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Notes from previous review and developer responses: 

 

• Question in Section 5.3 from R. Chen: “Does the CpG actually bind to the 

antigen?” 

o From the results of our QC assays, the proportions of the binded form of 

CpG + antigen is small. Therefore, we will remove the word ‘binding’ for 

clarity. 

 

• Question in Section 5.4 from R. Chen: Does the CpG actually bind to the antigen? 

o From the results of our QC assays, the proportions of the binded form of 

CpG + antigen is small. Therefore, we will remove the word ‘binding’ for 

clarity. 

 

• Comment in Section 9.2, 9.4 from R. Chen: Please add status of active 

surveillance studies using National Health Insurance data in Taiwan  

o Active surveillance studies using National Health Insurance (NHI) data in 

Taiwan are currently planned, but have experienced delayed progress. 

 

• Question in Section 9.6 from R. Chen: What is the O/E analysis for AESI’s?  

o Although O/E analyses have been planned and expected to be performed 

for AESI’s,  this is still pending. It depends ultimately on the data that 

becomes available and disclosed by national health authorities. 

 

 

 



A Brighton Collaboration standardized template with key considerations for a 

benefit/risk assessment for the Medigen COVID-19 Protein Vaccine 

Lila Estephana# 

Luke Tzu-Chi Liua# 

Chia En Liena,b 

Emily R. Smithc* 

Marc Gurwithc      

Robert T. Chenc      

For the Benefit-Risk Assessment of VAccines by TechnolOgy Working Group 

(BRAVATO; ex-V3SWG) 1 

aMedigen Vaccine Biologics Corp., Taipei, Taiwan 

bInstitute of Public Health, National Yang Ming Chiao Tung University, Taipei, Taiwan      

cBrighton Collaboration, a program of the Task Force for Global Health, Decatur, GA, 

USA 

 

#Both authors contributed equally as first authors 

*Corresponding author: email address: bccoordinator@taskforce.org 

1. See Acknowledgement for other BRAVATO members 

Keywords:  

Vaccine, Protein, Safety, Benefit/Risk, COVID-19, SARS-CoV-2 

 

 

 



Abstract 

The Brighton Collaboration Benefit-Risk Assessment of VAccines by 

TechnolOgy (BRAVATO) Working Group has prepared standardized templates to 

describe the key considerations for the benefit-risk assessment of several vaccine 

platform technologies, including protein subunit vaccines. This article uses the 

BRAVATO template to review the features of the MVC-COV1901 vaccine, a 

recombinant protein subunit vaccine based on the stabilized pre-fusion SARS-CoV-2 

spike protein S-2P, adjuvanted with CpG 1018 and aluminum hydroxide, manufactured 

by Medigen Vaccine Biologics Corporation in Taiwan. MVC-COV1901 vaccine is 

indicated for active immunization to prevent COVID-19 caused by SARS-CoV-2 in 

individuals 12 years of age and older. The clinical development program began in 

September 2020 and based on demonstration of favorable safety and immunogenicity 

profiles in clinical trials, it has been approved for emergency use for adults in Taiwan, 

Eswatini, Somaliland, and Paraguay.  The totality of evidence based on ~3 million 

vaccinees to date includes a mostly clean safety profile, in both clinical development and 

post-marketing experience, proven immunogenic response, and real-world effectiveness 

data. Coupled with this, MVC-COV1901 has favorable thermostability profiles, which 

make it a potentially good candidate for vaccine supply chains in global markets.       

 

 

 

 

 



1. Introduction 

The Brighton Collaboration (www.brightoncollaboration.org) Viral Vector Vaccine 

Safety Working Group (V3SWG) was formed in 2008 in recognition of the increasing 

importance of viral vectors for the development of new vaccines and the need to 

understand their associated safety issues1. To better meet the needs of many other 

platform technologies used to develop vaccines to prevent COVID-19 beyond just 

vaccines using viral vectors, the V3SWG was renamed to Benefit-Risk Assessment of 

VAccines by TechnolOgy (BRAVATO) Working Group in July 2020.  The BRAVATO 

WG has developed standardized templates to describe the key characteristics of several 

major vaccine platform technologies, including protein vaccines.2 When completed 

(usually in a partnership between BRAVATO WG and the vaccine developer), the      

BRAVATO template helps answer key questions related to the essential safety and 

benefit-risk issues relevant for the intrinsic properties of the candidate vaccine to 

facilitate scientific discourse among key stakeholders3.  The World Health Organization 

(WHO) Global Advisory Committee on Vaccine Safety (GACVS) has endorsed the use 

of the template “as it is a structured approach to vaccine safety”.4,5 

This paper uses a BRAVATO protein template to review the features of Medigen’s 

recombinant SARS-CoV-2 spike protein in prefusion stabilized form used to develop the 

Medigen COVID-19 Vaccine.  The Medigen COVID-19 vaccine has a labeled indication 

to prevent coronavirus disease 2019 (Covid-19) caused by severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2). It contains a double adjuvant formulation, with 

CpG 1018 adjuvant and aluminum hydroxide and has received Emergency Use 

http://www.brightoncollaboration.org/


Authorization in four countries – Taiwan, Somaliland, Eswatini and Paraguay. (See Table 

1).6,7 

2. Background 

The virus 2019-nCoV was identified as the causative agent of a worldwide outbreak 

of pneumonia-like respiratory disease since unexplained pneumonia cases in Wuhan, 

Hubei Province, China were reported in December 2019. Phylogenetic studies reported 

that the virus is 79% and 50% homologous to severe acute respiratory syndrome 

coronavirus (SARS-CoV) and Middle East respiratory syndrome coronavirus (MERS-

CoV), respectively,8 two previously identified coronaviruses that have also caused life-

threatening respiratory disease worldwide. The virus was categorized in the 

betacoronavirus subfamily and thereafter renamed as SARS-CoV-2, and the disease 

caused by the virus became known as coronavirus disease 2019 (COVID-19) 

(Coronaviridae Study Group of the International Committee on Taxonomy of Viruses; 

WHO Situation Report-22).9 

As of late November 2022, more than 637 million confirmed cases and over 6.6 

million deaths due to COVID 19 have been reported globally.10 In Taiwan (population of 

24 million) as of late November 2022, the number of confirmed cases was over 8 million, 

with 14,548 deaths associated with COVID 19.11 People infected with SARS-CoV-2 

present with various degrees of clinical manifestation and disease severity, ranging from 

asymptomatic to severe or even fatal illness.12 In order to confront the COVID-19 

pandemic, a variety of vaccines had been developed against SARS-CoV-2 around the 

world including messenger ribonucleic acid (mRNA), deoxyribonucleic acid (DNA), 

non-replicating viral vector, inactivated virus, and protein subunit technologies.13,14 



 Subunit vaccines contain only the antigenic portion of the pathogen that is 

necessary to induce a protective immune response. A number of subunit vaccines against 

SARS-CoV and MERS-CoV are under development using the full-length S protein, the 

receptor binding domain (RBD), non-RBD S protein fragments, and non-S structural 

proteins.15 SARS-CoV-2 has 79.6% genomic sequence homology with SARS-CoV and 

the sequences encoding the open reading frame of the 4 structural proteins consisting of S 

(spike), E (envelope), M (membrane), and N (nucleocapsid), plus 6 accessory proteins 

have been characterized.16 The SARS-CoV-2 virus gains entry into the host cells 

following structural changes of the densely glycosylated S protein that allow fusion of the 

viral membrane with the host cell membrane, resulting in viral infection.17,18 The S 

protein of SARS-CoV-2 is a trimeric class I fusion protein that exists in a metastable 

prefusion conformation. It contains three segments: a large ectodomain, a transmembrane 

domain, and a cytoplasmic tail. The ectodomain consists of two functional subunits, an 

S1 subunit responsible for binding to the host cell receptor and an S2 subunit for fusion 

of the viral and cellular membranes.19 S1 subunit binds to the angiotensin-converting 

enzyme 2 (ACE2) receptors16,20 which are expressed abundantly in lung and small 

intestine cells.21 

It is crucial for a vaccine to incorporate an antigen in the correct conformation to 

effectively generate the appropriate antibody-mediated immune response. The S protein, 

the major antigenic determinant of SARS-CoV-2, has two major conformational states, 

prefusion and post-fusion.22  MVC-COV1901 consists of a stabilized prefusion S 

ectodomain, S-2P protein encoding residues 1−1208 of SARS-CoV-2 S protein with two 

proline substitutions at residues 986 and 987, a “GSAS” substitution at residues 682–685 



to abolish the furin cleavage site, and an insertion of the T4 fibritin trimerization motif at 

the C-terminus. This construct conformation was shown to bind ACE2 and to induce high 

levels of neutralizing antibody that block the binding of ACE2 receptors, hence inhibiting 

viral infection.17,23 MVC-COV1901 is formulated with 2 adjuvants, namely CpG 1018 (a 

22-mer CpG-enriched oligodeoxynucleotide [ODN] phosphorothioate) and Al(OH)3. 

Upon internalization into cells, the unmethylated CpG sequences are recognized as 

foreign by and bind to toll-like receptor 9 (TLR9), expressed in plasmacytoid dendritic 

cells (pDCs) and B cells. This interaction activates the antigen presenting pDCs and B 

cells and thereby induces innate and adaptive immune responses.24,25 Aluminum adjuvant 

has been widely used in vaccines based on its ability to enhance antibody-mediated 

immune response.26 The combination of immunostimulatory molecules with aluminum 

adjuvant could potentiate a cell-mediated immune responses.27 CpG ODN was shown to 

induce cytotoxic T cells response and enhance the antibody-mediated response to 

hepatitis B antigen in mice and in human when formulated with Al(OH)3.28,29 
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The findings, opinions, conclusions, and assertions contained in this consensus 
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Table 1.  

Brighton Collaboration: Standardized Template for Collection of Key Information for Benefit-Risk Assessment of Nucleic Acid 

Vaccines. 

 

 
Brighton Collaboration 

Standardized Template for Collection of Key Information for Risk Assessment of Protein Vaccines  

1.  Authorship Information 

1.1  Author(s) and affiliation(s) Lila Estephan from Medigen Vaccine Biologics Corp. (MVC) 

Luke Tzu-Chi Liu from Medigen Vaccine Biologics Corp. (MVC) 

Chia-En Lien from Medigen Vaccine Biologics Corp. (MVC) 

1.2  Date completed/updated November 23rd , 2022  

2.  Basic Vaccine information Information Comments/Concerns 

2.1 Vaccine name MVC-COV1901  

2.2 Protein type (e.g., molecular clamp, virus-like particle, peptide) and any 

special characteristics 

Recombinant SARS-CoV-2 spike protein in prefusion 

stabilized form31,30 

 

2.3 Type of heterologous expression system used for antigen production (e.g., 

bacteria, yeast, plants, mammalian or insect cells, chemical synthesis)  

Mammalian cell (expi-CHO)  

2.4 Adjuvant (if applicable) CpG 1018 and aluminum hydroxide  

2.5 Final vaccine formulation components that may impact delivery into 

cells, stability, and safety (e.g., preservatives (e.g., thimerosal, phenol, 

benzethonium chloride, 2-phenoxyethanol), complexing with polymers, 

encapsulation within microparticles, liposomes, depot formulations) 

Liquid solution for injection. Each dose (0.5ml/dose) 

contains: 15 μg SARS-CoV-2 Spike protein, 750 μg CpG 

1018, and 375μg Al3+ in the form of Al(OH)3 in a phosphate 

buffer solution. MVC-COV1901 does not contain any 

preservative. Known thermostability at 2-8ºC. 

 

Excipients  

Sodium 

This medicine contains less than 1 mmol sodium (23 mg) per 

dose, that is to say essentially ‘sodium-free’.  

 

Potassium 

This medicine contains potassium, less than 1 mmol (39 mg) 

per dose, i.e. essentially ‘potassium-free’. 

 

2.6 Route and method of delivery (e.g., intramuscular injection, 

microneedles, skin patch, intranasal, other mucosal) 

Intramuscular injection  



3. Target Pathogen and Population Information Comments/Concerns 

3.1 What is the target pathogen? SARS-CoV-2 

 

SARS-CoV-2 is a novel, zoonotic coronavirus that emerged 

in late 2019 in patients with pneumonia of unknown origin. It 

is a member of a large family of viruses called coronaviruses, 

within the genus betacoronaviruses. These viruses can infect 

people and some animals.32 

 

3.2 What are the disease manifestations caused by the target pathogen in 

humans, for the following categories: 

People infected with SARS-CoV-2 present with various 

degrees of clinical manifestation and disease severity, ranging 

from asymptomatic to severe or even fatal illness. On binding 

to epithelial cells in the respiratory tract, SARS-CoV-2 starts 

replicating and migrating down to the airways and enters 

alveolar epithelial cells in the lungs.33 

 

COVID-19: fever, dry cough, tiredness, and loss of taste or 

smell. Long COVID as a possible persisting sequelae post-

acute infection (~10% of cases)33 

 

● In healthy people The proportion of asymptomatic infections ranges from 1.4% 

to 78.3%, while 20% of people remained asymptomatic 

throughout the course of infection. 34 Asymptomatic 

infections may have objective clinical abnormalities such as 

typical ground-glass or patchy shadowing of chest or other 

atypical imaging abnormalities.35 

 

COVID-19 symptomatic infection can range from mild 

(40%), to moderate (40%), severe (15%), or critical (5%). 

Possible disease manifestations include fever or chills, cough, 

shortness of breath or difficulty breathing, fatigue, muscle or 

body aches, headache, new loss of taste or smell, sore throat, 

congestion or runny nose, nausea or vomiting, and diarrhea. 

Severe disease might require oxygen support.36 

 

● In immunocompromised people Immunocompromised people are more likely to be ill for a 

longer period, have higher risk of severe COVID-19 related 

outcomes, have increased odds of ICU admission, and 

mortality. The underlying medical conditions that increase 

the risk of complications among COVID-19 patients are 

cancer, human immunodeficiency virus infection or AIDS, 

 



rheumatic diseases, hematopoietic stem cell transplantation, 

and solid organ transplantation.37-40  

● In neonates, infants, children The disease manifestations are similar to adults but generally 

milder with varying frequency of symptoms. Infants have 

relatively few cases, and clinical findings include difficulty in 

feeding and fever without an obvious source. In children, 

there are severe cases, including fatal cases, but most are 

asymptomatic, or mild, or moderate disease. The most 

common reported symptoms are pneumonia, bronchiolitis, 

gastroenteritis, and common illnesses with fever or chills and 

cough. Also, children with underlying medical conditions     , 

such as chronic pulmonary disease, obesity, neurologic and 

developmental conditions, cardiovascular disease, and 

immunosuppression conditions are commonly at risk of 

severe disease. Elevated inflammatory markers such as CRP, 

procalcitonin, interleukin 6, ferritin, D-dimer at admission or 

during hospitalization; dyspnea, tachypnea, and/or hypoxia at 

admission; and gastrointestinal symptoms at admission have 

been associated with severe disease in children.36 

Multisystem inflammatory syndrome in children (MIS-C), an 

inflammatory reaction in the body 2–6 weeks (average 4 

weeks) after infection with SARS-CoV-2, affects mostly 

school-aged children, is rare but can be serious.36 

 

● During pregnancy and in the fetus Compared with non-pregnant women of reproductive age, 

pregnant and recently pregnant women are less likely to be 

symptomatic or manifest common symptoms such as fever, 

dyspnea, cough, and myalgia. The overall risk of COVID-19 

to pregnant women is low, however, women who are 

pregnant or were recently pregnant are at increased risk of 

severe illness with COVID-19. Those with severe COVID-19 

infection have higher odds of requiring admission to an ICU 

and invasive ventilation. Serious complications are associated 

with pregnant women who have an older maternal age, high 

body mass index, non-white ethnicity, and have pre-existing 

comorbidities including chronic hypertension and diabetes, 

and pregnancy specific complications such as gestational 

diabetes and pre-eclampsia. Pregnant women with COVID-19 

are also more likely to have premature deliveries, stillbirths, 

and pregnancy loss.36 

 



● In elderly The elderly are more vulnerable to experiencing severe 

symptoms and are at higher risk of death. The most common 

symptoms seen in elderly are fever, cough, and dyspnea. 

While the most common comorbidities among COVID-19 

infected elderlies are hypertension, diabetes mellitus, and 

cardiovascular disease.41 

 

● In any other special populations People with pre-existing mental or neurological conditions, 

such as dementia, depression or psychosis have higher 

mortality and morbidity when acutely infected with SARS-

CoV-2. Following the acute phase, people with post- 

COVID-19 condition also often suffer from cognitive 

dysfunction and have lower general cognition compared with 

healthy individuals. Anxiety and depression were reported to 

be common amongst people hospitalized for COVID-19. In 

many cases, neurological manifestations have been reported 

even without respiratory symptoms. Moreover, it has been 

reported that COVID-19 is associated with acute 

cerebrovascular disease (including ischemic and hemorrhagic 

stroke).36 

 

3.3 Briefly, what are the key epidemiologic characteristics of the disease 

caused by the target pathogen (e.g., incubation period, communicable period, 

route/s of transmission, case fatality rate, transmissibility characteristics such 

as basic reproductive ratio (R0), and spontaneous mutation)? 

Incubation period is an average of 4-5 days but can last up to 

14 days or more before the onset of symptoms. Existing data 

shows that virus shedding can be possible between 2-8 days 

before the onset of symptoms and up to 8 days after the 

clearance of symptoms. Severe to critical illness and 

immunocompromised individuals have been linked with 

longer infectious periods. Routes of transmission include 

contact and droplets; airborne; fomite or contaminated 

surfaces; and other possible modes. Based on the most 

recently available global data, case fatality rate is      
approximately 3%, ranging widely between countries and 

regions. A basic reproductive ratio (R0) for ancestral COVID-

19 is between 2-3, while other variants such as Delta have a 

much higher reproductive number ranging from 5-6.42-45 High 

rates of spontaneous mutation have resulted in emergence of 

variants since the beginning of the outbreak. Variants of 

concern (VoC) are variants defined by increased transmission 

rates and resistance to antibody neutralization, thus resulted 

in reduced effectiveness of vaccines. These VoCs can replace 

one other to become the dominant strain in the outbreak, 

 



which as of current is the Omicron variant and its various 

subvariants. 

3.4 What sections of the population are most affected by the target pathogen 

(e.g., pediatric, pregnant, lactating women (breast feeding), adult, elderly) 

Existing data indicates that elderly, pregnant women, and 

persons with comorbidities, especially when unvaccinated, 

are at increased risk for severe illness from COVID-19.35,36  

 

3.5 What is known about the immune responses, duration, and potential 

correlates of protective immunity to the target pathogen or to the disease? 

Correlates of protection in humans have not yet been well 

established. Neutralizing antibody levels appear to be 

predictive of immune protection from infection.44 

 

T-cell and other cellular/innate immune responses also play 

an important role since they affect the susceptibility and 

pathogenesis of SARS-CoV-2 infection.47 B cell memory 

responses are also being studied as other potential correlates 

of protection.48 

 

3.6 Please describe any other key information about the target pathogen or 

population that may inform benefit-risk. 

Several factors could contribute to severe outcomes in high-

risk populations, which include suboptimal response to 

vaccination, waning immunity, and genetic predisposition to 

severe disease. Therefore, those that are older, 

immunosuppressed, or have chronic comorbidities should not 

only receive adequate chronic disease management, but also 

precautions to reduce exposure, and additional primary and 

booster vaccine doses to reduce severe outcomes.49 

 

4. Characteristics of Antigen  Information Comments/ Concerns 

4.1 Is the vaccine likely to induce immunity to all strains/genotypes of the 

target pathogen? What is the evidence? 

Not likely, although when used as a booster dose, breadth of 

immunity is increased. 

Serum samples were taken from rats and phase 1clinical trial 

human subjects immunized with a low, medium, or high dose 

of MVC-COV1901. The neutralizing titers of serum 

antibodies were assayed with pseudoviruses coated with the 

SARS-CoV-2 spike protein of the wild-type (WT), D614G, 

Alpha, or Beta variants. Rats vaccinated twice with vaccine 

containing high doses of antigen retained high levels of 

neutralization activity against the Beta variant, albeit with a 

slight reduction compared to WT. After the third dose, 

neutralizing titers against the Beta variant were noticeably 

enhanced regardless of the amount of antigen used for 

immunization. In humans, vaccinated phase 1 subjects still 

showed appreciable neutralization abilities against the 

 



D614G, Alpha, and Beta variants, although neutralizing titers 

were significantly reduced against the Beta variant.50 

 

When applied as a homologous booster shot, compared to 

levels six months after a primary series, neutralizing 

antibodies were increased by 10.3–28.9 times at 4 weeks after 

the booster. During the 6-month follow-up after the booster, 

the rate of decline of neutralizing antibody level was much 

less than that after the second dose. Three doses of MVC-

COV1901 also improved antibody-mediated neutralization of 

Alpha, Beta, and Delta variants as well as the Omicron 

variant pseudovirus.51 

 

When used as a heterologous booster in ChAdOx1 nCoV-19 

(AZD1222) primed individuals, among those who were 

vaccinated within 12 weeks after the last AZD1222 dose, a 

5.2- and 5.6-fold increases in neutralizing titer levels against 

ancestral strain and Omicron variant pseudovirus after the 

booster dose, respectively, was observed.52 

 

All ongoing clinical trials (as primary series regimen and as 

booster) are evaluating neutralizing antibody response to 

variants of concerns (VOCs). 

4.2 What is known about the immune response to the vaccine in animals 

and/or humans (binding, functional, and neutralizing antibody, B-cell, T-cell 

memory, etc.)? 

In animals (See Section 7 for more details) 

MVC-COV1901 is immunogenic in all species assessed, 

which include mice and hamster models. There is a dose-

dependent response in neutralizing and IgG binding antibody 

titers.30,53-54 

 

In humans (See Section 8 for more details) 

MVC-COV1901 is immunogenic and induces high levels of 

neutralizing and binding antibodies against SARS-CoV-2. 

There is a dose-dependent response and a significant 

correlation between binding and neutralizing antibody 

activity. Antigen-specific T-cell responses, particularly a 

Th1-biased immune response characterized by high levels of 

interferon gamma and IL-2 cytokines, have been observed as 

well.31,50-52,55-62 

 



4.3 Is there homology in the sequence of the vaccine antigen and human 

proteins?   

None detected.  

5. Adjuvant (if applicable) Information Comments/ Concerns 

5.1 Describe the type of adjuvant, if it has been tested in humans, whether 

novel or commercialized, and if applicable, what other vaccines (preventive 

and therapeutic) are formulated with this adjuvant 

CpG 1018: is a synthetic 22-base phosphorothioate 

oligodeoxynucleotide (PS ODN) containing a cytidine-

phospho-guanosine (CpG) immunostimulatory sequence that 

is an agonist for Toll-like receptor 9 (TLR9).  

 

CpG 1018 (3000 mcg x 2 doses) is the adjuvant in the 

hepatitis B vaccine, HEPLISAV-B® [Hepatitis B Vaccine 

(Recombinant), Adjuvanted], approved by the US FDA and 

by the European Commission (EC). 63-65 

 

Aluminum hydroxide: Aluminum hydroxide is one of the 

most commonly used aluminum adjuvants. Aluminum salts 

are well-studied adjuvants and have been used in veterinary 

and human vaccines for over 90 years to enhance the immune 

response to vaccines. Aluminum adjuvants are used in 

vaccines such as hepatitis A, hepatitis B, diphtheria-tetanus-

containing vaccines, Haemophilus influenzae type b, and 

pneumococcal vaccines.66,67 

 

5.2 What is the evidence that an adjuvant improves/boosts/enhances the 

immune response?   

Both adjuvants have been used and well-studied in human 

vaccines before, using the mechanisms described in Sections 

5.1 and 5.3.63-67  

 

Our preclinical and clinical data confirm this, showing that 

CpG 1018 in combination with aluminum hydroxide highly 

significantly boosted the levels of neutralizing and binding 

antibodies and cytokines.30,31,50-52 

 

 

 

5.3 What is the mechanism of action of the adjuvant (if known)?   CpG 1018: induces Th1 immune response through TLR9 to 

activate pro-inflammatory cytokine such as type-I interferon 

and IL-6.63-65 

 

Aluminum hydroxide: induces Th2 immune response 

through depot effect (slow release of antigen from the 

formulation for uptake by macrophages), enhances      
antigen presentation and activates      CD4 T cells. Modes of 

 



action of aluminum hydroxide-based adjuvants include the 

stimulation of the innate immune response mediated by the 

NLRP3 inflammasome pathway, as well as acquired immune 

responses, and the activation of the complement system.66,67 

5.4 How is the adjuvant formulated with the antigen?    Formulation of the antigen with adjuvants is done under 

sterile and optimized conditions. 

 

5.5 How might the adjuvant impact the safety profile of the vaccine?  CpG1018 and aluminum hydroxide may induce some local 

effects and/or immune-induced systemic effects but are mild 

and transient. Higher doses of both adjuvants have been used 

in other vaccine formulations, which have proven to be safe 

and effective.63-67 

 

Our pre-clinical and clinical data show an overall favorable 

safety profile, with adverse events mostly being mild and 

self-limiting. (See Section 9 for more details)30,31,50-52 

 

5.6 Summarize the safety findings (preclinical and clinical) with the adjuvant, 

formulated with any antigen   

 

S-2P antigen formulated with CpG1018 and aluminum 

hydroxide: 

Preclinical 

Preclinical toxicity studies in animal models have 

demonstrated only mild and transient immune-related 

histopathological changes at the injection site, lymph nodes, 

and spleen. Reproductive and genetic toxicity studies 

revealed no significant reproductive, mutagenic, or 

clastogenic signals. No vaccine-related serious adverse 

effects were found in the dose-ranging study in rats 

administered one-, two-, or three-dose regimens.30,50,53-54 

 

Clinical (See section 9 for more details) 

Intramuscular administration of S-2P adjuvanted with CpG 

1018 and aluminum hydroxide was well-tolerated with local 

and systemic adverse events being mostly mild and self-

limiting.31,50-52,55-62 

 

6. Delivery and Administration Information Comments/ Concerns 

6.1 How might the vaccine formulation (antigen and adjuvant already 

formulated in the same vial or combined prior to administration) impact the 

safety profile of the vaccine? 

Preclinical and clinical findings have not shown any impact 

on the safety profile of the vaccine. 

 

6.2 If the vaccine is part of a heterologous prime-boost regimen, describe the 

regimen that this vaccine is a part of and the possible impact on safety.  

Clinical trials 

Homologous and heterologous (in AZD1222, mRNA-1273, 

and BNT162b2 primed individuals) booster administration 

 



had favorable safety profiles and were immunogenic in 

individuals who had completed a primary COVID-19 vaccine 

regimen at least 3 months earlier.51,56,61,70, unpublished* 

 

Post-marketing data 

MVC-COV1901 has been approved under EUA in Taiwan 

since July 19th, 2021. According to a report released by 

Taiwan CDC on November 22nd, 2022, a total of 3,068,647 

doses of MVC-COV1901 vaccine have been administered, of 

which, 1,048,030 doses were administered as booster doses 

(946,636 doses as 1st booster dose and 101,394 doses as 2nd 

booster dose).68 

 

Overall, both homologous and heterologous booster 

administration had favorable safety profiles, especially when 

compared to other vaccine platforms.69 

 

* From ongoing CT-COV-24 trial.  

6.3 Describe how components of the vaccine formulation that facilitate 

stability and delivery into cells (Section 2.5) may impact the safety profile of 

the vaccine 

Not applicable (See Section 2.5)   

6.4  Describe how the mode of vaccine delivery may impact safety (e.g., 

intramuscular by needle injection, microneedles, intranasal, oral) 

Intramuscular injection may induce local adverse events, 

which include pain, tenderness, erythema/redness, 

induration/swelling, and itching/pruritus. No serious local 

adverse events have been observed due to this delivery 

method for MVC-COV1901 in both clinical and post-

marketing data. 

 

* Stability is considered here in the context of any relevant intrinsic characteristic of the vaccine deemed important for safety purpose.  

7.  Toxicology and Nonclinical  Information Comments/ Concerns 

7.1 What is known about biodistribution of the antigen in its final 

formulation and mode of administration in animal models?  

N/A Biodistribution is not done due to the nature 

of antigen (protein subunit) 

7.2 How long does the vaccine antigen persist in vivo (may specify in 

tissue/serum; proximal/distal to site of administration)? 

N/A See above comments 

7.3 What is the possible risk of autoimmunity or a harmful immune 

response? 

None observed in mice, rat, and hamster models.30,53-54  

7.4 Summarize the preclinical safety data that support the use of this product 

in humans including any related information from similar products 

No safety concern was observed in all rodent animal models 

used. 30,53-54 

 



7.5 Summarize the preclinical immunogenicity and efficacy data that support 

the use of this product in humans including any related information from 

similar products 

S-2P antigen adjuvanted with CpG 1018 and aluminum 

hydroxide induced a robust Th1-skewed immune response 

against SARS-CoV-2 in all animal models tested. 

In a mouse model, S-2P in combination with CpG 1018 and 

aluminum hydroxide (alum) was found to be the most potent 

immunogen and induced high titer of neutralizing antibodies 

in sera of immunized mice against pseudotyped lentivirus 

reporter or live wild-type SARS-CoV-2. In addition, the 

antibodies elicited were able to cross-neutralize pseudovirus 

containing the spike protein of the D614G variant, indicating 

the potential for broad spectrum protection. A marked Th1 

dominant response was noted from cytokines secreted by 

splenocytes of mice immunized.30 

 

In a hamster challenge study, MVC-COV1901 induced high 

levels of neutralizing antibodies with 10,000-fold higher IgG 

level and an average of 50-fold higher pseudovirus 

neutralizing titers in either dose groups than vehicle or 

adjuvant control groups.53 

 

When used as a third dose, in both prototype (W S-2P) and 

beta variant (B S-2P) in a hamster delta-challenge study, a 

third dose of B S-2P induced the highest neutralizing 

antibody titer against live SARS-CoV-2 virus and enhanced 

neutralization of omicron variant pseudovirus. Reduced lung 

live virus titer and pathology suggested that all vaccination 

regimens protect hamsters from SARS-CoV-2 delta variant 

challenge. 54 

 

7.6 What is the evidence of disease enhancement or absence thereof in vitro 

or in animal models?8 

No disease enhancement was observed after SARS-CoV-2 

challenge studies of hamsters immunized with MVC-

COV1901.53,54 

 

7.7 Would the vaccine in its final formulation have any impact on innate 

immunity? If so, what are the implications for benefit-risk? 

As CpG1018 is a TLR9 agonist, use of CpG1018 as adjuvant 

can lead to innate immune response such as production of 

type-I interferons and other pro-inflammatory cytokines. The 

benefit of innate immunity against viral infection outweighs 

the adverse effects induced by adjuvants (mild and transient 

local irritation and weight loss in animal models).64,65 

 



8. Human Efficacy and Other Important Information Information Comments/ Concerns 

8.1 What is the evidence that the vaccine would generate a protective 

immune response in humans (e.g., natural history, passive immunization, 

animal challenge studies)? 

For preclinical studies, including animal challenge models, 

please refer to Section 7 for more details. 

 

In terms of clinical data, in the phase 1 trial (CT-COV-11), 

after the second dose, the geometric mean titers (GMTs) for 

SARS-CoV-2 spike-specific immunoglobulin G were 7178.2, 

7746.1, 11,220.6 in the 5 mcg, 15 mcg, and 25 mcg dose 

groups, respectively. The neutralizing GMTs for live SARS-

CoV-2 neutralization assay at Day 43 were 33.3, 76.3, and 

167.4, respectively for each of the dose groups. The cellular 

immune response induced by MVC-COV1901 demonstrated 

substantially higher numbers of IFN-γ-producing cells, 

suggesting a Th1-skewed immune response. As an extension 

to the phase I clinical trial, the participants were given the 

third dose booster of MVC-COV1901 at six months after the 

second dose of MVC-COV1901. Compared to day 209, 

neutralizing antibodies were increased by 10.3–28.9 times at 

4 weeks after the booster. During the 6-month follow-up after 

the booster, the rate of decline of neutralizing antibody level 

was much less than that after the second dose. Three doses of 

MVC-COV1901 also improved antibody-mediated 

neutralization of Alpha, Beta, and Delta variants as well as 

the Omicron variant pseudovirus. Our data showed increased 

persistence of neutralizing antibodies and enhancement of 

immunogenicity against VoCs offered after a third dose of 

MVC-COV1901.50,51,55 

 

In the large (N = 3,844) pivotal phase 2 placebo-controlled 

randomized trial (CT-COV-21), acceptable safety and 

immunogenicity profiles were demonstrated. At 28 days after 

the second dose of MVC-COV1901, the wild-type SARS-

CoV-2 neutralizing antibody GMT was 408.5 IU/mL, the 

GMT ratio (geometric mean fold increase in titres at day 57 

vs. baseline) was 163.2, and the seroconversion rate was 

99.8%. The International Unit (IU) was based on the model 

by Khoury et al., which reported that 20% of convalescent 

 



serum samples (54 IU/mL) could approximate to 50% 

vaccine efficacy. Therefore, when we set 270 IU/mL as the 

GMT of convalescent serum samples, the GMT on day 57 in 

the MVC-COV1901 group was 1.51 times higher than that of 

convalescent serum samples. Another method to predict 

clinical efficacy is the Binding Antibody Unit (BAU) 

conversion model based on the anti-spike IgG titer. When 

converted to BAUs, the report showed that if the anti-spike 

IgG titre is between 264 and 899 BAU/mL, the predicted 

vaccine efficacy is between 80% and 90%. In this study, the 

anti-spike IgG GMT on day 57 in participants who received 

the MVC-COV1901 vaccine was 524 BAU/mL. In summary, 

MVC-COV1901 yields similar predictions of efficacy using 

both the IU and the BAU conversion models.31  

 

An immunobridging analysis was conducted using AZD1222 

as a comparator. The main analysis involving the entire adult 

population showed that the lower bound of the 95% 

confidence interval of the geometric mean titer (GMT) ratio 

(GMTMVC-COV1901/GMTAZD1222) was estimated at 3.4 

while that of the seroconversion rate was approximated at 

95.5%. Both GMT ratio and seroconversion rates exceeded 

the noninferiority criteria established by the Taiwan 

regulatory authority – 0.67 for GMTR and 50% for the 

seroconversion rate. This led to an emergency use 

authorization (EUA) approval in Taiwan.  Further analysis 

using the reverse cumulative distribution curve showed that at 

the reference point of 60% of the sample, AZD1222 

recipients had neutralizing antibody titers ≤199.5 IU/mL. 

This equates to approximately 90% of MVC-COV1901 

recipients. Findings from the sensitivity analysis also showed 

the robustness of immunogenicity comparisons considering 

the younger subsample and the 67th percentile of samples 

with lower neutralizing antibody titers at day 57. [45] 

In adolescents, all immunogenicity endpoints in the 

adolescent group were non-inferior to the endpoints in the 

young adult and placebo groups. In addition, the neutralizing 

antibody levels in adolescents outperformed those in the 

young adults.59 

 



A double-blind, randomized, dose-comparison study to 

evaluate the safety, tolerability, and immunogenicity of a 

higher dose level of 25 mcg MVC-COV1901 (High-dose) as 

compared to the 15 mcg MVC-COV1901 (Mid-dose) against 

SARS-CoV-2 in older participants of > 65 years of age was 

conducted in four hospitals in Taiwan (N = 420). The live 

virus-neutralizing antibody titers in participants of the High-

dose and Mid-dose MVC-COV1901 groups spiked on Day 57 

with a GMT of 496.40 and 392.55, respectively, and a GMT 

ratio of 124.10 and 98.14, respectively, rendering the 

seroconversion rate (SCR) of 100% in both treatment groups. 

Similar results were observed in participants with and without 

protocol-defined comorbidities at baseline. The GMTs of the 

neutralizing antibody titers (pseudovirus) and antigen-specific 

immunoglobulin increased from baseline to Day 29 after 1 

dose of the study intervention. The GMTs of these antibodies 

in both treatment groups peaked on Day 57 (28 days after the 

second dose of study intervention), decreased on Day 119 (90 

days after the second dose of study intervention), and further 

decreased on Day 209 (180 days after the second dose of 

study intervention). Similar results were observed in 

participants with or without protocol-defined comorbidities at 

baseline.60 

 

In the phase 3 parallel-group, randomized, double-blind, 

active-controlled immunobridging study conducted in two 

sites in Paraguay (CT-COV-31), MVC-COV1901 was 

compared with AZD1222 (N = 1,030). When compared 

against AZD1222, MVC-COV1901 exhibited robust 

immunogenicity showing superiority in terms of wild-type 

neutralizing antibody titers and non-inferiority in terms of 

seroconversion rates. Criteria for superiority and 

noninferiority involve having lower bound values of the 95% 

confidence interval that is greater than the margin of 1.0 for 

superiority in the GMT ratio (GMTMVC-COV1901/GMTAZD1222) 

of wildtype-neutralizing antibodies; and greater than or equal 

to -5% for non-inferiority in the seroconversion rate 

difference. At 14 days after the second dose, the GMT ratio 

was 4.8 times (95% CI 3.0-7.7) in the seronegative and 1.7 



times (95% CI 1.2-2.2) in the seropositive while differences 

in seroconversion rates were 5.1% (95% CI: -1.8 – 12.4) for 

the seronegative and 8.6% (95% CI: 1.1 – 16.1) for the 

seropositive. Secondary immunogenicity outcomes also 

support a robust response with antigen-specific 

immunoglobulin GMT ratio of 4.7 (95% CI: 3.8-5.9) for the 

seronegative and 1.7 (95% CI: 1.5-1.99) for the seropositive. 

Both vaccines have a Th1-biased response predominated by 

the production of IgG1 and IgG3 subclasses. In an analysis 

using pseudovirus neutralizing assay, Omicron-neutralizing 

titers were 44.5 times lower compared to wildtype-

neutralizing titers among seronegative individuals at baseline. 

Among the seropositive, fold-reduction was 3.0 times. 

Results on the safety and immunogenicity of MVC-COV1901 

confirm results from previous trials. Furthermore, previous 

infection and vaccination with this vaccine may offer 

protection against Omicron though its durability is still 

unknown.62 

8.2 Describe other key information that may impact benefit-risk Due to the highly contagious nature and emerging variants of 

SARS-CoV-2, the global impact of COVID-19 is still an 

ongoing issue. Coupled with vaccine inequity and 

distribution, most underserved populations are still not able to 

access COVID-19 vaccines. MVC-COV1901 has a robust 

safety database, which comprises different sources such as 

from the post-marketing experience, ongoing/completed 

clinical trials, and non-clinical trials. Most of the identified 

(potential) drug reactions are transient and mostly mild, no 

additional risk minimization measures were needed (see 

Section 10 for more details). The potential risks identified in 

association with MVC-COV1901 are justified by the 

anticipated benefits that may be afforded to individuals 

exposed to the risk of COVID-19 infection. 

 

Additionally, immune response, both as primary series and 

booster, have been demonstrated throughout the clinical trial 

development programme.  

 

Real-world effectiveness data released by Taiwan CDC 

suggests that boosting with MVC-COV1901, as either 

homologous or heterologous booster, offered robust 

 



protection against moderate to severe COVID-19 disease 

outcomes (ranging from 77.7% in AZD1222 primed 

individuals to 91.9% in BNT162b2 primed individuals).74-76      

9. Adverse Event (AE) Assessment of the Vaccine Platform: Information Comments/ Concerns 

9.1 Approximately how many humans have received this vaccine to date? If 

variants of the vaccine platform, please list separately. ________________ 

Clinical trial exposure 

As of October 30th, 2022, an estimated cumulative number of 

clinical trial subjects is 5,973      subjects.  

- 71 participants have received MVC-COV1901 (Beta 

[B S-2P]) construct.56 

 

Post-marketing exposure 

As of November 22nd, 2022, a total of 3,068,647 doses of 

MVC-COV1901 vaccine have been administered, of which, 

1,048,030 doses were administered as booster doses (946,636 

doses as 1st booster dose and 101,394 doses as 2nd booster 

dose).68 

 

9.2 Method(s) used for safety monitoring:    

● Spontaneous reports/passive surveillance               Yes  If yes, describe method:  

 

• Reported adverse drug reactions 

(ADR) from the Vaccine Adverse 

Events Reporting System (VAERS) of 

the Taiwan Centers for Disease 

Control (Taiwan CDC). These ADRs 

are reported by healthcare 

professionals in medical facilities and 

public health officials and 

reviewed/analyzed by the Taiwan 

National ADR Reporting Center. 

• Taiwan CDC V-WATCH program: 

is a post-vaccination health reporting 

system. Through push reminder on the 

LINE app, vaccinated people can 

report their health status and ADR, 

and also obtain relevant health and 

education information through their 

mobile phones.   



• Spontaneous reports collected by 

MAH (either from email, AEFI 

reporting hotline, or online port link) 

                     

● Diary                Yes Following each injection, participants 

recorded any ARs for 28 days (clinical trial 

experience). 

● Other active surveillance                Yes       Clinical trial experience  

Monthly safety calls; clinic visits. 

Serious adverse reactions: Monitored and 

recorded any that were observed or reported 

throughout the study period (up to180 days 

– 365 days) or up to study withdrawal.   

Solicited AEs: Local and systemic were 

recorded 28 days post-injection in diary 

cards. 

Unsolicited AEs: Monitored and recorded 

any that were observed or reported 

throughout the study period (up to 180 days 

– 365 days) or up to study withdrawal.  

Other: MAAEs and AE’s leading to 

discontinuation from dosing/study 

participation were monitored and recorded 

throughout the study period or up to study 

withdrawal. 

 

Post-marketing experience 

V-WATCH program: is a smartphone-based 

tool post-vaccination health reporting 

system. Through push reminder on the 

LINE app, vaccinated people can report 

their health status and ADR, and also obtain 

relevant health and education information 

through their mobile phones.   

 

Active surveillance studies using National 

Health Insurance (NHI) data in Taiwan are 

currently planned.  

9.3 What criteria were used for grading the AEs?   



● 2007 US FDA Guidance for Industry Toxicity Grading Scale for 

Healthy Adult and Adolescent Volunteers Enrolled in Preventive 

Vaccine Clinical Trials 

            Yes  

 

 

● If no criteria were used for grading, or if other metrics were 

employed, please describe:  

N/A  

9.4 List and provide frequency of any or possibly related serious* AEs and 

well as any severe expected or unexpected AEs observed: (*see Instructions): 
Clinical trial experience (data cut-off point: 30-August-2022) 

In our clinical trial database, a total of 4,770 and 607 persons 

were exposed to vaccine and placebo control, respectively (of 

completed clinical trials [CT-COV-11, CT-COV-21, CT-

COV-22, CT-COV-23, CT-COV-21e, CT-COV-21s). he 

frequency of grade 3 solicited local adverse reactions was 

0.4% in MVC-COV1901 group compared to 0.2% in placebo 

group, after any dose. The frequency of grade 3 solicited 

systemic adverse reactions was 1.5% in MVC-COV1901 

group compared to 1.3% in placebo group, after any dose. 

The frequency of serious adverse events (related or unrelated) 

was 1.5% after any dose, compared to 1.0% of placebo after 

any dose. The most common grade 3 solicited local adverse 

event was pain/tenderness at the injection site (0.4% vs 0.0%) 

while the most common grade 3 solicited systemic adverse 

event was malaise/fatigue (0.7% vs 0.3%).   

 

As of 30 August 2022, there were 73 (1.5%) serious adverse 

events (all but one was considered unrelated serious adverse 

events) in MVC-COV1901 group (N=4770) and 6 (1.0%) in 

the placebo group (N=607) in completed clinical trials. The 

“possibly related” SAE was observed in an underweight 

participant that experienced grade 3 pneumothorax 

spontaneous 3 days after the second dose of study 

intervention, requiring inpatient hospitalization and oxygen 

therapy. The event was resolved 9 days after onset, and the 

participant did not report any other AEs or abnormalities 

apart from the solicited AEs.  

 

There was only one case of drug hypersensitivity. There have 

been two reported deaths in the completed clinical trial 

database during the reporting period. Both deaths were 

assessed as unrelated to the study intervention: one case of 

fatal cardiogenic shock secondary to chronic coronary artery 

 



disease, hypertensive cardiomyopathy and acute myocardial 

infarction and one case of grade 4 subarachnoid hemorrhage 

secondary to chronic hypertension.   

 

 

Post-marketing experience  

Out of a total of 3,068,647 doses administered, the following 

have been documented via the VAERS system: 

- <0.01% cases of facial palsy (minimal) 

- <0.01% cases of severe allergic 

reaction/hypersensitivity (minimal) 

- <0.01% cases of anaphylaxis (minimal)  

Additionally, due to potential risks associated with approved 

COVID-19 vaccines of different platforms, these entities are  

continuously being monitored in order to accurately capture 

additional serious adverse events. 31,50-52,55-62,72 

 

Active surveillance studies using National Health Insurance 

(NHI) data in Taiwan are currently planned. 

9.5 List and provide frequency of any serious, unexpected significantly 

increased AE or lab abnormality in vaccine vs. control groups: 

There were no statistically significant differences in serious 

AEs or lab abnormalities when compared to placebo in 

clinical trials.31,51-52,55-62 

 

● Describe the control group: __________. The control group received either a placebo (0.9% sodium 

chloride saline injection) or active comparators (AZD1222 or 

mRNA1273*) 31,51-52,55-62 

* from CT-COV-24 trial  

9.6. List and provide frequency of Adverse Events of Special Interest AESIs prospectively monitored during clinical trials: 

- Transient facial palsy (minimal) 

- Severe allergic reactions including anaphylaxis 

(minimal) 

- *Myocarditis/pericarditis (none) 

- *Thrombosis with thrombocytopenia syndrome 

(TTS) (none)  

- *Cerebral venous sinus thrombosis (CVST) (none) 

- *Guillain-Barre Syndrome (GBS) (none) 

 

According to the latest post authorization surveillance 

summary report released by Taiwan ADR Reporting Center 

(data as of November 23, 2022), the following AESIs have 

been reported following MVC-COV1901:72 

* have been reported in other approved 

COVID-19 vaccines in Taiwan therefore 

continuous surveillance is being done by the 

TFDA and Taiwan CDC.  



- TTS (N=1) 

- CVST without thrombocytopenia (N=1) 

- Myocarditis/pericarditis (N=3) 

- GBS (N=2) 

- Anaphylaxis (N=6) 

- ITP (none)       
     

The O/E analysis is pending to be performed with the data 

that becomes available and disclosed by the national health 

authorities.                               

9.7 What is the evidence of disease enhancement (if any) in humans? None identified so far   

9.8 Did a Data Safety Monitoring Board (DSMB) or its equivalent oversee 

the study?  

              Yes      

 

 

● Did it identify any safety issue of concern?                 No      

 

 

● If so describe: All of our clinical trials have appointed an Independent Data 

Monitoring Committee (IDMC). The IDMC is a group of 

independent experts appointed to monitor the safety of the 

study. The IDMC consisted of five voting members. All 

voting members have experience and expertise in their field 

of practice and in the conduct of clinical trials. The Chair had 

previous IDMC experience. The composition of the 

committee is dependent upon the scientific or medical skills 

and knowledge required for monitoring the study. 

 

10. Overall Risk Assessment Information Comments/ Concerns 

10.1 Please summarize key safety issues of concern identified to date, if any:   
Identified risks associated with MVC-COV1901 include:  

- Early local ADR: Pain/tenderness (moderate), 

Erythema/redness (low), induration/swelling 

(minimal) 

- Early systemic ADR: pyrexia (minimal), 

somnolence (minimal), malaise/fatigue (low), 

myalgia (low), headache (low), nausea/vomiting 

(minimal), diarrhea (minimal), chills (minimal), and 

rash (minimal). 

Most of these are mild and self-limiting.  

 

Risks that have been associated with other 

approved (non-MVC-COV1901) COVID-

19 vaccines have been included in the 

Product Insert distributed in Taiwan and 

monitored closely. These include:  

- Myocarditis/Pericarditis1 

- Thrombosis with 

thrombocytopenia syndrome 

(TTS)2 

- Cerebral venous sinus thrombosis 

(CVST) without 

thrombocytopenia2  



Potential identified risks that have been recognized during the 

conduct of the MVC-COV1901 clinical trial programme and 

from post-marketing use include:72 

- Transient facial paralysis (minimal) 

- Severe allergic reactions (including anaphylaxis) 

(minimal) 

- Idiopathic Thrombocytopenic 

Purpura (ITP)2 

- Guillain-Barre Syndrome (GBS)2 

 
1 Associated with both mRNA-1273 and 

BNT162b2 COVID-19 vaccine 
2Associated with AZD1222 vaccine  

● how should they be addressed going forward  All of the identified risks should be treated as AESIs in 

clinical trials involving MVC-COV1901. Acquire case 

information from the NRA and conduct medical review, if 

applicable, as well as O/E Analysis. 

- Transient facial paralysis 

- Severe allergic reactions  

 

10.2 What is the potential for causing serious unwanted effects and toxicities 

in: 
  

● healthy humans? Transient facial paralysis and severe allergic reactions (see 

section 10.1) 
Minimal 

● immunocompromised humans? In those living with HIV and in kidney transplantation 

recipients, MVC-COV1901 has been proven to be safe, 

without any additional safety signals.58,73 

None  

● human neonates, infants, children? There is currently insufficient data to make conclusions about 

the safety of the vaccine in children less than 12 years of age.  
Unknown  

●         pregnancy and in the fetus in humans? Participants that were pregnant and/or breastfeeding were 

excluded from participation during our clinical trial 

programme. However, during the clinical trials, a total of 

eighteen pregnancies were reported through August 30th, 

2022: 

- CT-COV-21 study: 5 pregnancies (4 vaccine, 1 

placebo) 

- CT-COV21s study: 1 pregnancy (vaccine) 

- CT-COV-31 study: 11 pregnancies (4 MVC-

COV1901, 7 Active comparator [AZD1222])  

- CT-COV-24 study: 1 pregnancy (Active comparator 

[AZD1222]) 

 

Unsolicited AEs related to pregnancy include 4 cases of 

spontaneous abortions (1 MVC-COV1901, 3 Active 

comparator [AZD1222]) and 3 cases of elective abortions (1 

placebo, 2 MVC-COV1901). Since CT-COV-24 study is still 

Unknown 



ongoing, pregnancy outcome is yet to be determined. All 

other pregnancy outcomes resulted in delivery of normal 

fetus, without any complications.  

 

There is currently insufficient data to make conclusions about 

the safety of the vaccine in the pregnant and breastfeeding 

sub-population. Administration of MVC-COV1901 vaccine 

in pregnancy should be considered when the potential 

benefits outweigh any potential risks for the mother and 

fetus.31,62,72 

●        elderly? No significant toxicities identified in the clinical trial 

programme and from post-marketing use. In clinical trials, 

rates of solicited reactions and all other unsolicited adverse 

events (AEs) in elderly (≥ 65 years of age) were comparable 

to those observed in all participants.60,72 

None 

● in any other special populations (e.g., institutionalized population, 

individuals with associated chronic comorbidity)? 

No significant toxicities have been identified in the clinical 

trial programme and from post-marketing use in individuals 

with associated chronic comorbidities.72 

None 
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