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Executive Summary 

WHO informal consultation on regulatory considerations for evaluation        

of the quality, safety and efficacy of RNA-based prophylactic vaccines          

for infectious diseases 

Virtual meeting, 20-22 April 2021 

 

The global research and development of mRNA vaccines have progressed rapidly in the past few 

years, with a substantial impetus and major accomplishments occurring following the onset of 

the COVID-19 pandemic. The authorization/approval of COVID-19 mRNA vaccines and their 

deployment during the current pandemic have provided remarkable proof of concept of the 

capabilities and feasibilities of mRNA vaccines for human protection.  The potential of mRNA 

vaccine as a technology to rapidly respond to public health emergencies of infectious diseases, in 

addition to application for prophylactic vaccines for additional infectious diseases, have 

underscored the need for international regulatory convergence for RNA vaccines.   

 

During the informal WHO consultations for guidelines for DNA vaccines in 2018 and 2019, it 

was agreed that a separate document was needed for mRNA vaccines. The rationale was that 

despite both being nucleic acid vaccines, sufficient differences existed in terms of their 

manufacturing & control and potential nonclinical & clinical issues, and that there was, at that 

time, considerably less clinical experience with mRNA technologies. The WHO Expert 

Committee on Biological Standardization (ECBS) discussed these issues at its meetings in 

August and December 2020 (1,2) and supported the development of a document on regulatory 

considerations for the evaluation of mRNA vaccines, which could be updated as more scientific 

and clinical data became available.  

WHO initiated activities to review scientific and regulatory issues of mRNA vaccines and set up 

a drafting group and working group to develop a document on regulatory considerations for the 

evaluation of mRNA vaccines. The first draft of “Evaluation of the quality, safety and efficacy of 

mRNA prophylactic vaccines for infectious diseases: regulatory considerations” (hereinafter 

“WHO RNA document”) was published in order to invite public comments from 22 December 

2020 to 31 January 2021. The document provided scientific information and regulatory 

considerations on key aspects of the manufacture and quality control, nonclinical and clinical 

evaluation of mRNA prophylactic vaccines. The COVID-19 pandemic and the corresponding 

mRNA vaccine development against COVID-19 made it clear that the document needed to be 

developed as rapidly as possible in order to provide special considerations for this class of 

vaccines. Considerable comments have been received during the public consultation from 

various experts, groups and organizations or agencies. The drafting group has prepared a second 
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draft document taking into consideration the public comments; a number of issues have been 

identified that would require broader consultation and discussion. 

WHO Technical Standards and Specifications Unit within Health Product Policy and Standards 

Department, Access to Medicines and Health Products Division, organized an informal 

consultation meeting, virtually, during 20-22 April, 2021 which was attended by experts and 

representatives of stakeholders including academic institutes, industry, regulatory authorities, 

and other international health agencies. The purpose of the meeting was: (a) to review the global 

development of mRNA prophylactic vaccines for infectious diseases; (b) to exchange 

experiences and perspectives regarding aspects relevant to the quality, safety and efficacy of the 

mRNA vaccines, specifically hearing from (i) manufacturers at advanced stages of development 

of mRNA prophylactic vaccines, paying attention to presenting different technologies and 

experience in vaccine development, manufacturing, quality control, and nonclinical and clinical 

evaluation aspects, and perspectives for regulatory considerations; (ii) selected national 

regulatory authorities about their experience and perspectives in the evaluation of the quality, 

safety, and efficacy of mRNA prophylactic vaccines; (c) to review the second draft of the WHO 

document, discussing key issues identified during the public consultation and aspects of 

standardization of mRNA vaccines; and (d) to reach consensus where possible and to propose 

improvements towards finalizing the WHO RNA document for submission to the ECBS in July 

2021.  

 

The meeting was attended by around 90 participants, from 24 countries across the six WHO 

regions. Details of the meeting proceedings can be found in the meeting Agenda (see Appendix 

1). A more comprehensive meeting report is being prepared to inform the broader public 

audience of the discussions and outcomes of the meeting, with this Executive Summary intended 

as a more immediate report of the main outcomes of discussions during the consultation meeting.  

 

The draft WHO document is composed of the following key sections: 1) Introduction; 2) 

Background; 3) Purpose and scope; 4) Terminology; 5) General considerations; 6) Manufacture 

and control of mRNA vaccines; 7) Nonclinical evaluation of mRNA vaccines; and 8) Clinical 

evaluation of mRNA vaccines. 

 Process of the consultation on the draft WHO document: 

1) Major issues needing input had been highlighted in boxes inserted in the draft. These issues 

were discussed first. 

2) The draft was then discussed page by page; participants expressed input and views and 

responded to the comments and discussions. 

3) Consensus was reached if possible, or further revisions were proposed and are being drafted 

with input from the drafting group, to be followed by further broader discussions. 

Key general points agreed upon that will guide the further drafting: 
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1) Given the fast-evolving situation, this WHO document is interim guidance and may need to 

be updated in the future when more information is available. 

2) The WHO document should include statements on a case-by-case consideration to avoid 

restricting future development. Regulatory flexibility was recommended by participants. 

3) The point was made that early engagement of National Regulatory Authorities (NRAs) in 

vaccine development and evaluation is critical in order to rapidly proceed to clinical trials.  

This was essential to the risk/benefit considerations during the development of COVID-19 

vaccines for which trade-offs between speed and ideal regulatory expectations had to be 

balanced. 

Major issues raised in the review/discussion of the draft document: 

1) Introduction, Background, and Purpose and Scope Sections: 

a.  A number of points of clarification, specific wording, and an organizational change were 

agreed upon during the meeting and incorporated directly into the document (in these 

sections and throughout the document). These will be further examined in the context of the 

revised document. 

b. Additions were made to the background section to provide necessary information for later 

sections of the document (such as nonclinical and clinical evaluations). These were: 

i. Expressions of efficiency of self-amplifying mRNA compared to standard mRNA 

constructs;  

ii. Further information about lipid nanoparticles (LNP) that are relevant to their in vivo 

behaviour.  

c. A request to list the nucleotides generally used for mRNA vaccines was rejected as it was 

determined that the list would not only be too long, but also that new ones might be used in 

the future. 

d. Because some pathogens may have different strains or variants (such as influenza virus, 

current SARS-CoV-2), issues of strain changes and/or increased valency may need to be 

considered in vaccine composition, information on variants and multivalent vaccines is 

provided in the WHO document where possible. 

2) Terminology: consensus was reach for the following:  

a. “Drug substance” refers to mRNA. 

b. “Final bulk” terminology was changed to “final formulated bulk” and has been amended to 

add that the final bulk may be stored at a higher concentration and diluted prior to fill. 

c. “Final vaccine” aka “drug product” was clarified to include “mRNA formulated in LNP” 

for this document. 

d. “Final lot” definition was modified to clarify that the final lot must be filled from a final 

formulated bulk in one continuous working session. 
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e. “Platform technology” was a term that prompted extensive discussion due to 

considerations such as whether a licensed product must form the basis for a platform 

technology as well as what defines the technology (i.e., the LNP-formulated mRNA, and any 

impact of changes to the mRNA or the LNP, etc.). Continuing discussions by the drafting 

group will propose a definition in the next draft. Further issues related to considerations of a 

platform technology are discussed in the subsequent sections in relationship to general 

considerations for multivalent/multi-strain vaccines and for nonclinical and clinical 

evaluation. 

Moreover, the issues addressed regarding the implications of a platform technology concept 

required additional discussions and amendments under other sections such as “Manufacture 

and control of mRNA vaccines” and the nonclinical and clinical evaluation sections. 

3) General considerations: 

a. Multivalent candidates may be generated for vaccines targeting different strains of the 

same pathogen or for vaccines targeting more than one pathogen. The drafting group is 

working on modifications to the language regarding this point, including referencing existing 

WHO guidelines on clinical evaluation of vaccines (3) as discussed more extensively in that 

section. 

4)  Manufacture and control of mRNA vaccines: 

a. Specific manufacturing issues that will guide the writing and revisions include: 

i. Leveraging prior/existing experience with the same platform technology will facilitate 

expeditious development of mRNA vaccines in response to future emerging pathogens. 

ii. The need to clarify the definition of platform technology was raised for this section as 

well. 

iii. The technologies and components differ between manufacturers. For example, in 

addition to the differences between regular and self-amplifying mRNAs, certain 

manufacturers use modified nucleosides, whereas others modify the sequence of the 

mRNA. Each manufacturer also has developed their own LNP and process for 

formulation of the mRNA into the LNP. This has implications on the quality control and 

evaluation. Currently there is limited experience and a lack of a “gold/or harmonized 

standard,” and based on the different components and methodologies, it might not be 

possible to have such a standard. 

iv. Certain information about production and quality control methods and specifications is 

also confidential since it is based on a given manufacturer’s proprietary platform 

technology.  

v.  Flexible approaches were suggested by manufacturers given the ongoing development of 

the technology and lack of current standardization. 
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b.  While assessments for typical parameters such as content, identity, purity, mRNA 

integrity, potency, other quality and safety parameters, and stability would be needed, it was 

not recommended to provide a specific list of required assays since the current situation is 

not standardized and the technologies may evolve.  A table of examples of assays suitable for 

various purposes was added to the document, however (see e. below). 

c. The use of starting materials that are appropriate for the stage of development of the 

product might mean that emergency conditions might result in differences from the otherwise 

expected full compliance with GMP.  This is an example of balancing a trade-off of risk and 

benefit in an emergency setting, such as COVID-19. 

d.  For self-amplifying mRNAs where the replicon is encoded by a separate mRNA, 

additional controls may be needed to ensure adequate encapsulation of the (two) mRNAs, 

potentially different expression of the encoded proteins, and the ensuing impact on the 

potentially different safety and efficacy of the vaccines based on the two different 

approaches. 

e. The table of analytical methods was relabeled to indicate that they were examples rather 

than specifically recommended assays.  

f. Differences of opinion arose as to what should be required for certain control parameters. 

One example is what would be an indication of vaccine potency, and in particular whether an 

in vivo assay would be needed or if an in vitro assay would be adequate or preferred.  

g. The text was amended to specifically mention that information about all the components 

of the vaccine, i.e., LNP and excipients as well as the mRNA would need to be provided. 

This includes the rationale for their inclusion as well as their specifications. 

h. A requirement was added for information related to the generation of the linearized DNA 

template will also be necessary, including the cell banks, stability and other characteristics. 

i. Additional discussions dealt with identity, purity, quantification, and physical state, and 

additional parameters (e.g., poly A tail length, degree of capping efficacy) resulting in 

ongoing modifications to the text. 

j. The section on reference standards was discussed and expanded to address additional 

issues such as the role of the NRA, a standards program, and the conditions for formulation 

and storage. 

k.  Additional attention was deemed necessary for issues related to the impact of changed 

mRNA upon the LNP, as well as the manufacture, purity, consistency and purification of 

LNPs to remove excess raw material so this will be more fully addressed in the next draft. 

l. The labelling recommendations were discussed and expanded. 

 

5) Nonclinical evaluation of mRNA vaccines 

a. Safety and toxicity: Discussions centered around biodistribution, persistence and 

inflammation of both the mRNA and the LNPs. 

b. Because novel lipids and novel formulations can affect the charge of the LNP, a discussion 

ensued regarding which component needed genotoxicity and systemic toxicity studies for both 
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of these usages.  Much as would be done for a novel adjuvant, the novel lipids or formulation 

might be included as a study arm in comparison to the vaccine, in such studies. Reference to 

relevant WHO and International Council for Harmonization guidelines (4,5) is made. 

c. As a result of the  discussion on the rationale that integration studies are not necessary for 

mRNA vaccines, the text was amended to read: “Further, the design of candidate vaccines 

should be considered so that they do not include specific RNA-binding sites for primers 

required for the reverse transcriptase to initiate transcription,” to specifically highlight that the 

vaccine should be designed to exclude such RNA-binding sites. 

d. The possibility of accelerating the nonclinical evaluation of mRNA vaccines in the case of 

strain changes when all other aspects of the construct, manufacturing processes and control 

are the same was discussed with modifications to the text proposed. 

6)  Clinical evaluation of mRNA vaccines 

a. The types and scopes of adverse effects including immunological parameters, and how 

these should affect the design of clinical trials was discussed with reference to existing WHO 

guidance documents.  

b. Efficacy evaluation in a public health emergency when variants arise, and the possibility of 

bridging studies, were further discussed and modifications to the section are under 

consideration with reference made to existing WHO guidelines. A caution was made by some 

participants that this document should provide general guidance and considerations will be 

case-by-case. Particularly, there are other groups working on regulatory guidance on strain 

changes and immuno-bridging for COVID-19 vaccines, and there is established practice for 

global annual influenza vaccine strain changes.  

The next steps 

Subsequently, the drafting group will be further working on the document taking into 

consideration the discussions and proposals from this consultation meeting. The next draft will 

be prepared and subject to WHO editorial review in June. The final document will be submitted 

to the ECBS in early July which will be followed by a second-round public consultation posted 

on the WHO website from July to September. The document will then be reviewed by the ECBS 

at its meeting during 18-22 October 2021 for advice regarding the next steps. 
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Appendix 1: 

 

WHO Informal consultation on regulatory considerations for evaluation of the quality, safety 
and efficacy of RNA-based prophylactic vaccines for infectious diseases 

Virtual meeting, 20 - 22 April 2021 

Agenda 
  Chair: H. Meyer  
  Rapporteur: M. Liu  

Day 1, Tuesday, 20 April 2021  

Session 1. Opening of the meeting 

14:00- 14:10 Welcoming remarks C. Ondari 

14:10-14:15 Statement on WHO assessment of DoIs (Declaration of Interest) T. Zhou 

14:15-14:25 Background, objectives and expected outcomes of the meeting T. Zhou 

14:25-14:45 Update on WHO biological standardization activities   I. Knezevic 

Session 2. Global development of prophylactic mRNA vaccines for infectious diseases 

14:45-15:10 Global R&D of prophylactic mRNA vaccines- an overview of the 

pipeline and technologies 

M. Liu 

15:10-15:30 Rapid development of mRNA vaccines in response to COVID-19 

pandemic - lessons learned and perspectives for future 

N. Jackson 

15:30- 15:40 Coffee break  

Session 3. Experiences and perspectives from developers and manufacturers on aspects of quality, safety 

and efficacy of prophylactic mRNA vaccines (15min/per presentation) 

• Manufacturers at advanced development of prophylactic mRNA vaccines or using different technologies 
will be invited to present experience in vaccine development, manufacturing, quality control, nonclinical 
and clinical evaluation aspects. 

15:40- 15:55 BioNTech R. Rizzi 

15:55- 16:10 CureVac F. Neske  

16:10-16:25 Moderna J. Miller 

16:25- 16:40 Abogen B. Ying 

16:40-16:50 Discussions All  

Session 4. Regulatory perspectives for the evaluation of the quality, safety and efficacy of prophylactic 

mRNA vaccines (15min/per presentation) 

16:50- 17:05 FDA, USA K. Peden 

17:05- 17:20 NMPA, China W. Wei/J. Lu 

17:20- 17:35 MHRA, UK K-W. Wan 

17:35- 17:50 Discussions All  

17:50- 18:00 Conclusion and Closure of Day 1 Chair 

Day 2, Wednesday, 21 April 2021  

Session 5. Review of WHO draft “regulatory considerations” document 

• The proposed draft “regulatory considerations” will be carefully reviewed by participants with focus on the 
key issues highlighted by the Drafting Group; consensus should be reached, and improvements will be 
proposed. 
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14:00- 15:30 Presentation: outline of the WHO document, key issues identified 
from the 1st round of public consultation 

R. Sheets 

Review draft document: 
1. Introduction     
2. Background 
3. Purpose and scope  
4. Terminology 

All participants 
(moderated by R. 
Sheets) 

15:30-15:40 Coffee break  

15:40-17:20 Review (continue) 
5. General considerations    
6. Quality issues  

All participants 
(moderated by R. 
Sheets) 

17:20-17:30 Conclusion and closure of Day 2 Chair 

Day 3, Thursday, 22 April 2021  

Session 5. Review of WHO draft “regulatory considerations” document (Continue) 

14:00-15:30 

 

6. Quality issues (continue if needed)   

7. Nonclinical issues 
8. Clinical issues  

All participants 

(moderated by R. 

Sheets) 

15:30-15:40 Coffee break  

15:40-16:40 Review (continue) All participants 

16:40- 17:00 Plenary discussions 
Any additional issues pertinent to manufacturing, evaluation and 
standardization of mRNA vaccines that participants would like to 
raise for discussion 

Participants 

Session 6. Next steps for further development of the WHO “regulatory considerations” document 

17:00- 17:10 Workplan and timelines for further development of the WHO 
document 

T. Zhou 

17:10 -17:30 Recap of the meeting discussions Rapporteur 

17:30 Closing remark Chair, WHO 

 
 


