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Perspective

Vaccines for neglected tropical diseases: Learnings from COVID-19

The fiftieth anniversary of the Expanded 
Programme on Immunization (EPI) is an occasion to 
celebrate. To celebrate the 154 million lives saved from 
vaccine preventable disease, and also for creation of a 
vaccine delivery system in every country of the world 
that is able to reach around 85 per cent of children1. 
Starting from six, the EPI today delivers more than 
13 vaccines across the life course globally2. When 
launched, the EPI addressed immunization for children 
alone; however, the addition of new vaccines has 
increased the beneficiaries to include older children, 
adolescents, and adults. This programme has evolved 
into what is now commonly known as the Essential 
Programme on Immunization. The latest vaccine to be 
added is COVID-19 for adults3.

The COVID-19 pandemic had the fastest response, 
regulatory emergency authorization and roll out in 
vaccine history. There is still much to learn about 
how the vaccines were developed at ‘pandemic speed’ 
and converted into vaccinations for every country in 
the world that asked for it. This may be helpful in the 
development and deployment of vaccines for other 
health conditions. It offers a glimmer of hope for the 
vaccines for neglected tropical diseases (NTDs).

The NTDs are a mixed bag of ailments caused by 
bacteria, viruses, fungi, parasites, and toxins. They 
are known to be associated with devastating social, 
health, and economic consequences. Currently, World 
Health Organization (WHO) recognizes 21 diseases as 
NTDs4. These are mostly prevalent among the poor and 
neglected communities, particularly in tropical areas.

The WHO’s 2021–2030 roadmap for NTDs inter 
alia targets for a 90 per cent reduction in individuals 
needing interventions against NTDs; and a 75 per 
cent reduction in the disability-adjusted life years 
(DALYs) related to NTDs5. For some countries, 
effective interventions including vaccines exist but are 
largely underutilized, while for others, either vaccine 
development is needed or the vaccine use needs to be 
expanded for meeting global targets on control and 
elimination6.

For the soil transmitted helminths, the main stay for 
control and treatment has been drugs. As the patients do 
not develop immunity to the infection, the medicines 
must be taken repeatedly year after year to prevent 
re-infection7. However, several such treatments suffer 
from shortcomings including toxicity, drug resistance, 
and limited efficacy in context to the various parasitic 
stages. In such situations drugs alone will be insufficient 
to interrupt the transmission. Vaccines offer hope6.

The NTDs like dengue and chikungunya have been 
receiving global attention and funding as these have 
epidemic potential. For example, chikungunya is part 
of the portfolio of Coalition for Epidemic Preparedness 
Innovation (CEPI) for vaccine development8, and 
one of the three vaccines it supported in late stage 
development has been approved by the US Food and 
Drug Administration, and the European Medicines 
Agency9. Similarly, there are currently two licensed 
dengue vaccines, and a third one is in clinical 
development late stage10.

In 2023, the global market for dengue vaccine 
was evaluated at US$ 589 million and this is projected 
to go up to US$ 1.6 billion by 203011, Similarly, the 
global market for chikungunya vaccine is expected to 
grow from US$ 264 million in 2022 to around US$ 
625 million by the year 203212. Given the market size 
it is no surprise that there is considerable interest in 
their vaccine development. But such is not the case 
with most of the other NTDs. Some examples of other 
NTDs being targeted by human vaccines include, hook 
worm, visceral and cutaneous leishmaniasis, leprosy, 
onchocerciasis, rabies, schistosomiasis, trachoma, and 
yellow fever13,14.

Challenges in development of vaccines for NTDs

Developing vaccines for NTD’s have several 
challenges13,14 including: (i) many organisms causing 
NTDs have complex structure/life cycle making 
identification of protective antigens difficult for 
inclusion in the vaccine; (ii) most low- and middle- 
income countries (LMICs) which are hosts to NTDs, 
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barring a few, also have limited capacity to invest in 
research and development (R&D) for vaccines and 
have poor access to modern technology. Finding 
donors for vaccine development for NTDs has not been 
successful at all times;(iii) uncertain market does not 
assure vaccine sales. Due to this there is little incentive 
for multinational companies to invest in them. 
Furthermore, a challenging regulatory pathway to 
market authorization is a deterrent. Overall the market 
for NTD vaccines is likely to be limited; and (iv) the 
Governments of LMICs are believed to be the major 
buyers for the vaccines for NTDs, but their poor public 
health infrastructure is likely to pose a significant 
challenge for receiving and delivering them. 

Lessons learnt from the COVID-19 vaccine 
experience

De-risking vaccine development to encourage vaccine 
manufacturers: Tens of billions of dollars were provided 
for COVID-19 vaccine research and development15. 
Governments and other agencies (like the World Bank, 
CEPI) signed advance purchase agreements / advance 
market commitments (AMC) for their purchase. Gavi 
set up the COVAX Advance Market Commitment 
(AMC92) to enable the 92 LMICs to access the 
COVID-19 vaccines16. A similar approach which 
incentivizes vaccine makers to produce the needed 
vaccines without the fear of market failure will be 
necessary for NTD vaccines as well.

Use of new technology: All 183 COVID-19 candidate 
vaccines developed on 11 platforms were in various 
phases of clinical development and 119 were in pre-
clinical stage as of March 30, 202317. It was possible 
to develop, viral-vectored mRNA as well as whole 
inactivated virus vaccines rapidly compared to other 
technologies, such as live attenuated and subunit 
vaccines, since each required extensive manufacturing 
and process development18. It was essential to try 
different approaches as one did not know which one 
would be successful. For instance, a replication-
competent vesicular stomatitis based approach was 
successful for Ebola virus, but not for COVID-1919.

Hence, multiple approaches are needed to develop 
vaccines for NTDs because of their complexity and the 
need for low-cost vaccines.

Tech-transfer and improving manufacturing capacity 
in LMICs: One of the important lessons learnt from 
COVID-19 is the need to diversify production of safe 
and efficacious health products including vaccines 

and expand their local production, especially in 
LMICs. The WHO has committed to facilitate mRNA 
technology transfer to six African countries (Nigeria, 
Kenya, Egypt, Senegal, Tunisia and South Africa)20.

Tech-transfer alone will not translate into 
improving access unless the vaccine manufacturers’ 
capacity is also increased. Multiple high-level regional 
efforts, such as the Partnership for African Vaccine 
Manufacturing (PAVM), are now underway to increase 
the manufacturing capacity in LMICs.21 For example, 
in 2022, Moderna announced that it would build a USD 
500 million plant in Kenya in order to manufacture 0.5 
billion doses of COVID-19 vaccine annually. BioNTech 
is also building facilities in Rwanda, Senegal and South 
Africa. Gavi too has committed up to USD 1 billion21. 
Innovations, for example, adenovirus, mRNA, and 
particle vaccines, along with the ability to produce 
these at large scale and at low-cost hold much promise 
for improving access and may prove to be helpful for 
vaccines for NTDs.

Capacity strengthening of the National Regulatory 
Authorities (NRA): Given the uncertainty of the market 
for low-cost NTD vaccines and lack of incentives, 
chances are that a vaccine for a NTD will be produced 
in a LMIC rather than by a multinational. Currently, 
vaccines produced in LMICs are required to go through 
either a WHO pre-qualification process or a stringent 
regulator to obtain global distribution authorization. 
Presently all the stringent NRAs are located in HICs 
and have experience of global health threats but may 
have little or no experience about a vaccine for NTDs19. 
It is important to strengthen the capacity of some of the 
NRAs in LMICs from being a well-functioning stable, 
and integrated regulatory system (Maturity level 3 – 
ML 3) to an advanced level of operational performance 
and with continuous improvement (ML 4), at the level 
of stringent NRA19,22. This will not only ensure the 
safety, efficacy, and quality of vaccines manufactured 
in LMICs but also permit a vaccine approved by an 
ML-4 NRA to be considered for global distribution by 
the WHO.

Speeding up regulatory reviews: Some regulatory 
agencies around the globe that received COVID-19 
vaccine trial data used a ‘rolling review’ concept. These 
data were submitted and reviewed as and when these 
became available, without waiting for the full report 
at the end of the trial.  European Medicines Agency 
was able to provide decisions between 17 and 36 days, 
against a maximum timeline of 210 active days23. It is 
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hoped that rolling reviews would be institutionalized 
and become available as a regulatory tool in a non-
pandemic situation where the ‘pandemic urgency’ may 
be lacking, including vaccines for NTDs.

Ensuring no one gets left behind: The purpose of 
creating the COVID-19 Vaccine Global Access 
(COVAX) was to accelerate the development as well 
as manufacture of COVID-19 vaccines while ensuring 
fair and equitable access for every country in the world. 
COVAX was envisioned as an end-to-end coordination 
mechanism for a gamut of activities. It delivered 
nearly two billion vaccine doses to 146 economies 
and assisted lower-income economies to achieve two-
dose coverage (57%), compared to the global average 
(67%)24.

Ghana was one of the first countries to receive a 
vaccine consignment from the COVAX. It was also 
the first country in Africa to use drones for distributing 
COVID-19 vaccines in difficult-to-reach areas 
within the country while maintaining the cold chain 
requirements25. Pilots in countries like Ghana were 
followed up by intense trials in India using drones 
to deliver healthcare products in different terrains 
including Telangana, and the difficult Himalayan 
region of Arunachal Pradesh26. A study funded by 
Indian Council of Medical Research further established 
their utility across diverse climatic, operational and 
geographical conditions, especially in the harsh terrain 
of Manipur and Nagaland in Northeast India27. By 
successfully providing last-mile delivery of vaccines 
in remote and hard-to-reach areas, the hope that drones 
bring in securing equitable quick access to vaccines is 
particularly relevant in the context of the NTDs.

Vaccine hesitancy: An umbrella review on COVID-19 
vaccine hesitancy across diverse populations and 
regions indicate a pooled vaccine hesitancy of 32 
per cent (95% CI: 0.25-0.39) in general population 
globally. If this is happening for a pandemic disease, 
the naysayers are likely to be much more for endemic 
diseases. Widespread dissemination of misinformation 
and anti-vaccine propaganda and disinformation is 
common across the African countries and LMICs in 
Asia28. This challenge could limit the progress and 
uptake of vaccines being developed for NTDs.

Over the past two years several of these lessons 
learnt for pandemic preparedness have been translated 
into actions. Notably the transfer of technology for 
mRNA platform, and capacity building for vaccine 
manufacturers for COVID-19 vaccines, especially in 

Africa has been disappointing. Some investments have 
been paused / halted and losses written off, as there 
was no demand for COVID-19 vaccines. The lesson 
is that these set of activities need to be complemented 
by demand generation for the vaccines. To have better 
vaccine manufacturing facilities in the country / 
region, the countries should be willing to pay higher 
prices for in-country made vaccines compared to the 
similar vaccine made by large companies and sold at 
lesser costs21.

The rapid development and approval of six vaccines 
for COVID-19 in a record time has heralded a new era 
and sets the bar high. This approach may be helpful 
in the development and deployment of vaccines for 
other health conditions like neglected tropical diseases. 
The way has been paved for others to follow. At the 
same time, one needs to recognize that the conditions 
favourable for rapid COVID-19 vaccine development 
were unique and may not be replicable for vaccines for 
NTDs.

Financial support & sponsorship: None.

Conflicts of Interest: None.

Use of Artificial Intelligence (AI)-Assisted Technology 
for manuscript preparation: The authors confirm that there 
was no use of AI-assisted technology for assisting in the writing of 
the manuscript and no images were manipulated using AI.

Lalit Kant
Formerly, Division of Epidemiology & 

Communicable Diseases, Indian Council of  
Medical Research, New Delhi 110 029, India

drlalitkant@gmail.com
Received October 3, 2024; Accepted October 16, 2024; Ahead of

print November 15, 2024; Published November 27, 2024

References
1. Shattock AJ, Johnson HC, Sim SY, Carter A, Lambach P, 

Hutubessy RCW, et al. Contribution of vaccination to improved 
survival and health: Modelling 50 years of the Expanded 
Programme on Immunization. Lancet 2024; 403 : 2307-16.

2. World Health Organization. Meeting of the strategic advisory 
group of experts on immunization, March 2024: conclusions 
and recommendations. Available from https://www.who.
int/publications/i/item/WER-9922-285-306, accessed on 
September 24, 2024.

3. World Health Organization. Essential Programme on 
Immunization. Available from: https://www.who.int/teams/
immunization-vaccines-and-biologicals/essential-programme-
on-immunization, accessed on September 24, 2024.



322 INDIAN J MED RES, SEPTEMBER & OCTOBER 2024

4. World Health Organization. Neglected Tropical Diseases. 
Available from: https://www.who.int/health-topics/neglected-
tropical-diseases#tab=tab_1, accessed on September 24, 2024

5. World Health Organization. Ending the neglect to attain the 
sustainable development goals: a road map for neglected 
tropical diseases 2021-2030. Available from: https://www.
who.int/publications/i/item/9789240010352, accessed on 
September 24, 2024

6. Sparrow E, Hasso-Agopsowicz M, Kaslow DC, Singh K, Rao 
R, Chibi M, et al. Leveraging mRNA platform technology to 
accelerate development of vaccines for some emerging and 
neglected tropical diseases through local vaccine production. 
Front Trop Dis 2022; 3 : 844039.

7. Anderson RM. An urgent need: Vaccines for neglected tropical 
diseases. Lancet Infect Dis 2021; 21 : 1621-3.

8. Coalition for Epidemic Preparedness Innovation. Chikungunya. 
Available from: https://cepi.net/chikungunya, accessed on 
September 24, 2024.

9. Valneva. Valneva receives marketing authorization in Europe 
for the World’s First Chikungunya vaccine, IXCHIQ® 1st 
July 2024. Available from: https://valneva.com/press-release/
valneva-receives-marketing-authorization-in-europe-for-the-
worlds-first-chikungunya-vaccine-ixchiq/#:~:text=The%20
EC%20decision%20marks%20the,Canada%20last%20
month%5B2%5D, accessed on September 24, 2024.

10. World Health Organization. WHO position paper on dengue 
vaccines – May 2024. Available from: https://www.who.int/
publications/i/item/who-wer-9918-203-224, accessed on 
September 24, 2024

11. GlobeNewswire. Dengue Vaccine Research Report 2024 
with focus on 40+ players including Biological E, GSK, 
Instituto Butantan, Panacea Biotec, Sanofi, Takeda, Vabiotech 
- Market Forecast to 2030. Available from: https://www.
globenewswire.com/news-release/2024/08/28/2937166/ 
28124/en/Dengue-Vaccine-Research-Report-2024-with-
Focus-on-40-Players-Including-Biological-E-GSK-Instituto-
Butantan-Panacea-Biotec-Sanofi-Takeda-Vabiotech-Market-
Forecast-to-2030.html, accessed on September 24, 2024.

12. The Brainy Insights. Global Chikungunya Vaccine Market. 
Available from: https://www.thebrainyinsights.com/report/
chikungunya-vaccine-market-13360, accessed on September 
24, 2024.

13. Bottazzi ME, Hotez PJ. ‘Running the Gauntlet’: Formidable 
challenges in advancing neglected tropical diseases vaccines 
from development through licensure, and a ‘Call to Action’. 
Hum Vaccin Immunother 2019; 15 : 2235-42.

14. Vuitika L, Prates-Syed WA, Silva JDQ, Crema KP, Côrtes 
N, Lira A, et al. Vaccines against emerging and neglected 
infectious diseases: An overview. Vaccines (Basel) 2022; 10 : 
1385.

15.  Policy Cures Research. Landscape of emerging infectious 
disease research and development: from pandemic response 
to pandemic resilience. Available from: https://policy-cures-
website-assets.s3.ap-southeast-2.amazonaws.com/wp-content/
uploads/2022/06/16191104/2022-G-FINDER-EID-Report.pdf, 
accessed on September 25, 2024.

16. GAVI, The Vaccine Alliance. 92 low- and middle-income 
economies eligible to get access to COVID-19 vaccines 
through Gavi COVAX AMC. Available from: https://www.
gavi.org/news/media-room/92-low-middle-income-economies-
eligible-access-covid-19-vaccines-gavi-covax-amc, accessed 
on September 24, 2024.

17. World Health Organization. COVID-19 vaccine tracker 
and landscape. Available from: https://www.who.int/
publications/m/item/draft-landscape-of-covid-19-candidate-
vaccines, accessed on September 24, 2024.

18. Excler JL, Saville M, Privor-Dumm L, Gilbert S, Hotez PJ, 
Thompson D, et al. Factors, enablers and challenges for 
COVID-19 vaccine development. BMJ Glob Health 2023; 8 : 
e011879.

19. Hotez PJ, Gilbert S, Saville M, Pivor-Dumm L, Abdool-Karim 
S, Thompson D, et al. COVID- 19 vaccines and the pandemic: 
lessons learnt for other neglected diseases and future threats. 
BMJ Glob Health 2023; 8 : e011883.

20. World Health Organization. Regional Office for the Eastern 
Mediterranean. Media Centre. WHO mission on mRNA 
technology transfer initiative in Tunisia. Available from:  
https://www.emro.who.int/media/news/tunisia-among-6-
african-countries-selected-to-receive-mrna-technology-
transfer-as-part-of-who-initiative.html, accessed on September 
24, 2024.

21. Cohen J. Plans to expand African vaccine production face steep 
hurdles. Science 2024; 384 : 254-5.

22. Macé C, Rägo L, Ravinetto R. How the concept of WHO-listed 
authorities will change international procurement policies for 
medicines. BMJ Glob Health 2022; 6 : e008109.

23. Marinus R, Mofid S, Mpandzou M, Kühler TC. Rolling reviews 
during COVID-19: The European union experience in a global 
context. Clin Ther 2022; 44 : 352-63.

24. World Health Organization. COVID-19 vaccinations shift to 
regular immunization as COVAX draws to a close. Available 
from: https://www.who.int/news/item/19-12-2023-covid-19-
vaccinations-shift-to-regular-immunization-as-covax-draws-
to-a-close, accessed on September 24, 2024.

25. Gavi, The Vaccine Alliance. VaccinesWork. Drone delivered 
COVID-19 vaccines take to the air. Available from: https://
www.gavi.org/vaccineswork/drone-delivered-covid-19-
vaccines-take-air, accessed on September 24, 2024.

26. World Economic Forum. How drones are transforming 
access to healthcare in India. Available from: https://www.
weforum.org/impact/drones-delivering-vaccines/, accessed on 
September 24, 2024.

27. Aggarwal S, Balaji S, Gupta P, Mahajan N, Nigam K, Singh 
KJ, et al. Enhancing healthcare access: Drone-based delivery 
of medicines and vaccines in hard-to-reach terrains of 
northeastern India. Prev Med Res Rev 2024; 1 : 172-8.

28. Rahbeni TA, Satapathy P, Itumalla R, Marzo RR, Mugheed 
KAL, Khatib MN, et al. COVID-19 vaccine hesitancy: 
umbrella review of systematic reviews and meta-analysis. 
JMIR Public Health Surveill 2024; 10 : e54769.


