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Human Challenge Trial (HCT) for COVID-19 Vaccine Development; How possible is it? 

 

Abstract  

The rapid spread of the coronavirus worldwide has caused scientist seeking faster ways 

to develop vaccines for the disease. However the development of a vaccine takes years and 

sometimes decades. The Human challenge trial has been one of the proposed methods to the 

fast development of a vaccine. Researchers are recruiting volunteers for a potential challenge 

trial to help develop a vaccine against the virus. Although this method might just be a possible 

way out of this dilemma, it is necessary to realise that various factors needs to be addressed as 

regards this trial. The risk to the participants involved in the study has to be assessed and 

compared to the benefits to the society if the vaccine is a success. This article gives a 

perspective of some of the factors needed to be considered by investigators seeking such trials. 
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Background 

Vaccines are biological products that generate acquired immunity to certain infectious 

diseases. As the number of deaths due to coronavirus continues to rise around the world, 

everyone wants to know how long it will take to have the vaccine ready. The clinical 

development of a vaccine takes quite a length of time as it passes through different stages. 

Challenge trials thus presents a faster alternative. The novel strain of coronavirus has forced 

scientists to consider unconventional approaches. Scientists are investigating if the challenge 

trial could accelerate the production of a vaccine for COVID-19 in order to save thousand or 

even millions of lives (1).  
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According to WHO (2), human challenge trials involve the deliberate exposure of 

participants under strict quarantine conditions to an infectious organism for the purpose of the 

development of a vaccine or cure. Therefore the human challenge trial (HCT) for COVID-19 

vaccine development will therefore imply deliberately exposing humans (volunteers) with the 

coronavirus for the purpose of accelerating the development of the vaccine. Under human 

challenge trials, participants are shared into groups (vaccine group and placebo group). These 

groups are then “challenged” with the corona virus. Human challenge trials replace phase III 

of vaccine development where larger-sample effectiveness takes place. It saves valuable time 

as the participants do not wait to contract the infection in real-world condition. The hope of a 

trial is that it will allow researchers to determine more quickly and conclusively the 

effectiveness of the proposed vaccine. Human challenge trials are used in the early 

developmental phases for a clinical vaccine to demonstrate the efficacy of the vaccine prior to 

its large-scale manufacture. This could be observed in the case of H1N1virus challenge (3) and 

malaria vaccine development challenge (4). Human challenge trials are significant to accelerate 

vaccine development (5). 

It is crucial to realise that though the coronavirus is fast spreading around the world and the 

need for a rapid development of a vaccine is paramount, various issues needs to be addressed 

concerning the human challenge trial for COVID-19 vaccine development. Some of these 

issues are discussed below. 

i. Safety 

Human challenge trials are often performed in the development of vaccines for diseases which 

are known to be less lethal as in the case of Malaria, typhoid and influenza.  Deliberately 

infecting trial participants with a deadly virus is morally questionable. Human challenge trials 

with the use of virulent organisms is not considered safe. For example with the use of a disease- 

Electronic copy available at: https://ssrn.com/abstract=3599832



causing organism which has been shown to result in a high fatality rate having no existing 

therapy. Undertaking HCT for COVID-19, a potentially deadly disease for even those who are 

healthy can pose serious negative outcome. 

ii. Efficacy of the vaccine 

Studies show that the younger encounter fewer deaths as a result of the corona infection; about 

0.03 % for people in their 20s (6). The COVID-19 challenge trial would need to only recruit 

young, healthy people who are more likely to survive from the infection. This means that the 

vaccine will probably work for a limited group. There is no guarantee that it would work for 

the elderly people and children due to their weak immune system. As such after the trial, it still 

wouldn’t be possible to know if older people, children and others with low immunity respond 

to the vaccine the same way as younger and healthy people do. Therefore how valid will the 

data obtained from the adult group be for both children of lower age group and the elderly age 

group. 

iii. Integrity of volunteers 

Challenge studies often require adequate compensation to volunteers for their time lost during 

in-patient stays and risk involved in the process. Sometimes these payments can ‘unduly 

influence’ participants who might fail to recognise and ignore the risk involved in such study. 

In some cases volunteers might be biased in their responses and even conceal their medical 

history for the sake of financial compensation from the study. In most cases investigators are 

prone to target a population with a significant level of education who might properly 

understand the procedure and give their consent. This might lead to a dilemma in excluding 

volunteers with low level of education. 
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iv. Right to withdrawal 

In voluntary studies, participants general are given the rights of withdrawal from the ongoing 

study. In such challenge experiment, will the participants be allowed to withdraw in the course 

of the study at any time? Investigators need to take into consideration in advance the steps to 

follow (for example the provision of an emergency treatment plan) should a participant 

abruptly express a wish to leave or withdraw while the study is still in progress.  

v. Dosage of inoculum  

There is still a lot not know about the disease aetiology and its lethality. Existing studies on the 

virus is still ongoing. Researchers first need to determine how to expose humans to the virus 

as safely as possible, and to determine the viral dose or inoculum needed just to trigger the 

infection without causing further harm. Proper studies will be required in order to grow the 

virus to be used in the challenge under sterile conditions and also to determine the optimal 

challenge dose. The challenge dose should approximate the dosage just needed to cause the 

disease in its natural state. 

vi. Determination of threshold of safety of the vaccine 

Though the main objective of the challenge is to rapidly develop a vaccine to boost up the 

immunity against the COVID-19, infected or challenged individuals may have different 

responses to the vaccine.  A mechanism has to be developed to determine the minimum 

threshold of safety for the vaccine for the majority of people in the trial.  

CONCLUSION 

The idea of human challenge study has been around and has been done before. It shows it could 

be done with COVID-19 but the risk involved by the participants in the study has to be assessed 

and compared to the benefits to the society if the vaccine is a success.  
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