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Abstract 

Lassa fever is a viral haemorrhagic fever that remains a significant public health challenge in West 

Africa, particularly affecting countries such as Nigeria, Sierra Leone, Guinea, and Liberia. With over 

1,300 confirmed cases and more than 200 deaths reported in 2024, the disease continues to strain 

healthcare systems and pose a risk to vulnerable populations, including healthcare workers. Current 

treatment options, such as ribavirin, have limitations in efficacy and accessibility, underscoring the 

urgent need for an effective vaccine. Recent outbreaks of viruses such as mpox, Marburg, Zika, and 

dengue highlight how ecological disruptions and fragile health systems can rapidly turn localized 

events into global threats. These lessons reinforce the urgency of genomic surveillance, regional 

collaboration, and accelerated vaccine development for Lassa fever. This review explores recent 

advancements in Lassa fever vaccine development, highlighting the challenges and progress in this 

critical field. Over 30 vaccine candidates are currently in preclinical or clinical evaluation, including 

inactivated, live-attenuated, viral vector, and mRNA-based approaches. The most promising 

candidates, such as the recombinant vesicular stomatitis virus vaccine and INO-4500 DNA vaccine 

have entered early-phase clinical trials, demonstrating safety and immunogenicity. However, 

challenges such as genetic variability, long-term efficacy, and accessibility must be addressed. 

International initiatives, including efforts by the Coalition for Epidemic Preparedness Innovations, 

are accelerating vaccine development. A successful Lassa fever vaccine must ensure robust 

immunogenicity, long-lasting protection, and adaptability to different at-risk populations. With 

continued research and investment, an effective Lassa fever vaccine may soon become a reality, 

significantly reducing disease burden in endemic regions and mitigating future outbreaks. 
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Introduction 

Lassa fever is an acute viral illness that is zoonotic in nature. It is prevalent in certain regions of 

West Africa, including Sierra Leone, Liberia, Guinea, and Nigeria. Countries in close proximity are 

also at risk, as the animal vector for the Lassa virus, known as the "multimammate rat" (Mastomys 

natalensis), is found throughout the area [1, 2]. The disease was first identified in 1969 and derives its 

name from the town in Nigeria where the initial cases were reported [2]. Transmission occurs through 

direct contact with infected rodents, their excrement and urine. Additionally, human-to-human 

transmission can take place through contact with the bodily fluids of an infected individual. The onset 
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of signs and symptoms of Lassa fever generally manifests 1-3 weeks following exposure to the virus. 

Symptoms are frequently mild and may be misdiagnosed as malaria, necessitating a high degree of 

suspicion when malaria treatment fails [3]. Common symptoms include fever, vomiting, abdominal 

pain, general malaise and weakness, headache, and in advanced stages, bleeding from orifices [1].  

In 2018, a significant outbreak of Lassa fever was recorded, affecting 18 states in Nigeria, 

marking the largest outbreak in the history of the disease within the country [4, 5]. As of March 2025, 

there have been 535 confirmed cases and over 100 fatalities [4–6]. The Lassa virus can be detected 

through reverse transcription polymerase chain reaction (RT-PCR), antibody enzyme-linked 

immunosorbent assay (ELISA), or antigen detection tests, with treatment involving the antiviral 

medication ribavirin [2]. Implementing primary prevention through vaccination could significantly 

reduce the increasing burden of Lassa fever in endemic regions. However, to prevent the morbidity 

and mortality associated with vaccine preventable diseases and their complications, and optimize 

control of vaccine-preventable diseases such as Lassa fever, high vaccine uptake is essential.  

The global experience with other emerging and re-emerging pathogens underscores why 

vaccine development for Lassa fever is so critical. It is not unlikely for zoonotic pathogens to plague 

human health with catastrophic outcomes at both local and global levels. History shows that 

pathogens of animal origin will continue to cross into humans with devastating consequences. The 

recent re-emergence of the Oropouche virus in the western Amazon [7], much like Lassa fever, 

illustrates how ecological disruptions such as deforestation, climate change, and human 

encroachment into forest areas facilitate zoonotic spillovers. Similar patterns are evident with Nipah, 

avian influenza, and coronaviruses [8–10]. These events highlight the porous boundaries between 

animal reservoirs and human hosts, stressing the urgent need for genomic surveillance, cross-border 

collaboration, and accelerated vaccine development, not only for Lassa fever but also for other 

zoonotic diseases with epidemic potential. Recent outbreaks provide cautionary lessons. Mpox 

(formerly monkeypox), once confined to Africa, has expanded across multiple continents, showing 

that zoonotic diseases can quickly gain epidemic potential when surveillance and preparedness lag 

[11, 12]. Similarly, Marburg virus, with its high fatality rate and rapid spread in under-resourced 

health systems, mirrors Ebola and highlights how fragile health infrastructures amplify viral threats 

[13, 14]. Arboviruses like dengue and Zika also demonstrate the adaptability of mosquito-borne 

viruses: for instance, the 2024 Zika outbreak in Pune, India revealed enhanced transmissibility despite 

mostly mild symptoms, underscoring the risks posed by viral evolution in vulnerable groups such 

as pregnant women [15]. The 2017 dengue outbreak in Vietnam, driven by an evolving DENV-1 

lineage, illustrated how localized outbreaks can escalate into wider epidemics [16, 17]. Avian 

influenza strains (H5, H9) and coronaviruses further exemplify how mutations and animal reservoirs 

can fuel pandemics, with COVID-19 serving as the starkest reminder of the catastrophic potential of 

zoonotic spillovers [9, 18, 19]. These converging ecological, environmental, and social factors 

highlight the growing threat of zoonotic pathogens and reinforce the urgency of a proactive approach 

to Lassa fever. 

Against this backdrop, Lassa fever presents unique epidemiological challenges: up to 80% of 

infections are asymptomatic or mild and often go unreported due to overlapping symptoms with 

malaria and limited access to diagnostic tools in endemic areas [20–22]. This silent transmission 

dynamic undermines conventional outbreak containment strategies, necessitating a population-wide 

preventive approach through immunization. Moreover, the disease places an outsized burden on 

healthcare systems, particularly in rural West African settings, where outbreaks recur annually and 

resources are constrained [4, 23]. Healthcare workers, who are repeatedly exposed to infected patients 

in under-resourced clinical environments face a high occupational risk [24, 25]. A vaccine with high 

uptake not only offers direct protection but also contributes to herd immunity, reducing the 

likelihood of nosocomial and community transmission, even among unvaccinated individuals [24]. 

In light of these realities, achieving widespread immunization is not merely desirable but crucial for 

sustainable outbreak control. The WHO’s Target Product Profile (TPP) for Lassa fever vaccines 

emphasizes the need for vaccines that are feasible for mass deployment in endemic areas [26]. 
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Without high uptake, even the most efficacious vaccines will fall short of their public health potential, 

especially in populations where prior access to prevention and care has been limited. The success of 

vaccine initiatives in similar contexts such as those for Ebola and Yellow Fever demonstrates that 

community trust, infrastructure readiness and consistent outreach are all pivotal in achieving the 

uptake levels necessary to break transmission chains and reduce the Lassa fever burden over the long 

term.  

In this perspective, we critically examine the current vaccine landscape, highlight progress in 

clinical development, challenges and explore strategic pathways for equitable access and real-

world deployment in endemic regions.  

Lassa Fever Disease Burden and Challenges 

Lassa fever remains a major public health problem in West Africa, deeply affecting communities 

and overwhelming healthcare systems. The disease is a constant threat in countries like Nigeria, 

where there are outbreaks every year, claiming lives in hundreds. It is estimated that between 100,000 

and 300,000 people are infected annually, resulting in approximately 5,000 deaths [27, 28]. Mortality 

rates among hospitalized patients ranging from 15% to 20%, Nigeria accounts for a significant portion 

of cases, with multiple outbreaks reported annually [2]. Between 2021 and 2025, Nigeria faced 

recurrent Lassa fever outbreaks, with significant variations in confirmed cases and mortality rates. 

The Nigeria Centre for Disease Control (NCDC) weekly situation report recorded a total of 510 

confirmed cases and 102 deaths in 2021, resulting in a case fatality rate (CFR) of 20%. The following 

year, in 2022, the outbreak intensified, with 1,067 confirmed cases and 189 deaths, leading to a slightly 

lower CFR of 17.7%. The situation remained critical in 2023, as the number of confirmed cases 

increased to 1,170, with 200 deaths, yielding a CFR of 17.1%. Despite efforts to improve surveillance 

and response, the burden of the disease remained high. In 2024, the outbreak persisted, with 1,309 

confirmed cases and 214 deaths, translating to a CFR of 16.3%. Notably, 62% of these cases were 

reported from Ondo, Edo, and Bauchi states, highlighting the endemic nature of Lassa fever in these 

regions. By 2025, as at March 2, Nigeria had recorded 535 confirmed cases and 100 deaths, with a CFR 

of 18.7%.  Among the fatalities was a Nigerian physician who tragically succumbed to the disease 

shortly after returning from the United Kingdom [1, 4, 5] (Figure 1). This incident underscored the 

occupational risks faced by healthcare workers in managing Lassa fever patients and the potential 

for international spread if cases are not promptly detected and contained.  Over these five years, 

fluctuations in the annual case numbers and mortality demonstrated the continued endemicity of the 

virus, emphasizing the need for sustained intervention efforts, improved surveillance, and enhanced 

healthcare infrastructure to mitigate its impact [4, 5]. 

 

Figure 1. Representing confirmed cases, deaths and case fatality rate (CFR) for Lassa fever in Nigeria from 2021 

to 2025. The bar chart shows the number of cases and deaths, while the line graph represents the CFR. Case 
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definitions follow the Nigeria Centre for Disease Control criteria (a confirmed case is defined as one testing 

positive via RT-PCR or antigen detection assay). 

The socioeconomic impact is compounded by the disease’s tendency to affect individuals in their 

most productive years, as well as the significant occupational risk it poses to healthcare workers 

through nosocomial transmission [24, 25, 29]. Recent outbreaks have shown an expansion into 

previously unaffected regions, raising concerns about geographic spread [1, 5, 23].  This puts 

additional strain on an already fragile healthcare system, with high costs for outbreak management, 

including isolation facilities, personal protective equipment (PPE), and diagnostic testing. Poor 

adherence to infection prevention and control (IPC) measures in healthcare settings also increases the 

risk of nosocomial transmission. Considering the limited options of treatment, ribavirin is only 

effective when administered in the early stage of infection; however, delayed diagnosis often makes 

this treatment window inaccessible in resource-limited settings. Additionally, its unavailability, 

narrow therapeutic window and the fact that approximately 15% of hospitalized patients die despite 

treatment further limit its impact hence there is a dire need for more-effective therapies [30, 31]. It 

should also be noted that survivors of Lassa fever often face numerous long-term complications, 

including delirium, chronic kidney disease, and neurological issue, with hearing loss being the most 

common [32]. Till date, the exact mechanism of Lassa fever-related hearing loss remains unknown 

[33, 34]. Despite these serious sequelae, no vaccine has been approved. Although vaccine candidates 

using viral vector and mRNA technologies are progressing in preclinical and early clinical stages, the 

availability of this vaccine remains a distant goal [35] 

Current Lassa Fever Vaccine Candidates 

The current efforts to develop a Lassa fever vaccine have embraced a variety of strategies in 

order to overcome the unique challenges posed by the virus. Researchers are exploring both 

traditional and innovative approaches, ranging from inactivated and live-attenuated vaccines to 

more advanced platforms such as DNA, protein subunit, viral vector, and mRNA-based vaccines [36, 

37]. Inactivated vaccines, which use virus particles rendered non-infectious through chemical or 

physical methods, offer the benefit of safety, though they sometimes require adjuvants or booster 

doses to stimulate a strong immune response. Live-attenuated vaccines, on the other hand, involve 

the use of weakened forms of the virus and have the potential to induce robust, long-lasting 

immunity; however, concerns about safety in immunocompromised individuals have tempered 

enthusiasm for this approach [36]. 

Preclinical studies have played a crucial role in shaping the current vaccine landscape. Early-

stage research using animal models ranging from small rodents to non-human primates has provided 

valuable insights into the safety and immunogenicity of various candidates. These studies have been 

instrumental in refining vaccine constructs, with viral vector and DNA-based platforms 

demonstrating promising results in terms of eliciting both humoral and cellular immune responses 

[37]. For instance, experimental vaccines employing recombinant viral vectors have shown the ability 

to induce strong protective immunity in preclinical models, laying the groundwork for their 

subsequent testing in human subjects [38]. 

The transition from preclinical research to clinical evaluation is exemplified by several 

candidates that have now entered early-phase trials. Among these, the recombinant vesicular 

stomatitis virus-based vaccine (rVSVΔG-LASV-GPC), developed through collaborations led by the 

International AIDS Vaccine Initiative, has advanced into clinical trials where preliminary findings 

indicate an acceptable safety profile and encouraging immunogenicity [39–43]. Similarly, the INOVIO 

Pharmaceuticals’ DNA vaccine candidate, INO-4500, has moved into phase I trials with early results 

suggesting that it is well tolerated and capable of inducing robust cellular responses [44, 45]. In 

addition to these efforts, recent initiatives backed by the Coalition for Epidemic Preparedness 

Innovations (CEPI) are leveraging mRNA technology, a platform that has been validated during the 

COVID-19 pandemic, to expedite vaccine development and enable scalable manufacturing [46, 47]. 
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Another significant candidate, MV-LASV, employs a measles virus vector to express the glycoprotein 

of the Lassa virus. Phase I trials for this vaccine have demonstrated strong antibody responses 

without notable safety issues [48, 49]. The Chimpanzee Adenovirus (ChAdOx1) vector has also 

shown potential as a viral platform for Lassa fever vaccines. It encodes the LASV glycoprotein 

precursor (GPC) gene and has exhibited strong immunogenicity in animal models. A single dose of 

ChAdOx1-Lassa-GPC conferred complete protection to guinea pigs against lethal challenges from 

the Lassa virus, with minimal viral RNA detected in tissues. A prime-boost regimen further amplified 

antibody responses and eradicated viable virus from tissues. These findings supported the 

advancement of development and testing in non-human primates prior to progressing to human 

trials [37]. Another candidate is the Venezuelan equine encephalitis (VEEV)-based Lassa fever 

vaccine, which utilises replication-deficient RNA replicons, rendering it immunogenic and safe due 

to its non-infectious characteristics. It has provided complete protection in guinea pigs against the 

Lassa virus when expressing LASV GPC or NP, although it necessitated three doses for effective 

immunity, with additional preclinical development required before it can move forward to human 

trials [37]. A central focus of vaccine design is the Lassa virus glycoprotein complex (GPC), the major 

surface antigen and the most immunodominant target [50, 51]. GPC is cleaved into GP1 and GP2, 

which mediate viral attachment and fusion, and most vaccine platforms, including DNA, mRNA, 

and viral vectors such as rVSV and Modified Vaccinia Ankara (MVA) express this antigen because 

neutralising antibodies against it can block viral entry [50, 52, 53]. Moreover, several studies have 

mapped CD8⁺ T-cell epitopes within the GPC and nucleoprotein, showing that survivors often mount 

strong T-cell responses thought to contribute to protection [54, 55]. These findings support the 

development of vaccines incorporating well-characterized T-cell epitopes, delivered either as 

synthetic peptides or encoded in viral or nucleic-acid vectors, to broaden and enhance immunity 

against multiple Lassa virus lineages. The table 1 below summarises vaccine candidates in clinical 

trial phase. 

Table 1. Summary of vaccine candidates and their current statuses (as of Masch 16, 2025). 

Vaccine 

candidates 
Developer Platform 

Clinical trial 

phase/number 

Trial 

Location 
Notes 

rVSVΔG-

LASV-GPC 

IAVI & 

Partners (CEPI, 

NIH, BARDA, 

EDCTP) 

Recombinant 

vesicular 

stomatitis virus 

(rVSV) 

expressing 

LASV-GPC 

Phase II ongoing 

(PACTR202210840719552) 

Ghana, 

Liberia, 

Nigeria 

This candidate 

is in phase II 

trials, assessing 

safety, 

tolerability, and 

immunogenicity 

in adults and 

children, 

including those 

living with HIV 

[56]. Most 

advanced trail; 

enrolling over 

600 participants. 

MV-LASV 

Themis 

Bioscience 

(now part of 

Merck), CEPI, 

Institut Pasteur 

Recombinant 

Measles virus 

vector 

Phase I completed 

(NCT04055454) 
Belgium 

Demonstrated 

promising 

safety and 

immunogenicity 

results in initial 

trials [44, 48, 

49]. 
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INO-4500 
Inovio 

pharmaceutical 

DNA vaccine 

encoding 

LASV-GPC 

Phase 1a completed 

(NCT03805984) 

Phase 1b ongoing 

(NCT04093076) 

United 

States, 

Ghana 

Completed 

phase Ia trials; 

further 

development 

status to be 

confirmed [44, 

48]. 

EBS-LASV 
Emergent 

BioSolutions 

VesiculoVaxTM 

live attenuated 

vector 

Phase I ongoing 

(PACT202108781239363) 
Ghana 

Evaluating 

safety and 

immunogenicity 

in adults [44, 

48]. 

ChAdOx1-

Lassa-GPC 

University of 

Oxford, CEPI, 

Janssen 

Vaccines 

Chimpanzee 

Adenovirus 

(ChAdOx1) 

expressing 

LASV-GPC 

Preclinical completed; 

Phase Ia planned 

UK (Phase 

1); West 

Africa 

(Planned) 

Immunogenic; 

built on same 

platform as 

AstraZeneca 

COVID-19 [57]. 

LASSARAB 

Thomas 

Jefferson 

University, 

NIH 

Inactivated 

Rabies Virus 

Vector 

expressing 

LASV-GPC 

Phase 1 ongoing 

(NCT06546709) 

USA 

(Maryland) 

Dual-use 

potential for 

rabies and 

LASV; full 

protection in 

NHPs [58] 

IAVI - International AIDS Vaccine Initiative; CEPI - Coalition for Epidemic Preparedness Innovations; NIH - 

National Institutes of Health; BARDA - Biomedical Advanced Research and Development Authority; NHPs – 

Non human primates. 

Together, these diverse approaches underscore the dynamic and multifaceted nature of the 

current vaccine development landscape. Although challenges remain such as optimizing immune 

responses and ensuring long-term safety, the convergence of traditional methods with novel 

technologies offers hope that an effective and widely accessible Lassa fever vaccine will eventually 

become a reality [37]. Continued investment in both preclinical research and early-phase clinical trials 

is critical, as it not only informs the design of next-generation vaccine candidates but also enhances 

our overall preparedness for controlling outbreaks of this debilitating disease [44, 48]. 

Challenges in Lassa fever vaccine development 

The first Phase II trial of a Lassa fever vaccine just commenced in 2024, despite the disease’s 

devastating impact over the past four decades [26]. Vaccine development has faced technical, 

regulatory, and ethical challenges. Approximately 34 vaccine candidates are currently in various 

stages of development (preclinical and clinical), raising hopes for a breakthrough in preventing this 

deadly disease [48]. 

The WHO’s 2017 TPP for Lassa virus (LASV) vaccines is the benchmark for assessing candidate 

vaccines [26]. Key criteria include: 

(i) WHO-acceptable safety and reactogenicity, 

(ii) an injectable single-dose regimen, 

(iii) high efficacy (≥70%) in preventing infection or disease caused by LASV lineages I to IV, and 

(iv) long-lasting protection (≥5 years). 

As of now, no vaccine candidate has fulfilled all these requirements. One of the greatest 

challenges in Lassa fever vaccine development is the extensive genetic diversity of the virus, the 

highest among the Arenaviridae family. A total of 54 strains has been sequenced and classified into 

four described lineages—three found in Nigeria and the fourth in Guinea, Liberia, and Sierra Leone 

[59]. A universal vaccination approach may not be suitable for Lassa fever. In endemic settings where 
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populations are impoverished and have limited access to healthcare, a single-dose vaccine would be 

ideal. In contrast, for high-risk populations like healthcare professionals and military staff, a multi-

dose vaccination schedule may be more feasible, given their capacity to sustain consistent clinical 

interactions and adhere to multi-dose protocols. Additionally, this approach supports the objective 

of swiftly inducing and sustaining elevated antibody levels, which is essential in addressing 

nosocomial exposures encountered by this demographic [37]. 

Lassa fever vaccines fall into two broad categories: replication-competent and non-replicating 

vaccines, each with distinct advantages and limitations. Replication-competent vaccine contains live 

but weakened viruses that can replicate in the body to trigger a strong immune response, often 

providing long-lasting immunity with fewer doses e.g oral polio vaccine and measles vaccine while 

non-replicating option such as inactivated LASV preparations, virus-like particles (VLPs), peptide-

based vaccines, and DNA vaccines contain killed or non-replicating components that can stimulate 

immune response without the risk of causing disease. These often require multiple doses or boosters 

for long-term protection which may not be suitable for those in endemic regions due to poor 

infrastructure [37]. LASV-like particles expressing GP, NP, and Z genes, though immunogenic in 

mice, are expected to provide minimal protective efficacy due to the absence of viral RNA’s built-in 

adjuvant role, which is crucial for eliciting an effective adaptive immune response. Additionally, 

VLPs are poor inducers of MHC-I-dependent T-cell responses and are prone to contamination with 

host-derived glycoproteins, posing another significant limitation [60, 61]. 

Epitope-based strategies using LASV GPC-derived epitopes offer an alternative approach but 

come with safety concerns, especially in previously exposed populations, as is common in endemic 

regions. The reactivation of pre-existing CD8+ T-cell clones can trigger immunopathologic effects 

with severe consequences. Similarly, Lassa virus DNA vaccines share concerns associated with 

epitope-based strategies. While DNA vaccine immunogenicity can be enhanced through 

electroporation, this technology is not well-suited for prophylactic vaccination [61, 62]. Replication-

competent vaccines are best suited to antigen presentation via MHC molecules, activating the cell-

mediated immunity necessary for disease prevention. This mechanism makes them more effective 

than their non-replicating counterparts [62]. Alphavirus replicon technology presents a promising 

middle ground, enabling the delivery and transduction of target genes into cells without spreading 

beyond initially infected cells. This approach offers a potential compromise between replication-

competent and non-replicating vaccine strategies, holding promise for future vaccine development 

[63]. 

The genetic variability of LASV strains across different geographic regions necessitates multi-

centre efficacy trials across endemic countries. However, this presents significant challenges in 

resource-limited settings, where infrastructure for clinical trials remain inadequate. 

Recent Advances in Lassa Fever Vaccine Research 

However, significant progress has been made in developing Lassa fever vaccines, utilizing 

various platforms tested in both non-human primates and humans. These platforms include 

recombinant viral vectors such as vesicular stomatitis virus (rVSV) and measles virus, as well as DNA 

and RNA-based vaccine technologies. Additionally, inactivated viruses like the rabies virus and viral 

vaccines modelled after the Yellow Fever 17D (YF 17D) vaccine have been investigated. The rVSV 

platform, notably, is being used in the ongoing IAVI Phase II clinical trial. This platform is similar to 

the one used in Merck’s single-dose ZEBOV (Zaire ebolavirus) vaccine, which was approved in 

December 2019 [64]. 

Innovations in Lassa fever vaccine research have leveraged new technologies, particularly viral 

vector vaccines, which offer several advantages over traditional subunit vaccines. These recombinant 

viral vectors elicit both cell-mediated and humoral immune responses, thereby enhancing their 

effectiveness. Furthermore, viral vectors can induce high levels of immunogenicity without requiring 

an adjuvant, provide long-lasting immune responses, and, in some cases, function effectively as 

single-dose vaccines. This approach has been successfully demonstrated with the ZEBOV vaccine, 
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after which the IAVI Lassa fever vaccine candidate currently in Phase II trials is modelled [56, 64]. In 

addition to viral vector vaccines, the emergence of modified mRNA vaccine technology presents new 

opportunities for Lassa fever vaccine development. Modified mRNA vaccines offer multiple 

advantages, including high immunogenicity, non-infectious properties, and the absence of viral 

vectors or carriers that could trigger undesirable immune responses. Also, unlike DNA-based 

vaccines, mRNA vaccines do not carry the risk of integrating into the host genome. However, a 

potential challenge with mRNA vaccines is their reduced immunogenicity, which researchers have 

addressed by incorporating nucleoside modifications to prevent recognition by the innate immune 

system [50, 65, 66]. 

The development of Lassa fever vaccines has been bolstered by extensive collaborations among 

international organisations, research institutes, and public-private partnerships. Key players in these 

efforts include the Nigeria Centre for Disease Control (NCDC), the International AIDS Vaccine 

Initiative (IAVI), the West Africa Lassa Fever Consortium (WALC), the Noguchi Memorial Institute 

for Medical Research (NMIMR), INOVIO Pharmaceuticals, the Partnership for Research on Vaccines 

and Infectious Diseases Liberia (PREVAIL), HJF Medical Research International in Nigeria, the Public 

Health Agency of Canada, and the Coalition for Epidemic Preparedness Innovations (CEPI). These 

partnerships have supported various clinical trials, including the ongoing Phase II VSV-GPC trial, 

the MS-LASV and EBS-LASV trials, and the INO-4500 trial [56, 67]. These collaborative efforts have 

yielded several benefits, particularly in enhancing the readiness to develop and deploy vaccines 

against emerging Lassa virus variants with pandemic potential. Additionally, these partnerships help 

address issues related to vaccine accessibility and affordability, ensuring that immunisation efforts 

can reach remote and underserved communities. These efforts also contribute to establishing West 

African countries, such as Ghana and Nigeria, as potential vaccine manufacturing hubs for the region, 

which could improve regional health security and response capabilities [68]. 

Despite the absence of an approved Lassa fever vaccine, promising candidates have progressed 

to clinical trials. Notably, the rVSV∆G-LASV-GPC vaccine candidate is currently in Phase II trials 

(PACTR202210840719552), with plans to enrol over 600 healthy volunteers from Nigeria, Ghana, and 

Liberia [69]. These advancements mark a significant step toward the eventual deployment of a Lassa 

fever vaccine. While vaccines are available for some viral haemorrhagic fevers, including Yellow 

Fever (YF-17D), Ebola virus (ZEBOV and ERVEBO), and Argentine haemorrhagic fever (Candid #1 

vaccine), most haemorrhagic viral diseases still lack effective preventive vaccines. The advancements 

in the research of Lassa fever vaccines underscore the essential requirement for ongoing innovation, 

collaboration, and financial commitment in the development of vaccines aimed at addressing these 

potentially fatal diseases [37]. 

Future Direction in Vaccine Development 

The future of Lassa fever vaccine development must address not only the scientific and technical 

challenges but also the logistical, social, and political barriers that could hinder its widespread 

adoption. Lassa fever is predominantly a disease of rural communities, where healthcare 

infrastructure is often limited, and roads are poorly developed. These regions face significant 

challenges in vaccine distribution, storage, and administration. The COVID-19 pandemic highlighted 

the difficulties of delivering vaccines to remote areas, with many rural populations unable to access 

vaccines due to logistical barriers [70, 71]. To overcome these challenges, innovative delivery methods 

must be prioritised. For instance, developing thermostable vaccines that do not require cold storage 

could simplify distribution in resource-limited settings. Technologies such as lyophilized (freeze-

dried) formulations or nanoparticle-based delivery systems could enhance vaccine stability, making 

it easier to transport and store vaccines in rural areas [72, 73]. Additionally, deploying mobile 

vaccination units or community health workers to deliver vaccines directly to rural populations could 

improve accessibility. Integrating Lassa fever vaccination efforts with existing public health 

initiatives, such as maternal and child health programs or malaria vaccination campaigns, could also 

increase coverage and reduce costs [74, 75]. Recent regional policy momentum provides an 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 1 October 2025 doi:10.20944/preprints202509.2592.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202509.2592.v1
http://creativecommons.org/licenses/by/4.0/


 9 of 16 

 

opportunity to support these logistical strategies. At the September 2025 ECOWAS/WAHO “2nd 

Lassa Fever International Conference,” West African health ministers issued a joint communiqué 

committing to accelerate Lassa fever vaccine readiness, co-finance late-stage trials, and strengthen 

regulatory and laboratory capacity across member states [76]. These commitments emphasised site 

preparedness for candidates such as rVSVΔG-LASV-GPC, with Ghana, Nigeria, and Liberia 

identified as priority locations for upcoming studies [56, 64, 69]. Embedding such political will and 

financing into implementation plans could greatly enhance equitable access once a vaccine is 

licensed. 

However, accessibility is only one part of the equation. Vaccine hesitancy, fuelled by the 

politicisation of pharmaceutical companies during the COVID-19 pandemic, poses a significant 

barrier to widespread vaccine adoption. In many rural areas, scepticism about vaccines is 

compounded by misinformation, cultural beliefs, and a lack of education about the benefits of 

immunisation [77, 78]. To ensure that a Lassa fever vaccine is widely accepted, trust must be rebuilt 

through transparent and inclusive processes. Community engagement is critical: conference 

discussions also stressed the need to integrate local leaders, community advisory boards, and civil 

society early in vaccine roll-out, echoing lessons from Ebola vaccination efforts. Involving local 

leaders, healthcare workers, and community members in vaccine education campaigns can help 

address misconceptions and build confidence in the vaccine. Transparency in vaccine development, 

including clear communication about clinical trial results and independent oversight, is essential to 

restore public trust. Furthermore, addressing historical inequities in healthcare access is crucial. 

Many rural communities in West Africa have been excluded from healthcare initiatives in the past, 

and a Lassa fever vaccine program must prioritize equity to demonstrate a genuine commitment to 

improving healthcare access for marginalized populations [79]. 

The potency of a Lassa fever vaccine is another critical factor in its success. The WHO’s TPP for 

Lassa fever vaccines calls for a single-dose vaccine with ≥70% efficacy [26]. However, achieving this 

level of protection may be challenging due to the genetic diversity of the Lassa virus and the need for 

long-lasting immunity [59]. Lessons from other vaccines, such as the malaria vaccine (RTS,S/AS01), 

which requires multiple doses and has limited efficacy, highlight the importance of developing a 

highly potent vaccine for Lassa fever [80]. A successful vaccine must provide robust immunity 

against all major Lassa virus lineages (I-IV), which may require the inclusion of multiple antigens or 

the use of platforms that elicit broad immune responses, such as mRNA or viral vector vaccines [38, 

60]. Ensuring that the vaccine provides long-lasting protection is also essential, particularly in 

endemic regions where repeated exposure to the virus is likely. Additionally, the vaccine must be 

effective in vulnerable groups, such as healthcare workers, pregnant women, and 

immunocompromised individuals, who are at increased risk of severe disease [21, 24]. 

Equitable access to the vaccine is another major concern. The COVID-19 pandemic exposed stark 

disparities in vaccine distribution, with rural areas in West African countries often receiving vaccines 

months or even years after urban areas [79]. To avoid repeating these mistakes, a Lassa fever vaccine 

program must prioritize equitable access from the outset. Global collaboration will be essential, 

partnerships between international organizations, governments, and pharmaceutical companies can 

ensure that vaccines are distributed fairly. Furthermore, essential insights gained from the Ebola 

vaccination campaigns in Africa should be taken into account. The effective ring vaccination 

approach employed for Ebola could be modified for Lassa fever, focusing on healthcare professionals 

and areas with high incidence in Nigeria such as Ondo and Edo states [23, 24, 81]. Community 

resistance observed during Ebola outbreaks indicated that top-down strategies are ineffective 

without local involvement [82]. The community advisory boards from the EBOVAC-Salone trial can 

serve as a model for the deployment of the Lassa vaccine in rural settings [83]. Initiatives such as 

COVAX, which aimed to provide equitable access to COVID-19 vaccines, also offer a model for future 

efforts. Building on the ELFIC 2025 call for sustainable financing, establishing regional manufacturing 

hubs and co-financing mechanisms could secure supply for endemic countries and mitigate reliance 

on external donors [56, 76]. Ensuring that the vaccine is affordable for low-income countries is also 
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critical. Subsidies, tiered pricing, or voluntary licensing agreements could help reduce costs and make 

the vaccine accessible to those who need it most.  

Conclusion 

Lassa fever remains a major public health threat in West Africa, causing significant morbidity, 

mortality, and socioeconomic burden. Despite decades of research, no licensed vaccine is yet 

available, and existing treatments are limited in effectiveness. The persistent challenge of genetic 

diversity among Lassa virus strains, regulatory complexities, and ethical considerations in vaccine 

trials have slowed progress. However, recent advances in vaccine research spanning inactivated, live-

attenuated, DNA, viral vector, and mRNA platforms offer hope for an effective and accessible 

vaccine. Early-stage clinical trials, including rVSV and mRNA-based candidates, have shown 

promising results in inducing immune responses. Continued investment in pre-clinical research, 

regulatory streamlining, and collaborative global initiatives, such as those led by CEPI, are crucial for 

accelerating vaccine development. By addressing existing challenges and ensuring equitable access, 

the goal of a widely available Lassa fever vaccine is within reach, holding immense potential to 

reduce the burden of this deadly disease in endemic regions. Indeed, as the world prepares for future 

pandemics, establishing robust vaccine platforms for endemic diseases like Lassa fever is no longer 

optional but essential for global health security. 
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