addition to the typical clinical 
features of LF infection, such as fever, headache, and 
pharyngitis, infected pregnant persons experienced 
breast and retrosternal pain, vaginal bleeding, and 
preterm labor [21]. A recent retrospective cohort study 
of LF in pregnancy in Nigeria reported a 37% CFR 
among pregnant persons admitted to the hospital [29]. 
The high mortality rate may be due to the elevated viral 
load seen in pregnant persons and the strong affinity 
of the LASV for placental and vascular tissues [29]. 
Similarly, a prospective cohort study in Nigeria (2018–
2020) found high rates of pregnancy loss, including 
miscarriages, stillbirths, and intrauterine deaths, 
highlighting the severe impact of Lassa fever during 
pregnancy [30].

Data on pediatric LF remains limited [10, 31]. A 
recent review analyzing six studies that included both 
adults and children reported a prevalence ranging from 
0 to 40.5% in children [32]. Commonly observed symp-
toms in children included fever, vomiting, abdominal 
pain, cough, and headache, with hepatomegaly and 
splenomegaly also frequently reported. The CFR var-
ied widely, from 6 to 49.3%, with two studies identify-
ing higher CFRs in girls (36.8–80%) compared to boys 
(20–63.1%). Additionally, a cohort study from Sierra 
Leone reported a CFR of 63% [33]. Severe outcomes 
such as “swollen baby syndrome,” characterized by gen-
eralized edema, abdominal distension and bleeding 
were described in one study, which documented a CFR 
of 75% [34]. These findings underscore the substantial 
morbidity and mortality associated with pediatric Lassa 
fever, highlighting the urgent need for effective diag-
nostic tools and treatment strategies tailored to this 
population.
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Lassa fever vaccine development
LF vaccine research began in the 1970 s [35]. However, 
successful development has been challenging due to the 
genetic diversity of the virus [11]. Frequently occurring 
outbreaks, complex prevention dynamics, and limited 
surveillance data have increased the focus on LF in recent 
years [16, 36]. The disease has become a priority, and 
it was added to the WHO Research and Development 
Roadmap [16]. Since 2015, 34 vaccine candidates have 
been developed [37, 38]. Currently, four vaccine candi-
dates (INO- 4500, MV-LASV, rVSVΔG-LASV-GPC, and 
EBS-LASV) are undergoing clinical trials [36, 37]. Three 
of these are in Phase I trials involving healthy adults aged 
18–50 [36]. The first Phase II clinical trial for a Lassa 
fever vaccine recently started in West Africa, where the 
rVSV∆G-LASV-GPC vaccine is being tested in both 
adults and children [39]. Despite there are many candi-
dates in the pipeline, no vaccine has been yet approved 
for LF, and no clinical trial has thus far included pregnant 
persons or children [36]. Given the diverse demographic 
characteristics and varying risk groups, tailored vaccine 
policies are essential to ensure effective implementation 
across populations.

A living systematic review (LSR) enables the continu-
ous integration of emerging evidence and has been suc-
cessfully used in outbreak settings such as COVID- 19 
and mpox [40]. This approach allows for timely updates 
to inform vaccine policy and research as new data 
become available. With distinct vaccine platforms against 
LASV, such as viral-vector or DNA, it is crucial to under-
stand and evaluate their safety and efficacy profiles. We 
aim to evaluate existing and emerging evidence on the 
safety, tolerability, efficacy/effectiveness, and immuno-
genicity of LF vaccine candidates in pregnant persons, 
children, and adolescents.

Methods
This living systematic review of LASV vaccines focus-
ing on pregnant persons, children, and adolescents. will 
follow the Cochrane and World Health Organization 
(WHO) methods [41–43] and the Preferred Reporting 
Items for Systematic Reviews and Meta-Analysis Proto-
cols (PRISMA) statement [44, 45]. Two protocols were 
registered in the International Prospective Register of 
Systematic Reviews (PROSPERO) database following 
the PRISMA-P statement [46]: one for pregnant persons 
(CRD42024554330) and the other for children and ado-
lescents (CRD42024556977).

Search strategy
Literature research will be conducted using the following 
sources: the Cochrane Library databases, MEDLINE, 

EMBASE, Latin American and Caribbean Health 
Sciences Literature (LILACS), Science Citation Index 
Expanded (SCI-EXPANDED), EPPI-Centre map of 
the current evidence on LASV/LF, WHO Database of 
publications on LASV/LF, LASV/LF-related Congresses, 
guidelines published by national and international 
professional societies (e.g., ACOG, RCOG, FIGO), 
preprint servers (e.g., ArXiv, BiorXiv, medRxiv, search.
bioPreprint), and LASV/LF research websites.

A comprehensive search with no language restrictions 
will be conducted across these databases from Janu-
ary 2014 to current date. Biweekly searches will be used 
to ensure the inclusion of the latest relevant reports. 
Another data source will be reference lists of systematic 
reviews. These will be reviewed to identify additional rel-
evant publications. Ongoing randomized controlled trials 
will be tracked in Clinicaltrial.gov and other trial regis-
ters (WHO, etc.). Contact with experts and hand-search-
ing of reference lists of included studies and relevant 
systematic reviews will provide potentially missed studies 
from the search strategy.

Our literature search strategy will include the following 
search terms:

(Lassa Fever[Mesh] OR Lassa*[tiab] OR Lassa 
Virus[Mesh] OR LASV[tiab] AND (Vaccin*[Mesh] OR 
Vaccin*[tiab] OR INO- 4500[tiab] OR MV-LASV[tiab] 
OR rVSVΔG-LASV-GPC[tiab] OR RepliVAX*[tiab] OR 
EBS-LASV[tiab] OR ChAdOx1[tiab] OR Padovax[tiab] 
OR Baculovirus*[tiab]).

The search strategy will be periodically reviewed and 
refined to incorporate emerging terminology, new vac-
cine candidates, and additional data sources as the field 
evolves.

Study designs
This review will include pre-clinical and clinical trials, 
quasi-experimental, and observational (comparative and 
non-comparative) study designs, regardless of publica-
tion status, year, and language. Randomized controlled 
trials (RCTs) (all phase I, II, or III trials involving human 
subjects and animals), non-randomized CTs, uncon-
trolled before-after studies (UBAs), interrupted time 
series (ITSs), and adverse event/safety registries will 
be considered. Lastly, phase IV studies, cohort studies, 
case–control studies, cross-sectional studies, and case 
series will be included. Case reports will only be con-
sidered if reporting previously unknown or unexpected 
adverse events.

Types of participants
Study participants will include newborns, infants, chil-
dren, adolescents, pregnant persons, and their fetuses, 
and adults, irrespective of prior exposure to LASV, 
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comorbidities, immune status, and risk group. Regard-
ing the sample size, we will include observational studies 
reporting safety and efficacy or effectiveness outcomes 
with sample sizes of at least 50 subjects (commonly used 
in observational studies to ensure sufficient statistical 
power while being manageable for rare diseases). Case 
reports of infrequent adverse events will be included 
regardless of sample size. Animal studies will be included. 
General adult population data will be included to capture 
any data related to pregnant individuals.

Types of interventions
The intervention exposure considered will be LF vaccine 
candidates and licensed vaccines (when available), irre-
spective of doses and administration schedule. If availa-
ble, data on heterologous (“mix-and-match”) vaccination 
schedules and booster doses will also be included and 
analyzed.

Types of comparisons
Any control group will be considered, whether it involves 
standard care, no intervention, placebo, a different LASV 
vaccine, or any other “active” comparator, irrespective of 
co-interventions. Additionally, noncomparative studies 
will be included. The presence of a control group will not 
be obligatory.

Measures of effect
Odds ratios (ORs), Risk ratios (RRs), and Hazard ratios 
(HRs) with 95% confidence intervals (95% CIs) will be 
extracted for dichotomous outcomes, and Mean Differ-
ence (MD) or Standardized MD (SMD) will be extracted 
for continuous outcomes. We will report Vaccine effi-
cacy/effectiveness (VE) for relevant clinical trials (of effi-
cacy) and post-implementation observational studies (of 
effectiveness). We will also calculate proportions with 
95% CIs for non-comparative studies.

Primary outcomes
Following immunization of pregnant persons
Safety outcomes 

a)	 Obstetric/neonatal outcomes after maternal vacci-
nation:

	 We will use the standardized case definitions 
developed by the Global Alignment of Immunization 
Safety Assessment in Pregnancy (GAIA) [47] project 
of prioritized obstetric and neonatal outcomes based 
on the standard Brighton Collaboration process 
and the Safety Platform for Emergency vACcines 
(SPEAC) guidance (https://​brigh​tonco​llabo​ration.​

org/​speac/) [48]. The outcomes include (but are not 
limited to):

•	Obstetric outcomes: Maternal death, spontaneous 
abortion/miscarriage, induced abortion, stillbirth, 
preterm delivery, antenatal, perinatal, or mater-
nal hemorrhage (antenatal/peripartum/postna-
tal), gestational diabetes mellitus, hypertensive 
disorders of pregnancy, pre-eclampsia/eclampsia, 
dysfunctional labor, non-reassuring fetal status, 
intrauterine fetal growth restriction.

•	Neonatal outcomes: Neonatal death, prematu-
rity or preterm birth, low birth weight, small for 
gestational age, neonatal infection, neonatal sep-
sis, neonatal encephalopathy, respiratory distress, 
failure to thrive, congenital anomalies including 
microcephaly.

b)	 Serious adverse events (SAEs) and all-cause mor-
tality related to vaccination (in vaccinated adults, 
pregnant people and their offspring).

	 Regarding SAEs, all reported outcomes will be col-
lected, and we will particularly focus on outcomes 
related to fetal loss (spontaneous abortion/miscar-
riage and stillbirth), neonatal mortality rate, infant 
mortality rate, maternal mortality rate and hospi-
talization for severe myalgia, hypovolemic hypona-
tremia, or atrial fibrillation.

c)	 Adverse events of Special Interest (AESI) post-vac-
cination in pregnant persons (not related to preg-
nancy)

	 Based on the outcomes recommended by SPEAC 
guidance on LF AESI [48], AESI include (but are 
not limited to): Myocarditis/Pericarditis, Polyse-
rositis/Face & Neck Swelling, Hemorrhagic disease, 
Vaccine-associated Immune Thrombotic Throm-
bocytopenia (VITT), Thrombocytopenia, Anaphy-
laxis, Single Organ Cutaneous Vasculitis, Severe 
Lassa Fever infection (Acute Respiratory Distress 
Syndrome, acute kidney injury with KDIGO ≥ 2; 
NEWS2 ≥ 7; Liver Function Tests ≥ 3X upper limit 
of normal; shock; multiorgan failure; death), Acute 
aseptic arthritis, Aseptic meningitis, Acute Encepha-
litis, Myelitis, Generalized convulsion, Guillain-Barré 
Syndrome, Sensorineural Hearing Loss, Acute Kid-
ney Injury, Acute Respiratory Distress Syndrome 
(ARDS), Acute Respiratory Distress Syndrome 
(ARDS), Alopecia.

Efficacy/effectiveness in  the  prevention of  LASV 
infection according to  the  WHO‑suggested case 
definition  Confirmed, Probable, or Suspected case of 
LASV infection (WHO case definition) [49].

https://brightoncollaboration.org/speac/
https://brightoncollaboration.org/speac/
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Classification:
Suspected case: Any person with gradual onset of one 

or more of the following: malaise, fever, headache, sore 
throat, cough, nausea, vomiting, diarrhea, myalgia (mus-
cle pain), central chest pain or retrosternal pain, or hear-
ing loss and:

	 i.	 History of contact with excreta or urine of rodents; 
OR

	 ii.	 History of contact with a probable or confirmed 
Lassa fever case within a period of 21 days of onset 
of symptoms OR

	iii.	 Inexplicable bleeding/hemorrhaging

Probable case: Any suspected case who died without 
collection of specimens for laboratory testing.

Confirmed case: Any suspected case with labora-
tory confirmation (positive IgM antibody, PCR or virus 
isolation).

Confirmed LF hospitalization.
Other complications attributed to LF

Immunogenicity 

a.	 Humoral immune responses (titers of IgM, IgG, and 
combined; neutralizing antibodies in maternal serum 
at delivery and umbilical cord blood;).

b.	 Transplacental transfer ratios.
c.	 Magnitude and duration of antibody response

Others  Case fatality rate (CFR) in mothers

Following immunization of infants, children and adolescents
Safety outcomes  All reported safety outcomes will be 
included. We will use the standardized case definitions 
developed by the GAIA project to prioritize outcomes 
based on the standard Brighton Collaboration process 
and SPEAC guidance (https://​brigh​tonco​llabo​ration.​org/​
speac/). The outcomes include (but are not limited to):

a)	 Serious adverse events (SAEs) and all-cause mor-
tality related to vaccination SAEs such as infant, 
children, and adolescent mortality rate and hospi-
talization for severe myalgia, hypovolemic hypona-
tremia, or atrial fibrillation.

b)	 Adverse events (AEs) of Special Interest (AESI) 
post-vaccination in children: Based on the out-
comes informed by SPEAC [48] guidance, AESI 
include (but are not limited to): Myocarditis/Peri-
carditis, Polyserositis/Face & Neck Swelling, Hem-
orrhagic disease, Vaccine-associated Immune 

Thrombotic Thrombocytopenia (VITT), Thrombo-
cytopenia, Anaphylaxis, Single Organ Cutaneous 
Vasculitis, Severe Lassa Fever infection (Acute Res-
piratory Distress Syndrome, acute kidney injury with 
KDIGO ≥ 2; NEWS2 ≥ 7; Liver Function Tests ≥ 3X 
upper limit of normal; shock; multiorgan failure; 
death), Acute aseptic arthritis, Aseptic meningitis, 
Acute Encephalitis, Myelitis, Generalized convulsion, 
Guillain-Barré Syndrome, Sensorineural Hearing 
Loss, Acute Kidney Injury, Acute Respiratory Dis-
tress Syndrome (ARDS), Acute Respiratory Distress 
Syndrome (ARDS), Alopecia.

Efficacy/effectiveness in  the  prevention of  Lassa fever 
infection according to the WHO‑suggested case definition 

a)	 Confirmed, Probable or Suspected (WHO case defi-
nition) see 2.6.1.2.

b)	 Confirmed LF hospitalization.
c)	 Other complications attributed to LF vaccination in 

children.

Immunogenicity 

a)	 Humoral response including titers of binding and 
neutralizing antibodies [geometric mean titers 
(GMT)] in serum after primary and/or booster vac-
cination schemes; seroresponse, seroconversion.

b)	 Duration of immune response

Others  Case fatality rate (CFR) in children

Secondary outcomes

1.	 Viremia after vaccination: presence, magnitude, and 
duration of viremia in mother, newborn, infant, child, 
and adolescent.

2.	 Sympotomatic or Asymptomatic LASV infection 
after vaccination (determined by antibody or antigen 
detection in asymptomatic individuals).

3.	 Mother-to-child transmission: Presence and persis-
tence of LASV detection and/or viral load in the pla-
centa, fetal tissues, amniotic fluid, cord blood, vaginal 
fluids, breast milk, neonatal throat swabs, or other 
reported sources.

https://brightoncollaboration.org/speac/
https://brightoncollaboration.org/speac/
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Data extraction and management
Selection
Pairs of reviewers will independently screen each title and 
abstract. For any studies or reports deemed potentially 
relevant, we will obtain the full texts. Review authors, 
working in pairs, will then independently assess these full 
texts and document reasons for excluding studies that do 
not meet the criteria. Any disagreements will be resolved 
through discussion with the review team. This process 
will be conducted using the web-based platform, Nested 
Knowledge (https://​nested-​knowl​edge.​com/).

Data collection
Data for the study will be collected and securely stored 
using REDCap electronic data capture tools, hosted on 
data servers at the Institute for Clinical Effectiveness and 
Health Policy (IECS) in Buenos Aires, Argentina. Before 
formal data extraction begins, we will pilot the process 
on a sample of at least ten studies. Data will be inde-
pendently extracted by pairs of review authors using a 
REDCap form, with any disagreements resolved through 
team discussion. If necessary, we will reach out to study 
authors to clarify any insufficiently reported data. Infor-
mation on funding sources will also be gathered for each 
study included in the living systematic review (LSR).

Risk of bias assessment
Each study will be assessed based on its study design and 
relevant bias domains. For randomized controlled trials, 
we will apply the Cochrane risk of bias tool—version 2 
(RoB2), covering five domains: randomization process, 
deviations from intended interventions, missing outcome 
data, outcome measurement, selective reporting, and an 
overall risk of bias evaluation [50]. For non-randomized 
intervention studies, the ROBINS-I tool will be utilized 
[51]. For controlled before-after studies, we will examine 
baseline measurements, characteristics of studies using 
a secondary site as a control, blinded assessment of pri-
mary outcomes, reliability of primary outcome meas-
ures, and follow-up of both professionals and patients to 
guard against exclusion bias. In uncontrolled before-after 
studies, the same criteria as controlled before-after stud-
ies will be applied, except for baseline measurement and 
characteristics for studies using a second site as control.

For interrupted time series studies, we will evaluate 
the risk of bias across seven domains: independence of 
the intervention from other changes, pre-specified shape 
of the intervention effect, likelihood that the interven-
tion did not influence data collection, blinding of out-
come assessors to intervention allocation, completeness 
of outcome data, selective outcome reporting, and any 
other bias sources. For controlled interrupted time series 
studies, we will add three additional domains specific 

to design-related validity threats: imbalance of baseline 
outcome measures, baseline comparability of interven-
tion and control group characteristics, and protection 
against contamination. For non-comparative studies, the 
NIH Quality Assessment Tool will be applied [52]. After 
answering the different signaling questions, yes, no, can‑
not be determined, not applicable, or not reported, the 
raters will classify the study quality as good, fair, or poor. 
We will use the classifications low, high, or unclear risk 
of bias for consistency with the other designs. We will 
present GRADE certainty of evidence in the ‘Summary of 
findings’ tables.

Data synthesis plan
If suitable data are available, we will conduct meta-anal-
yses for each comparison following the guidelines in the 
Cochrane Handbook for Systematic Reviews of Inter-
ventions, using a random-effects meta-analysis for the 
primary analysis. We will also carry out proportion meta-
analyses to summarize frequencies from single-sample 
studies. Data analysis will be performed in R statistical 
software [53], primarily using the Meta, Metafor, and 
Tidyverse packages [54]. We will calculate pooled hazard 
ratios, risk ratios, or odds ratios with a 95% confidence 
interval (CI) for dichotomous outcomes, and mean dif-
ferences or standardized mean differences for continuous 
outcomes. For non-comparative studies, we will cal-
culate proportions with a 95% CI. To report efficacy or 
effectiveness outcomes, we will convert other outcome 
measures to vaccine efficacy/effectiveness, when possi-
ble, by assessing the risk of disease in vaccinated versus 
unvaccinated individuals and calculating the percentage 
risk reduction. Adjusted effect measures (e.g., by age or 
region) will be prioritized over unadjusted estimates, 
and heterogeneity will be explored through subgroup 
analyses.

Subgroup analysis
We will perform the following prespecified subgroup 
analyses when analyzing the primary outcomes:

•	 Pre-specified subgroups by pregnancy trimester 
(first, second, or third trimester)

•	 Age range of pediatric participants (0–27 days, 28 
days–1 y, 0–4 y, 5–11 y, 12–17 y). These age catego-
ries were selected based on commonly used pediatric 
age groups in vaccine research and policy, reflecting 
developmental stages and immunization schedules.

•	 Age range of adult participants
•	 Risk status for infection of the participants (low or 

high)
•	 LASV vaccine administered

https://nested-knowledge.com/
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•	 Vaccine platform
•	 Dominant LASV virus variants
•	 Study design

Sensitivity analysis
Additional sensitivity analyses will be undertaken by 
excluding high-risk bias studies or using the fixed-effect 
model.

Data visualization
We will utilize an online interactive dashboard for data 
visualization, employing Microsoft Power BI. The most 
relevant variables related to all study populations, includ-
ing adults, pregnant individuals, infants and children, 
will be selected and displayed in figures and tables. Since 
this project is a living systematic review, the living meta-
analysis section will be accessible to users as an inter-
active tool developed as a Shiny application developed 
using R Studio [55]. The application will enable users to 
display meta-analyses of interest by applying filters such 
as age, region, vaccine platform, vaccine doses, and com-
parators. Additionally, predefined subgroup analyses 
will be available for users to choose from. The research 
team will develop an algorithm to determine the end-
points for each study in the living meta-analysis. The 
researchers will conduct a validation to ensure the accu-
racy of the endpoint selection algorithm. The dashboard 
will be updated weekly following the biweekly literature 
searches, and their maintenance will be overseen by the 
core research team at the Instituto de Efectividad Clínica 
y Sanitaria (IECS).

Discussion
The proposed LSR aims to address critical knowledge 
gaps in the safety, efficacy, effectiveness, and immuno-
genicity of Lassa virus (LASV) vaccines, focusing on 
vulnerable populations such as pregnant persons, chil-
dren, and adolescents. By leveraging a biweekly evi-
dence search and an innovative methodology, this LSR 
is designed to provide timely updates as new studies 
emerge, ensuring that its findings remain relevant to pub-
lic health decision-making. The use of an online interac-
tive dashboard powered by Microsoft Power BI further 
enhances the accessibility and dissemination of findings, 
allowing stakeholders to visualize data and track updates 
in real-time. Similar approaches have proven effec-
tive during other outbreak settings, such as COVID- 19 
[40], demonstrating the value of living reviews in rapidly 
evolving research contexts.

The comprehensive search strategy employed in this 
review minimizes the risk of missing relevant studies, 

thereby enhancing the reliability of its conclusions. 
Furthermore, adherence to PRISMA guidelines and the 
use of rigorous methodological tools, such as the grad-
ing of recommendations assessment, development, and 
evaluation (GRADE) approach, underscore the review’s 
commitment to high-quality evidence synthesis. Incor-
porating data from diverse populations, including 
children, pregnant persons, and adults, ensures that 
the findings address the needs of groups most at risk 
of severe Lassa fever outcomes. While the heterogene-
ity of study designs and vaccine platforms presents a 
potential challenge, the use of subgroup and sensitiv-
ity analyses will help mitigate these issues and provide 
more nuanced insights.

This LSR has the potential to significantly impact 
global health by informing vaccine recommendations, 
guiding clinical trial designs, and shaping public health 
policies in Lassa fever-endemic regions. By offering a 
dynamic, continuously updated evidence base, it sup-
ports informed decision-making for LASV vaccine 
deployment and highlights the value of living system-
atic reviews in rapidly evolving research areas [56].
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