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A strategic model for developing vaccines against neglected diseases: An example of 
industry collaboration for sustainable development
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ABSTRACT
Infectious diseases continue to disproportionately affect low- and middle-income countries (LMICs) and 
children aged <5 y. Developing vaccines against diseases endemic in LMICs relies mainly on strong public- 
private collaborations, but several challenges remain. We review the operating model of the GSK Vaccines 
Institute for Global Health (GVGH), which aims to address these challenges. The model involves i) selection 
of vaccine targets based on priority ranking for impact on global health; ii) development from design to 
clinical proof-of-concept; iii) transfer to an industrial partner, for further technical/clinical development, 
licensing, manufacturing, and distribution. Cost and risks associated with pre-clinical and early clinical 
development are assumed by GVGH, increasing the probability to make the vaccine more affordable in 
LMICs. A conjugate vaccine against typhoid fever, Vi-CRM197, has recently obtained WHO prequalification, 
within a year from licensure in India, demonstrating the success of the GVGH model for development and 
delivery of global health vaccines.
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Introduction

Addressing the burden of neglected diseases through 
vaccine development

More than 20 y into the twenty-first century, child mortality 
rates are still soaring, especially in low-income countries, 
despite tremendous efforts and progress achieved over the 
last decades. By 2015, the United Nations Millennium 
Development Goals initiative resulted in a decline of the mor-
tality rate by more than half, among children <5 y of age 
compared to 1990, but still not reaching the targeted 75% 
reduction. Starting from 2016, the Sustainable Development 
Goals (SDGs) program is being implemented and targets an 
under-5 mortality rate of ≤25/1,000 livebirths by 2030.1 In 
2019, 38/1,000 livebirths were reported, a decline of 59% 
from 1990. Disparities between high-income and low-/middle- 
income countries (LMICs) still exist, with the highest mortality 
rates being reported for Sub-Saharan Africa and Central and 
Southern Asia, together accounting for 80% of the total deaths 
in children <5 y of age in 2018.2

In particular, infectious diseases continue to disproportio-
nately affect LMICs and children <5 y of age.3 Pneumonia, 
diarrheal disease, and malaria were the leading causes of mor-
tality in this age group in 2018. Nevertheless, most communic-
able diseases can be controlled by improvements in the access 
to and quality of water and sanitation, which is not always 
achieved in low-income countries. Other prevention methods 
such as vaccination can be effective, but costs and time asso-
ciated with development and introduction of a vaccine are 
limiting this approach, especially in poor-resource settings. 
Vaccine development, starting from proof-of-concept through 
approval and market placement, is an enterprise involving 

considerable resources and financial risk and which cannot 
always be undertaken in LMICs. This is, however, feasible for 
developed countries, which have the required financial 
resources and a suitable research and development (R&D) 
infrastructure but not the commercial drive stemming from 
an unmet need, because most infectious diseases with high 
medical and economic burden in LMICs are already controlled 
in high-income geographies. Therefore, the support of public 
and private organizations plays a major role in the control of 
neglected diseases worldwide. Funding of R&D and product 
development for these diseases have increased over the last five 
years. However, there is still a disproportionate distribution of 
financial resources from one disease to another, with the bulk 
of funds being allocated to HIV, malaria, and tuberculosis 
(Figure 1).4,5

The GSK Vaccines Institute for Global Health (GVGH), 
formerly functioning within Novartis, was created in 2007 
and became operational in 2008 as a science-led organization, 
with the main purpose of developing effective and affordable 
vaccines for neglected infectious diseases of impoverished 
communities.6,7 GVGH is now a subsidiary of GSK and part 
of its global health organization and focuses on the develop-
ment of public health priority vaccines in the absence of 
a strong commercial drive. The institute’s aim is to de-risk 
early technical and clinical vaccine development to enable 
sustainable supply of the vaccine in LMICs by 
a commercializing partner. In 2019, the model introduced by 
the institute was adopted by GSK as the official model for 
developing its global health strategy, to further facilitate access 
to vaccines and other medicinal products in LMICs. We review 
the GVGH operating model and showcase its performance 
through its first success story: the development of a typhoid 
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conjugate vaccine (TCV) against typhoid fever (Vi-CRM197), 
with rapid advance from research to licensure and World 
Health Organization (WHO) prequalification.

Materials and methods

Search strategy and selection criteria

We performed a text search on PubMed and Google Scholar, 
using the terms “Novartis Vaccines Institute for Global 
Health,” “NVGH,” “GSK Vaccines Institute for Global 
Health,” and “GVGH.” We also performed a gray literature 
search on 24 August 2021. In addition, we performed a gray 
literature search to identify press releases related to GVGH and 
NVGH. Articles/press releases referring to the operating model 

of the institute and describing any phase in the development of 
Vi-CRM197 were included in the current review.

GVGH – an innovative model for sustainable global 
health strategies

The GVGH operating model is structured around several main 
steps: selection of the candidate vaccine targets (based on 
a priority ranking for impact on global health); development 
of the vaccine (from design to clinical proof-of-concept in the 
target population); and transfer of the vaccine to an industrial 
partner vaccine manufacturer which will undertake further 
technical and clinical development, licensing, manufacturing, 
and distribution of the vaccine (Figure 2).
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GVGH relies on a rigorous selection process for the identi-
fication of its potential projects, with several key criteria being 
applied. The primary criterion is the possibility to achieve the 
best impact on public health of impoverished communities 
with the available resources. With this in mind, pathogens are 
“ranked’ by disease burden in LMICs and the potential for 
a vaccine to substantially impact public health. Neglected dis-
eases for which vaccines are not in advanced development 
elsewhere, or for which a strong commercial driver is not 
available, are identified as priority targets. The probability of 
technical success and likelihood of the vaccine being imple-
mented, if safe and effective, are also factored in,8 along with 
a good fit with the institute’s prioritization for developing and 
implementing innovative and generic technologies, suitable for 
a wide range of vaccines. In addition, the development of 
a targeted vaccine is fully aligned with the parent pharmaceu-
tical company’s overall global health strategy to advance pro-
ducts tailored for ease of implementation in any manufacturing 
facility throughout the world. In the selection of the initial 
GVGH projects, a triage approach was used. Thus, the disease 
burden in LMICs was considered for approximately 60 infec-
tious diseases; from these, non-neglected infectious diseases, 
those with commercialized vaccines or vaccines in advanced 
development, and with low burden or with effective treatment 
were eliminated in the selection process. This led to the identi-
fication of around 20 potential vaccines for neglected diseases, 
and vaccines against Salmonella and Shigella were selected as 
priority for development.

While recognized as a leading incident cause of health loss 
in all ages,9 the burden of enteric infections is probably still 
underestimated, especially in LMICs.9,10 Based on the key 
selection criteria, enteric bacterial diseases were selected as 
the initial GVGH priority projects. The leading cause of enteric 
fever in impoverished communities of South and Southeast 
Asia is Salmonella enterica subspecies enterica serovar Typhi 
(S. Typhi). An increase in the incidence of S. Paratyphi A cases 
has also been observed recently.11 This led to the prioritized 
development of Vi-CRM197, a TCV, and that of a bivalent 
typhoid-paratyphoid A conjugate vaccine. GVGH is also pur-
suing vaccines against invasive nontyphoidal Salmonella (a 
major cause of morbidity and mortality in Sub-Saharan 
Africa, especially among malnourished children11), Shigella (a 
major cause of diarrhea in children <5 y of age in LMICs7), and 
group A Streptococcus (a pathogen responsible for a wide range 
of diseases, some of which can lead to long-term 
morbidities12). Each of these bacteria is known to carry anti-
biotic resistance markers, and effective vaccines would also 
contribute to better antibiotic stewardship.

Once the target vaccine is identified, its initial development 
is carried out at GVGH. To date, the institute has partnered for 
the antigen discovery phase, and focused on the optimization 
of suitable antigens and their formulation into products that 
can generate optimal safety and immune response. GVGH also 
designs and implements manufacturing processes for pilot- 
scale production, including the integration of good documen-
tation/manufacturing practices guaranteed to comply with reg-
ulatory requirements for product licensure. Special emphasis is 
put on sustainable technologies which are applicable to low- 
income settings due to their flexibility and affordability by 

design, with robust, non-complex processes, easily scalable 
and adaptable to commonly available equipment/facilities. 
These technologies should also allow for the production of 
vaccines that are easy to deliver, store, and administer.

Phase 1 and phase 2 clinical trials are designed and con-
ducted to demonstrate an acceptable safety profile and ade-
quate immunogenicity of the vaccine in the target population, 
before transfer to the industrial partner for further clinical 
development. Over the last decade, GVGH initiated more 
than 10 phase 1/2 trials in the European Union, the United 
States, India, Pakistan, the Philippines, and Kenya (Table 1) 
and has plans to start several additional first-in-human phase 1 
trials in Europe and Africa within the next two years.

The preferred industrial partner is a previously identified, 
suitable business entity, which may be a developing country 
vaccine manufacturer (DCVM), other pharmaceutical com-
pany, or GSK. The GVGH model implies that the institute’s 
resources are directed toward technical feasibility and the early 
clinical development of the product, while the industrial part-
ner takes full responsibility for phase 3 clinical development, 
manufacturing, approval, WHO prequalification (when applic-
able), and marketing of the vaccine. As the cost and risks 
associated with the pre-clinical and early clinical development 
are not supported by the DCVM, the probability is higher that 
the vaccine can be made available at affordable prices in 
LMICs. The DCVM is therefore expected to commit to sus-
tainable development of the vaccine and to ensure access to the 
final product across the target population (in countries where 
the target disease is endemic). The transfer from GVGH may 
occur under terms for marketing of the vaccine to certain 
priority countries, as assessed by the institute. The selection 
of the partner DCVM heavily relies on their track record of 
vaccine licensing, WHO prequalification, and distribution to 
poor-resource settings. The model does not exclude having 
more than one DCVM involved in the manufacturing and 
marketing of the vaccine.

All GVGH projects are co-funded by external public or 
private organizations, such as the Wellcome Trust, the Bill & 
Melinda Gates Foundation, Sclavo Vaccine Association 
(through grants from Monte dei Paschi di Siena and Regione 
Toscana), the European Commission (through The European 
& Developing Countries Clinical Trials Partnership and other 
Horizon 2020 programmes) and CARB-X. All funding part-
ners are allowed input and full access to results throughout the 
entire vaccine development process. Sharing decision-making 
and costs between GVGH and these organizations creates 
a more sustainable framework for GVGH activities and ensures 
that GVGH focuses on vaccine development in areas that are 
also a priority for the external organizations. GVGH is com-
mitted to make all results available to the research community 
and to the public at large, but also to patent any discoveries that 
could ensure a greater business sustainability for its economic 
partners.

In addition, GVGH is dedicated to offering educational 
opportunities through fully funded MSc, PhD, and post- 
doctoral programs on all aspects of vaccine development and 
public health, in partnership with European universities. 
Several positions in the MSc program have so far been awarded 
to medical doctors from LMICs (Sri Lanka, Nigeria, Pakistan, 
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Kenya, and Tanzania). Capacity building is also embedded into 
the conduct of phase 2 studies in endemic settings and by 
supporting the DCVM during the final licensure phase and 
commercial launch.

A story of success: from discovery research to the 
licensure of a conjugate vaccine against typhoid fever

The selection of a vaccine against typhoid fever as the first 
GVGH project was validated by the findings of the WHO 
Product Development for Vaccines Advisory Committee 
(PDVAC)13 as well as other identified global health needs. 
Through its GLASS initiative, the WHO has included fluoro-
quinolone-resistant Salmonella spp. as Priority 2 (High) on the 
“Global Priority List of Antimicrobial Resistant Bacteria”14 and 
has recently stressed the need to address S. Typhi in the 
pediatric population. Typhoid and paratyphoid A fevers 
remain a global health concern, with 14 · 3 million cases, 
9 · 8 million disability-adjusted life years, and around 136,000 
deaths estimated in 2017.10 S. Typhi alone was responsible for 
>75% of the global enteric fever cases in 2017, with children 
being especially susceptible to infection and bearing most of 
the disease burden. The highest incidence of typhoid fever is 
observed in South and Southeast Asia, and Africa, where large 
outbreaks continue to occur.15,16 In India, where the disease is 
endemic, estimates of incidence reach 377/100,000 person- 
years, with a peak in children 2–4 y of age.17 By the late 
1990ʹs, resistance of S. Typhi to several antibiotics was well 
documented, and treatment recommendations include azi-
thromycin or cefixime for mild cases and ceftriaxone in intra-
venous therapy.18 Resistance to antibiotics is increasing,19 

including multidrug resistance against first-line therapies, and 
extensively drug resistant (XDR) typhoid outbreaks have been 
reported.12 Recently, an effectiveness trial has shown vaccina-
tion with a TCV to be 97% effective against culture-confirmed 
XDR S. Typhi,20 thus confirming that vaccination can prevent 
infection with multidrug resistant strains and thus, signifi-
cantly reduce the use of antibiotics and the emergence of 
further antibiotic-resistant Salmonella strains.

Due to the low incidence of typhoid fever in high-income 
countries, efforts for the development of an efficacious vaccine, 
which can be used in all age groups stalled. Starting in 2008, the 
WHO recommended programmatic vaccination for the pre-
vention of typhoid fever in endemic countries. The use of 
unconjugated Vi polysaccharide (ViPS), live attenuated Ty21a 
vaccine, and more recently, of TCVs is recommended.16,21 As 
initially typhoid vaccines (such as ViPS and Ty21a) were devel-
oped primarily for high-income populations (travel market), 
their target product profile was not aligned with programmatic 
considerations of a vaccine for pediatric use in LMICs. 
Misaligned attributes included, among others, a limited fit 
within the childhood immunization schedule, lack of ease of 
administration, number of doses, duration of protection, mod-
erate protective efficacy and cold chain requirements. 
Additionally, they were never licensed for use in children 
<2 y of age.16,22 These issues were overcome by the develop-
ment of TCVs, with efforts starting in the late 1980s.23 After the 
first Vi-TCV vaccine efficacy trial showing an estimated effi-
cacy of 91.5% for a nontoxic recombinant Pseudomonas 

aeruginosa exotoxin A conjugate in children 2–5 y of age,24 

a Vi polysaccharide tetanus toxoid-conjugated vaccine 
(Typbar-TCV) received WHO prequalification in 2017.25 

Other vaccines (e.g., TCVs and ViPS) are available in India 
only. Additional TCV candidates are in different phases of 
their preclinical and clinical development.21 In 2018, the 
WHO recommended the use of TCVs in children >6 months 
of age.21 TCVs developed for pediatric public sector use in 
typhoid endemic countries can also be marketed in the private 
sector. In addition, they could be efficiently used as high- 
income country traveler’s vaccines, for outbreak control in 
non-endemic countries (in view of recent reports on XDR S. 
Typhi infections not only in travelers from endemic to non- 
endemic countries26 but also in residents who do not travel 
internationally27), with appropriate regulatory approval. These 
additional market segments will contribute to the sustainable 
vaccine value of TCVs.

Pre-clinical and early clinical development of Vi-CRM197

The main immunogenic component of S. Typhi is the Vi 
capsular polysaccharide and anti-Vi levels have been shown 
to correlate with protection against the pathogen.28 However, 
S. Typhi is a highly pathogenic organism, and large-scale man-
ufacture poses an occupational safety hazard, which can raise 
additional difficulties for DCVMs. The Vi polysaccharide is 
also produced by the nonpathogenic Citrobacter freundii. 
Based on this observation, a C. freundii strain that stably 
expresses Vi on its surface, was identified as a suitable poly-
saccharide source for Vi-CRM197 as it leads to high yields of Vi 
under industrial-scale fermentation conditions and was 
observed to elicit high anti-Vi antibody levels in animal 
models.29,30 The selection of CRM197 (a well-characterized 
variant of diphtheria toxin which does not require detoxifica-
tion and is used in many licensed conjugate vaccines31,32) as 
the carrier protein allowed for an affordable conjugate, which 
can be obtained in a reproducible manner. A previously 
applied conjugation technology was optimized for higher 
yields, and improved analytics were developed to facilitate the 
production of Vi-CRM197.33 These activities were carried out 
by GVGH.

When used in clinical trials, the vaccine was well tolerated 
and showed higher anti-Vi antibody levels than those induced 
by a licensed ViPS vaccine in adults.34 In two large age de- 
escalation studies conducted in South and Southeast Asian 
countries, the vaccine induced strong immune responses, had 
an acceptable clinical safety profile, and did not impact the 
immunogenicity of vaccines co-administered under the 
Expanded Program on Immunization.35 Therefore, not only 
an efficient manufacturing process was established for Vi- 
CRM197, but this was done in a relatively short period of 
time: the first human trial was started within a year from 
project start, and clinical trials were started in endemic coun-
tries only one year after (Figure 3).

However, this first construct performed in part as a T-cell 
independent vaccine as no incremental effect in antibody levels 
was observed following a second vaccination,34 and no evi-
dence of induced immunological memory was seen.35 

Antibody persistence was similar to that reported for the 
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unconjugated Vi.34 These limitations identified in clinical trials 
led to the further refinement of the vaccine candidate to 
improve antibody responses. Based on data from non-clinical 
studies indicating a link between the Vi-conjugate chain length 
and immune response,36,37 the levels of non-covalently asso-
ciated Vi polysaccharide were reduced and a more appropri-
ately sized polysaccharide chain length was eventually 
produced, purified, and used for conjugation.

This represents an added value of the GVGH model, as early 
testing in the target population allows identification of poten-
tial issues that can be addressed before further development by 
the commercial partner. GVGH’s continued work to improve 
the vaccine prior to, during, and after technology transfer, and 
to support the DCVM provides opportunities to de-risk devel-
opment, ensuring advancement to licensure, public health 
recommendations, and deployment.

Technology transfer from GVGH to manufacturer

According to the GVGH model, the manufacturing partner 
can be any pharmaceutical company (including GSK). For Vi- 
CRM197, an Indian business partner was considered due to the 
high burden of typhoid fever in this country. In addition, India 
has one of the most competitive pharmaceutical sectors world-
wide, due in large part to low-production costs, the presence of 
well-trained workforce, and manufacturing sites functioning in 
compliance with international standards,38 which would facil-
itate national production and distribution of the vaccine.

Biological E Limited (BE), a Hyderabad-based pharmaceu-
tical company founded in 1953, is the first private sector 
biological products company in India and the first pharmaceu-
tical company in Southern India. BE develops, manufactures, 
and supplies vaccines and therapeutics to central and state 
governmental hospitals, public sector undertakings, and the 
Indian Armed Forces. The company is also active in the inter-
national market in over 100 countries and has a long history of 
working with global pharmaceutical companies, through in- 
licensing and development agreements, and in the United 
States Food and Drug Administration and the European 
Medicines Agency environments. BE has a current portfolio 
of nine WHO prequalified vaccines25 and has experience in the 
development of conjugate, inactivated, and live attenuated 
vaccines.

GVGH transferred all technology pertaining to Vi-CRM197 
under a licensing agreement with BE in May 2013. The tech-
nology transfer was undertaken by multiple short secondments 
of staff between the organizations.

Further development by the manufacturer

BE undertook manufacturing process optimization and scale- 
up, pre-clinical studies, and clinical trials in India as part of the 
late development of Vi-CRM197. The vaccine is produced at 
a recently built multipurpose facility within the Hyderabad 
manufacturing site, in the Special Economic Zone at Genome 
Valley in Kolthur Village.

Further clinical testing in phase 1 (CTRI2018/03/012558), 2/ 
3 (CTRI2018/11/016419), and 3 (CTRI2019/07/020451) trials 
were conducted by BE to evaluate the final formulation and to 
comply with regulatory requirements, which at the time speci-
fied that any vaccine needed to undergo full clinical develop-
ment in India to obtain licensure. In the phase 1 trial, the safety 
and immunogenicity of a single intramuscular dose of Vi- 
CRM197 were tested in healthy adults 18–45 y of age, while 
study CTRI2019/07/020451 was a single-arm trial evaluating 
the safety and tolerability of a single dose of Vi-CRM197, 
administered as an intramuscular injection to infants 
≥6 months to adults ≤45 y of age. Study CTRI2018/11/ 
016419 was a single-blind randomized controlled trial in 
healthy infants, children, and adults (≥6 months to 64 y old) 
evaluating the immunogenicity and safety of one dose of Vi- 
CRM197 as compared with the Typbar-TCV. In this trial, non- 
inferiority of Vi-CRM197 to the licensed vaccine was demon-
strated with respect to seroconversion (anti-Vi immunoglobu-
lin G [IgG] concentration ≥2 μg/mL) rates measured 42 d post- 
vaccination, and a high percentage of participants (95 · 6%) 
were shown to have anti-Vi IgG concentrations ≥4 · 3 μg/mL,39 

a threshold considered as indicative of sustained long-term 
protection.28 In addition, Vi-CRM197 vaccination was well 
tolerated and raised no safety concerns.39 A phase 3, non- 
randomized, active controlled trial (CTRI2020/03/023712) is 
also ongoing to assess persistence of anti-Vi IgG antibodies at 
12, 24, and 36 months post-primary dose and to evaluate the 
immune response to a single booster dose of Vi-CRM197 admi-
nistered at 36 months post-primary dose to individuals who 
had participated in the CTRI2018/11/016419 study.

Discovery and early phase vaccine development Late clinical vaccine development and registration

2007 2008 2010 2013 2019 2020

Pre-clinical development and proof-of-principle

First-in-human clinical trial Licensure 
in India (February)

WHO prequalification
(December)

Single antigen
identification Transfer to 

BE (May)

GVGH BE

Sienna

Hyderabad

Figure 3. Milestones of the GVGH operating model as applied to the development of the typhoid conjugate vaccine.
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In 2020, the authorization to license and market Vi-CRM197 
under the commercial name TYPHIBEV was granted to BE by 
the Indian healthcare authorities. The vaccine is indicated as 
a single-dose injectable administration in individuals from 
6 months up to 45 y of age. As of November 2020, the 
Advisory Committee on Vaccines and Immunization 
Practices of the Indian Academy of Pediatrics also recom-
mends the routine administration of a TCV to children 6– 
9 months of age.40 Prequalification of single and multidose 
vaccine vials of TYPHIBEV by the WHO was obtained in 
December 2020,25,37 which constitutes an important step for 
future inclusion in Gavi’s investment strategy to enable access 
in LMICs.41

Going further: prospects and challenges

At the time the GVGH was founded, the gap in vaccine trans-
lational research42 (often referred to as “the first valley of 
death”) had become obvious. Strong public-private collabora-
tions funded mainly by nonprofit organizations expedited the 
early clinical development of numerous vaccines, only to reveal 
a “second valley of death” in the late development stage and at- 
scale implementation.43,44 It was the institute’s bespoke mis-
sion to contribute to the covering of these gaps. The develop-
ment of Vi-CRM197 is a success story, showing how in-house 
technical and clinical development expertise can translate 
a good scientific concept into a manufacturable vaccine, and 
how key regulatory and production experience of a rigorously 
chosen DCVM can facilitate its accessibility to the target popu-
lation, thus addressing a global need. It took only 13 months 
from project initiation in 2008 to reach the milestone of first-in 
-human clinical trial. Since then, GVGH carried out early 
development and remained involved in late development con-
ducted by the DCVM post-technological transfer. Once the 
vaccine was licensed in India, BE rapidly achieved WHO pre-
qualification. This has resulted in a life-saving vaccine, now 
made available in a typhoid endemic country via Gavi.

Certainly, the global emergency created by the COVID-19 
pandemic has led to changes in the approach of both pharma-
ceutical companies and regulatory authorities in the clinical 
development and approval process of candidate vaccines. The 
unprecedented funds made globally available for the develop-
ment of COVID-19 vaccines have made expedited timelines 
possible and has shown that a new vaccine can be marketed in 
less than 2 y from its conception. GVGH is therefore evaluating 
from the COVID-19 experience which ways could accelerate 
vaccine development, even in the absence of a pandemic threat. 
Increasing operational efficiency or running some clinical trials 
in parallel rather than sequentially could significantly shorten 
vaccine development time. In addition, the success of the 
GVGH operating model demonstrated by the Vi-CRM197 
licensure is already triggering more collaboration and financial 
support from the private and public sectors.

Going forward, the pillars of the GVGH model are science- 
led, sustainable vaccine development, with focus on impact. 
The institute will continue to address the considerable burden 
of infectious diseases in LMICs by focusing on diseases for 
which a vaccine can be developed with state-of-the-art exper-
tise and technologies. While other organizations, such as the 

International Vaccine Institute in South Korea or the Hilleman 
Laboratories in India, have similar missions and aims, we 
believe that GVGH’s strength lies in its placement within 
a powerful R&D site, which enables direct access to platform 
technologies and experience in all aspects of vaccine develop-
ment. GVGH aims to reproduce the success of Vi-CRM197, 
with several vaccine candidates currently in the pipeline, 
expected to reach proof-of-concept trials between 2024 and 
2026. These include vaccines against S. Paratyphi 
A (the second leading cause of invasive Salmonella infections 
in Asia) and S. Enteritidis and S. Typhimurium (causing non- 
typhoidal Salmonella invasive disease in Sub-Saharan Africa). 
The development of a vaccine against Shigella sonnei has now 
expanded to a four-component vaccine to prevent shigellosis 
caused by S. sonnei and S. flexneri. A Group A Streptococcus 
vaccine is also in development, to prevent the sequelae of 
untreated streptococcal superficial infections (pharyngitis and 
impetigo), including rheumatic fever and rheumatic heart dis-
ease. However, the institute’s activity has not been without 
challenges and several projects had to be discontinued, such 
as a meningococcal vaccine based on generalized modules for 
membrane antigens (GMMA), an inactivated rotavirus vaccine 
(as other competitive alternatives became available) or 
a conjugate vaccine against invasive non-typhoidal salmonel-
losis (for which the GMMA technology is now considered 
a more suitable vaccine platform in LMICs).

GVGH has also launched the GVGH Innovation Academy, 
an initiative meant to advance and promote breakthrough 
innovation in global health, by creating the opportunity for 
collaborations to explore new technologies in different thera-
peutic areas. The Innovation Academy’s main aim is to 
strengthen this success by developing other products based 
on new technologies (i.e., mRNA, nanoparticles, monoclonal 
antibodies, adjuvants) in a manner that makes them readily 
deployable to LMICs.

The sustainability of the GVGH model heavily relies on 
attracting an influx of funding from external funders and key 
partner organizations to ensure end-to-end product viability. 
Global investments in new products targeting neglected dis-
eases in LMICs reached a record high in 2018, maintained 
also throughout 2019.5 The upward trend in global funding 
for Salmonella infections continued, with the most important 
contribution to the yearly increase coming from the Bill & 
Melinda Gates Foundation and the Wellcome Trust, 
although public funding remained the main source of 
funds. Among diarrheal diseases, Shigella was the only one 
for which an increase in funding was still observed over the 
last years, with support going toward the development of 
conjugate vaccines.5 These trends in funding validate 
GVGH’s selection of targeted diseases, with the institute 
receiving expanded public and private support for their 
projects.

The final step in the GVGH model is to ensure access to the 
vaccine for the targeted population, and the DCVM plays the 
key role.45 Through an intelligent selection of targeted diseases, 
innovative technologies, and strategic partnerships, the invol-
vement of a qualified DCVM can also be achieved early in the 
development timelines (prior to proof-of-concept), thus 
further accelerating the timelines for vaccine manufacturing 
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and licensure. In addition, experiences of the COVID-19 pan-
demic may be the basis for the streamlining of new regulatory 
and clinical approaches to facilitate interventions targeting 
neglected diseases in LMICs; the Coalition for Epidemic 
Preparedness Innovations (CEPI) is focusing on compressing 
vaccine development timelines to 100 d instead of years.46

With a major milestone achieved, a first vaccine made 
accessible in low-income settings, the GVGH demonstrated 
the success of its model for the development and delivery of 
global health vaccines. We envision that investing in safe, 
effective, and affordable vaccines will continue to have world- 
wide impact on human health for years to come. GVGH is 
uniquely placed to develop vaccines for global health: 
a dedicated global health vaccine unit, within 
a pharmaceutical company. Over the coming years, GVGH 
will continue to grow its mission to bring new products and 
state-of-the-art technologies to developing countries, addres-
sing global health challenges.
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