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James (Jim) H. Furlong, CRSP 
13 Regent St., Amherst, N.S. B4H 3S6 
Home Phone:              (902) 667-7334 
Cell Phone: (902) 614-9205 
 
Email:                  jim.furlong@hotmail.com 
  
It is my goal to further my career at the senior executive level and continue to 
excel in the field of executive leadership, risk management and mitigation. 
  
Current Position 
  
Corporate Vice-President, Environment, Health, and Safety J.D. Irving Ltd 
(January 2019 to present) 
Moncton, New Brunswick, Canada 
 

• Reporting to the co-CEO, direct the risk activities of a large multi-national conglomerate 
with over 16,000 employees operating Globally in the manufacturing, transportation & 
logistics, construction, agricultural, forestry, shipbuilding, and retail areas. 

• Provide strategic leadership for the health, safety, security and environmental function 
within the corporation. 

• Coach and mentor executives, managers and team members as a senior leader. 
 
Specific Accountabilities 
 

• Develop strategic vision for safety and health across all companies 
• Reduce environmental risk footprint 
• Support business unit risk functions and coordinate synergies in applications, process, 

and systems. 
• Maintain EHS IT systems in a constant ready state 

 
Previous Experience 
 
Vice-President, Global Safety  Westmoreland Coal Company 
(June 2015 to December 2018) 
Denver, Colorado, USA 
 

• Oversee the growth and vision for a dynamic safety and health program for a large 
publically traded mining company in the energy sector. 

• Directly oversee the coordination of safety and health activities for 25 underground and 
surface mine sites, power generation, manufacturing facilities, and transportation 
functions across Canada and the USA. 

• Oversee safety, health, and security due diligence of merger and acquisition activities. 
• As a member of the senior executive team, report to the Chief Executive Officer with 

reporting responsibilities to the independent Board of Directors. 
• Responsible for developing a corporate safety and health oversight function to ensure 

safety and health compliance and continuous improvement in all aspects of operations. 
• Responsible for all Frank/Dodd SEC safety filings and related securities reporting. 
• Overseeing the safe operation of the largest fleet of draglines in North America, as well 

as underground continuous mining operations and a long wall mine. 
• Representing the Corporation to outside stakeholders including industry groups, 

regulators and customers.  
 



General Manager, Safety & Health       Unimin Corporation  
(July 2007 to June 2015) 
Winchester, Virginia, USA 
 
Positions held at Unimin Corporation (2007 to 2015) 
 

• Director, Safety & Health  Unimin Corporation (2012) 
• Senior Manager, Safety & Health Unimin Corporation  (2011) 
• Manager, Safety & Health  Unimin Corporation  (2009) 
• Construction Safety Manager  Unimin Canada Ltd.  (2007) 

 
• Develop and manage corporate health & safety program for a 2600 employee industrial 

minerals mining company. 
• Directly oversee safety and health for 42 MSHA regulated facilities, 2 railroads, 14 trans-

load facilities, distribution and office complexes in the United States, 3 mine/refinery sites 
in Canada and 7 additional sites in Mexico.  

• Manage and develop five direct and 48 indirect reports in all aspects of human resources 
as it relates to safety and health. 

• Overseen the safe design, permitting, and construction of 28 projects consisting of 
processing plants, mills and other expansion projects totaling over $1.5B, including the 
construction of a $300 million dollar greenfield 2 MTPY frac sand mine and refinery. 

• Developed safe work plans for mine closure and remediation of several mine sites in 
Canada, Mexico and the USA.   
 

Corporate Manager, Health, Safety & Security Jacques Whitford Limited  
(2004 to 2007) 
Moncton, New Brunswick, Canada 
  

• Set direction and oversaw corporate health, safety, and security program for a 2200 
employee environmental engineering firm, operating 45 offices located in 30 countries 
throughout the world. Company activities include heavy construction, environmental 
evaluation remediation and monitoring and other environmental engineering functions. 

• Manage 6 direct and 42 indirect reports on all matters of direction and policy for corporate 
program. 

  
Health, Safety & Training Manager  Abitibi Consolidated Inc.  
(2001 to 2004) 
Stephenville, Newfoundland, Canada 
 

• Manage health & safety program for 300 employee unionized pulp & paper mill. 
• Responsibilities included overseeing plant fire protection, site security, medical services, 

employee training, industrial hygiene, emergency response team and other related 
duties. 

  
Health & Safety Manager                 Morton Salt (Canadian Salt Co. Ltd) 
(1996 to 2001) 
Pugwash, Nova Scotia, Canada 
 

• Managed the health, safety, and security program for a 300 union employee underground 
mine, mill, salt refinery, and marine facilities.  

 
 
 



 
Education 
 
Dalhousie University, Halifax, N.S (Commerce Program) 
 
Harvard University, School of Public Health, Cambridge, MA (Continuing Executive Education – 
Occupational Health & Safety) 
Certifications/Licenses 
  
Canadian Registered Safety Professional                              Certificate #00-1519 
(Board of Canadian Registered Safety Professionals) 
 
Certified Mine Safety Professional   Certificate #USA1286 
(International Society of Mine Safety Professionals) 
 
Certified Mine Rescue Technician                                  Certificate #2000-MR-01 
(Province of Nova Scotia)  
 
Professional Affiliations 
 
Current 
 
Board of Canadian Registered Safety Professionals 
National Mining Association – Safety & Health Committee 
Director – Safe Saskatchewan (Saskatchewan Worker’s Compensation) 
Director – Coal Association of Canada 
Board Member (Analytics project) – Cority (EH&S Software) 
Industrial Minerals Association – North America 
 
Past 
 
International Society of Mine Safety Professionals 
President, Canadian Society of Safety Engineering, NS Chapter 
Director, Nova Scotia Safety Council 
Provincial Appointment to Nova Scotia Provincial Occupational Health & Safety Appeal Panel 
 
 
Other 
 
Dual US & Canadian Citizen 
Primary Language – English, with some proficiency in French and Spanish 
 
 
 
 

References available upon request 
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EXPERT REPORT OF Jim H. Furlong, CRSP 

1. From January 7, 2019 until September 30th, 2021, I, Jim H. Furlong, was Corporate Vice 

President, Environment, Health, and Safety for a large multinational conglomerate based 

in New Brunswick and operating in 13 separate regulatory jurisdictions across Canada 

and the United States  

 

2. In late December 2019, I began watching information regarding a developing situation in 

China involving a new, unknown illness. I continued to monitor the situation during the 

month of January 2020, and, on February 3, 2020, I recommend the Co-CEO of the 

company issue an internal memo to all the leaders of his companies to prepare pandemic 

plans for all businesses, which he did. When the World Health Organization announced a 

pandemic on March 11, 2020, all our companies were ready to implement controls to 

keep our workplaces safe from the threat of COVID-19.  

 

3. As the Senior Executive in charge of Health and Safety, I was also the Coordinator for 

the company regarding the declared pandemic, and, as such had key health and safety 

resources including Physicians, Nursing Support, Data Analysts, etc. available to research 

and give advice to myself and our Pandemic Committee. 

 

4. Throughout 2020 and 2021, I continued to monitor, research, and implement control 

measures to keep our facilities safe and operational, as we were considered to be 

providing essential services and products (food stuffs, paper products, trucking, etc.). I 

had several databases and analytical tools created to track COVID-19 cases both 

internally and externally, along with other relevant factors such as the effectiveness of 

public control measures, vaccination rates, hospitalization rates, death rates, etc. 

 

5. I was responsible for not only reactive safety control measures, but also proactive 

measures such as arranging internal vaccine clinics for our approximate 18,000 

employees, setting up testing centers and developing proactive communication materials 
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in 14 different languages for our workplaces. This included producing informed consent 

materials for both COVID-19 testing and vaccinations. 

 

6. In December 2020, I arranged a partnership with a third-party private laboratory services 

provider to provide Polymerase Chain Reaction (PCR) testing services for our company 

and its employees. This laboratory services company also supplied us with COVID rapid 

test kits for use on locations for bulk testing which we procured from Europe. We were 

one of the first Canadian companies to set up such a service for our employees, including 

being the first company in New Brunswick to have an approved internal testing 

procedure approved by the Province’s Chief Medical Officer. I set up a main testing 

clinic in Moncton, and remote clinics across the other 12 jurisdictions we did business in.  

 

7. Over a nine-month period, from December 2020 to September 2021, we conducted 

thousands of tests and saw results that were inexplicable and unexpected, at least if the 

test were largely accurate. I observed several employees testing positive one day, 

negative the next, positive the third day, and negative the next three. We saw multiple 

examples of these types of results over this time period. 

 

8. In January of 2021, we had a positive test result at one of our manufacturing facilities. A 

shift leader had apparently contracted SARS-CoV-2 outside work and came to work not 

knowing they were positive because they had no symptoms. Once we learned of the 

apparent COVID case, we shut down the plant, brought in a company to do a deep 

cleaning, and rapid tested every single employee prior to re-opening the plant and 

permitting them to re-enter. This caught the attention of the CBC, who ran a story after 

learning of on our use of the rapid tests I had purchased privately,1 which, at the time, the 

Government of New Brunswick were refusing to use, despite the tests being provided by 

the Federal Government. Immediately after the CBC story broke, we were offered 5000 

test kits by the Government of New Brunswick for use in our New Brunswick operations, 

as we showed the business case for their use. 

 
1 https://www.cbc.ca/news/canada/new-brunswick/edmundston-hospital-under-pressure-as-full-lockdown-
begins-1.5885757 
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9. In February 2021 I became concerned around the safety of the vaccines as I started 

hearing of adverse reactions that people were experiencing as a result of the vaccines, 

including severely debilitating effects such as Bell’s Palsy, blood clots, strokes, heart 

issues, and paralysis. Shortly thereafter in April, New Brunswick itself experienced two 

fatalities attributed to the Astra Zeneca vaccine2, which was subsequently discontinued 

by the Canadian government3 a short time after. To track these adverse reaction case 

trends, I had our business analyst rely on data from the Centers for Disease Control (CDC 

– VAERS4 (Vaccine Adverse Effects Reporting System)) and the National Health 

Services (NHS) Yellow Card System5. The CDC data was collected from the VAERS 

(Vaccine Adverse Effects Reporting System) database. 

 

10. In March 2021, the National Institute of Health published an update for the requirement 

of informed consent to include the risk of COVID-19 vaccines worsening clinical 

disease6 through Antibody Dependent Enhancement and that person taking the 

vaccination needed to understand through informed consent that the vaccines could 

actually make them sicker if they came in contact with COVID-19 after vaccination. 

 

11. By June 2021, I noted that over 5,000 fatalities were recorded in VAERS, and another 

4,500 in the Yellow Card system. By way of reference, the VAERS system has been 

tracking adverse vaccine reactions for all vaccines worldwide for over 20 years, and by 

May 2021 the adverse reactions from the COVID-19 vaccines had exceeded the entire 

database’s fatality counts since its inception with new COVID-19 vaccine deaths. 

 

 
2 Second New Brunswicker dies from blood-clot disorder caused by AstraZeneca COVID-19 vaccine | CTV News 
3 Why Canada is suspending use of AstraZeneca vaccine in people under 55 | CBC News 
4 VAERS - Data (hhs.gov) 
5 Coronavirus Vaccine - summary of Yellow Card reporting (publishing.service.gov.uk) 
6 Informed consent disclosure to vaccine trial subjects of risk of COVID-19 vaccines worsening clinical disease - 
PubMed (nih.gov) 



[4] 
 

12. In July 2021, an event in Barnstable County MA saw over 469 cases, where 346 (74%) 

occurred in fully vaccinated persons.7 From this point more and more cases of fully 

vaccinated persons were becoming noted and this led to the CDC re-implementing a 

mask mandate for fully vaccinated persons8. 

 

13. By the pharmaceutical manufacturers and CDC’s own admissions, the vaccines are not 

“sterilizing”9 vaccines which means they do not prevent the transmission of the virus, 

only reduce the level of potential health effects to the recipient. This presents a logistical 

issue from a Health and Safety perspective as it does not prevent transmission from 

person to person, and therefore could not be used as an effective control to prevent the 

spread in a workplace, only reduce symptoms of persons who have contracted the 

disease. These vaccines are more like an individual prophylactic versus being a typical 

vaccine, as the fully vaccinated can still contract, carry, and spread the virus, and as a 

workplace safety control, this would provide no benefit. 

 

14. The manufacturers of the vaccines advertise the efficacy of the vaccines at 85-95%, 

which is somewhat misleading from a safety and health perspective. This is called 

Relative Risk Reduction, which is a comparison of a double blinded control group versus 

a second group given a placebo and the reduction in risk across the entire group as a 

whole when compared to the second group. Absolute Risk Reduction is a better measure 

of a safety control as it shows the control’s actual risk reduction value to the individual. 

In the case of the Pfizer vaccine, the Absolute Risk Reduction is 1.1% and for the 

Moderna vaccine it’s 0.7%. This means the risk of an individual contracting the virus 

sufficiently to produce clinical symptoms is reduced 1.1% by taking the Pfizer vaccine, 

not a 95% reduction in Absolute Risk as the Relative Risk Reduction would lead you to 

believe. This risk considers the entire population and the attack rates of a given 

population, therefore giving a more accurate value as a control.10 

 

 
7 https://www.cdc.gov/mmwr/volumes/70/wr/mm7031e2.htm?s_cid=mm7031e2_w 
8 Statement from CDC Director Rochelle P. Walensky, MD, MPH on Today’s MMWR | CDC Online Newsroom | CDC 
9 https://www.cdc.gov/coronavirus/2019-ncov/vaccines/keythingstoknow.html 
10 COVID-19 vaccine efficacy and effectivenessâ€”the elephant (not) in the room (thelancet.com) 
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15. By mid-July 2021 the analytics from around the globe were indicting a sharp drop off in 

the effectiveness of the vaccines as cases of fully vaccinated persons began rising. Israel 

was the first country to see the significance of the waning as they had a high number of 

their population vaccinated using only the Pfizer vaccine. By July, they were calling for a 

3rd and 4th vaccination to protect vulnerable populations11. In New Brunswick, we started 

seeing around 4-5% of new cases in July, to 25-40% of new cases by September being in 

fully vaccinated persons. This would seem to indicate the vaccines have efficacy for 

about 4-5 months before they began to wane. 12 

 

16. In August of 2021, I met with my supervisor, the Co-CEO and told him while I would 

continue to support making vaccines available through our internal clinics, I would not be 

in a position to support mandating either vaccines, or any type of passport/bifurcation of 

our workplaces.  

 

17. By September of 2021, I had seen 405 cases of COVID-19 across our group of 

companies, including anecdotal information on symptoms, treatments, hospitalization 

status and other factors. 85%+ of the cases were “asymptomatic” meaning the individuals 

presented no clinical symptoms, but were found positive on a Polymerase Chain Reaction 

test (PCR). Only two of these cases that I’m aware of required advanced care, as these 

individuals had pre-existing medical co-morbidities. The remainder of our cases were 

described by our employees as between a bad cold and a bad flu. We suffered no 

fatalities out of the 405 cases.  

 

18. It’s important to note that the majority of these cases originated outside the workplace, in 

multi-family homes, religious settings, community groups etc. that did not exercise the 

same diligence the occupational facilities did for control measures.   

 

19. In early September, our company announced a 95% compliance target for vaccinations 

and a marketing campaign to pressure employees to getting vaccinated, against my 

 
11 Israel's Covid Chief Calls To Start Preparations For 4th Vaccine Dose - Insider Paper 
12 https://www.nejm.org/doi/full/10.1056/NEJMoa2114583?query=featured_home 
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recommendation. Within days we had physical altercations, bullying, shouting matches 

across many of our operations between those opposed to and those for the vaccinations.  

 

20. I was told our company was going to move to require mandates for all employees and as 

the leader of health for the company, my position would be problematic. I asserted that I 

was prepared to die on the hill of not violating another’s bodily integrity for a disease that 

was predominantly affecting those over 70 or those with multiple co-morbidities, and for 

those under 60 who were healthy, had relatively no issues dealing with the virus. 

 

21. Canada currently has four therapeutics approved for treatment of COVID-1913, all with 

higher recovery rates than the vaccines. It was my understanding of the Emergency Use 

Authorization (EUA) process that vaccines were permissible under the EUA as long as 

there were not approved therapeutics, and again I question why we are putting such 

heavy reliance on vaccines when we have effective treatments.  

 

22. In New Brunswick, the average age of death of a COVID-19 patient is 78, while the 

average regular age of death is 80.714. Statistics show the risk to persons under 50 dying 

from COVID as extremely low, in fact the death rate doesn’t significantly grow until over 

65, which is normal retirement age. The average age of our company employees is 38 

which is significantly lower risk than the population of a vulnerable person’s center 

(hospital, nursing home etc.).  

 

23. On September 30, my employment ended as I would not mandate vaccines and this 

presented a problem to the company as they intended to require all employees be 

vaccinated. As a Health and Safety Professional, I could not in good conscience mandate 

vaccines that I could plainly see had no control values for the workplace yet posed 

potential serious adverse effects on a large contingent of people who had relatively low 

 
13 https://www.canada.ca/en/health-canada/services/drugs-health-products/covid19-industry/drugs-vaccines-
treatments/treatments.html 
14 https://www.statista.com/statistics/587806/life-expectancy-at-birth-new-brunswick/ 
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risk of serious harm from the disease. At the time of writing this statement the adverse 

effects are put at around 1 in 2000 doses15. 

 

24. In summary, it is my professional opinion that policies requiring all employees in an 

organization to provide proof of Covid-19 vaccination or be terminated do not create a 

safer workplace for employees or customers/members of the public with whom the 

employees interact. On the contrary, such policies create a false sense of security in an 

organization and may actually lead to an increase in virus transmission in the workplace 

as vaccinated employees not subject to regular testing spread the virus in greater 

numbers, often unknowingly. Therefore, any organization who claims that they have an 

obligation to enact a proof of vaccination policy in order to comply with occupational 

health and safety legislation makes such a claim contrary to the realities of virus 

transmission by both vaccinated and unvaccinated employees, and runs the very real risk 

of increasing virus transmission leading to a less safe workplace. Such organizations 

would be better served employing other preventative measures that have proven to be 

more successful than vaccination at reducing transmission of the virus since the 

beginning of the pandemic. 

 

James H. Furlong, CRSP, CMSP 

December 17th 2021 

 
15 https://health-infobase.canada.ca/covid-19/vaccine-safety/ 
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New Brunswick

N.B. COVID roundup: Province reports 20 new cases, 10 in
Moncton

Workplace transmission detected in Moncton area, chief medical officer says

CBC News · Posted: Jan 24, 2021 12:31 PM AT | Last Updated: January 24

There are only 11 beds in the intensive care unit at the Edmundston Regional Hospital. (Bernard LeBel/Radio-
Canada)
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Parts of New Brunswick are reporting fewer cases of COVID-19 recently, but numbers remain

high in the Moncton and Edmundston health zones.

The province announced 20 new cases of COVID-19 on Sunday, mostly in those areas. 

Dr. Jennifer Russell, the province's chief medical officer, said there have been about 48 cases in

the Moncton area, or Zone 1, in the last seven days. Of those cases, 12 are related to travel and

many others are close contacts.

There are five people hospitalized with the virus across the province with two in intensive care.

The latest numbers bring the total number of active cases to 334.

The Moncton region (Zone 1) confirmed 10 new cases, which include:

four people 19 and under.

an individual 20-29.

an individual 30-39.

an individual 50-59.

two people 60-69.

an individual 70-79.

The Edmundston region (Zone 4) reported nine new cases:

two people 19 and under.

an individual 20-29.

an individual 40-49.

three people 50-59.

an individual 60-69.

an individual 80-89.

The Miramichi region (Zone 7), reported one new case:

an individual 50-59.

All of the new cases are self-isolating and under investigation.
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New Brunswick has confirmed 1,124 total cases of COVID-19 and 776 recoveries. There have

been 13 deaths.

Public Health has conducted 185,936 since the start of the pandemic, including 3,000 since

Saturday's update.

More schools to close

Schools in the Edmundston zone are now closed as part of the lockdown. But on Sunday, the

province also announced that five schools in neighbouring Zone 3 will also move to learn-from-

home models. 

In Perth-Andover: 

Andover Elementary School. 

Perth-Andover Middle School.

Southern Victoria High School.

In Plaster Rock: 

Donald Fraser Memorial School. 

Tobique Valley High. 

The province said those schools are closing due to "operational challenges as a significant

portion of the school community lives within Zone 4." 

Staff in Zone 4 will work from home, while staff in Zone 3 will continue to work from their

schools. Distance learning will continue until February 5. 

A device-loaning program will be available for families of students in grades 3-8 who do not

have access to technology at home.

Two new deaths at Shannex

Shannex Parkland in Saint John posted an update on its website Sunday saying two residents of

Lily Court who had previously tested positive for COVID-19 died last week. 
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One resident died on Thursday and the other on Friday.

The province has not announced any new COVID related deaths in recent days.

In an email, a government spokesperson said "without getting into too many specifics and

breaking confidentiality, a person who is positive for COVID-19 can die from other

circumstances."

In its release, Shannex said reporting on whether a resident has died as a result of COVID-19 is

sometimes complicated because of multiple health-care partners involved. 

"Communicating openly with our residents, families and employees is a priority at Shannex and

we understand that the delay in communicating the details may create some confusion, and

we apologize for this."

Workplace transmission in Moncton

A diaper manufacturing plant in Moncton confirmed a contracted worker tested positive for

COVID-19 on Thursday.

Irving Personal Care confirmed the case on Thursday, according to a statement.

"Contact tracing was completed and submitted to Public Health and we are co-operating  fully

with the province," said Stephen Donaher, vice president of operations. "On Thursday, we shut

down operations and completed a full  sanitization and disinfection of our entire plant."

Employees required to self-isolate continue to be paid, a practice which has been in place since

the start of the pandemic, the company said.

The plant reopened Friday, according to a release.

Russell said transmission is still being detected in workplace settings.

"It really is important that people hear the message around testing," she said in an interview.

There are now 90 total active cases in the Moncton region.



12/17/21, 8:41 AM N.B. COVID roundup: Province reports 20 new cases, 10 in Moncton | CBC News

https://www.cbc.ca/news/canada/new-brunswick/edmundston-hospital-under-pressure-as-full-lockdown-begins-1.5885757 5/8

RCMP say several people were ticketed at a demonstration outside of Moncton City Hall on

Saturday.

Staff Sgt. Jeff Johnston couldn't confirm the number of tickets handed out or the number of

arrests, or the reasons for the arrests or tickets.

"The tickets that were issued were in relation to the Emergency Measures Act," he said.

Rapid tests less accurate

Irving Personal Care said it conducted rapid testing on 150 employees at the diaper facility

following the positive case.

The company said all the results returned negative and it plans to conduct another round of

tests next week.

But Russell said rapid tests or antigen tests have a lower reliability for asymptomatic people, as

they are designed for people experiencing symptoms.

"If people test negative it's not really reassuring," she said.

Public Health is not using rapid antigen tests to prevent false positives.

Russell said testing has increased in Zone 3 with a new site in Perth-Andover to gain a better

picture of the situation. 

"We can't get all the right information unless all the people who have symptoms are getting

tested," she said.

Russell said if testing capacity grows, it will make it easier to determine if some regions can

return to orange and yellow levels.

Zone 4 lockdown begins

The Edmundston and Grand Falls region (Zone 4) entered full lockdown on Saturday, which is

expected to last for a minimum of two weeks.
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Most non-essential businesses have been forced to close, and schools are switching to virtual

learning on Monday.

Cathy Pelletier, executive director of Edmundston Regional Chamber of Commerce, said she's

really concerned about the tourism industry.

"Being in a lockdown right now, nobody can come here and no one can come out," she said.

"Basically the hotels are empty right now."

Grocery stores, pharmacies, NB Liquor stores and Cannabis NB stores will remain open.

Veterinary clinics can also stay open with animals dropped off at the curb. Libraries will open to

allow internet access.

Regulated health-care professionals, such as dentists, can continue to operate. 

The province said early childhood education facilities can also continue to operate, with the

help of a $3 hourly wage boost for employees who work during the lockdown.

Edmundston faces few hospital beds

Health-care workers in northwest New Brunswick are concerned about the availability of

intensive care beds as case numbers climb.

The Edmundston Regional Hospital only has 11 beds for intensive care. With case numbers in

Zone 4 surging, there are worries those beds could fill up.

The health region began a full lockdown on Saturday and has 144 active cases of COVID-19.

Dr. Laurie Malenfant said there are COVID-positive patients at the hospital.

"We have some who are even fighting for their lives," she told Radio-Canada.

"It makes the environment a little stressful because we know they won't be the last patients to

come with what is happening in the community."
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The province announced 17 new cases of COVID-19 on Saturday, including 10 in the

Edmundston and Grand Falls region.

Nine more new cases were announced for the region on Sunday.

The region is also grappling with cases inside long-term care homes.

Manoir Belle Vue, a special care home in Edmundston, has confirmed 20 positive cases. 

Public Health has also declared outbreaks at Le Pavillon Le Royer, another long-term care

home in Edmundston, and Foyer Ste-Elizabeth in nearby Baker Brook.

COVID-19 outbreak at Edmundston care home grows to 20 cases

Malenfant said while health-care workers have the situation under control, things could change

rapidly.

The Edmundston Regional Hospital has admitted some patients with COVID-19. (Bernard LeBel/Radio-
Canada)
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The beds in the Edmundston hospital's intensive care unit are not solely for those with COVID-

19.

"Other illnesses continue to enter, we need to be able to provide good service to everyone, not

just to people who will have contracted the virus," Malenfant said.

There are fears that health-care workers could become infected, leading to a reduction in

staffing capacity.

"Employees who are certified to work with people in critical care situations, we have a limited

number," said Malenfant. 

©2021 CBC/Radio-Canada. All rights reserved.

Visitez Radio-Canada.ca
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FREDERICTON -- A second New Brunswicker has died from a blood clot disorder associated

with the Oxford-AstraZeneca COVID-19 vaccine.

The person, who was in their 50s, received the vaccine on April 11 and went to hospital 17 days

later. They were previously reported as hospitalized.

"The risks associated with this vaccine are rare, but they're real as we've seen today," Dr.

Jennifer Russell, New Brunswick's chief medical officer of health, said Friday afternoon during a

news conference.

This is the second death caused by Vaccine-Induced Immune Thrombotic Thrombocytopenia

(VITT) reported in New Brunswick.

"On behalf of all New Brunswickers, I extend heartfelt sympathies to the loved ones of this

person," said New Brunswick Health Minister Dorothy Shephard. "While this death is truly tragic, it

is important to remember that the risks of dying from COVID-19 are far greater than the risks

associated with receiving the AstraZeneca vaccine. I encourage everyone who is eligible to

listen to the advice of Public Health and get vaccinated."

Dr. Russell says she's not aware of any other cases associated with AstraZeneca that are being

investigated.
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15 NEW CASES REPORTED

New Brunswick reported 15 new cases of COVID-19, including three outside the province. There

are now 127 active cases in New Brunswick, including 17 New Brunswickers who are outside the

province.

Here is a breakdown of the new cases:

Five people have recovered since Thursday and the number of active cases is 127.

There have been 43 COVID-19 related deaths since the pandemic began.

Seven New Brunswickers are hospitalized in total, with six of them in hospital in New Brunswick --

including two in an intensive care unit. The person hospitalized out of the province is in intensive

care.

On Thursday, New Brunswick public health staff conducted 1,611 tests, raising the total since the

pandemic began to 321,482.

NEW BRUNSWICK PASSES 50 PER CENT MARK FOR VACCINATIONS

New Brunswick passed a milestone in its vaccination program this week.

"As of (Friday), more than 52 per cent of New Brunswickers aged 12 and older have received at

least one dose of a COVID-19 vaccine," said Shephard. "We can all be proud of the progress we

have made so far, but we must continue to focus on making sure as much of our population as

possible is fully vaccinated before we can let down our guard."

New Brunswick set a single day record in its vaccine rollout on Thursday with more than 13,700

doses administered.

CONFIRMED CASE AT DAY CARE IN FREDERICTON

The province says there is a positive case of COVID-19 at Kids Korral Day Care in Fredericton.

The case was confirmed on Thursday and affected families have been notified.

"Public Health has directed that the children and staff, and their families, self-isolate for 72 hours

while contract tracing is carried out," public health wrote in a news release.

•  one case in Zone 1 (Moncton region) which is under investigation;

•  nine cases in Zone 3 (Fredericton region) including five cases that are contacts of
previously confirmed cases, three that are travel related and one that is under
investigation;

•  four travel-related cases in Zone 6 (Bathurst region); and,

•  one case in Zone 7 (Miramichi region) is a person in their 20s. This case is a contact of a
previously confirmed case.
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The facility was closed on Friday and families will be contacted directly over the weekend to be

given more information.

"If you or a family member have been in close contact with a case, you will be notified by Public

Health," public health wrote in the release. "If you do not hear directly from Public Health, you

have not been identified as a close contact."

UPDATE ON FREDERICTON AREA IN ZONE 3

Public health says it is closely monitoring the spread of the COVID-19 virus in the Fredericton

area and far contract tracing has been able to establish links between almost all of the

confirmed cases in this cluster.

"As of now we are keeping Zone 3 at the Yellow alert level," said Russell. "We have not imposed

stricter measures because of how the virus is spreading, and not spreading, in the Fredericton

area."

Russell participated in the COVID-19 update from home because students and staff of a school

community in Fredericton region have been asked to isolate -- and she was affected.

 

There have been a total of 45 cases linked to the Delta Hotel in Fredericton, which until recently

had been used as an isolation hotel. Twelve of the cases are directly related to the hotel, while 33

people are listed as contacts or indirect contacts.

Officials believe transmission of the COVID-19 B.1.617 variant first reported in India, at the Delta

and recently at Magee House residence at the University of New Brunswick, was a result of

touching surfaces such as doorknobs.

Russell said Friday that doesn't change the public health advice for protecting against infection.

"There's not really a change in the different ways that we know that COVID can be transmitted,

but I think what's different with the variants is that it's just exaggerated," she said. "What we're

seeing is more transmission, so more close contacts are getting infected within households. If

people have been in a certain area, not necessarily at the same time, and touched surfaces or

been in a space where somebody else with COVID was, we saw transmission that way."

She said protective measures that worked before the variants emerged, such as hand-washing,

disinfecting surfaces, using alcohol sanitizer, maintaining physical distance and wearing a mask,

remain very important. "I think we have to be more aware of those types of things and be more

conscientious of them," she said.

ASTRAZENECA SECOND DOSES NOW AVAILABLE
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The province announced Friday that people who received the AstraZeneca vaccine as a first

dose at least eight weeks ago, and are 55 or older, are now eligible to receive a second dose.

"This is to be done with the informed consent of each eligible person," the province wrote in its

news release. "There is currently a limited supply of AstraZeneca vaccine. To receive a second

dose, schedule an appointment online at a clinic offered through the Vitalité or Horizon health

networks or contact a participating pharmacy."

New Brunswick has 3,500 doses of AstraZeneca left which will expire on May 31.

"AstraZeneca is one of the vaccines we are using in Canada to fight COVID-19," said Russell.

"Because we know some people prefer it to one of the MRNA vaccines, we want to provide it as

an option. For those who received the first dose of AstraZeneca but do not want AstraZeneca

as a second dose, we expect to receive direction from the federal government soon on using

another brand of vaccine as a booster."

PUBLIC HEALTH GUIDELINES STILL IN PLACE FOR HOLIDAY WEEKEND

Public Health reminded New Brunswickers to have a safe Victoria Day weekend.

"Everyone should continue to follow public health guidelines, even those who have received one

or both doses of a COVID-19 vaccine," public health wrote in a news release. "Wear a mask,

wash your hands and keep practising physical distancing. Keep your contacts to a minimum and

celebrate within your Steady 15."

Public health said anyone who is sick, or has any COVID-19 symptoms – even one mild symptom

-- should not participate in gatherings.

Anything with symptoms should go online to arrange to get tested, or call 811.

"It is imperative that everyone continue to follow the guidance of Public Health and to get tested

when needed," said Russell. "New Brunswick has been a leader in our response to this

pandemic because we have worked together, and we have been vigilant. I encourage everyone

to continue to be vigilant, to take the steps necessary to stay healthy and safe, and to get

vaccinated when you are eligible."

EXPOSURE NOTIFICATIONS

Public Health has identified potential public exposures to the virus at the following locations:

•  Costco, 140 Granite Dr., Moncton;

•  Sunday, May 9, between 11 a.m. and 1 p.m.

•  Residence Administration Building UNB, 20 Bailey Dr., Fredericton;

•  Tuesday, May 11, and Wednesday, May 12, between 8 a.m. and 4 p.m.

•  Riverbend Golf Club, 541 Route 628, Durham Bridge;
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Public Health offers COVID-19 testing for all New Brunswickers who have been in a public

exposure area, even if they are not experiencing any symptoms. Residents may request a test

online or call Tele-Care 811 to get an appointment at the nearest screening centre.

With files from The Canadian Press.
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•  Saturday, May 15, between 9 a.m. and 3 p.m.

•  Penniac Ultramar, 22 Route 628;

•  Saturday, May 15, between 9 a.m. and 11 a.m. and between 2 p.m. and 4 p.m.

•  Atlantic Superstore, 116 Main St., Fredericton;

•  Sunday, May 16, between 9 a.m. and 11 a.m.

•  Scholten’s, 325 Sunset Dr., Fredericton;

•  Monday, May 17, between 4 p.m. and 8 p.m.

•  Tim Hortons, 54 Canada St., Saint-Quentin;

•  Sunday, May 16, between 3:30 p.m. and 5:30 p.m.

•  Tim Hortons, 1420 Vanier Blvd., Bathurst;

•  Sunday, May 16, between 5 p.m. and 7 p.m.

•  Kingsway Restaurant, 367 King George Hwy., Miramichi;

•  Saturday, May 8, between 10:30 a.m. and 12:30 p.m.
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Health

Why Canada is suspending use of AstraZeneca vaccine in
people under 55

No reported cases of rare blood clots after vaccinations in Canada, but Health Canada still

assessing risk

Adam Miller · CBC News · Posted: Mar 29, 2021 4:17 PM ET | Last Updated: March 30

A change in advice has renewed apprehension around the AstraZeneca vaccine, which has

been compounded by contradictory messages in Ontario. There’s also concern the

confusion will add to vaccine hesitancy. 3:14

Search Sign In
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Change in advice renews apprehension around AstraZeneca vaccine

3:14
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 comments

Canada's vaccine advisory committee is recommending immediately suspending the use of the

AstraZeneca-Oxford COVID-19 vaccine in Canadians under 55 following reports of rare but

potentially fatal blood clots in Europe that appear to be connected to the shot.

The National Advisory Committee on Immunization (NACI) updated its guidelines to provinces

and territories against the use of the vaccine for younger Canadians on Monday over safety

concerns. 

Health Canada said Monday that 300,000 doses of AstraZeneca vaccine have been

administered and no cases of the rare blood clotting adverse events have been reported in

Canada, but that it was aware of additional cases that have recently been reported in Europe. 

Quebec, Ontario, Alberta, Saskatchewan, Manitoba, Newfoundland and Labrador and Prince

Edward Island have all suspended the use of the vaccine for anyone below the age of 55. Other

provinces and territories are expected to follow. 

Dr. Isaac Bogoch, an infectious diseases physician and member of Ontario's COVID-19 vaccine

task force said that the discovery of a potential connection with the vaccine to blood

clots raised a "red flag" that "warrants further exploration." 

"People should appreciate that not all blood clots are created the same," he said. "This is a very

specific and particular method of blood clotting that likely has an association with the vaccine." 

Risk of blood clots seems not to affect older age groups:
NACI

NACI previously recommended earlier this month that Canadians over 65 not receive the shot,

despite emerging evidence from around the world demonstrating its ability to prevent severe

COVID-19 in older adults.

But that guidance changed on March 16 after more real-world data on the vaccine's

effectiveness was reviewed by NACI, and CBC News broke the story revealing documents on the

federal government's plans to allow those 65 and older to receive it.
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"This vaccine has had all the ups and downs — it looks like a roller coaster," said Dr. Caroline

Quach, chair of NACI and a pediatric infectious diseases expert. "The problem is because data

are evolving, we are also evolving our recommendations." 

Quach said the risk of rare blood clots appears to only occur in younger populations, which is

why NACI recommended suspending the vaccine in those under 55.

"What we're doing is trying to contrast the risks and benefits," she said. "So if you have that

vaccine versus having to wait for two months while COVID is ramping and you're at risk of

catching it and having complications from it, I think that taking the vaccine is the best option at

this point."

Quach added that the vaccine works well in preventing severe outcomes and death in older

populations over 55, particularly in those over 70, and the risk of blood clots does not appear

to be present in those age groups. 

WATCH | Vaccine committee recommends pause on use of AstraZeneca vaccine on those

under 55:

Dr. Supriya Sharma, Health Canada's chief medical adviser, discusses NACI's recommendation to pause the
use of AstraZeneca's COVID-19 vaccine on those under the age of 55. 1:34

9 months ago |

Vaccine committee recommends a pause on use of AstraZeneca COVID-19
vaccine on those under the age of 55

1:34
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"What we need to have is continued confidence in our expert review panel that it's looking at

these vaccines and deciding what is going to be best, safest and most effective for Canadians,"

said Alyson Kelvin, an assistant professor at Dalhousie University and virologist at the Canadian

Center for Vaccinology in Halifax. 

"This is a new vaccine to a new virus, it's really important that we're following all the data as

closely as possible and as the vaccines are rolling out, we're understanding them more and

reviewing what the guidance should be."

Suspend AstraZeneca use for people under 55, vaccine committee recommends

Dr. Zain Chagla, an infectious diseases physician at St. Joseph's Healthcare Hamilton and an

associate professor at McMaster University, said NACI is taking a calculated risk by

recommending older Canadians still get the vaccine because they are at higher risk of severe

outcomes from COVID-19.

"Scientifically, it makes sense," he said. "This isn't saying that everyone under 55 is going to get

this complication. It's the slight risk of this complication seems to be more predisposed in this

age group. But again, the raw numbers seem to be very, very low."

What led to Canada's decision to suspend AstraZeneca

The decision to halt the use of the vaccine in Canadians under 55 comes after the European

Medicines Agency (EMA) investigated 25 cases of the rare blood clots out of about 20 million

AstraZeneca shots given. It concluded on March 18 that the benefits from the vaccine far

outweigh its possible risks, although a definitive link could not be ruled out.

But 18 of the cases in Europe were of an extremely rare type of blood clot called cerebral

venous sinus thrombosis (CVST) — where veins that drain blood from the brain are obstructed

and can potentially cause fatal bleeding.

The EMA said on March 18 at least nine deaths have been associated with the adverse events

in Europe and the agency is continuing to investigate the situation.

Health Canada changes AstraZeneca vaccine label to add information about blood

clots
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Germany's medical regulator told The Associated Press on Monday it had received reports of

21 cases of rare blood clots in people who had recently received AstraZeneca's coronavirus

vaccine. 

The Paul Ehrlich Institute also said that seven people affected by the blood clots have died. It

added that of the 21 cases reported in Germany until March 25, 12 also involved an abnormally

low level of platelets in the patients' blood.

WATCH | Canada pauses use of AstraZeneca vaccine in people under 55

"We are being fully transparent. Maybe it's too transparent, I don't know," says Dr. Caroline Quach-Thahn,
Chair of the National Advisory Committee on Immunization. NACI issued guidance for the AstraZeneca
vaccine for the third time, now recommending a pause for those under 55. 4:34

Nineteen of the 21 cases were in women ages 20 to 63, while two were in men ages 36 and 57.

During the period covered by the reports, some 2.27 million first doses of the AstraZeneca

vaccine were administered in Germany.

"You cannot ignore the blood clots that have been associated with AstraZeneca globally," said

Bogoch. "It's not entirely clear what the true incidence of this is, but it does appear to be a rare

event." 

9 months ago |

Canada pauses use of AstraZeneca vaccine in people under 55

4:34
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What Canadians need to know about the AstraZeneca
vaccine

The federal health ministry said it would be requiring both manufacturers, AstraZeneca and

India's Serum Institute, to conduct risk assessments by age and gender — but is

requesting more data before deciding whether or not to change authorization of it in Canada. 

Health Canada had previously updated the vaccine's label with information on the rare blood

clotting events.

Canadian health officials said during a press conference Monday the specific syndrome is being

called Vaccine-Induced Prothrombotic Immune Thrombocytopenia (VIPIT) and that they are in

contact with European officials about it. 

"I do understand why Canadians might feel worried," said Canada's Deputy Chief Public Health

Officer Dr. Howard Njoo.

The National Advisory Committee on Immunization (NACI) updated its guidelines against the use of the
vaccine for younger Canadians on Monday. (Dado Ruvic/Reuters)
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"What I can say is that the chief medical officers of health of the provinces and territories take

vaccine safety very seriously and we want Canadians to have confidence in these vaccines."

Officials added that Germany's Paul Ehrlich Institute reported VIPIT has an incidence rate of

about one in 100,000, with a mortality rate of about 40 per cent, although more research is

needed and that risk is reduced if treated early enough. 

"Where the true rate is, we just don't know at this point in time," said NACI Co-Chair Dr. Shelley

Deeks. "But we are continuing to follow the data, as it emerges." 

WATCH | AstraZeneca guidance change 'precautionary,' says federal government adviser

Pausing the use of the AstraZeneca vaccine in people under the age of 55 was a precautionary measure, says
Dr. Shelley Deeks of the National Advisory Committee on Immunization. Deeks also said that the NACI
continues to revise guidance based on evidence. 12:00

Symptoms to watch for

The Public Health Agency of Canada released a statement on Monday saying that "there is no

cause for concern" for Canadians who have already been vaccinated with AstraZeneca for more

9 months ago |

AstraZeneca guidance change 'precautionary,' says federal government
adviser

12:00
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than 20 days, but that you should seek immediate medical attention in the rare event

you develop the following symptoms four or more days after vaccination:

Shortness of breath.

Chest pain.

Leg swelling.

Persistent abdominal pain.

Sudden onset of severe or persistent worsening headaches or blurred vision.

Skin bruising (other than at the site of vaccination).

PHAC said decisions on the type of second dose that will be offered to those who have been

vaccinated with AstraZeneca will be determined based on the "latest evidence and research." 

Most of the complications in Europe occurred within 14 days of receiving the AstraZeneca shot,

and the majority were in women under the age of 55. It's worth noting that CVST is typically

more common in women, particularly during and after pregnancy, while on birth control and

hormone replacement therapy.

Germany and Italy resumed vaccinations with the shot on March 19, but France opted to

vaccinate only those over 55 with it after discovering several cases of CVST. Denmark and

Norway have suspended the use of the vaccine altogether for at least three weeks, while

Sweden has resumed the use of the vaccine in those over 65. 

SECOND OPINION Canada monitoring guidance on AstraZeneca-Oxford vaccine amid

potential link to blood clots

"The real question here is, how common is it, and are there identifiable risk factors for this?

That way, we could probably continue to use this vaccine in people with very, very low risks of

having a blood clot and selectively vaccinate people who would benefit," Bogoch said.

"If there is that risk, we would hopefully have better data to support who we could safely and

selectively vaccinate with this product."

Benefits still outweigh risks, says vaccine maker

A spokesperson for AstraZeneca Canada said in a statement the company respects the decision

by NACI but stressed that Health Canada's guidance to health care providers around the use of

the vaccine remains unchanged.
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"Regulatory authorities in the U.K., European Union, the World Health Organization and Health

Canada have concluded that the benefits of using our vaccine to protect people from this

deadly virus significantly outweigh the risks across all adult age groups," the statement read.  

  

"Tens of millions of people have now received our vaccine across the globe. The extensive body

of data from two large clinical data sets and real-world evidence demonstrate its effectiveness,

reaffirming the role the vaccine can play during this public health crisis." 

Chagla said NACI's decision will likely hurt confidence in the vaccine in the eyes of Canadians,

especially among those over 55 who may be left "scratching their heads" as to why the vaccine

is being recommended for their age group but not younger people. 

"I, unfortunately, envision this vaccine is going to have a limited rollout in Canada moving

forward," he said.

"Even if the dust starts settling, and it's a completely separate issue or it's much lower risk than

expected, I don't think you're going to get many under 55-year-olds to get this vaccine anymore

and that's the reality."

With files from The Associated Press

A vital dose of the week's news in health and medicine, from CBC Health. Delivered to
your inbox every Saturday morning.
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The Vaccine Adverse Event Reporting System (VAERS) Results
covid

Data current as of 12/10/2021

Vaccine Events
Reported

Percent (of
1,440,236)

ADENOVIRUS TYPES 4 & 7, LIVE, ORAL (NO BRAND NAME) (1155) 180 0.01%

ADENOVIRUS (NO BRAND NAME) (101) 3 0.00%

ADENOVIRUS (TYPE 4, NO BRAND NAME) (41) 3 0.00%

ADENOVIRUS (TYPE 7, NO BRAND NAME) (40) 5 0.00%

ANTHRAX (BIOTHRAX) (1008) 6,341 0.44%

ANTHRAX (NO BRAND NAME) (64) 2,896 0.20%

BCG (MYCOBAX) (1045) 41 0.00%

BCG (NO BRAND NAME) (102) 95 0.01%

BCG (TICE) (1) 65 0.00%

FSME-IMMUN. (NO BRAND NAME) (907) 1 0.00%

CHOLERA (NO BRAND NAME) (103) 34 0.00%

CHOLERA (USP) (15) 77 0.01%

CHOLERA (VAXCHORA) (1174) 90 0.01%

HIB + HEP B (COMVAX) (287) 5,400 0.37%

HIB + HEP B (NO BRAND NAME) (288) 14 0.00%

COVID19 (COVID19 (JANSSEN)) (1203) 61,973 4.30%

COVID19 (COVID19 (MODERNA)) (1201) 331,378 23.01%

COVID19 (COVID19 (PFIZER-BIONTECH)) (1200) 326,137 22.64%

COVID19 (COVID19 (UNKNOWN)) (1202) 1,581 0.11%

DENGUE TETRAVALENT (DENGVAXIA) (1195) 27 0.00%

DTAP+IPV+HEPB+HIB (HEXAVAC) (1047) 30 0.00%

DTAP+IPV+HEPB+HIB (INFANRIX HEXA) (1139) 39 0.00%

DTAP+IPV+HEPB+HIB (NO BRAND NAME) (1111) 130 0.01%

DTAP (ACEL-IMUNE) (234) 3,345 0.23%

DTAP (CERTIVA) (301) 103 0.01%

DTAP (DAPTACEL) (1064) 15,327 1.06%

DTAP (INFANRIX) (286) 19,164 1.33%

DTAP (NO BRAND NAME) (258) 4,664 0.32%

DTAP (TRIPEDIA) (242) 14,266 0.99%

DTAP + IPV (INFANRIX TETRA) (1148) 17 0.00%

DTAP + IPV (KINRIX) (1126) 8,004 0.56%

DTAP + IPV (QUADRACEL) (1179) 1,120 0.08%

DTAP + IPV (UNKNOWN) (1164) 150 0.01%

DTAP + HEPB + IPV (INFANRIX PENTA) (1146) 18 0.00%

DTAP + HEPB + IPV (NO BRAND NAME) (1110) 163 0.01%

DTAP + HEPB + IPV (PEDIARIX) (1082) 11,310 0.79%

DTAP + IPV + HIB (INFANRIX QUINTA) (1147) 32 0.00%

DTAP + IPV + HIB (NO BRAND NAME) (1149) 82 0.01%

DTAP + IPV + HIB (PENTACEL) (1125) 8,713 0.60%

DTAP + IPV + HIB (UNKNOWN) (1167) 88 0.01%

DTP (NO BRAND NAME) (2) 12,661 0.88%

DTP (TRI-IMMUNOL) (22) 8,132 0.56%

DTP + IPV + ACT-HIB (NO BRAND NAME) (289) 51 0.00%

DTP + HIB (DTP + ACTHIB) (1024) 47 0.00%

DTP + HIB (NO BRAND NAME) (263) 104 0.01%

DTP + HIB (TETRAMUNE) (250) 5,926 0.41%

DT ADSORBED (DECAVAC) (1119) 241 0.02%

DT ADSORBED (DITANRIX) (1079) 79 0.01%

DT ADSORBED (NO BRAND NAME) (3) 2,082 0.14%

DIPHTHERIA TOXOIDS (NO BRAND NAME) (61) 77 0.01%

DIPHTHERIA TOXOID + PERTUSSIS + IPV (NO BRAND NAME) (1065) 174 0.01%

DIPHTHERIA TOXOID + PERTUSSIS + IPV (QUATRO VIRELON) (1073) 23 0.00%

DTP + HEP B (NO BRAND NAME) (1112) 25 0.00%

DTP + HEP B (TRITANRIX) (914) 16 0.00%

DT+IPV+HIB+HEPB (NO BRAND NAME) (917) 57 0.00%
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DT + IPV (NO BRAND NAME) (1108) 28 0.00%

DTP + IPV (NO BRAND NAME) (270) 86 0.01%

DTAP+IPV+HIB+HEPB (VAXELIS) (1204) 12 0.00%

EBOLA ZAIRE (ERVEBO) (1196) 42 0.00%

HIB (ACTHIB) (256) 16,992 1.18%

HIB (HIBERIX) (916) 700 0.05%

HIB (HIBTITER) (35) 14,368 1.00%

HIB (NO BRAND NAME) (111) 2,975 0.21%

HIB (OMNIHIB) (1028) 60 0.00%

HIB (PEDVAXHIB) (129) 12,715 0.88%

HIB (PROHIBIT) (4) 1,397 0.10%

HIB (TETRACOQ) (911) 8 0.00%

HIB POLYSACCHARIDE (FOREIGN) (36) 11 0.00%

HIB POLYSACCHARIDE (HIBIMUNE) (23) 237 0.02%

HIB POLYSACCHARIDE (NO BRAND NAME) (109) 21 0.00%

HEP A (HAVRIX) (268) 20,046 1.39%

HEP A (NO BRAND NAME) (279) 2,424 0.17%

HEP A (VAQTA) (280) 15,252 1.06%

HEP A + HEP B (NO BRAND NAME) (1114) 120 0.01%

HEP A + HEP B (TWINRIX) (1009) 3,077 0.21%

HEP A + TYP (HEPATYRIX) (1153) 6 0.00%

HEP B (ENGERIX-B) (38) 27,549 1.91%

HEP B (FOREIGN) (24) 1,669 0.12%

HEP B (GENHEVAC B) (1069) 55 0.00%

HEP B (HEPLISAV-B) (1193) 513 0.04%

HEP B (NO BRAND NAME) (110) 3,794 0.26%

HEP B (RECOMBIVAX HB) (25) 26,059 1.81%

HEPBC (NO BRAND NAME) (1081) 1 0.00%

HPV (GARDASIL) (1098) 37,036 2.57%

HPV (GARDASIL 9) (1170) 15,505 1.08%

HPV (NO BRAND NAME) (1102) 1,063 0.07%

HPV (CERVARIX) (1136) 261 0.02%

INFLUENZA (H1N1) (H1N1 (MONOVALENT) (CSL)) (1134) 275 0.02%

INFLUENZA (H1N1) (H1N1 (MONOVALENT) (GSK)) (1138) 56 0.00%

INFLUENZA (H1N1) (H1N1 (MONOVALENT) (NOVARTIS)) (1133) 3,417 0.24%

INFLUENZA (H1N1) (H1N1 (MONOVALENT) (SANOFI)) (1132) 4,743 0.33%

INFLUENZA (H1N1) (H1N1 (MONOVALENT) (MEDIMMUNE)) (1131) 2,889 0.20%

INFLUENZA (SEASONAL) (FOREIGN) (1142) 11 0.00%

INFLUENZA (SEASONAL) (NO BRAND NAME) (44) 21,312 1.48%

INFLUENZA (SEASONAL) (AFLURIA QUADRIVALENT) (1177) 3,998 0.28%

INFLUENZA (SEASONAL) (FLUARIX QUADRIVALENT) (1161) 9,440 0.66%

INFLUENZA (SEASONAL) (FLULAVAL QUADRIVALENT) (1166) 4,022 0.28%

INFLUENZA (SEASONAL) (FLUZONE HIGH-DOSE QUADRIVALENT)
(1199) 3,414 0.24%

INFLUENZA (SEASONAL) (FLUZONE INTRADERMAL QUADRIVALENT)
(1172) 238 0.02%

INFLUENZA (SEASONAL) (FLUZONE QUADRIVALENT) (1162) 13,521 0.94%

INFLUENZA (SEASONAL) (QIV DRESDEN) (1187) 69 0.00%

INFLUENZA (SEASONAL) (QIV QUEBEC) (1189) 1 0.00%

INFLUENZA (SEASONAL) (FLUENZ TETRA) (1191) 12 0.00%

INFLUENZA (SEASONAL) (FLUMIST QUADRIVALENT) (1160) 3,041 0.21%

INFLUENZA (SEASONAL) (FLUAD QUADRIVALENT) (1198) 1,350 0.09%

INFLUENZA (SEASONAL) (FLUCELVAX QUADRIVALENT) (1175) 5,040 0.35%

INFLUENZA (SEASONAL) (FLUBLOK QUADRIVALENT) (1176) 2,247 0.16%

INFLUENZA (SEASONAL) (AFLURIA) (1121) 7,158 0.50%

INFLUENZA (SEASONAL) (AGRIFLU) (1151) 51 0.00%

INFLUENZA (SEASONAL) (FLU-IMUNE) (201) 288 0.02%

INFLUENZA (SEASONAL) (FLUARIX) (1089) 4,689 0.33%

INFLUENZA (SEASONAL) (FLULAVAL) (1101) 3,204 0.22%

INFLUENZA (SEASONAL) (FLUOGEN) (34) 1,810 0.13%

INFLUENZA (SEASONAL) (FLUSHIELD) (261) 4,249 0.30%

INFLUENZA (SEASONAL) (FLUVAX) (1180) 4 0.00%

INFLUENZA (SEASONAL) (FLUVIRIN) (262) 18,125 1.26%
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INFLUENZA (SEASONAL) (FLUZONE HIGH-DOSE) (1145) 16,490 1.14%

INFLUENZA (SEASONAL) (FLUZONE INTRADERMAL) (1152) 1,164 0.08%

INFLUENZA (SEASONAL) (FLUZONE) (7) 36,066 2.50%

INFLUENZA (SEASONAL) (NILGRIP) (1183) 1 0.00%

INFLUENZA (SEASONAL) (TIV DRESDEN) (1186) 40 0.00%

INFLUENZA (SEASONAL) (FLUENZ) (1190) 3 0.00%

INFLUENZA (SEASONAL) (FLUMIST) (1085) 5,812 0.40%

INFLUENZA (SEASONAL) (FLUAD) (1173) 2,452 0.17%

INFLUENZA (SEASONAL) (FLUCELVAX) (1159) 1,051 0.07%

INFLUENZA (SEASONAL) (OPTAFLU) (1168) 6 0.00%

INFLUENZA (SEASONAL) (FLUBLOK) (1163) 202 0.01%

INFLUENZA (H1N1) (H1N1 (MONOVALENT) (UNKNOWN)) (1135) 2,019 0.14%

JAPANESE ENCEPHALITIS (J-VAX) (251) 189 0.01%

JAPANESE ENCEPHALITIS (JE-VAX) (1035) 297 0.02%

JAPANESE ENCEPHALITIS (NO BRAND NAME) (272) 40 0.00%

JAPANESE ENCEPHALITIS (IXIARO) (1129) 381 0.03%

LYME (LYMERIX) (302) 2,222 0.15%

MEASLES + MUMPS (MM-VAX) (65) 53 0.00%

MEASLES + MUMPS (NO BRAND NAME) (267) 13 0.00%

MEASLES + RUBELLA (MR-VAX II) (27) 156 0.01%

MEASLES + RUBELLA (NO BRAND NAME) (115) 5 0.00%

MEASLES (ATTENUVAX) (28) 571 0.04%

MEASLES (FOREIGN) (265) 3 0.00%

MEASLES (NO BRAND NAME) (100) 66 0.00%

MEASLES + MUMPS + RUBELLA (MMR I) (259) 483 0.03%

MEASLES + MUMPS + RUBELLA (MMR II) (26) 71,397 4.96%

MEASLES + MUMPS + RUBELLA (NO BRAND NAME) (114) 3,827 0.27%

MEASLES + MUMPS + RUBELLA (PRIORIX) (1072) 99 0.01%

MEASLES + MUMPS + RUBELLA (VIRIVAC) (1071) 1,576 0.11%

MEASLES + MUMPS + RUBELLA + VARICELLA (NO BRAND NAME) (1106) 345 0.02%

MEASLES + MUMPS + RUBELLA + VARICELLA (PROQUAD) (1094) 16,642 1.16%

MENINGOCOCCAL C & Y + HIB (MENHIBRIX) (1154) 22 0.00%

MENINGOCOCCAL B (BEXSERO) (1165) 3,583 0.25%

MENINGOCOCCAL B (TRUMENBA) (1169) 3,058 0.21%

MENINGOCOCCAL (MENINGITEC) (1006) 1 0.00%

MENINGOCOCCAL CONJUGATE + HIB (MENITORIX) (1156) 8 0.00%

MENINGOCOCCAL CONJUGATE + HIB (UNKNOWN) (1157) 11 0.00%

MENINGOCOCCAL (MENOMUNE) (8) 1,423 0.10%

MENINGOCOCCAL (MENOMUNE-A/C) (131) 69 0.00%

MENINGOCOCCAL (NO BRAND NAME) (113) 1,258 0.09%

MENINGOCOCCAL CONJUGATE (MENACTRA) (1090) 18,143 1.26%

MENINGOCOCCAL CONJUGATE (MENQUADFI) (1205) 20 0.00%

MENINGOCOCCAL CONJUGATE (MENVEO) (1140) 6,250 0.43%

MENINGOCOCCAL CONJUGATE (NO BRAND NAME) (1084) 85 0.01%

MUMPS + RUBELLA (FOREIGN) (31) 26 0.00%

MUMPS + RUBELLA (NO BRAND NAME) (117) 2 0.00%

MUMPS (MUMPSVAX I) (29) 46 0.00%

MUMPS (MUMPSVAX II) (1018) 92 0.01%

MUMPS (NO BRAND NAME) (116) 18 0.00%

INFLUENZA (SEASONAL) (PANDEMIC FLU VACCINE (H5N1)) (1128) 5 0.00%

PERTUSSIS (NO BRAND NAME) (60) 142 0.01%

PLAGUE (NO BRAND NAME) (68) 17 0.00%

PLAGUE (USP) (266) 11 0.00%

PNEUMO (NO BRAND NAME) (120) 4,528 0.31%

PNEUMO (PNEUMOVAX) (30) 53,432 3.71%

PNEUMO (PNU-IMUNE) (16) 2,938 0.20%

PNEUMO (SYNFLORIX) (1144) 38 0.00%

PNEUMO (PREVNAR13) (1141) 27,925 1.94%

PNEUMO (PREVNAR) (1001) 23,364 1.62%

POLIO VIRUS, INACT. (IPOL) (1030) 24,031 1.67%

POLIO VIRUS, INACT. (NO BRAND NAME) (232) 4,377 0.30%

POLIO VIRUS, INACT. (POLIOVAX) (9) 8,394 0.58%

POLIO VIRUS ORAL (NO BRAND NAME) (118) 1 305 0 09%



12/17/21, 8:45 AM The Vaccine Adverse Event Reporting System (VAERS) Results Form

https://wonder.cdc.gov/controller/datarequest/D8;jsessionid=A9060B978F463BA17FF663D46E1F 4/5

Vaccine Events
Reported

Percent (of
1,440,236)

POLIO VIRUS, ORAL (NO BRAND NAME) (118) 1,305 0.09%

POLIO VIRUS, ORAL (ORIMUNE) (17) 22,394 1.55%

RABIES (IMOVAX ID) (78) 300 0.02%

RABIES (IMOVAX) (33) 2,006 0.14%

RABIES (NO BRAND NAME) (57) 358 0.02%

RABIES (RABAVERT) (294) 1,441 0.10%

RABIES (RABIE-VAX) (1043) 50 0.00%

RABIES (RABIPUR) (1075) 51 0.00%

RABIES (RABIVAC) (1074) 25 0.00%

ROTAVIRUS (NO BRAND NAME) (1099) 885 0.06%

ROTAVIRUS (ROTASHIELD) (300) 698 0.05%

ROTAVIRUS (ROTARIX) (1124) 2,568 0.18%

ROTAVIRUS (ROTATEQ) (1096) 19,443 1.35%

RUBELLA (MERUVAX I) (1022) 2 0.00%

RUBELLA (MERUVAX II) (32) 808 0.06%

RUBELLA (NO BRAND NAME) (67) 70 0.00%

RUBELLA (RUDIVAX) (1076) 4 0.00%

SMALLPOX (ACAM2000) (1122) 1,858 0.13%

SMALLPOX (DRYVAX) (47) 3,361 0.23%

SMALLPOX (NO BRAND NAME) (10) 501 0.03%

SUMMER/SPRING ENCEPH (NO BRAND NAME) (910) 3 0.00%

TDAP (ADACEL) (1092) 22,960 1.59%

TDAP (BOOSTRIX) (1091) 13,564 0.94%

TDAP (NO BRAND NAME) (1104) 2,595 0.18%

TD ADSORBED (DITANRIX) (912) 36 0.00%

TD ADSORBED (NO BRAND NAME) (11) 13,570 0.94%

TD ADSORBED (TD-RIX) (913) 16 0.00%

TD ADSORBED (TDVAX) (56) 1,122 0.08%

TD ADSORBED (TENIVAC) (1158) 809 0.06%

TETANUS DIPHTHERIA (NO BRAND NAME) (1087) 2,129 0.15%

TETANUS TOXOID (NO BRAND NAME) (12) 2,238 0.16%

TETANUS TOXOID (TEVAX) (915) 31 0.00%

TETANUS TOXOID, ADSORBED (NO BRAND NAME) (13) 973 0.07%

TDAP + IPV (DOMESTIC) (1194) 1 0.00%

TDAP + IPV (FOREIGN) (1171) 8 0.00%

DTAP + HIB (NO BRAND NAME) (285) 153 0.01%

DTAP + HIB (TRIHIBIT) (1020) 550 0.04%

TICK-BORNE ENCEPH (NO BRAND NAME) (906) 3 0.00%

TYPHOID LIVE ORAL TY21A (NO BRAND NAME) (1120) 94 0.01%

TYPHOID LIVE ORAL TY21A (VIVOTIF) (81) 2,424 0.17%

TYPHOID VI POLYSACCHARIDE (ACETONE INACTIVATED DRIED) (72) 167 0.01%

TYPHOID VI POLYSACCHARIDE (NO BRAND NAME) (52) 1,376 0.10%

TYPHOID VI POLYSACCHARIDE (TYPHIM VI) (271) 3,876 0.27%

VARICELLA (NO BRAND NAME) (1062) 2,507 0.17%

VARICELLA (VARILRIX) (1048) 175 0.01%

VARICELLA (VARIVAX) (269) 77,392 5.37%

YELLOW FEVER (NO BRAND NAME) (224) 271 0.02%

YELLOW FEVER (STAMARIL) (1178) 131 0.01%

YELLOW FEVER (YF-VAX) (14) 3,082 0.21%

ZOSTER (NO BRAND NAME) (1103) 4,386 0.30%

ZOSTER (SHINGRIX) (1192) 52,656 3.66%

ZOSTER LIVE (ZOSTAVAX) (1097) 40,883 2.84%

VACCINE NOT SPECIFIED (FOREIGN) (997) 90 0.01%

VACCINE NOT SPECIFIED (NO BRAND NAME) (999) 15,011 1.04%

VACCINE NOT SPECIFIED (OTHER) (998) 1,334 0.09%

Total 1,847,289 128.26%

Note: Submitting a report to VAERS does not mean that healthcare personnel or the vaccine caused or contributed to the
adverse event (possible side effect).

Notes:
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Caveats: VAERS accepts reports of adverse events and reactions that occur following vaccination. Healthcare providers, vaccine
manufacturers, and the public can submit reports to VAERS. While very important in monitoring vaccine safety, VAERS
reports alone cannot be used to determine if a vaccine caused or contributed to an adverse event or illness. The reports
may contain information that is incomplete, inaccurate, coincidental, or unverifiable. Most reports to VAERS are
voluntary, which means they are subject to biases. This creates specific limitations on how the data can be used
scientifically. Data from VAERS reports should always be interpreted with these limitations in mind.

The strengths of VAERS are that it is national in scope and can quickly provide an early warning of a safety problem
with a vaccine. As part of CDC and FDA's multi-system approach to post-licensure vaccine safety monitoring, VAERS is
designed to rapidly detect unusual or unexpected patterns of adverse events, also known as "safety signals." If a safety
signal is found in VAERS, further studies can be done in safety systems such as the CDC's Vaccine Safety Datalink
(VSD) or the Clinical Immunization Safety Assessment (CISA) project. These systems do not have the same limitations
as VAERS, and can better assess health risks and possible connections between adverse events and a vaccine.

Key considerations and limitations of VAERS data:

Vaccine providers are encouraged to report any clinically significant health problem following vaccination to
VAERS, whether or not they believe the vaccine was the cause.

Reports may include incomplete, inaccurate, coincidental and unverified information.

The number of reports alone cannot be interpreted or used to reach conclusions about the existence, severity,
frequency, or rates of problems associated with vaccines.

VAERS data are limited to vaccine adverse event reports received between 1990 and the most recent date for
which data are available.

VAERS data do not represent all known safety information for a vaccine and should be interpreted in the context
of other scientific information.

Some items may have more than 1 occurrence in any single event report, such as Symptoms, Vaccine Products,
Manufacturers, and Event Categories. If data are grouped by any of these items, then the number in the Events
Reported column may exceed the total number of unique events. If percentages are shown, then the associated
percentage of total unique event reports will exceed 100% in such cases. For example, the number of Symptoms
mentioned is likely to exceed the number of events reported, because many reports include more than 1 Symptom.
When more than 1 Symptom occurs in a single report, then the percentage of Symptoms to unique events is more than
100%. More information. (/wonder/help/vaers.html#Suppress)

Data contains VAERS reports processed as of 12/10/2021. The VAERS data in WONDER are updated weekly, yet the
VAERS system receives continuous updates including revisions and new reports for preceding time periods. Duplicate
event reports and/or reports determined to be false are removed from VAERS. More information.
(/wonder/help/vaers.html#Reporting)

About COVID19 vaccines:
For more information on how many persons have been vaccinated in the US for COVID19 to date, see
https://covid.cdc.gov/covid-data-tracker/#vaccinations/ (https://covid.cdc.gov/covid-data-tracker/#vaccinations/).

One report may state that the patient received more than one brand of COVID-19 vaccine on the same visit. This
is a reporting error, but explains why the total number of reports may not equal the total number of COVID-19
vaccine doses.

Help: See The Vaccine Adverse Event Reporting System (VAERS) Documentation (/wonder/help/vaers.html) for more information.

Query Date: Dec 17, 2021 7:45:04 AM

Suggested Citation:

United States Department of Health and Human Services (DHHS), Public Health Service (PHS), Centers for Disease Control (CDC) /
Food and Drug Administration (FDA), Vaccine Adverse Event Reporting System (VAERS) 1990 - 12/10/2021, CDC WONDER On-line
Database. Accessed at http://wonder.cdc.gov/vaers.html on Dec 17, 2021 7:45:04 AM
Query Criteria:

Title: covid
State / Territory: The United States/Territories/Unknown
Group By: Vaccine
Show Totals: True
Show Zero Values: False
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Summary 

At the time of this report, over 146,135 people across the UK have died within 28 days of a positive 
test for coronavirus (COVID-19). Vaccination is the single most effective way to reduce deaths and 
severe illness from COVID-19. A national immunisation campaign has been underway since early 
December 2020. 
 
Three COVID-19 vaccines - the COVID-19 Pfizer/BioNTech Vaccine, COVID-19 Vaccine 
AstraZeneca and COVID-19 Vaccine Moderna – are currently being used in the UK. All have been 
authorised for supply by the Medicines and Healthcare products Regulatory Agency (MHRA) 
following a thorough review of safety, quality and efficacy information from clinical trials. In clinical 
trials, the vaccines showed very high levels of protection against symptomatic infections with 
COVID-19. Data are available on the impact of the vaccination campaign in reducing infections and 
illness in the UK. 
 
The MHRA confirmed on 9 September 2021 that the COVID-19 vaccines made by Pfizer and 
AstraZeneca can be used as safe and effective booster doses. Following review of data for the 
COVID-19 Vaccine Moderna vaccine, the MHRA and CHM experts also concluded that this 
vaccine can be used as a safe and effective booster dose.   
All vaccines and medicines have some side effects. These side effects need to be continuously 
balanced against the expected benefits in preventing illness. 
 
The COVID-19 Pfizer/BioNTech Vaccine was evaluated in clinical trials involving more than 44,000 
participants. The most frequent adverse reactions in these trials were pain at the injection site, 
fatigue, headache, myalgia (muscle pains), chills, arthralgia (joint pains), and fever; these were 
each reported in more than 1 in 10 people. These reactions were usually mild or moderate in 
intensity and resolved within a few days after vaccination. Adverse reactions were reported less 
frequently in older adults (over 55 years) than in younger people. 
 
The COVID-19 Vaccine AstraZeneca was evaluated in clinical trials involving more than 23,000 
participants. The most frequently reported adverse reactions in these trials were injection-site 
tenderness, injection-site pain, headache, fatigue, myalgia, malaise, pyrexia (fever), chills, and 
arthralgia, and nausea; these were each reported in more than 1 in 10 people. The majority of 
adverse reactions were mild to moderate in severity and usually resolved within a few days after 
vaccination. Adverse reactions were generally milder and reported less frequently in older adults 
(65 years and older) than in younger people. 
 
The COVID-19 Vaccine Moderna was evaluated in clinical trials involving more than 30,000 
participants. The most frequent adverse reactions in these trials were pain at the injection site, 
fatigue, headache, myalgia (muscle pains), arthralgia (joint pains), chills, nausea/vomiting, axillary 
swelling/tenderness (swelling/tenderness of glands in the armpit), fever, injection site swelling and 
redness; these were each reported in more than 1 in 10 people. These reactions were usually mild 
or moderate in intensity and resolved within a few days after vaccination. Adverse reactions were 
reported less frequently in older adults (over 65 years) than in younger people. 
 
The MHRA continually monitors safety during widespread use of a vaccine. We have in place a 
proactive strategy to do this. We also work closely with our public health partners in reviewing the 
effectiveness and impact of the vaccines to ensure the benefits continue to outweigh any possible 
side effects.  
 
Part of our monitoring role includes reviewing reports of suspected side effects. Any member of the 
public or health professional can submit suspected side effects through the Yellow Card scheme. 



 

 

The nature of Yellow Card reporting means that reported events are not always proven side 
effects. Some events may have happened anyway, regardless of vaccination. This is particularly 
the case when millions of people are vaccinated, and especially when vaccines are being given to 
the most elderly people and people who have underlying illness.  
 
This safety update report is based on detailed analysis of data up to 8 December 2021. As of 8 
December 2021, an estimated 24.8 million first doses of the COVID-19 Pfizer/BioNTech Vaccine 
and 24.9 million first doses of the COVID-19 Vaccine AstraZeneca had been administered, and 
around 21.2 million and 24.1 million second doses of the COVID-19 Pfizer/BioNTech Vaccine and 
COVID-19 Vaccine AstraZeneca respectively. An approximate 1.5 million first doses and 
approximately 1.4 million second doses of the COVID-19 Vaccine Moderna have also now been 
administered. 
 
As of 8 December 2021, for the UK, 141,866 Yellow Cards have been reported for the COVID-19 
Pfizer/BioNTech Vaccine, 239,314 have been reported for the COVID-19 Vaccine AstraZeneca, 
22,270 for the COVID-19 Vaccine Moderna and 1,333 have been reported where the brand of the 
vaccine was not specified.  
 
For the COVID-19 Pfizer/BioNTech Vaccine, COVID-19 Vaccine AstraZeneca and COVID-19 
Vaccine Moderna the overall reporting rate is around 3 to 7 Yellow Cards per 1,000 doses 
administered.  
 
In the week since the previous summary for 1 December 2021 we have received a further 2,603 
Yellow Cards for the COVID-19 Pfizer/BioNTech Vaccine, 673 for the COVID-19 Vaccine 
AstraZeneca, 1,750 for the COVID-19 Vaccine Moderna and 26 where the brand was not 
specified.  
 
It is important to note that Yellow Card data cannot be used to derive side-effect rates or compare 
the safety profile of COVID-19 vaccines as many factors can influence ADR reporting. 
 
For all COVID-19 vaccines, the overwhelming majority of reports relate to injection-site reactions 
(sore arm for example) and generalised symptoms such as ‘flu-like’ illness, headache, chills, 
fatigue (tiredness), nausea (feeling sick), fever, dizziness, weakness, aching muscles, and rapid 
heartbeat. Generally, these happen shortly after the vaccination and are not associated with more 
serious or lasting illness.  
 
These types of reactions reflect the normal immune response triggered by the body to the 
vaccines. They are typically seen with most types of vaccine and tend to resolve within a day or 
two. The nature of reported suspected side effects is broadly similar across age groups, although, 
as was seen in clinical trials and as is usually seen with other vaccines, they may be reported more 
frequently in younger adults.  
 
A number of detailed assessments of safety topics have been undertaken and we have updated 
our advice on these topics accordingly. Overall, our advice remains that the benefits of the 
vaccines outweigh the risks in the majority of people. Further comments on use in specific 
populations and details on the specific safety topics can be found within Section 3.  
 
 
Conclusion  
 
Vaccines are the best way to protect people from COVID-19 and have already saved tens of 
thousands of lives. Everyone should continue to get their vaccination when invited to do so unless 
specifically advised otherwise.  

• As with all vaccines and medicines, the safety of COVID-19 vaccines is being continuously 
monitored. 



 

 

 
• The expected benefits of the vaccines in preventing COVID-19 and serious complications 

associated with COVID-19 far outweigh any currently known side effects in the majority of 
patients. 
 

Further information on the type of suspected adverse reactions (ADRs) reported for the COVID-19 
Pfizer/BioNTech Vaccine, the COVID-19 Vaccine AstraZeneca and the COVID-19 Vaccine 
Moderna is provided in Annex 1. It is important to read the attached guidance notes to ensure 
appropriate interpretation of the data. 
 
 
 
 
 



 

 

1. Introduction 

The Medicines and Healthcare products Regulatory Agency (MHRA) is the executive Agency of 
the Department of Health and Social Care that acts to protect and promote public health and 
patient safety, by ensuring that medicines and medical devices meet appropriate standards of 
safety, quality and efficacy. 
 
The MHRA operates the Yellow Card scheme on behalf of the Commission on Human Medicines 
(CHM). The scheme collects and monitors information on suspected safety concerns or incidents 
involving vaccines, medicines, medical devices, and e-cigarettes. The scheme relies on voluntary 
reporting of suspected adverse incidents by healthcare professionals and members of the public 
(patients, users, or carers). The purpose of the scheme is to provide an early warning that the 
safety of a product may require further investigation. Further information about the Yellow Card 
scheme, including its contribution to identifying safety issues can be found on the Yellow Card 
website. 

The MHRA is playing an active role in responding to the coronavirus pandemic. In relation to 
COVID-19 vaccines, the MHRA has authorised their supply following a rigorous review of their 
safety, quality and efficacy. The clinical trials of COVID-19 vaccines have shown them to be 
effective and acceptably safe; however, as part of its statutory functions, the MHRA is responsible 
for monitoring these vaccines on an ongoing basis to ensure their benefits continue to outweigh 
any risks. This is a requirement for all authorised medicines and vaccines in the UK. This 
monitoring strategy is continuous, proactive and based on a wide range of information sources, 
with a dedicated team of scientists reviewing information daily to look for safety issues or 
unexpected rare events.  
This report summarises information received via the Yellow Card scheme and will be published 
regularly to include other safety investigations carried out by the MHRA under the COVID-19 
Vaccine Surveillance Strategy.  
 
 
What is a Yellow Card? 
 
The Yellow Card scheme is a mechanism by which anybody can voluntarily report any suspected 
adverse reactions or side effects to the vaccine. It is very important to note that a Yellow Card 
report does not necessarily mean the vaccine caused that reaction or event. We ask for any 
suspicions to be reported, even if the reporter isn’t sure if it was caused by the vaccine. Reports to 
the scheme are known as suspected adverse drug reactions (ADRs).  
 
Many suspected ADRs reported on a Yellow Card do not have any relation to the vaccine or 
medicine and it is often coincidental that symptoms occurred around the same time as vaccination. 
The reports are continually reviewed to detect possible new side effects that may require 
regulatory action, and to differentiate these from things that would have happened regardless of 
the vaccine or medicine being administered, for instance due to underlying or undiagnosed illness. 
 
It is therefore important that the suspected ADRs described in this report are not interpreted as 
being proven side effects of COVID-19 vaccines. A list of the possible side effects of COVID-19 
Pfizer/BioNTech Vaccine, COVID-19 Vaccine AstraZeneca and COVID-19 Vaccine Moderna are  
provided in the product information document for healthcare professionals and the UK recipient 
information. These can also be found on the Coronavirus Yellow Card reporting site.  
 
This public summary provides an overview of all UK suspected ADRs associated with the new 
COVID-19 vaccines (the COVID-19 Pfizer/BioNTech Vaccine, COVID-19 Vaccine AstraZeneca 



 

 

and COVID-19 Vaccine Moderna), and the MHRA’s analysis of the data, between 9 December 
2020 and 8 December 2021 (inclusive). A glossary of key terms is provided in Annex 2. 
 
If identified, information on new and emerging safety concerns will be provided in future editions of 
this report together with details of any resulting regulatory action or changes to advice on use of 
the vaccines. 
 
 



 

 

2. Yellow Card reports 

Vaccine doses administered 

Data from the UK Public Health agencies show that at least 51,183,457 people have received their 
first vaccination in the UK by 8 December 2021, with 46,640,237 second doses administered. The 
priority groups of the immunisation campaign for this period included people aged 12 years and 
over, the clinically vulnerable, care home residents and workers, and frontline health and social 
care workers. Individuals are also being invited for their booster vaccination if it has been 152 days 
(5 months) since their second dose and they are either aged 40 and over or are aged 16 and over 
with a health condition that puts them at high risk from COVID-19. On 29 November 2021 the JCVI 
announced those aged 18 to 39 will also be eligible for a booster when the NHS calls them 
forward. 
 
 
Table 1: Number of people who have received the first dose of a vaccination for COVID-19 in 
the UK between 8 December 2020 and end of 8 December 2021. 
 
 
 
 
 
 
 
 
Table 2: Number of people who have received the second dose of a vaccination for COVID-
19 in the UK between 8 December 2020 and end of 8 December 2021. 
 
 
 
 
 
 
 
 
As of 8 December 2021, an estimated 24.8 million first doses of the COVID-19 Pfizer/BioNTech 
Vaccine and 24.9 million first doses of the COVID-19 Vaccine AstraZeneca had been 
administered, and around 21.2 million and 24.1 million second doses of the COVID-19 
Pfizer/BioNTech Vaccine and COVID-19 Vaccine AstraZeneca respectively. An approximate 1.5 
million first doses and approximately 1.4 million second doses of the COVID-19 Vaccine Moderna 
have also now been administered. These figures are based on numbers of exposures reported 
individually by the individual nations which are extrapolated to produce an estimate of the total 
number of doses. Data are not always reported weekly and can be updated for historical dates 
when vaccinations are recorded on the relevant system. Therefore, data for this may be incomplete 
and the resulting estimates are approximate. 
 
The estimated number of doses administered differs from the estimated number of people 
vaccinated due to the different data sources used.  
 
As of 8 December 2021, an estimated 21,715,504 people had received their booster or third 
vaccination in the UK. The priority groups being offered a booster dose of coronavirus (COVID-19) 

Country Number of doses 
England 42,968,432 
Wales 2,474,162 
Northern Ireland 1,382,138 
Scotland  4,358,725 

Country Number of doses 
England 39,115,926 
Wales 2,275,434 
Northern Ireland 1,281,400 
Scotland 3,967,477 



 

 

vaccine for this part of the vaccination campaign include people aged 40 years and over, health 
and social care workers and the clinically vulnerable. On 29 November 2021 the JCVI announced 
those aged 18 to 39 will also be eligible for a booster when the NHS calls them forward.  
 
Table 3: Number of people who have received the third or booster dose of a vaccination for 
COVID-19 in the UK between 8 December 2020 and end of 8 December 2021. 
 
 
 
 
 
 
 
 

Yellow Card reporting trends 

A report of a suspected ADR to the Yellow Card scheme does not necessarily mean that it was 
caused by the vaccine, only that the reporter has a suspicion it may have been. Underlying or 
previously undiagnosed illness unrelated to vaccination can also be factors in such reports. The 
relative number and nature of reports should therefore not be used to compare the safety of 
the different vaccines. The MHRA may also refer to ‘cases’ as opposed to ‘reports’ within the 
analysis of the Yellow Card data; these typically refer to ADR reports that have undergone medical 
assessment and are considered to meet certain criteria for diagnosis of the reported event and 
have at least a plausible association with the vaccine. All cases and reports are kept under 
continual review in order to identify possible new risks.  
 
Up to and including 8 December 2021, the MHRA received and analysed 141,866 UK Yellow 
Cards from people who have received the COVID-19 Pfizer/BioNTech Vaccine. These reports 
include a total of 405,234 suspected reactions (i.e. a single report may contain more than one 
symptom). The first report was received on 9 December 2020. 
 
Up to and including 8 December 2021, the MHRA received and analysed a total of 239,314 UK 
reports of suspected ADRs to the COVID-19 Vaccine AstraZeneca. These reports include a total of 
848,326 suspected reactions (a single report may contain more than one symptom). The first 
report was received on 4 January 2021.  
 
Up to and including 8 December 2021, the MHRA received and analysed a total of 22,270 UK 
reports of suspected ADRs to the COVID-19 Vaccine Moderna. These include a total 73,833 
suspected reactions (a single report may contain more than one symptom). The first report was 
received on 7 April 2021. 
 
Additionally, up to and including 8 December 2021, the MHRA received 1,333 Yellow Card reports 
where the brand of vaccine was not specified by the reporter. 
 
In the week since the previous summary for 1 December 2021 we have received a further 2,603 
Yellow Cards for the COVID-19 Pfizer/BioNTech Vaccine, 673 for the COVID-19 Vaccine 
AstraZeneca, 1,750 for the COVID-19 Vaccine Moderna and 26 where the brand was not 
specified.  
 
It is important to note that Yellow Card data cannot be used to derive side effect rates or compare 
the safety profile of COVID-19 vaccines as many factors can influence ADR reporting. 
 
Table 4: Number of suspected ADR reports received in the UK up to and including 8 
December 2021. 

Country Number of doses 
England 18,169,984 
Wales 1,041,544 
Northern Ireland 503,061 
Scotland 2,000,915 



 

 

 
 Number of reports 

Country COVID-19 Pfizer/ 
BioNTech Vaccine 

COVID-19 Vaccine 
AstraZeneca 

 
COVID-19 
Vaccine 
Moderna 

Brand 
unspecified 

England 110,619 197,681 18,205 801 
Wales 7,160 10,576 750 75 
Northern 
Ireland 2,612 2,924 181 16 

Scotland 10,751 17,070 2,178 142 
 
The figures in Table 4 are based upon the postcode provided by the reporter. The sums of the 
reports in the table will not equal the total reports received for each vaccine as postcode may not 
have always been provided or may have been entered incorrectly. It is important to note that the 
number of reports received for each country does not directly equate to the number of people who 
may have experienced adverse reactions and therefore cannot be used to determine the incidence 
of reactions. ADR reporting rates are influenced by many aspects, including the extent of use. 
 
We are working with public health bodies and encouraging all healthcare professionals and 
patients alike to report any suspected ADRs to the Yellow Card scheme. As expected, reports 
gradually increase in line with an increase in doses administered. 
 
The overall reporting rate is in the order of 3 to 7 Yellow Cards per 1,000 doses administered for 
the COVID-19 Pfizer/BioNTech Vaccine, COVID-19 Vaccine AstraZeneca and COVID-19 Vaccine 
Moderna. It is known from the clinical trials that the more common side effects for all vaccines can 
occur at a rate of more than one in 10 doses (for example, local reactions or symptoms resembling 
transient flu-like symptoms). 
  



 

 

3 Analysis of Data 

One of the MHRA’s main roles is to continually monitor the safety of medicines and vaccines 
during widespread use, and we have in place a proactive strategy to do this for COVID-19 
vaccines. We also work closely with our public health partners in reviewing the effectiveness and 
impact that the vaccines are having to ensure benefits continue to outweigh any possible side 
effects. In addition, we work with our international counterparts to gather information on the safety 
of vaccines in other countries. 

Given the huge scale of the COVID-19 immunisation programme, with many millions of doses of 
vaccines administered over a relatively short time period, vigilance needs to be continuous, 
proactive and as near real-time as is possible. The importance of this is two-fold. First, we need to 
rapidly detect, confirm, and quantify any new risks and weigh these against the expected benefits. 
We can then take any necessary action to minimise risks to individuals.  

Secondly, we need to very quickly establish if any serious medical events which are temporally 
related to vaccination are merely a coincidental association. These associations are likely while we 
are still in the midst of a major national vaccination programme, and because many of the millions 
of people offered the vaccine in the early phase of a vaccination campaign were elderly and/or had 
underlying medical conditions, which increases the likelihood of unrelated illnesses occurring soon 
after vaccination. As mentioned above, the nature of Yellow Card reporting means that reported 
events are not always proven adverse reactions, and some may have happened regardless of 
vaccination.  

Yellow Card reports of suspected ADRs are evaluated, together with additional sources of 
evidence, by a team of safety experts to identify any new safety issues or side effects. We apply 
statistical techniques that can tell us if we are seeing more events than we would expect to see, 
based on what is known about background rates of illness in the absence of vaccination. This aims 
to account for factors such as coincidental illness. We also look at the clinical characteristics to see 
if new patterns of illness are emerging that could indicate a new safety concern. 

We supplement this form of safety monitoring with other epidemiology studies including analysis of 
data on national vaccine usage, anonymised GP-based electronic healthcare records and other 
healthcare data to proactively monitor safety. We also take into account the international 
experience based on data from other countries using the same vaccines. These combined safety 
data enables the MHRA to detect side effects or safety issues associated with COVID-19 vaccines. 
As well as confirming new risks, an equally important objective of monitoring will be to quickly rule 
out risks – in other words to confirm that the vaccine is not responsible for a suspected side effect 
and to provide reassurance on its safety. 
 
 

Overall safety 

As with any vaccine, COVID-19 vaccines will cause side effects in some people. The total number 
and the nature of the majority of Yellow Cards reports received so far is not unusual for a new 
vaccine for which members of the public and healthcare professionals are encouraged to report 
any suspected adverse reaction. 

As highlighted above, it is known from the clinical trials that the most common side effects for all 
vaccines can occur at a rate of more than one per 10 doses (such as local reactions, symptoms 
resembling transient flu-like symptoms). Overall, Yellow Card reporting is therefore lower than the 
reporting rate of possible side effects from the clinical trials, although we generally do not expect all 



 

 

suspected side effects to be reported on Yellow Cards. The primary purpose of Yellow Card 
reporting is to detect new safety concerns. 
 

For all COVID-19 vaccines, detailed review of all reports has found that the overwhelming majority 
relate to injection-site reactions (sore arm for example) and generalised symptoms such as a ‘flu-
like’ illness, headache, chills, fatigue (tiredness), nausea (feeling sick), fever, dizziness, weakness, 
aching muscles, and rapid heartbeat. Generally, these happen shortly after the vaccination and are 
not associated with more serious or lasting illness. These types of reaction reflect the acute 
immune response triggered by the body to the vaccines, are typically seen with most types of 
vaccine and tend to resolve within a day or two. The nature of reported suspected ADRs across all 
ages is broadly similar, although, as seen in the clinical trials and as is usually seen with other 
vaccines, they may be reported more frequently in younger adults.  
 

As we receive more reports of these types of reactions with more exposure to the COVID-19 
vaccines, we are building a picture of how individuals are experiencing them and the different ways 
that side effects may present in people. Some people have reported a sudden feeling of cold with 
shivering/shaking accompanied by a rise in temperature, often with sweating, headache (including 
migraine-like headaches), nausea, muscle aches and feeling unwell, starting within a day of having 
the vaccine. Similar to the flu like illness reported in clinical trials, these effects may last a day or 
two. 

It is important to note that it is possible to have caught COVID-19 and not realise until after 
vaccination. If other COVID symptoms are experienced or fever is high and lasts longer than two or 
three days, vaccine recipients should stay at home and arrange to have a test. 

A number of detailed assessments of safety topics have been undertaken and we have updated 
our advice on these topics accordingly. Overall, our advice remains that the benefits of the 
vaccines outweigh the risks in the majority of people. Further comments on use in specific 
populations and details on the following safety topics can be found below.  

Comments on safety in specific populations 

Safety of COVID-19 vaccines in pregnancy 

The MHRA closely monitors the safety of COVID-19 vaccine exposures in pregnancy, including 
published information as well as Yellow Card reports for COVID-19 vaccines used in pregnancy. 
These reports have been reviewed by the independent experts of the Commission on Human 
Medicines’ COVID-19 Vaccines Benefit Risk Expert Working Group and by the Medicines for 
Women’s Health Expert Advisory Group (MWHEAG).    

Pregnant women have the same risk of getting COVID-19 as non-pregnant women but they may 
be at an increased risk of becoming severely ill, particularly if they get infected in the third trimester 
or if they also have underlying medical problems, compared to non-pregnant women. The current 
advice of the Joint Committee on Vaccination and Immunisation (JCVI) is that the COVID-19 
vaccines, including booster doses, should be offered to those who are pregnant at the same time 
as non-pregnant individuals based on their age and clinical risk group. The COVID-19 
Pfizer/BioNTech Vaccine and COVID-19 Vaccine Moderna vaccines are currently the preferred 
vaccines for use during pregnancy and can be given at any stage in pregnancy.  

The numbers of Yellow Card reports for pregnant women are low in relation to the number of 
pregnant women who have received COVID-19 vaccines to date (more than 104,000 up to end of 



 

 

September 20211 in England, Scotland and Wales).  Pregnant women have reported similar 
suspected reactions to the vaccines as people who are not pregnant. Reports of miscarriage and 
stillbirth are also low in comparison to how commonly these events occurred in the UK outside of 
the pandemic.  A few reports of commonly occurring congenital anomalies and obstetric events 
have also been received.  There is no pattern from the reports to suggest that any of the COVID-19 
vaccines used in the UK, or any reactions to these vaccines, increase the risk of miscarriage, 
stillbirths, congenital anomalies or birth complications.  

Sadly, miscarriage is estimated to occur in about 20 to 25 in 100 pregnancies in the UK and most 
occur in the first 12 to 13 weeks of pregnancy (the first trimester).  Newly published studies from 
the USA2 and Norway3 have compared miscarriage rates for vaccinated and unvaccinated women 
who were pregnant over the same time periods. The studies included data from a large number of 
women (more than 15,000) who received the COVID-19 Pfizer/BioNTech Vaccine or COVID-19 
Vaccine Moderna. Both studies found that the occurrence of miscarriage was equally likely 
amongst unvaccinated women as amongst women at the same stage of pregnancy who were 
vaccinated in the previous 3 to 5 weeks.  These studies provide strong evidence for no increased 
risk of miscarriage in association with the mRNA vaccines in current use.  Data on the COVID-19 
Vaccine AstraZeneca is less extensive but is consistent with these findings. 

Evidence for pregnancy outcomes other than miscarriage is accumulating as more pregnancies 
reach full term.  Currently available evidence does not suggest any increased risks of pregnancy 
complications, stillbirths, preterm births or adverse neonatal outcomes following vaccination in later 
pregnancy.   

Stillbirths are sadly estimated to occur in about 1 in 200 pregnancies in the UK. Information from 
surveillance by UKHSA (formerly Public Health England) has found similar rates of stillbirth 
amongst (more than 24,000) women who were vaccinated during pregnancy and those who gave 
birth over the same period and were unvaccinated.  Likewise, surveillance by Public Health 
Scotland has found similar rates of perinatal mortality (including stillbirths) amongst (more than 
3,800) women who were vaccinated during pregnancy and those who gave birth over the same 
period and were unvaccinated.   

Although, like most vaccines and medicines, clinical trials of COVID-19 vaccines in pregnant 
women were not carried out prior to use of the vaccines in the general population, there is now 
growing evidence from clinical use which provides reassurance on the safety of the vaccines in 
pregnancy. This adds to the evidence from non-clinical studies of the COVID-19 vaccines which 
have not raised any concerns about safety in pregnancy. The COVID-19 vaccines do not contain 
organisms that can multiply in the body, so they cannot infect an unborn baby in the womb.  

The MHRA will continue to closely monitor safety data for use of the COVID-19 vaccines in 
pregnancy, including through evaluation of electronic healthcare record data.  

Safety of COVID-19 vaccines in those breastfeeding  
 
The MHRA closely monitors the safety of COVID-19 vaccines during breastfeeding, 
including evaluation of Yellow Card reports for COVID-19 vaccines from breastfeeding 
women. These reports have been reviewed by the independent experts of the Commission on 

 

1 Number of vaccinations during pregnancy are updated on a monthly basis as data is made available by the 
UK Health Security Agency 
2 Kharbanda EO, et al. Spontaneous abortion following COVID-19 vaccination during pregnancy. JAMA. 
doi:10.1001/jama.2021.15494  
3 Magnus, MC et al. Covid-19 Vaccination during Pregnancy and First-Trimester Miscarriage N Engl J Med 
2021; 385:2008-2010 DOI: 10.1056/NEJMc2114466  



 

 

Human Medicines’ COVID-19 Vaccines Benefit Risk Expert Working Group, by paediatric 
and breastfeeding experts.  
 
There is no current evidence that COVID-19 vaccination while breastfeeding causes any harm to 
breastfed children or affects the ability to breastfeed. 
 
COVID-19 vaccines do not contain live components and there is no known risk associated with 
being given a non-live vaccine whilst breastfeeding. The current advice of the Joint Committee on 
Vaccination and Immunisation (JCVI) is that breastfeeding parents may be offered any 
suitable COVID-19 vaccine depending on their age.  
 
We have received about 3,500 Yellow card reports from women breastfeeding at the time of 
vaccination. Most of these women reported only suspected reactions in themselves which 
were similar to reports for the general population, with no effects reported on their milk supply 
or in their breastfed children.    
 
A small number of women have reported decreases in their milk supply, most of which were 
transient, or possible reactions in their breastfed child. A number of factors can affect milk supply 
and infant behaviour, including general maternal health, amount of sleep, and anxiety. The 
symptoms reported for the children (high temperature, rash, diarrhoea, vomiting and general 
irritability) are common conditions in children of this age, so some of the effects reported may have 
occurred by coincidence.  
 
A small number of women may experience a reduction in their breast milk production and it may be 
helpful for breastfeeding women to know how to maintain their breast milk supply, particularly if 
they are feeling unwell. The NHS website has a good resource for 
this: https://www.nhs.uk/start4life/baby/breastfeeding/.  
 
 
Suspected side effects reported in individuals under 18 years old 

The MHRA closely monitors the safety of COVID-19 vaccine exposures in individuals under 18 
years old, including Yellow Card reports for COVID-19 vaccines used in this age group. 

To date there have been an estimated 2.8 million first doses and 589,300 second doses of the 
COVID-19 Pfizer/BioNTech Vaccine given to under 18s, approximately 11,500 first doses and 
10,000 second doses of the COVID-19 Vaccine AstraZeneca given to this population and 18,700 
first doses and 14,300 second doses of the COVID-19 Vaccine Moderna given to individuals under 
18.   

The MHRA has received 2,083 UK reports of suspected ADRs for the COVID-19 Pfizer/BioNTech 
Vaccine in which the individual was reported to be under 18, 244 reports for the COVID-19 Vaccine 
AstraZeneca, 8 for the COVID-19 Vaccine Moderna and 9 where the brand of vaccine was 
unspecified. 

The experience reported in under 18s is similar to that identified in the general population and a 
review of these reports does not raise any additional safety topics specific to this age group.  

There has been a small number of reports for myocarditis and pericarditis (inflammation of the 
heart) in individuals under 18 years both in the UK and internationally. This is a recognised 
potential risk with the COVID-19 Pfizer/BioNTech Vaccine and COVID-19 Vaccine Moderna and 
the MHRA is closely monitoring these events. Further information surrounding these very rare 
reports of myocarditis and pericarditis within this population can be found within the specific section 
on this safety topic later in the summary.  We will continue to closely monitor the safety of the 
COVID-19 vaccines in those under 18 years old.  



 

 

Suspected side effects reported in individuals receiving a booster vaccination  

Safety monitoring plans have been agreed to ensure action can be taken on any emerging safety 
concerns from supplementary or booster doses.  

As of 8 December 2021, over 21.7 million COVID-19 third doses and booster doses have been 
administered in the UK.  

The MHRA has received 13,951 UK reports of suspected ADRs where the COVID-19  
Pfizer/BioNTech Vaccine was reported to be the booster dose, 207 reports where the COVID-19 
Vaccine AstraZeneca was reported to be the booster dose, 4,317 reports where the COVID-19 
Vaccine Moderna was reported to be the booster dose and 79 reports where the brand of vaccine 
booster was unspecified. Overall, this represents an overall reporting rate of less than 1 report per 
1,000 third or booster doses. This is lower than the reporting rate for COVID-19 vaccines for all 
vaccine doses combined, which is between 3 to 7 reports per 1,000 doses.  

The nature of events reported with third and booster doses is similar to that reported for the first 
two doses of the COVID-19 vaccines, and the vast majority of reports relate to expected 
reactogenicity events. Review of third and booster dose reports does not raise any new safety 
concerns.  As part of the MHRA’s booster safety monitoring strategy, reports of suspected adverse 
events following COVID-19 boosters given at the same time as seasonal flu vaccines have been 
closely monitored, and no new safety concerns have been identified in this data either.  

There have been a small number of reports of suspected myocarditis and pericarditis (inflammation 
of the heart) following booster doses with Pfizer/BioNTech and Moderna COVID-19 vaccines. This 
is a recognised potential risk with the COVID-19 Pfizer/BioNTech Vaccine and COVID-19 Vaccine 
Moderna and the MHRA is closely monitoring these events. The reports after booster doses are 
extremely rare and there is no indication that these events are more serious after boosters. Further 
information surrounding these very rare reports of suspected myocarditis and pericarditis can be 
found within the specific section on this safety topic later in the summary. 

We will continue to closely monitor the safety of booster and third doses of the COVID-19 
vaccines. 

 

Comments on specific safety topics 

The following reports reflect data up to 8 December 2021. The glossary provides an explanation of 
the clinical terms used. 
 

Anaphylaxis (severe allergic reactions) 
On 9 December 2020, the MHRA issued preliminary guidance on severe allergic reactions after 
administration of the COVID-19 Pfizer/BioNTech Vaccine due to early reports of anaphylaxis. 
Following further detailed review, this advice was amended on 30 December to the current advice. 
The advice is that people with a previous history of severe allergic reactions to any ingredients of 
the vaccine should not receive it. .On 14 December 2021 it was announced that following a 
Commission on Human Medicines’ review of the Yellow Card data on anaphylaxis after the primary 
course and boosters there would be a temporary suspension of the post vaccination 15 minute 
monitoring time for the majority of individuals. This will help enable acceleration of the public health 
response to the Omicron variant. The 15-minute observation period after vaccination will remain in 
place for the small number of people who may have previously suffered anaphylaxis or other 
allergic reactions to a food, insect sting and most medicines or vaccines.  
 



 

 

Widespread use of the vaccine suggests that severe allergic reactions to the COVID-19 
Pfizer/BioNTech Vaccine and COVID-19 Vaccine Moderna are very rare. Anaphylaxis can also be 
a very rare side effect associated with most other vaccines. 
 
The MHRA continues to monitor reports of severe allergic reactions with the COVID-19 
Pfizer/BioNTech Vaccine and has received 572 UK spontaneous adverse reactions associated 
with anaphylaxis or anaphylactoid reactions. Severe allergic reactions to the COVID-19 
Pfizer/BioNTech Vaccine remain very rare. The MHRA’s guidance remains that those with a 
previous history of allergic reactions to the ingredients of the vaccine should not receive it.  
 
The MHRA is closely monitoring reports of anaphylaxis with the COVID-19 Vaccine Moderna and 
has received 55 reports of anaphylaxis in association with the vaccine. Anaphylaxis is a potential 
side effect of the vaccine, and it is recommended that those with known hypersensitivity to the 
ingredients of the vaccine should not receive it.   
 
The MHRA also closely monitors reports of anaphylaxis or anaphylactoid reactions with the 
COVID-19 Vaccine AstraZeneca and has received 848 UK spontaneous adverse reactions 
associated with anaphylaxis or anaphylactoid reactions reported and such reports are very rare. 
The product information reflects the fact that reports of anaphylaxis have been received for the 
COVID-19 Vaccine AstraZeneca. 
 

Bell’s Palsy 
MHRA continues to review reports of suspected Bell’s Palsy and to analyse them against the 
number expected to occur by chance in the absence of vaccination (the ‘natural rate’). The number 
of reports of facial paralysis received so far is similar to the expected natural rate and does not 
currently suggest an increased risk following the vaccines. We will continue to monitor these 
events, including through evaluation of electronic healthcare record data.  
 

Thrombo-embolic (blood clotting) events with concurrent low platelets 
 
The MHRA has undertaken a thorough review into UK cases of an extremely rare and unlikely to 
occur specific type of blood clot in the brain, known as cerebral venous sinus thrombosis (CVST) 
occurring together with low levels of platelets (thrombocytopenia) following vaccination with the 
COVID-19 Vaccine AstraZeneca. It has also considered other blood clotting reports 
(thromboembolic events) alongside low platelet levels. 
 
This scientific review concluded that the evidence of a link with COVID-19 Vaccine AstraZeneca is 
likely and an announcement was made on 7 April 2021 with a further statement on 7 May 2021. 
We have continued to publish the latest breakdown of all cases of these extremely rare side effects 
on a weekly basis.  

Anyone who experienced cerebral or other major blood clots occurring with low levels of platelets 
after their first vaccine dose of COVID-19 Vaccine AstraZeneca should not have further doses. 
Anyone who did not have these side effects should come forward for their second dose when 
invited.   

The MHRA has also confirmed that the evidence to date does not suggest that the COVID-19 
Vaccine AstraZeneca causes venous thromboembolism which occurred in the absence of a low 
platelet count. 
 
Anyone who experiences any of the following from around 4 days after vaccination should seek 
medical advice urgently: 



 

 

• a severe headache that is not relieved with simple painkillers or gets worse or feels worse 
when you lie down or bend over 

• an unusual headache that may be accompanied by blurred vision, confusion, difficulty with 
speech, weakness, drowsiness or seizures (fits) 

• rash that looks like small bruises or bleeding under the skin beyond the injection site 
• shortness of breath, chest pain, leg swelling or persistent abdominal (tummy) pain. 

 

Up to 8 December 2021, the MHRA had received Yellow Card reports of 428 cases of major 
thromboembolic events (blood clots) with concurrent thrombocytopenia (low platelet counts) in the 
UK following vaccination with COVID-19 Vaccine AstraZeneca. Forty-seven of the 428 reports 
have been reported after a second dose. Of the 428 reports, 216 occurred in females, and 208 
occurred in males aged from 18 to 93 years. The overall case fatality rate was 17% with 74 deaths, 
six of which occurred after the second dose.   

Cerebral venous sinus thrombosis was reported in 156 cases (average age 46 years) and 272 had 
other major thromboembolic events (average age 54 years) with concurrent thrombocytopenia. 
The estimated number of first doses of COVID-19 Vaccine AstraZeneca administered in the UK by 
8 December 2021 was 24.9 million and the estimated number of second doses was 24.1 million.  

The overall incidence after first or unknown doses was 15.3 per million doses. Considering the 
different numbers of patients vaccinated with COVID-19 Vaccine AstraZeneca in different age 
groups, the data indicates that there is a higher reported incidence rate in the younger adult age 
groups following the first dose compared to the older groups (21.1 per million doses in those aged 
18-49 years compared to 11.0 per million doses in those aged 50 years and over). The number of 
first doses given to those in the 18-49 years age group is estimated to be 8.5 million while an 
estimated 16.3 million first doses have been given to patients aged 50+ years. The MHRA advises 
that this evidence should be taken into account when considering the use of the vaccine. There is 
some evidence that the reported incidence rate is higher in females compared to men although this 
is not seen across all age groups and the difference remains small.  

The overall incidence of thromboembolic events with concurrent low platelets after second doses 
was 2.0 cases per million doses. Taking into account the different numbers of patients vaccinated 
with COVID-19 Vaccine AstraZeneca in different age groups, the data indicates that there is a 
lower reported incidence rate in younger adult age groups following the second dose compared to 
the older groups (1.0 per million doses in those aged 18-49 years compared to 2.0 per million 
doses in those aged 50 years and over). The number of second doses given to those in the 18-49 
years age group is estimated to be 8.2 million while an estimated 15.9 million second doses have 
been given to patients aged 50+ years. These rates after second doses should not be directly 
compared to the incidence rates reported after the first dose as the time for follow-up and 
identification of cases after second doses is more limited and differs across age groups. However, 
the data are reassuring, particularly regarding younger recipients where there is a significantly 
lower incidence after the second dose compared to the first, and there is overall no indication of an 
increased risk of these events after the second dose in any age group. Anyone who did not have 
these side effects should come forward for their second dose when invited. 

These cases have also been analysed by the government’s independent advisory body, the 
COVID-19 Vaccines Benefit Risk Expert Working Group, which includes lay representatives and 
advice from leading haematologists. 

On the basis of this ongoing review, the advice remains that the benefits of the vaccine outweigh 
the risks in the majority of people. 



 

 

Table 5: Number of suspected thrombo-embolic events with concurrent thrombocytopenia 
ADR cases received for the COVID-19 Vaccine AstraZeneca in the UK up to and including 8 
December 2021. 
 

Country Number of cases 
England 332 
Wales 13 
Northern Ireland 10 
Scotland 35 
Unknown 38 

 
Table 6: Number of UK suspected thrombo-embolic events with concurrent 
thrombocytopenia ADR cases received for the COVID-19 Vaccine AstraZeneca by patient 
age up to and including 8 December 2021. 

Age range (years) Number of cases Number of fatal cases 

18-29 30 7 
30-39 50 11 
40-49 108 13 
50-59 102 19 
60-69 61 10 
70-79 40 7 
80-89 6 3 
90-99 2 1 
Unknown 29 3 
Total  428 74 

 
Table 7: Number of UK suspected thrombo-embolic events with concurrent 
thrombocytopenia ADR cases received for the COVID-19 Vaccine AstraZeneca by patient 
sex up to and including 8 December 2021. 

Sex Number of cases Number of fatal cases 
Male 208 33 
Female 216 41 
Unknown 4 0 
Total 428 74 

 
Up to 8 December 2021, the MHRA had received Yellow Card reports of 29 cases of major 
thromboembolic events (blood clots) with concurrent thrombocytopenia (low platelet counts) in the 
UK following use of the COVID-19 Pfizer/BioNTech Vaccine. These events occurred in 11 females, 
and 18 males aged from 18 to 91 years, and the overall case fatality rate was 14% with four deaths 
reported. 

Up to 8 December 2021, the MHRA had received Yellow Card reports of 3 cases of major 
thromboembolic events (blood clots) with concurrent thrombocytopenia (low platelet counts) in the 
UK following the use of COVID-19 vaccine Moderna. The 3 events occurred in adult males under 
the age of 60, and there have been no fatal cases reported.  



 

 

To note, direct comparison of the summary provided here, and the analysis prints is not possible. 
This review includes reports of CVST or other thrombo-embolic events with concurrent 
thrombocytopenia. Yellow Card reports may contain more than one reported reaction and the 
analysis prints are listed by individual reactions rather than whole reports. Therefore, summing the 
reactions listed in the prints will not equate to the total cases included within this summary.  
 

Capillary Leak Syndrome 
The MHRA has received 14 reports of suspected capillary leak syndrome (a condition where fluid 
leaks from the small blood vessels into the body) in the context of more than 49.0 million doses of 
COVID-19 Vaccine AstraZeneca given. Of these reports, 3 people had a history of capillary leak 
syndrome. This is an extremely rare relapsing-remitting condition and triggers for relapses are not 
well understood. As a precautionary measure, the MHRA is advising that COVID-19 Vaccine 
AstraZeneca is not used in people who have previously experienced episodes of capillary leak 
syndrome. The product information has been updated to reflect this advice. 
 
Menstrual disorders (period problems) and unexpected vaginal bleeding 

The MHRA is reviewing reports of suspected side effects of menstrual disorders (period problems) 
and unexpected vaginal bleeding following vaccination against COVID-19 in the UK. These reports 
are also being reviewed by the independent experts of the Commission on Human Medicines’ 
COVID-19 Vaccines Benefit Risk Expert Working Group and the Medicines for Women’s Health 
Expert Advisory Group. The rigorous evaluation completed to date does not support a link between 
changes to menstrual periods and related symptoms and COVID-19 vaccines.  

A total of 44,282 suspected reactions relating to a variety of menstrual disorders have been 
reported after all three of the COVID-19 vaccines including heavier than usual periods, delayed 
periods and unexpected vaginal bleeding. These suspected reactions have been reported in 
34,179 individual Yellow Card reports (as each report may contain more than one suspected 
reaction). This is following approximately 50.6 million COVID-19 vaccine doses administered to 
women up to 8 December 2021. The number of reports of menstrual disorders and vaginal 
bleeding is low in relation to both the number of people who have received COVID-19 vaccines to 
date and how common menstrual disorders are generally.  

The menstrual changes reported are mostly transient in nature. There is no evidence to suggest 
that COVID-19 vaccines will affect fertility and your ability to have children. 

Whilst uncomfortable or distressing, period problems are extremely common and stressful life 
events can disrupt menstrual periods. Changes to the menstrual cycle have also been reported 
following infection with COVID-19 and in people affected by long-COVID. General advice about 
period problems and/or unexpected vaginal bleeding is available from the NHS website. It is 
important that anyone experiencing changes to their periods that are unusual for them, persist over 
time, or has any new vaginal bleeding after the menopause, following COVID-19 vaccination, 
should contact their doctor. Anyone presenting with menstrual disorders and/or unexpected vaginal 
bleeding following COVID-19 vaccination should be treated according to clinical guidelines for 
these conditions, as usual. 

The MHRA continues to closely review reports of suspected side effects of menstrual disorders 
and unexpected vaginal bleeding.  

Myocarditis and pericarditis (Inflammation of the heart) 
 
The MHRA has undertaken a thorough review of both UK and international reports of suspected 
myocarditis and pericarditis following vaccination against COVID-19. There has been a consistent 
pattern of higher reporting of these suspected events with the COVID-19 Pfizer/BioNTech and 



 

 

COVID-19 Vaccine Moderna, and of these occurring more frequently in males. In the UK the body 
of evidence shows that for Pfizer in particular, there is similar frequency of reporting after the first 
and second dose, with suspected events typically occurring within a short time after vaccination. 
These reports have also been analysed by the government’s independent advisory body, the 
Commission on Human Medicines (CHM) and its COVID-19 Vaccines Benefit Risk Expert Working 
Group. Following their advice, the product information for the COVID-19 Vaccine Moderna and 
COVID-19 Pfizer/BioNTech Vaccines was updated to inform of these reports and advise 
healthcare professionals and patients to be aware of important symptoms for myocarditis and 
pericarditis.  
 
These reports are extremely rare, and the events reported are typically mild with individuals usually 
recovering within a short time with standard treatment and rest. People should come forward for 
their first and second vaccination when invited to do so, unless advised otherwise. 
 
It is important that anyone who experiences new onset of symptoms such as chest pain, shortness 
of breath or feelings of having a fast-beating, fluttering, or pounding heart seeks medical attention. 
 
Up to and including 8 December 2021, we have received 507 reports of myocarditis and 365 
reports of pericarditis following use of the COVID-19 Pfizer/BioNTech Vaccine, as well as four 
reports of carditis, three reports each of viral pericarditis and viral myocarditis, two reports for 
infective pericarditis, and one report each of constrictive pericarditis, non-infective endocarditis and 
streptococcal endocarditis. For COVID-19 Vaccine AstraZeneca there have been 171 reports of 
myocarditis and 198 reports of pericarditis following vaccination up to and including 8 December 
2021 as well as eight reports for endocarditis, five reports for viral pericarditis, two reports each for 
endocarditis bacterial, carditis, viral myocarditis and acute endocarditis, and one report each for 
infectious myocarditis and autoimmune myocarditis. There have been 111 reports of myocarditis, 
63 reports of pericarditis and one report each of hypersensitivity myocarditis and endocarditis 
following use of COVID-19 Vaccine Moderna up to the same date. Three fatal events have been 
reported with the COVID-19 Pfizer/BioNTech Vaccine and two fatal events with the COVID-19 
Vaccine AstraZeneca. There have been no fatal myocarditis or pericarditis events reported with the 
COVID-19 Vaccine Moderna to date. Fatal events are being monitored closely and are carefully 
followed up to gather relevant information. The majority of fatal reports describe underlying 
illnesses in these patients that could provide alternative explanations for the events reported.  
 
Based on reports of suspected ADRs in the UK, the overall reporting rate across all age groups for 
suspected myocarditis (including viral myocarditis), after both first and second dose, is 11 reports 
per million doses of COVID-19 Pfizer/BioNTech Vaccine and for suspected pericarditis (including 
viral pericarditis and infective pericarditis) the overall reporting rate is 8 reports per million doses. 
For COVID-19 Vaccine Moderna, the overall reporting rate for suspected myocarditis is 39 per 
million doses and for suspected pericarditis is 22 per million doses. For COVID-19 Vaccine 
AstraZeneca the overall reporting rate for suspected myocarditis (including viral myocarditis and 
infectious myocarditis) is 4 per million doses and for suspected pericarditis (including viral 
pericarditis) is 4 per million doses. It should be noted that an individual report can contain more 
than one event and therefore the total number of reports will not be equal to the number of events.  
 
When the reporting rate is calculated by age group (see Table 8) the reporting rate for suspected 
myocarditis and pericarditis is highest in the 18-29-year age group for the Pfizer/BioNTech and 
Moderna COVID-19 vaccines. A more even spread in reporting rates across the age groups is 
seen for AstraZeneca COVID-19 vaccine. For all vaccines there is a trend for decreased reporting 
in the older age groups. Pfizer/BioNTech is currently the preferred COVID-19 vaccine for the under 
18s age group in the UK vaccination programme, and for this vaccine there is no indication in the 
current data that there is an increased reporting rate of suspected myocarditis and pericarditis in 
this age group compared to young adults. There are largely similar reporting rates between the first 
and second doses of the Pfizer/BioNTech and AstraZeneca COVID-19 vaccines. There is greater 
variability between first and second dose reporting rates with Moderna however the reporting rate 



 

 

estimates for Moderna may lack precision due to the more limited experience with Moderna in the 
UK and small numbers of suspected reports. This introduces more uncertainty into the data. 
 
It is important not to compare the reporting rates between the different COVID-19 vaccines as 
many factors can influence ADR reporting. These reporting rates may also be subject to change as 
more experience is gathered in the UK.     
 
Table 8: Reporting rates per million doses for UK ADR reports of suspected myocarditis 
and pericarditis associated with COVID-19 Vaccines, by patient age and dose, up to and 
including 8 December 2021. 

Age 
range 
(years) 

COVID-19 
Pfizer/BioNTech 

Vaccine  
First or 

unknown dose 

COVID-19 
Pfizer/BioNTech 

Vaccine  
Second dose 

COVID-19 
Vaccine 
Moderna 
First or 

unknown 
dose 

COVID-19 
Vaccine 
Moderna 
Second 

dose 

COVID-19 
Vaccine 

AstraZeneca 
First or 

unknown 
dose 

COVID-19 
Vaccine 

AstraZeneca 
Second dose 

<18 
years 12 Not calculated* 

Not 
applicable** 

Not 
applicable** 

Not 
applicable** 

Not 
applicable** 

18-29 22 24 50 70 8 15 
30-39 19 20 36 55 11 10 
40-49 16 17 37 22 11 7 
50-59 6 14 29 28 7 6 

60-69 4 10 
Not 
applicable** 

Not 
applicable** 7 5 

70+ 3 4 
Not 
applicable** 

Not 
applicable** 4 3 

*There is currently insufficient data to calculate a reliable estimate of the reporting rate post-dose 2 
in under 18-year-olds in the UK due to, as yet, relatively limited exposure of dose 2 in these 
individuals. This estimate will be included once sufficient exposure has accumulated.  
**There have been no reports of suspected heart inflammation events received for individuals in 
these age groups  
 
Table 9: Number of UK ADR reports associated with suspected myocarditis, pericarditis and 
other related terms received for the COVID-19 Vaccine AstraZeneca, COVID-19 
Pfizer/BioNTech Vaccine and COVID-19 Vaccine Moderna by patient age up to and including 
8 December 2021.  
 

Age range 
(years) 

Number of reports 
COVID-19 

Pfizer/BioNTech 
Vaccine  

COVID-19 
Vaccine 
Moderna 

COVID-19 
Vaccine 

AstraZeneca  
Under 18 39 0 0 
18-29 266 77 27 
30-39 214 48 39 
40-49 86 17 96 
50-59 57 3 87 
60+ 100 3 89 
Unknown 101 21 38 
Total 863 169 376 

 
 



 

 

Table 10: Number of UK ADR reports associated with suspected myocarditis, pericarditis 
and other related terms received for the COVID-19 Vaccine AstraZeneca, COVID-19 
Pfizer/BioNTech Vaccine and COVID-19 Vaccine Moderna by patient sex up to and including 
8 December 2021. 
 

Sex 

Number of reports 
COVID-19 

Pfizer/BioNTech 
Vaccine  

COVID-19 
Vaccine 
Moderna 

COVID-19 
Vaccine 

AstraZeneca  
Female 351 45 172 
Male 483 117 195 
Unknown 29 8 9 
Total 863 169 376 

 
 
 
Myocarditis and pericarditis happen very rarely in the general population, and it is estimated that in 
the UK there are about 60 new cases of myocarditis diagnosed per million patients per year and 
about 100 new cases of pericarditis diagnosed per million patients per year.  
 
The MHRA will continue to closely monitor reports of suspected myocarditis and pericarditis with all 
of the currently authorised COVID-19 vaccines.  
 
 
Delayed hypersensitivity reactions 
 
The MHRA has been reviewing reports of skin reactions occurring around the vaccination site that 
appear a little while after vaccination. These reactions are suggestive of a delayed hypersensitivity 
reaction that occurs 4-11 days after vaccination. The reactions are characterized by a rash, 
swelling and tenderness that can cover the whole upper arm and may be itchy and/or painful and 
warm to the touch. The majority of the reports received have been with the COVID-19 Vaccine 
Moderna and the product information for this vaccine has been updated to highlight the possibility 
of delayed injection site reactions  
 
The reactions are usually self-limiting and resolve within a day or two, although in some patients it 
can take slightly longer to disappear. Individuals who experience this reaction after their first dose 
may experience a similar reaction in shorter timeframe following the second dose, however, none 
of the reports received have been serious and people should still take their second dose when 
invited. Those who experience delayed skin reactions after their COVID-19 vaccination which do 
not resolve within a few days should seek medical advice. 
 
Guillain-Barré Syndrome  
  
Guillain-Barré Syndrome is a very rare condition which causes inflammation of the nerves and can 
lead to numbness, weakness and pain, usually in the feet, hands and limbs and can spread to the 
chest and face. Guillain-Barré Syndrome tends to affect both sides of the body at once. This 
condition is known to be associated with certain infectious diseases.  
 
Up to and including the 8 December 2021, the MHRA has received 472 reports of suspected 
Guillain-Barré Syndrome with the COVID-19 Vaccine AstraZeneca and 27 reports of a related 
disease called Miller Fisher syndrome. Up to the same date, the MHRA has received 69 reports of 
Guillain-Barre Syndrome following use of the COVID-19 Pfizer/BioNTech Vaccine and 2 report of 
Miller Fisher syndrome and for the COVID-19 Vaccine Moderna there have been seven reports of 
Guillain-Barré Syndrome.  



 

 

 
The MHRA has been closely monitoring and assessing reports of suspected Guillain-Barré 
Syndrome (GBS) received following administration of the COVID-19 vaccine. Following the most 
recent review of the available data the evidence of a possible association has strengthened. 
Therefore, following advice from the government’s independent advisory body, the Commission on 
Human Medicines (CHM) and its COVID-19 Vaccines Benefit Risk Expert Working Group, the 
product information for the COVID-19 Vaccine AstraZeneca was further updated to include GBS in 
the tabulated list of adverse reactions associated with the COVID-19 Vaccine AstraZeneca and to 
encourage healthcare professionals and the public to look out for signs of GBS. 
 
The MHRA will continue to review reports of Guillain-Barré Syndrome received following 
vaccination with COVID-19 vaccines to further assess a possible association, with independent 
advice from its Vaccine Benefit-Risk Working Group. 
 
Swelling of the vaccinated limb 
 
There have been rare reports of extensive swelling of the vaccinated limb after receiving the 
COVID-19 Pfizer/BioNTech Vaccine. The product information has been updated to include 
“extensive swelling of the vaccinated limb” as a side effect of the vaccine. This type of swelling is 
also recognised to occur with other (non-COVID-19) vaccines. 
 
Facial swelling in those with a history of facial dermal fillers 
 
Rare reports of facial swelling occurring 1-2 days after vaccination in vaccine recipients with a 
history of injection of facial dermal fillers were observed in the clinical trials for the COVID-19 
Vaccine Moderna. Information about this possible side effect has been included in the product 
information for the COVID-19 Vaccine Moderna since it was first authorised for use. 
 
The MHRA has also received Yellow Card reports of facial swelling in those with a history of 
injection of facial dermal fillers for the COVID-19 Pfizer/BioNTech Vaccine. A recent review of the 
world-wide ADR data for the COVID-19 Pfizer/BioNTech Vaccine found that, in most instances, the 
facial swelling was mild, transient and was localised to the site of the dermal filler. The product 
information for the COVID-19 Pfizer/BioNTech Vaccine has been updated to include facial swelling 
in those with a history of injection of facial dermatological fillers as a side effect of the vaccine. 
 

Events with a fatal outcome 
Vaccination and surveillance of large populations means that, by chance, some people will 
experience and report a new illness or events in the days and weeks after vaccination. A high 
proportion of people vaccinated early in the vaccination campaign were very elderly, and/or had 
pre-existing medical conditions. Older age and chronic underlying illnesses make it more likely that 
coincidental adverse events will occur, especially given the millions of people vaccinated. It is 
therefore important that we carefully review these reports to distinguish possible side effects from 
illness that would have occurred irrespective of vaccination. 
 
Part of our continuous analysis includes an evaluation of natural death rates over time, to 
determine if any specific trends or patterns are occurring that might indicate a vaccine safety 
concern. Based on age-stratified all-cause mortality in England and Wales taken from the Office for 
National Statistics death registrations, several thousand deaths are expected to have occurred, 
naturally, within 7 days of the many millions of doses of vaccines administered so far, mostly in the 
elderly. 

The MHRA has received 650 UK reports of suspected ADRs to the COVID-19 Pfizer/BioNTech 
Vaccine in which the patient died shortly after vaccination, 1,149 reports for the COVID-19 Vaccine 
AstraZeneca, 18 for the COVID-19 Vaccine Moderna and 35 where the brand of vaccine was 



 

 

unspecified. The majority of these reports were in elderly people or people with underlying illness. 
Usage of the vaccines has increased over the course of the campaigns and as such, so has 
reporting of fatal events with a temporal association with vaccination. However, this does not mean 
that there is a link between vaccination and the fatalities reported. Review of specific fatal reports 
is provided in the summaries above. The pattern of reporting for all other fatal reports does not 
suggest the vaccines played a role in these deaths.  
 
A range of other isolated events or series of reports of non-fatal, serious suspected ADRs have 
been reported. These all remain under continual review, including thorough analysis of expected 
rates in the absence of vaccine. There are currently no indications of specific patterns or rates of 
reporting that would suggest the vaccine has played a role. 



 

 

4 Conclusion  

At the time of this report, over 146,135 people across the UK have died within 28 days of a positive 
test for coronavirus.  
 
Vaccination is the single most effective way to reduce deaths and severe illness from COVID-19.  
A national immunisation campaign has been underway since early December 2020.  
 
In clinical trials, the COVID-19 Pfizer/BioNTech Vaccine, COVID-19 Vaccine AstraZeneca and 
COVID-19 Vaccine Moderna have demonstrated very high levels of protection against 
symptomatic infection. Data are available on the impact of the vaccination campaign in reducing 
infections and illness in the UK. 
 
All vaccines and medicines have some side effects. These side effects need to be continuously 
balanced against the expected benefits in preventing illness.  
 
Following widespread use of these vaccines across the UK, the vast majority of suspected adverse 
reaction reports confirm the safety profile seen in clinical trials. Most reports relate to injection-site 
reactions (sore arm for example) and generalised symptoms such as a ‘flu-like’ illness, headache, 
chills, fatigue, nausea, fever, dizziness, weakness, aching muscles, and rapid heartbeat. 
Generally, these reactions are not associated with more serious illness and likely reflect an 
expected, normal immune response to the vaccines. 
 
The expected benefits of the vaccines in preventing COVID-19 and serious complications 
associated with COVID-19 far outweigh any currently known side effects. As with all vaccines and 
medicines, the safety of COVID-19 vaccines is continuously monitored and benefits and possible 
risks remain under review. 
 
We take every report of a suspected ADR seriously and encourage everyone to report through the 
Yellow Card scheme. 
 
 



 

 

Annex 1 Vaccine Analysis Print 

The attached Vaccine Analysis Prints contain a complete listing of all suspected adverse reactions 
that have been reported to the MHRA via the Yellow Card scheme for the COVID-19 
Pfizer/BioNTech Vaccine, the COVID-19 Vaccine AstraZeneca, the COVID-19 Vaccine Moderna 
and where the brand of the vaccine was not specified. This includes all reports received from 
healthcare professionals, members of the public, and pharmaceutical companies. 

This information does not represent an overview of the potential side effects associated with the 
vaccines. A list of the recognised adverse effects of COVID-19 vaccines is provided in the 
information for healthcare professionals and the recipient information here. These can also be 
found on the Coronavirus Yellow Card reporting site. Conclusions on the safety and risks of the 
vaccines cannot be made on the data shown in the Print alone. 
 

When viewing the vaccine analysis print you should remember that: 

• Reporters are asked to submit Yellow Card reports even if they only have a suspicion that the 
medicine or vaccine may have caused the adverse reaction. The existence of an adverse 
reaction report in the print does not necessarily mean that the vaccine has caused the 
suspected reaction. 

• It may be difficult to tell the difference between something that has occurred naturally and a 
suspected adverse reaction. Sometimes these events can be part of the condition being 
treated rather than being caused by the vaccine. 

• Many factors have to be considered when assessing whether the vaccine has caused a 
reported adverse reaction. When monitoring the safety of vaccines and medicines, MHRA 
staff carry out careful analysis of these factors. 

 
For a medicine or vaccine to be considered safe, the expected benefits will be greater than the risk 
of having harmful reactions. It is important to note that most people take medicines and vaccines 
without having any serious side effects. 
 
Vaccine Analysis Print – COVID-19 Pfizer/BioNTech Vaccine 
 
Vaccine Analysis Print - COVID-19 Vaccine AstraZeneca  
 
Vaccine Analysis Print – COVID-19 Vaccine Moderna 
 
Vaccine Analysis Print - Brand unspecified  
 

 
 



 

 

Annex 2 Glossary 

Anaphylaxis or anaphylactoid reactions 
Anaphylaxis is a severe and potentially life-threatening allergic reaction. These reactions can occur 
after an exposure to a trigger, such as a certain ingredient in foods or medicines or an insect sting. 
Anaphylaxis and anaphylactoid reactions can be treated with adrenaline.  
 
Bell’s palsy 
Bell’s palsy is a condition that causes temporary weakness or paralysis (lack of movement) of the 
muscles in one side of the face. It is the most common cause of facial paralysis. For most people, 
the facial paralysis is temporary. Viral infections such as those with herpes viruses have been 
linked to Bell’s palsy. 

Booster dose/vaccination 
A COVID-19 booster vaccine dose helps improve the protection obtained from the first two doses 
of the vaccine. It helps give longer-term protection against getting seriously ill from COVID-19. 
 
Capillary Leak Syndrome (CLS) Capillary Leak Syndrome (CLS) occurs when fluid leaks from the 
small blood vessels into the body. 

Cerebral venous sinus thrombosis (CVST) 
Cerebral venous sinus thrombosis occurs when the brain’s venous sinuses or the smaller veins 
draining into them are partially or completely blocked by a blood clot. This prevents blood from 
draining out of the brain. As a result, the oxygen supply to nerve cells may be impaired and blood 
cells can leak into the brain tissue causing damage to the brain (haemorrhagic infarction). 
 
Clinical Practice Research Datalink (CPRD)  
Clinical Practice Research Datalink (CPRD) is a real-world research service to support public 
health and clinical studies. CPRD is jointly sponsored by the Medicines and Healthcare products 
Regulatory Agency and the National Institute for Health Research (NIHR), as part of the 
Department of Health and Social Care. CPRD collects anonymised patient data from a network of 
GP practices across the UK.  
 
Commission on Human Medicines (CHM)  
The Commission on Human Medicines (CHM) advises ministers on the safety, efficacy and quality 
of medicinal products. For COVID-19 vaccines, the CHM has a COVID-19 Vaccines Safety 
Surveillance Methodologies Expert Working Group and a COVID-19 Vaccines Benefit Risk Expert 
Working Group. 
 
Endocarditis 
Endocarditis is inflammation of the inner lining of the heart (endocardium). 
 
Epidemiology studies 
Epidemiological studies include large numbers of people and are designed to compare the risk of a 
particular event in an exposed population, in this case those who have received a vaccine, to those 
who have not. They attempt to account for differences in the different groups to help us understand 
if any difference in risk is caused by the exposure. Epidemiological studies measure the risk of 
illness or death in an exposed population compared to that risk in an identical, unexposed 
population.  
 
Guillain-Barré Syndrome  



 

 

Guillain-Barré Syndrome is inflammation of the nerves and can lead to numbness, weakness and 
pain, usually in the feet, hands and limbs and can spread to the chest and face. This syndrome has 
been associated with viral infections such as the flu.  
 
 
Miller-Fisher Syndrome 
Miller-Fisher syndrome is a variation of Guillain-Barré Syndrome that affects the nervous system 
and can cause weakness in the face and a lack of balance and co-ordination. Similar to Guillain-
Barré Syndrome, this syndrome has been associated with viral infections such as the flu.  
 
Miscarriage 
The loss of a pregnancy during the first 23 weeks. 
 
Myocarditis 
Myocarditis is the inflammation of the heart muscle (myocardium). 
 
Non-clinical studies 
Non-clinical studies refer to studies that are not performed on the human body. These are largely 
done before clinical trials in humans and can include animal safety and efficacy studies, human 
tissue sample studies or toxicology. 
 
Pericarditis 
Pericarditis is inflammation of the pericardium, the protective sac that surrounds your heart.  
 
Regulation 174 authorisation 
Temporary authorisation for supply of a medicine or vaccine by the UK Department of Health and 
Social Care and the Medicines and Healthcare products Regulatory Agency. This temporary 
authorisation grants permission for a medicine (vaccine) to be used for active immunisation to 
prevent COVID-19 disease caused by SARS-CoV-2 virus. Authorisation is subject to a number of 
conditions. These are available for each vaccine on the MHRA website. 
  
Suspected adverse reactions 
Also known as side effects. All medicines or vaccines can cause adverse reactions in some 
people. Adverse drug reactions reported to the MHRA are looked at and used to assess the 
balance of risks and benefits of medicines and vaccines.  
 
Stillbirth 
A stillbirth is when a baby is born dead after 24 completed weeks of pregnancy. If the baby dies 
before 24 completed weeks, it's known as a miscarriage. 
 
Temporal Association 
Events occurring following vaccination but may or may not be caused by the vaccine. 
 
Third dose/vaccination 
A COVID-19 third vaccine is being offered to those who had a weakened immune system when 
they had the first two doses of the COVID-19 vaccination. The third dose may help to improve 
immune response and give better protection. 
 
Thrombocytopenia 
Thrombocytopenia is where the blood contains a lower than normal number of platelets. Platelets 
are the smallest of the blood cells and are involved in the clotting process. 
 
Yellow Card scheme  
The MHRA’s scheme for healthcare professionals and members of the public to report suspected 
adverse reactions for a medicine or vaccine, as well as medical devices and other products. The 



 

 

dedicated Coronavirus Yellow Card reporting site was launched in May 2020 specifically for 
medicines and medical devices used in COVID-19, as well as COVID-19 vaccines when 
authorised. 
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During July 2021, 469 cases of COVID-19 associated with multiple summer events and large
public gatherings in a town in Barnstable County, Massachusetts, were identi�ed among
Massachusetts residents; vaccination coverage among eligible Massachusetts residents was
69%. Approximately three quarters (346; 74%) of cases occurred in fully vaccinated persons
(those who had completed a 2-dose course of mRNA vaccine [P�zer-BioNTech or Moderna] or
had received a single dose of Janssen [Johnson & Johnson] vaccine ≥14 days before exposure).
Genomic sequencing of specimens from 133 patients identi�ed the B.1.617.2 (Delta) variant of
SARS-CoV-2, the virus that causes COVID-19, in 119 (89%) and the Delta AY.3 sublineage in one
(1%). Overall, 274 (79%) vaccinated patients with breakthrough infection were symptomatic.
Among �ve COVID-19 patients who were hospitalized, four were fully vaccinated; no deaths
were reported. Real-time reverse transcription–polymerase chain reaction (RT-PCR) cycle
threshold (Ct) values in specimens from 127 vaccinated persons with breakthrough cases
were similar to those from 84 persons who were unvaccinated, not fully vaccinated, or whose
vaccination status was unknown (median = 22.77 and 21.54, respectively). The Delta variant of
SARS-CoV-2 is highly transmissible (1); vaccination is the most important strategy to prevent
severe illness and death. On July 27, CDC recommended that all persons, including those who
are fully vaccinated, should wear masks in indoor public settings in areas where COVID-19
transmission is high or substantial.* Findings from this investigation suggest that even jurisdictions without substantial or
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Summary
What is already known about this topic?

Variants of SARS-CoV-2 continue to emerge. The B.1.617.2 (Delta) variant is highly
transmissible.

What is added by this report?

In July 2021, following multiple large public events in a Barnstable County, Massachusetts,
town, 469 COVID-19 cases were identi�ed among Massachusetts residents who had
traveled to the town during July 3–17; 346 (74%) occurred in fully vaccinated persons.
Testing identi�ed the Delta variant in 90% of specimens from 133 patients. Cycle threshold
values were similar among specimens from patients who were fully vaccinated and those
who were not.

What are the implications for public health practice?

Jurisdictions might consider expanded prevention strategies, including universal masking
in indoor public settings, particularly for large public gatherings that include travelers from
many areas with di�ering levels of SARS-CoV-2 transmission.
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high COVID-19 transmission might consider expanding prevention strategies, including masking in indoor public settings
regardless of vaccination status, given the potential risk of infection during attendance at large public gatherings that include
travelers from many areas with di�ering levels of transmission.

During July 3–17, 2021, multiple summer events and large public gatherings were held in a town in Barnstable County,
Massachusetts, that attracted thousands of tourists from across the United States. Beginning July 10, the Massachusetts
Department of Public Health (MA DPH) received reports of an increase in COVID-19 cases among persons who reside in or
recently visited Barnstable County, including in fully vaccinated persons. Persons with COVID-19 reported attending densely
packed indoor and outdoor events at venues that included bars, restaurants, guest houses, and rental homes. On July 3, MA
DPH had reported a 14-day average COVID-19 incidence of zero cases per 100,000 persons per day in residents of the town in
Barnstable County; by July 17, the 14-day average incidence increased to 177 cases per 100,000 persons per day in residents
of the town (2).

During July 10–26, using travel history data from the state COVID-19 surveillance system, MA DPH identi�ed a cluster of cases
among Massachusetts residents. Additional cases were identi�ed by local health jurisdictions through case investigation.
COVID-19 cases were matched with the state immunization registry. A cluster-associated case was de�ned as receipt of a
positive SARS-CoV-2 test (nucleic acid ampli�cation or antigen) result ≤14 days after travel to or residence in the town in
Barnstable County since July 3. COVID-19 vaccine breakthrough cases were those in fully vaccinated Massachusetts residents
(those with documentation from the state immunization registry of completion of COVID-19 vaccination as recommended by
the Advisory Committee on Immunization Practices,  ≥14 days before exposure). Specimens were submitted for whole
genome sequencing  to either the Massachusetts State Public Health Laboratory or the Broad Institute of the Massachusetts
Institute of Technology and Harvard University. Ct values were obtained for 211 specimens tested using a noncommercial
real-time RT-PCR panel for SARS-CoV-2 performed under Emergency Use Authorization at the Broad Institute Clinical Research
Sequencing Platform. On July 15, MA DPH issued the �rst of two Epidemic Information Exchange noti�cations to identify
additional cases among residents of U.S. jurisdictions outside Massachusetts associated with recent travel to the town in
Barnstable County during July 2021. This activity was reviewed by CDC and was conducted consistent with applicable federal
law and CDC policy.

By July 26, a total of 469 COVID-19 cases were identi�ed among Massachusetts residents; dates of positive specimen
collection ranged from July 6 through July 25 (Figure 1). Most cases occurred in males (85%); median age was 40 years
(range = <1–76 years). Nearly one half (199; 42%) reported residence in the town in Barnstable County. Overall, 346 (74%)
persons with COVID-19 reported symptoms consistent with COVID-19.** Five were hospitalized; as of July 27, no deaths were
reported. One hospitalized patient (age range = 50–59 years) was not vaccinated and had multiple underlying medical
conditions.  Four additional, fully vaccinated patients  aged 20–70 years were also hospitalized, two of whom had underlying
medical conditions. Initial genomic sequencing of specimens from 133 patients identi�ed the Delta variant in 119 (89%) cases
and the Delta AY.3 sublineage in one (1%) case; genomic sequencing was not successful for 13 (10%) specimens.

Among the 469 cases in Massachusetts residents, 346 (74%) occurred in persons who were fully vaccinated; of these, 301
(87%) were male, with a median age of 42 years. Vaccine products received by persons experiencing breakthrough infections
were P�zer-BioNTech (159; 46%), Moderna (131; 38%), and Janssen (56; 16%); among fully vaccinated persons in the
Massachusetts general population, 56% had received P�zer-BioNTech, 38% had received Moderna, and 7% had received
Janssen vaccine products. Among persons with breakthrough infection, 274 (79%) reported signs or symptoms, with the most
common being cough, headache, sore throat, myalgia, and fever. Among fully vaccinated symptomatic persons, the median
interval from completion of ≥14 days after the �nal vaccine dose to symptom onset was 86 days (range = 6–178 days). Among
persons with breakthrough infection, four (1.2%) were hospitalized, and no deaths were reported. Real-time RT-PCR Ct values
in specimens from 127 fully vaccinated patients (median = 22.77) were similar to those among 84 patients who were
unvaccinated, not fully vaccinated, or whose vaccination status was unknown (median = 21.54) (Figure 2).

Transmission mitigation measures included broadening testing recommendations for persons with travel or close contact
with a cluster-associated case, irrespective of vaccination status; local recommendations for mask use in indoor settings,
irrespective of vaccination status; deployment of state-funded mobile testing and vaccination units in the town in Barnstable
County; and informational outreach to visitors and residents. In this tourism-focused community, the Community Tracing
Collaborative  conducted outreach to hospitality workers, an international workforce requiring messaging in multiple
languages.

The call from MA DPH for cases resulted in additional reports of cases among residents of 22 other states who had traveled to
the town in Barnstable County during July 3–17, as well as reports of secondary transmission; further analyses are ongoing. As
of July 3, estimated COVID-19 vaccination coverage among the eligible population in Massachusetts was 69% (3). Further
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investigations and characterization of breakthrough infections and vaccine e�ectiveness among this highly vaccinated
population are ongoing.

Top

Discussion
The SARS-CoV-2 Delta variant is highly transmissible (1), and understanding determinants of transmission, including human
behavior and vaccine e�ectiveness, is critical to developing prevention strategies. Multipronged prevention strategies are
needed to reduce COVID-19–related morbidity and mortality (4).

The �ndings in this report are subject to at least four limitations. First, data from this report are insu�cient to draw
conclusions about the e�ectiveness of COVID-19 vaccines against SARS-CoV-2, including the Delta variant, during this
outbreak. As population-level vaccination coverage increases, vaccinated persons are likely to represent a larger proportion of
COVID-19 cases. Second, asymptomatic breakthrough infections might be underrepresented because of detection bias. Third,
demographics of cases likely re�ect those of attendees at the public gatherings, as events were marketed to adult male
participants; further study is underway to identify other population characteristics among cases, such as additional
demographic characteristics and underlying health conditions including immunocompromising conditions.*** MA DPH, CDC,
and a�ected jurisdictions are collaborating in this response; MA DPH is conducting additional case investigations, obtaining
samples for genomic sequencing, and linking case information with laboratory data and vaccination history. Finally, Ct values
obtained with SARS-CoV-2 qualitative RT-PCR diagnostic tests might provide a crude correlation to the amount of virus
present in a sample and can also be a�ected by factors other than viral load.  Although the assay used in this investigation
was not validated to provide quantitative results, there was no signi�cant di�erence between the Ct values of samples
collected from breakthrough cases and the other cases. This might mean that the viral load of vaccinated and unvaccinated
persons infected with SARS-CoV-2 is also similar. However, microbiological studies are required to con�rm these �ndings.

Event organizers and local health jurisdictions should continually assess the need for additional measures, including limiting
capacity at gatherings or event postponement, based on current rates of COVID-19 transmission, population vaccination
coverage, and other factors.  On July 27, CDC released recommendations that all persons, including those who are fully
vaccinated, should wear masks in indoor public settings in areas where COVID-19 transmission is high or substantial. Findings
from this investigation suggest that even jurisdictions without substantial or high COVID-19 transmission might consider
expanding prevention strategies, including masking in indoor public settings regardless of vaccination status, given the
potential risk of infection during attendance at large public gatherings that include travelers from many areas with di�ering
levels of transmission.
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 As of May 2021, ACIP recommended that all adults aged ≥18 years receive any of the three COVID-19 vaccines available in
the United States via Emergency Use Authorization from the Food and Drug Administration, including P�zer-BioNTech,
Moderna, and Janssen; persons aged ≥12 years are eligible to receive the P�zer-BioNTech COVID-19 vaccine. Full vaccination
is de�ned as receipt of 2 doses of the P�zer-BioNTech or Moderna COVID-19 vaccines or 1 dose of Janssen COVID-19 vaccine
≥14 days before exposure.

 Genomic sequencing was performed using Illumina NovaSeq using the NEB LunaScript RT ARTIC SARS-CoV-2 Kit. Novel
mutations were not identi�ed in the spike protein of the cluster-associated genomes compared with genomes collected
during the same period from ongoing genomic surveillance e�orts at Broad Institute. Raw and assembled genomic data are
publicly available under NCBI BioProject PRJNA715749.

 45 C.F.R. part 46, 21 C.F.R. part 56; 42 U.S.C. Sect.241(d); 5 U.S.C. Sect.552a; 44 U.S.C. Sect.3501 et seq.

** COVID-like symptoms were based on the Council of State and Territorial Epidemiologists surveillance case de�nition for
COVID-19. https://ndc.services.cdc.gov/case-de�nitions/coronavirus-disease-2019-2020-08-05/

 https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html

 One vaccinated, hospitalized COVID-19 patient had received the P�zer-BioNTech vaccine and three had received the
Janssen vaccine.

 The Community Tracing Collaborative is a multiorganization partnership that has supported COVID contact tracing and
outbreak investigation in Massachusetts. https://www.mass.gov/info-details/learn-about-the-community-tracing-collaborative

*** A preliminary analysis matching cluster-associated COVID-19 cases with the state HIV case surveillance data identi�ed 30
(6%) cases with veri�ed HIV infection; all were virally suppressed, and none were hospitalized as a result of infection with
SARS-CoV-2.

 https://www.cdc.gov/coronavirus/2019-ncov/lab/faqs.html

 https://www.cdc.gov/coronavirus/2019-ncov/community/large-events/considerations-for-events-gatherings.html
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FIGURE 1. SARS-CoV-2 infections (N = 469) associated with large public gatherings, by date of
specimen collection and vaccination status* — Barnstable County, Massachusetts, July 2021
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Abbreviation: MA DPH = Massachusetts Department of Public Health.

* Fully vaccinated was de�ned as ≥14 days after completion of state immunization registry–documented COVID-19
vaccination as recommended by the Advisory Committee on Immunization Practices.

Top
FIGURE 2. SARS-CoV-2 real-time reverse transcription–polymerase chain reaction cycle threshold
values* for specimens from patients with infections associated with large public gatherings, by
vaccination status  — Barnstable County, Massachusetts, July 2021† §
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Abbreviations: Ct = cycle threshold; RT-PCR = reverse transcription–polymerase chain reaction.

* Specimens were analyzed using a noncommercial real-time RT-PCR panel for SARS-CoV-2 performed under Emergency Use
Authorization at the Clinical Research Sequencing Platform, Broad Institute of the Massachusetts Institute of Technology and
Harvard University.

 Fully vaccinated was de�ned as ≥14 days after completion of state immunization registry–documented COVID-19 vaccination
as recommended by the Advisory Committee on Immunization Practices.

 Whiskers represent minimum and maximum observations; top of box represents the third quartile (Q3), bottom represents
the �rst quartile (Q1), and box height represents the interquartile range. Midline is the median; “x” is the mean.
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CDC Newsroom

Statement from CDC Director Rochelle P. Walensky,
MD, MPH on Today’s MMWR

Media Statement

For Immediate Release: Friday, July 30, 2021 
Contact: Media Relations 
(404) 639-3286

On July 27th, CDC updated its guidance for fully vaccinated people, recommending that everyone wear a mask in indoor
public settings in areas of substantial and high transmission, regardless of vaccination status. This decision was made
with the data and science available to CDC at the time, including a valuable public health partnership resulting in rapid
receipt and review of unpublished data.

Today, some of those data were published in CDC’s Morbidity and Mortality Weekly Report (MMWR), demonstrating that
Delta infection resulted in similarly high SARS-CoV-2 viral loads in vaccinated and unvaccinated people. High viral loads
suggest an increased risk of transmission and raised concern that, unlike with other variants, vaccinated people infected
with Delta can transmit the virus. This �nding is concerning and was a pivotal discovery leading to CDC’s updated mask
recommendation. The masking recommendation was updated to ensure the vaccinated public would not unknowingly
transmit virus to others, including their unvaccinated or immunocompromised loved ones.

This outbreak investigation and the published report were a collaboration between the Commonwealth of Massachusetts
Department of Public Health and CDC. I am grateful to the commonwealth for their collaboration and rigorous
investigation. I would also like to humbly thank the residents of Barnstable County who leaned in to assist with the
investigation through their swift participation in interviews by contact tracers, willingness to provide samples for testing,
and adherence to safety protocols following noti�cation of exposure.

This outbreak investigation is one of many CDC has been involved in across the country and data from those
investigations will be rapidly shared with the public when available. The agency works every day to use the best available
science and data to quickly and transparently inform the American public about threats to health.

### 
U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES

CDC works 24/7 protecting America’s health, safety and security. Whether disease start at home or abroad, are curable or
preventable, chronic or acute, or from human activity or deliberate attack, CDC responds to America’s most pressing
health threats. CDC is headquartered in Atlanta and has experts located throughout the United States and the world.
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Key Things to Know About COVID-19 Vaccines
Updated Nov. 30, 2021

CDC has updated its recommendations for COVID-19 vaccines with a preference for people to receive an mRNA COVID-
19 vaccine (P�zer-BioNTech and Moderna). Read CDC’s media statement.

What You Need to Know
Everyone ages 5 and older can get vaccinated against COVID-19. Learn how to �nd a
COVID-19 vaccine.

COVID-19 vaccines are e�ective at helping protect against severe disease and death
from the virus that causes COVID-19, including known variants currently circulating
(e.g., Delta variant).

The bene�ts of COVID-19 vaccination outweigh the known and potential risks, which
are rare.

As with other routine vaccines, side e�ects may occur after vaccination. These are
normal and should go away within a few days.

People who are fully vaccinated can resume many activities they did before the
pandemic. However, people should wear a mask indoors in public if they are in an
area of substantial or high transmission.

If you received a P�zer-BioNTech (ages 12 and older) or Moderna (ages 18 and older)
mRNA COVID-19 vaccine primary series and have a moderately or severely
compromised immune system, you should receive an additional primary dose of the
same mRNA COVID-19 vaccine at least 28 days after the second dose.

Everyone ages 16 years and older can get a booster shot.

Unlike many medications, COVID-19 vaccine dosage does not vary by patient weight
but by age on the day of vaccination.

People can get a COVID-19 vaccine and other vaccines, including �u vaccine, at the
same time.

•

•

•

•

•

•

•
•

•

Ƽ COVID-19 Vaccine ChatBot
Use SmartFind chat tool to �nd answers to common COVID-19 vaccination questions.

Get Started

Availability of Vaccines

COVID-19
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COVID-19 vaccines are widely accessible in the United States. Everyone ages 5 years and older should get a COVID-19
vaccination as soon as possible. COVID-19 vaccines are available for everyone at no cost, regardless of their immigration or
health insurance status.

Many doctors’ o�ces, retail pharmacies, hospitals, and clinics o�er COVID-19 vaccinations. Visit vaccines.gov to �nd locations
that are o�ering vaccines to everyone ages 5 years and older. Parents can check with their child’s healthcare provider, their
local pharmacy, and health department about whether they o�er COVID-19 vaccination. Learn more about how to �nd a
COVID-19 vaccine.

E�ectiveness

Studies show that COVID-19 vaccines are e�ective, especially at keeping adults and
children from getting seriously ill even if they do get COVID-19. Learn more about the
bene�ts of getting vaccinated.

COVID-19 vaccines teach our immune systems how to recognize and �ght the virus that
causes COVID-19. It typically takes 2 weeks after vaccination for the body to build
protection (immunity) against the virus that causes COVID-19.

People are considered fully vaccinated 2 weeks after their second dose of the P�zer-
BioNTech or Moderna COVID-19 vaccines, or 2 weeks after the single-dose Johnson &
Johnson’s Janssen COVID-19 vaccine. To receive the most protection, people should receive
all recommended doses of a COVID-19 vaccine. Learn more about who is recommended to get an additional primary dose or
a booster dose.

People can sometimes get COVID-19 after being fully vaccinated. However, this only happens in a small proportion of people,
even with the Delta variant. When these infections occur among vaccinated people, they tend to be mild.

Learn more about the e�ectiveness of COVID-19 vaccines.

COVID-19 vaccines are e�ective at protecting people from COVID-19 and help keep adults and children from getting
seriously sick. COVID-19 vaccines can reduce the risk of people spreading the virus that causes COVID-19. Getting
everyone ages 5 years and older vaccinated can help the entire family, including siblings who are not eligible for
vaccination and family members who may be at risk of getting very sick if they are infected.

Adults and children 5 years and older who are fully vaccinated can resume activities that they did before the pandemic.
Learn more about what people can do when they have been fully vaccinated.

Safety

COVID-19 vaccines are safe and e�ective. Millions of people in the United States have received COVID-19 vaccines. COVID-19
vaccines have undergone and continue to undergo the most intensive safety monitoring in U.S. history, which includes
studies about adolescents and children. This monitoring includes using both established and new safety monitoring systems

 to make sure that COVID-19 vaccines are safe.

Before recommending COVID-19 vaccination for children, scientists conducted clinical trials. The FDA gave the P�zer-
BioNTech COVID-19 vaccine emergency authorization to use in children ages 5 years through 15 years old and full approval to
use in people ages 16 years and older. Learn more about the process of developing, authorizing and approving COVID-19
vaccines.

COVID-19 vaccines are safe and e�ective. Vaccines cannot give you COVID-19. You may have side e�ects after vaccination.
These are normal and should go away within a few days.

Ď
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COVID-19 vaccines cannot give you COVID-19. There is no evidence that COVID-19 vaccines cause fertility problems. Read
more to bust myths and learn the facts about COVID-19 vaccines.

CDC has developed a tool, v-safe, to help monitor how people are feeling after getting COVID-19 vaccines. V-safe is a free,
easy-to-use, and con�dential smartphone-based tool that uses text messaging and web surveys to provide personalized
health check-ins after vaccination. Parents and caregivers can enroll themselves and their children ages 5 years and older in v-
safe and report how they are feeling after they have been vaccinated for COVID-19. Learn how the federal government is
using v-safe and other systems to monitor and ensure the safety of COVID-19 vaccines.

While COVID-19 vaccines were developed rapidly, all steps have been taken to ensure their safety and e�ectiveness.

You may have side e�ects after vaccination, but these are normal
After COVID-19 vaccination, adults and children may have some side e�ects.  These are normal signs that the body is building
protection. The side e�ects from COVID-19 vaccination, such as tiredness, headache, or chills, may a�ect your ability to do
daily activities, but they should go away within a few days. Some people have no side e�ects. Severe allergic reactions (like
anaphylaxis) and complications (like myocarditis and pericarditis) are rare. Learn more about what to expect after getting
vaccinated.

Population Immunity
Population immunity makes it hard for a disease to spread from person to person. It even protects those who cannot be
vaccinated, like newborns or people who are allergic to a vaccine. The percentage of people who need to have protection to
achieve population immunity varies by disease.

We are still learning how many people need to be vaccinated against COVID-19 before the population can be considered
protected.

As we know more, CDC will continue to update our recommendations for both vaccinated and unvaccinated people.

Vaccines and Variants
FDA-authorized COVID-19 vaccines help protect against COVID-19 and known variants.

These vaccines are e�ective at keeping adults and children 5 years and older from getting COVID-19, getting very sick,
and dying.

To maximize protection from the virus that causes COVID-19 and prevent possibly spreading it to others, you should
wear a mask indoors in public if you are in an area of substantial or high transmission even if you are fully vaccinated.

We don’t know how e�ective the vaccines will be against new variants that may arise.

•
•

•

•
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COVID-19 vaccine e!cacy and e"ectiveness—the elephant 
(not) in the room

Approximately 96 COVID-19 vaccines are at various 
stages of clinical development.1 At present, we have the 
interim results of four studies published in scientific 
journals (on the Pfizer–BioNTech BNT162b2 mRNA 
vaccine,2 the Moderna–US National Institutes of 
Health [NIH] mRNA-1273 vaccine,3 the AstraZeneca–
Oxford ChAdOx1 nCov-19 vaccine,4 and the Gamaleya 
GamCovidVac [Sputnik V] vaccine)5 and three studies 
through the US Food and Drug Administration 
(FDA) briefing documents (on the Pfizer–BioNTech,6 
Moderna–NIH,7 and Johnson & Johnson [J&J] Ad26.
COV2.S vaccines).8 Furthermore, excerpts of these results 
have been widely communicated and debated through 
press releases and media, sometimes in misleading 
ways.9 Although attention has focused on vaccine 
e!cacy and comparing the reduction of the number 
of symptomatic cases, fully understanding the e!cacy 
and e"ectiveness of vaccines is less straightforward 
than it might seem. Depending on how the e"ect size 
is expressed, a quite di"erent picture might emerge 
(figure; appendix).

Vaccine e!cacy is generally reported as a relative risk 
reduction (RRR). It uses the relative risk (RR)—ie, the 
ratio of attack rates with and without a vaccine—which 
is expressed as 1–RR. Ranking by reported e!cacy gives 
relative risk reductions of 95% for the Pfizer–BioNTech, 
94% for the Moderna–NIH, 91% for the Gamaleya, 
67% for the J&J, and 67% for the AstraZeneca–Oxford 
vaccines. However, RRR should be seen against the 
background risk of being infected and becoming ill 
with COVID-19, which varies between populations and 
over time. Although the RRR considers only participants 
who could benefit from the vaccine, the absolute risk 
reduction (ARR), which is the di"erence between attack 
rates with and without a vaccine, considers the whole 
population. ARRs tend to be ignored because they give 
a much less impressive e"ect size than RRRs: 1·3% for 
the AstraZeneca–Oxford, 1·2% for the Moderna–NIH, 
1·2% for the J&J, 0·93% for the Gamaleya, and 0·84% for 
the Pfizer–BioNTech vaccines.

ARR is also used to derive an estimate of vaccine 
e"ectiveness, which is the number needed to vaccinate 
(NNV) to prevent one more case of COVID-19 

as 1/ARR. NNVs bring a di"erent perspective: 
81 for the Moderna–NIH, 78 for the AstraZeneca–
Oxford, 108 for the Gamaleya, 84 for the J&J, and 
119 for the Pfizer–BioNTech vaccines. The explanation 
lies in the combination of vaccine e!cacy and di"erent 
background risks of COVID-19 across studies: 0·9% for 
the Pfizer–BioNTech, 1% for the Gamaleya, 1·4% for 
the Moderna–NIH, 1·8% for the J&J, and 1·9% for the 
AstraZeneca–Oxford vaccines.

ARR (and NNV) are sensitive to background risk—
the higher the risk, the higher the e"ectiveness—as 
exemplified by the analyses of the J&J’s vaccine on centrally 
confirmed cases compared with all cases:8 both the 
numerator and denominator change, RRR does not change 
(66–67%), but the one-third increase in attack rates in the 
unvaccinated group (from 1·8% to 2·4%) translates in a 
one-fourth decrease in NNV (from 84 to 64). See Online for appendix

Figure: RRR and NNV with 95% CI ranked by attack rate in the unvaccinated (placebo) group for five 
COVID-19 vaccines
The lower the NNV and the higher the RRR, the better the vaccine e!cacy. Details are in the appendix (p 3). 
RRR=relative risk reduction. NNV=numbers needed to vaccinate. NIH=US National Institutes of Health.
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There are many lessons to learn from the way studies 
are conducted and results are presented. With the use 
of only RRRs, and omitting ARRs, reporting bias is 
introduced, which a"ects the interpretation of vaccine 
e!cacy.10 When communicating about vaccine e!cacy, 
especially for public health decisions such as choosing 
the type of vaccines to purchase and deploy, having a 
full picture of what the data actually show is important, 
and ensuring comparisons are based on the combined 
evidence that puts vaccine trial results in context and not 
just looking at one summary measure, is also important. 
Such decisions should be properly informed by detailed 
understanding of study results, requiring access to full 
datasets and independent scrutiny and analyses.

Unfortunately, comparing vaccines on the basis of 
currently available trial (interim) data is made even more 
di!cult by disparate study protocols, including primary 
endpoints (such as what is considered a COVID-19 
case, and when is this assessed), types of placebo, study 
populations, background risks of COVID-19 during the 
study, duration of exposure, and di"erent definitions 
of populations for analyses both within and between 
studies, as well as definitions of endpoints and statistical 
methods for e!cacy. Importantly, we are left with the 
unanswered question as to whether a vaccine with a 
given e!cacy in the study population will have the same 
e!cacy in another population with di"erent levels of 
background risk of COVID-19. This is not a trivial question 
because transmission intensity varies between countries, 
a"ected by factors such as public health interventions 
and virus variants. The only reported indication of 
vaccine e"ectiveness is the Israeli mass vaccination 
campaign using the Pfizer–BioNTech product. Although 
the design and methodology are radically di"erent from 
the randomised trial,2 Dagan and colleagues11 report an 
RRR of 94%, which is essentially the same as the RRR of 
the phase 3 trial (95%) but with an ARR of 0·46%, which 
translates into an NNV of 217 (when the ARR was 0·84% 
and the NNV was 119 in the phase 3 trial). This means in 
a real-life setting, 1·8 times more subjects might need 
to be vaccinated to prevent one more case of COVID-19 
than predicted in the corresponding clinical trial.

Uncoordinated phase 3 trials do not satisfy public 
health requirements; platform trials designed to address 

public health relevant questions with a common 
protocol will allow decisions to be made, informed 
by common criteria and uniform assessment. These 
considerations on e!cacy and e"ectiveness are based 
on studies measuring prevention of mild to moderate 
COVID-19 infection; they were not designed to conclude 
on prevention of hospitalisation, severe disease, or 
death, or on prevention of infection and transmission 
potential. Assessing the suitability of vaccines must 
consider all indicators, and involve safety, deployability, 
availability, and costs.
We declare no competing interests.

Copyright © 2021 The Author(s). Published by Elsevier Ltd. This is an Open Access 
article under the CC BY-NC-ND 4.0 license. 
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# September 6, 2021 12:38 pm � Brendan Byrne

The national pandemic coordinator Salman Zarka said on Saturday that Israel should start preparing for
the eventual rollout of the 4th dose of the coronavirus vaccine, without specifying when this is likely to
happen.

On Saturday, Israel’s national coronavirus czar urged the country to begin planning for the eventual

administration of 4th dose of the coronavirus vaccine.

Professor Salman Zarka, who was appointed Israel’s Chief Covid-19 Of�cer in July, spoke to Israel’s Kan

public radio about the need for second booster shots, but did not propose a timetable for doing so.

“Given that that the virus is here and will continue to be here, we also need to prepare for a fourth

injection,” Salman Zarka told Kan public radio.

Zarka also stated that the next booster shot could be altered to better protect against new variants of
the SARS-CoV-2 virus, which causes COVID-19, such as the highly infectious Delta strain. “This is our

Image: Video Screenshot
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life from now on, in waves,” he said.

“It seems that if we learn the lessons from the fourth wave, we must consider the [possibility of
subsequent] waves with the new variants, such as the new one from South America,” he said previously,

reports Times of Israel.

“And thinking about this and the waning of the vaccines and the antibodies, it seems every few months
— it could be once a year or �ve or six months — we’ll need another shot.”

Zarka predicted that by late 2021 or early 2022, Israel will be administering vaccines that are

speci�cally designed to cope with variants.

Israel, the �rst country to offer a third dose, began its COVID booster campaign on August 1, extending

it to everyone over the age of 60. It then gradually reduced the eligibility age, �nally lowering it to

anyone aged 12 and up who received the second shot at least �ve months ago last week.

Over 2.5 million Israelis had received the third dose as of Friday.

The Health Ministry also announced last week that the “Green Pass” system — a document that allows

entry into certain gatherings and public places for those who have been vaccinated or recovered from

the coronavirus — will expire six months after the holder received their second or third dose, implying

that a fourth dose could be administered in six months.

The Health Ministry reported 11,269 new coronavirus infections the day before on Friday. The �gure for

Thursday was slightly lower than the daily record of 11,274 infections con�rmed on Wednesday.

Despite rising infection rates, serious cases have begun to decline since reaching a high of 753 on
Sunday, with the Health Ministry reporting that 654 people were in critical condition as of Friday

afternoon due to COVID-19 complications.

On Thursday, the positive test rate was 8.43 percent, the highest it has been during the current
morbidity wave. The death toll was 7,129.

Tags Vaccine  Virus
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Waning Immune Humoral Response to BNT���b� Covid-��
Vaccine over � Months

Despite high vaccine coverage and e�ectiveness, the incidence of symptomatic infection with severe acute
respiratory syndrome coronavirus � (SARS-CoV-�) has been increasing in Israel. Whether the increasing
incidence of infection is due to waning immunity a�er the receipt of two doses of the BNT���b� vaccine is
unclear.

Abstract
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We conducted a �-month longitudinal prospective study involving vaccinated health care workers who were
tested monthly for the presence of anti-spike IgG and neutralizing antibodies. Linear mixed models were
used to assess the dynamics of antibody levels and to determine predictors of antibody levels at � months.

The study included ���� participants, with ���� being included in the linear mixed-model analyses. The
level of IgG antibodies decreased at a consistent rate, whereas the neutralizing antibody level decreased
rapidly for the �rst � months with a relatively slow decrease therea�er. Although IgG antibody levels were
highly correlated with neutralizing antibody titers (Spearman’s rank correlation between �.�� and �.��), the
regression relationship between the IgG and neutralizing antibody levels depended on the time since
receipt of the second vaccine dose. Six months a�er receipt of the second dose, neutralizing antibody titers
were substantially lower among men than among women (ratio of means, �.��; ��% con�dence interval
[CI], �.�� to �.��), lower among persons �� years of age or older than among those �� to less than �� years
of age (ratio of means, �.��; ��% CI, �.�� to �.��), and lower among participants with immunosuppression
than among those without immunosuppression (ratio of means, �.��; ��% CI, �.�� to �.��).

Six months a�er receipt of the second dose of the BNT���b� vaccine, humoral response was substantially
decreased, especially among men, among persons �� years of age or older, and among persons with
immunosuppression.

Introduction

A � ��� ������� �� �������� ������� ������ ����� ����������� ��������
coronavirus � (SARS-CoV-�)  is expanding worldwide, data on the durability of protection are
limited. A randomized, controlled trial and real-world studies have shown vaccine e�cacy of ��

to ��% with the BNT���b� vaccine (P�zer–BioNTech) and vaccine e�ectiveness in preventing symptomatic
coronavirus disease ���� (Covid-��) � days or more a�er receipt of the second dose of vaccine.  Real-
world e�ectiveness and immunogenicity data describing the antibody kinetics over time a�er vaccination
are beginning to appear, but a complete picture of the duration of immunity is not yet available. We recently
reported that breakthrough infection in BNT���b�-vaccinated persons was correlated with neutralizing
antibody titers.  However, a threshold titer that can predict breakthrough infection has not been de�ned.

The BNT���b� vaccine elicits high IgG and neutralizing antibody responses � to �� days a�er receipt of the
second dose. Lower antibody levels have been shown to develop in older persons, men, and persons with an
immunosuppressed condition, which suggests that antibody titers in these populations may decrease
earlier than in other populations.  A decrease in anti-spike (S) antibody levels by a factor of two was
observed from the peak (at �� to �� days) to �� days a�er receipt of the second dose of the BNT���b�
vaccine among ��� vaccinated persons.  Here, we report the results of a large-scale, real-world, longitudinal
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study involving health care workers that was conducted to assess the kinetics of immune response among
persons with di�erent demographic characteristics and coexisting conditions throughout the �-month
period a�er receipt of the second dose of the BNT���b� vaccine.

Methods

We conducted this prospective longitudinal cohort study involving health care workers at Sheba Medical
Center, a large tertiary medical center in Israel that includes ���� beds and ��,��� health care workers,
including employees, students, volunteers, and retired personnel. The distribution of the health care
workers at Sheba Medical Center is as follows: ��% are physicians, ��% are nurses or nurse aids, ��% are
paramedical personnel, and ��% are administrative or logistic employees. The study protocol was approved
by the institutional review board at Sheba Medical Center.

All the participants were health care workers who had been invited to participate in the study and provide
peripheral-blood samples for serologic assays before receipt of the �rst vaccine dose and then monthly
(every �� days, within a window of ±�� days) for � months a�er receipt of the second vaccine dose. Written
informed consent was obtained from all study participants.

Eligibility criteria included an age of �� years or older, no SARS-CoV-� infection before receipt of the �rst
vaccine dose (determined on the basis of either a negative anti–SARS-CoV-� IgG test or the absence of a
positive polymerase-chain-reaction [PCR] assay result for SARS-CoV-�, with no history of suspected clinical
SARS-CoV-� infection), and at least one serologic assay result a�er receipt of the second dose of vaccine.
Data on PCR testing are provided in Supplementary Methods Section S� in the Supplementary Appendix,
available with the full text of this article at NEJM.org. The end of the study for any participant was de�ned as
��� days a�er receipt of the second vaccine dose, a positive SARS-CoV-� PCR or antinucleocapsid (anti-N)
antibody result, or loss to follow-up.

All the health care workers at Sheba Medical Center were required to report a daily health status on arrival at
the hospital. If any Covid-��–associated symptom or exposure to a SARS-CoV-�–infected person at work, at
home, or in the community was reported, a PCR test for SARS-CoV-� was required.  In addition, monthly
serologic follow-up was conducted during the study period. Participants with a substantial increase in IgG
antibody levels or neutralizing antibody titers (≥� times) between consecutive tests were tested for anti-N
antibody to rule out a Covid-�� breakthrough infection and, if positive, were withdrawn from the study.

Participants were noti�ed of their personal test results. Participants whose IgG and neutralizing antibody
titers decreased to below the test cuto� level tended not to return for follow-up visits. These and other
missing outcomes were accommodated through the linear mixed model that was used in the analysis
(described below).

�,��
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Antibodies were tested during the baseline period (de�ned as days � through �� a�er receipt of the second
vaccine dose) and every � weeks therea�er: during days �� through �� (period �), days �� through �� (period
�), days �� through �� (period �), days �� through ��� (period �), days ��� through ��� (period �), and days
��� through ��� (period �). Because we could not perform neutralizing antibody assays in all study
participants, we selected a subgroup that included higher proportions of persons with risk factors of
interest, such as an age of �� years or older and coexisting conditions. Criteria for the selection of
participants for the neutralizing antibody subgroup are listed in Supplementary Methods Section S�. The
peak period was de�ned as the interval of time with the highest titers a�er receipt of the second dose.

A correlation between neutralizing antibody titers and infectivity was recently reported  and suggested that
although the speci�c threshold titer that can predict breakthrough infection is still unde�ned, neutralizing
antibodies may be used as a correlate of protection. We therefore assessed the probability of having a titer
below the cuto� for diagnostic positivity on the neutralizing antibody test (i.e., ��), as well as four titrations
above it: ��, ��, ���, and ���. We assessed titers of IgG and neutralizing antibody at two primary time
points: the peak period (as de�ned above) and the end of study (at ��� days).

Data on age and sex were available for all study participants. A computer-based questionnaire about
demographic characteristics and coexisting conditions was sent electronically to all study participants. The
questionnaire and de�nitions of the study variables are provided in Tables S� and S�. Participants who did
not respond to the questionnaire were not included in the mixed-model analysis.

Samples from vaccinated participants were tested for antibodies against SARS-CoV-� receptor-binding
domain with the Access SARS-CoV-� IgG assay (Beckman Coulter).  Anti-N antibodies were tested with
the Platelia SARS-CoV-� Total Ab Assay (Bio-Rad) according to manufacturer instructions. The SARS-CoV-�
pseudovirus neutralization assay was performed as described previously  with the use of a green �uorescent
protein reporter–based pseudotyped virus with a vesicular stomatitis virus backbone coated with SARS-
CoV-� S protein. The lower level of diagnostic detection for IgG is �.��, and the lower level that is
considered neutralizing is ��. Additional information about antibody testing is provided in Supplementary
Methods Section S�.

We used linear mixed models to examine the IgG and neutralizing antibody kinetics over the �-month
period a�er receipt of the second vaccine dose and to associate these changes with the demographic
characteristics and coexisting conditions of the participants. The dependent variable was either the IgG or
neutralizing antibody level, which was log-transformed. Fixed-e�ect covariates included sex, age group (��
to �� years, �� to �� years, or ≥�� years), and age-by-sex interaction. Time was modeled as a constant up to
�� days a�er receipt of the second dose and as a linear trend therea�er. For neutralizing antibody levels, the
slope of the linear trend was allowed to change at day �� a�er receipt of the second dose. Interactions of the
initial time slope (from day �� onward) with age group and sex were also included. In addition to this basic

�

��,��

�
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model, body-mass index (BMI; the weight in kilograms divided by the square of the height in meters) and
coexisting conditions were added so that we could examine their relationships to antibody kinetics, and
interactions of time with each of these covariates were retained in the model only if they were signi�cant at
the �% level a�er Bonferroni adjustment for multiple comparisons. Individual participant level and time
trend were included as random e�ects. Missing data regarding IgG or neutralizing antibody levels were
accommodated within these models under the “missing at random” assumption. Participants with missing
values for the covariates were excluded from the analysis. Additional details regarding the mixed-models
analysis are provided in Supplementary Methods Sections S� and S�.

The estimated e�ects of covariates are presented as ratios of means with ��% con�dence intervals on the
original scale of the IgG and neutralizing antibodies. A two-sided P value of less than �.�� was considered
to indicate statistical signi�cance. On the basis of each �tted model, the estimated probability of having a
titer below the speci�ed di�erent neutralizing antibody titers at � months a�er receipt of the second dose
(with the ��% con�dence interval) was calculated for di�erent participant pro�les by means of computer
simulation.

Scatter plots of log-transformed IgG and neutralizing antibody levels and the distributions of log-
transformed IgG and neutralizing antibody levels according to time since the receipt of the second dose
were created with the use of GraphPad Prism so�ware, version �.� (GraphPad So�ware). Correlations
between IgG and neutralizing antibody levels for each period were assessed by Spearman’s rank correlation.
Statistical analysis was performed with the use of SAS so�ware, version �.� (SAS Institute), and the linear
mixed-models analyses were performed with the use of R so�ware, version �.�.� (R Foundation for
Statistical Computing).

Results
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The study was conducted from December ��, ����, to July �, ����. Of the ��,��� vaccinated health care
workers who were eligible for the study, ���� were recruited for study participation (Figure �). During the
study period, �� participants had a breakthrough SARS-CoV-� infection (de�ned as a positive PCR result for
SARS-CoV-�), and � had a positive anti-N result. A total of ��,��� IgG assays and ���� neutralizing antibody
assays were performed. The numbers of persons with repeated IgG tests and neutralizing antibody assays
are shown in Figure �. IgG levels were evaluated at least once for all study participants during the � months
of follow-up and at least twice for ���� participants (��.�%). The neutralizing antibody subgroup included
���� participants (��.�%) who underwent at least one neutralizing antibody test; ��� of these participants
(��.�%) were tested at least twice. Data on age and sex were available for all study participants. Overall,
���� participants (��.�%) responded to the computer-based questionnaire and were included in the mixed-
model analysis.

The demographic characteristics and data on coexisting conditions in the study participants are provided in
Table S�, in both the overall population and the neutralizing antibody subgroup. The mean (±SD) age of the
participants was ��.�±��.� years in the overall population and ��.�±��.� years in the neutralizing antibody
subgroup. The distributions of the demographic characteristics and coexisting conditions among the
participants according to study period and IgG and neutralizing antibody assays are provided in Tables S�
and S�.

Antibody response and kinetics were assessed for � months a�er receipt of the second vaccine dose (Figure
�A and �B and S� and Table S�). The highest titers a�er the receipt of the second vaccine dose (peak) were
observed during days � through ��, so this was de�ned as the peak period. The expected geometric mean
titer (GMT) for IgG for the peak period, expressed as a sample-to-cuto� ratio, was ��.� (��% con�dence
interval [CI], ��.� to ��.�). A substantial reduction in the IgG level each month, which culminated in a
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decrease by a factor of ��.� a�er � months, was observed. Neutralizing antibody titers also decreased
signi�cantly, with a decrease by a factor of �.� from the peak to the end of study period �, but the decrease
from the start of period � onward was much slower, with an overall decrease by a factor of �.� during
periods � through �. The GMT of neutralizing antibody, expressed as a ��% neutralization titer, was ���.�
(��% CI, ���.� to ���.�) in the peak period and decreased to ���.� (��% CI, ���.� to ���.�) in period �.

IgG and neutralizing antibody kinetics showed di�erences in immunogenicity according to age group and
sex (Figure �C through �F). The rate of IgG decay in all subgroups de�ned according to age and sex was
constant throughout the �-month period, whereas neutralization was substantially reduced up to period �,
followed by a slower decrease therea�er. Participants �� years of age or older had lower IgG and
neutralizing antibody levels than persons �� to less than �� years of age during the peak period and also had
a greater decrease, up to approximately � months (end of period �), in the neutralizing antibody titer
(Figure �C and �D, and see Supplementary Results Sections S� and S�).

In the peak and end-of-study periods, signi�cantly lower IgG titers were associated with older age, male sex,
the presence of two or more coexisting conditions (i.e., hypertension, diabetes, dyslipidemia, or heart,
lung, kidney, or liver disease), the presence of autoimmune disease, and the presence of
immunosuppression. Signi�cantly lower neutralizing antibody titers were associated with older age, male
sex, and the presence of immunosuppression in both periods, and signi�cantly higher neutralizing
antibody titers were associated with a BMI of �� or higher (obesity) as compared with a BMI of less than ��
in both study periods. Our results show that although the IgG and neutralizing antibody titers were
signi�cantly lower in participants with two or more speci�c coexisting conditions than in those with no
speci�c coexisting condition during the peak period, no signi�cant di�erences in neutralizing antibody
titers were observed at the end of study. In addition, participants with autoimmune disease had a
signi�cantly lower IgG titer but not neutralizing antibody titer during both the peak and end-of-study
periods than did those without autoimmune disease. An age-by-sex interaction was found; the di�erence by
which the titers in men �� years of age or older were lower than the titers in men younger than �� years of
age was larger than the di�erence between the corresponding female groups.
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At the end of study, the mixed-model analysis showed decreases in IgG and neutralizing antibody
concentrations of ��% and ��%, respectively, among persons �� years of age or older as compared with
participants �� to less than �� years of age and of ��% and ��%, respectively, among men �� years of age or
older as compared with women in the same age group (Table �). Participants with immunosuppression had
decreases in the IgG and neutralizing antibody concentrations of ��% and ��%, respectively, as compared
with participants without immunosuppression. Obese participants (those with a BMI of ≥��) had a ��%
increase in neutralizing antibody concentrations as compared with nonobese participants (Table �).

For IgG levels, the correlation between individual participants’ peak levels and their slopes of the decrease
was positive but weak (�.��; ��% CI, �.�� to �.��); the rates of decay were not strongly related to initial
levels. However, for neutralizing antibody, the correlation was strongly negative (−�.��; ��% CI, −�.�� to
−�.��). A�er adjustment for other factors, participants with a higher initial level tended to have a decrease
that was faster up to approximately �� days a�er receipt of the second dose. Beyond that time, rates of decay
were modest and did not vary much among participants.

We used the mixed model to predict the probability in di�erent subgroups of reaching a neutralizing
antibody titer lower than the test cuto� for diagnostic positivity (i.e., <��) by � months a�er receipt of the
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second dose. We also used the model to predict the probability of a decrease to below di�erent neutralizing
antibody titers (<��, <��, <���, or <���) (Table �). Among healthy women and men in the three age groups
(�� to <�� years, �� to <�� years, and ≥�� years of age), the probability of having a neutralizing antibody titer
of less than ��� at ��� days a�er receipt of the second dose were as follows: �.��, �.��, and �.��,
respectively, among women and �.��, �.��, and �.��, respectively, among men. The probability of having a
neutralizing antibody titer of less than �� in these three age groups (�� to <�� years, �� to <�� years, and ≥��
years of age) were as follows: �.��, �.��, and �.��, respectively, among women and �.��, �.��, and �.��,
respectively, among men. Overall (regardless of sex and age group), obese participants were at lower risk for
having lower neutralizing antibody titers than nonobese participants. Participants with
immunosuppression were more likely than healthy participants to have a below-average neutralizing
antibody titer (Table �).

We assessed the correlation between IgG and neutralizing antibody levels. Although a strong correlation
between IgG and neutralizing antibody titers was maintained throughout the � months a�er receipt of the
second dose of vaccine (Spearman’s rank correlation between �.�� and �.��) (Fig. S�), the regression
relationship between the IgG and neutralizing antibody levels depended on the time since the second dose
of vaccine, a �nding that was probably due to the di�erent kinetics between IgG and neutralizing antibody
levels (Figure �).

Discussion

In this prospective longitudinal study, we found a signi�cant waning of humoral responses within � months
a�er receipt of the second dose of BNT���b� vaccine in a large cohort of ���� participants. We observed a
continuous decrease in anti-S IgG titers at a relative stable rate within � months. The decrease in
neutralizing antibody titers was brisk initially, in the period of up to �� to �� days, but slowed therea�er.
Antibody titers were associated with age, sex, and coexisting conditions. Particularly vulnerable populations
with lower neutralizing titers were older men and participants with immunosuppression.

Published work about many vaccines, such as those against measles, mumps, and rubella, has shown a
small decrease each year of � to ��% in the neutralizing antibody levels.  We found that a signi�cant and
rapid decrease in humoral response to the BNT���b� vaccine was observed within months a�er
vaccination.

Neutralizing antibodies have been shown to correlate with protection.  Yet, neutralizing assays are
complex and time-consuming. Thus, the correlation between anti-S IgG and neutralizing antibody levels
reported here are useful. Although we found a consistently strong correlation, the regression relationship
between IgG and neutralizing antibody was dependent on time. Thus, relating IgG levels to neutralizing
ability depends on time since the second dose.

��,��

�,��
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Using a mixed model, we analyzed the association of age, sex, and coexisting conditions with
immunogenicity, both at the peak and at � months a�er receipt of the second dose. We found that antibody
levels in both periods were higher in women than in men and decreased with age, as has been previously
shown for the �rst month a�er receipt of the second dose.  Similar to the �ndings in other reports,  a
signi�cantly lower antibody response was found consistently through the observation period among
participants with immunosuppression, who had neutralizing antibody titers that were lower by a factor of �
than those among participants without immunosuppression.

Obese persons (BMI, ≥��) had a signi�cantly higher neutralizing antibody titer during long-term follow-up
than nonobese participants. Obesity is associated with severe Covid-��,  and disease severity is associated
with a higher Covid-�� humoral immune response. A recent study showed that SARS-CoV-� neutralizing
antibodies are positively associated with BMI.  Yet, it is still unclear whether vaccinated obese persons are
at higher or lower risk for breakthrough infection and whether the relatively high humoral response to the
vaccine is protective.

Several studies on the durability of humoral response in persons who have recovered from SARS-CoV-�
infection showed that both IgG and neutralizing antibody levels decrease only modestly at � to �� months
a�er the infection.  This striking di�erence in antibody kinetics between convalescent persons and
vaccinated persons may be the reason for the substantially lower incidence of breakthrough infection
among previously infected persons than among vaccinated persons.  Overall, the accumulating evidence
from our study and others  shows that long-term humoral response and vaccine e�ectiveness in
previously infected persons were superior to that in recipients of two doses of vaccine.

Our study was conducted in a cohort of health care workers, who were mostly healthy persons and therefore
may not represent the general population. To overcome this limitation, although IgG tests were performed
in the entire study population, neutralizing antibody tests were performed in a subgroup that included
higher proportions of older persons or of persons with coexisting conditions in order to better represent
the general population.

Our data provide important insights into the longitudinal dynamics of the immune response to BNT���b�
vaccination. As this pandemic continues to evolve, the importance of determining immune correlates of
protection a�er vaccination becomes clearer. Strategies to prolong host immunity need to be evaluated in
order to protect the population against SARS-CoV-� and its variants.

�,�� ��-��
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COVID-19 Treatments
Many potential drugs and treatments for use against COVID-19 are being
evaluated in Canada and around the world. Several different types of
treatments have been developed. You can search the complete list of
applications received for COVID-19-related drugs and vaccines to find out
their status.

On this page
About treatments for COVID-19
What authorization of a treatment means

About treatments for COVID-19
Several different types of treatments for COVID-19 have been developed.
Examples include drugs that reduce or stop the virus from multiplying in
human cells and drugs that treat the symptoms of COVID-19.

In Canada, Health Canada has approved the following treatments:

Remdesivir
Bamlanivimab
Casirivimab and imdevimab
Sotrovimab
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What authorization of a treatment means
Health Canada only authorizes treatments, including those for COVID-19,
following a thorough scientific review of the safety, efficacy and quality
data. A treatment must show evidence that it works well, is of high quality
and is safe. The available data must demonstrate that the treatment’s
benefits outweigh its risks.

The authorization may come with terms and conditions the sponsor needs
to meet. These terms and conditions ensure the continued quality, safety
and effectiveness of authorized products.

As a result, the manufacturer may need to submit more information such
as:

post-market safety monitoring reports, including serious adverse drug
reactions, and foreign regulatory actions related to the treatment’s
safety
any further data on the safety and efficacy of the treatment, including
final data from ongoing clinical trials
further quality data confirming that the manufacturing processes and
controls will consistently produce a product of suitable quality for the
intended use (or ‘products’)

Companies are also required to submit a risk management plan (RMP) to
Health Canada when applying for authorization.

RMPs include information on:

a treatment’s safety profile
how its risks will be prevented or minimized in patients
plans for studies and other activities to gain more knowledge about the
safety and effectiveness of the treatment
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monitoring and assessing the effectiveness of measures that minimize
risk

As for all treatments, Health Canada will continue to actively monitor and
review all relevant data to determine if changes to the authorization of
COVID-19 treatments in Canada are required. We will take prompt action
should any safety concerns arise.

Health Canada will provide updates on post-market activities for each
COVID-19 authorized treatment in their respective Post-Authorization
Activity Table (PAAT). This table is found in the COVID-19 vaccines and
treatments regulatory portal.

Related links
Vaccines and treatments for COVID-19
List of authorized clinical trials for drugs for COVID-19
Report a side effect
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Canada.ca  Coronavirus disease (COVID-19)  Vaccines for COVID-19> >

Reported side effects following COVID-
19 vaccination in Canada

We update this page every Friday at 12:00 PM Eastern Time. A summary
and background information are available.

This report was last updated on December 10, 2021 with data up
to and including December 3, 2021.

On this page
What you need to know
Safety signals
Other safety updates
Definitions
How to report an adverse event
Summary of adverse event following immunization reports
Adverse event following immunization reports by vaccine name
Adverse event following immunization reports by age and sex
Serious and non-serious adverse events reported
Adverse events of special interest
Detailed information on safety signals, other safety updates, and
deaths
Data notes

Summary Archived reportsWeekly report
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What you need to know up to and including December

3, 2021

No new safety
signals have

been identified
in Canada

(three continue to be

monitored)

61,495,494
Total doses

administered

28,825
Total adverse event

following immunization

reports

(0.047% of all doses

administered)

22,244
Total adverse event

following immunization

reports that were non-

serious

(0.036% of all doses

administered)

6,581
Total adverse event

following immunization

reports that were

serious

(0.011% of all doses

administered)

316
New adverse event

following

immunization reports

received and

processed between

November 26 to

December 3, 2021.

(239 new non-serious

and 77 new serious)

The benefits of vaccines authorized in Canada continue to outweigh the
risks.

M
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Health Canada, the Public Health Agency of Canada (PHAC), the
provinces and territories, and manufacturers continue to closely
monitor the safety of COVID-19 vaccines. We’ll respond to any safety
issues right away and will inform Canadians about any risks that arise
in Canada.
Of the 28,825 individual reports (0.047% of all doses administered),
6,581 were considered serious (0.011% of all doses administered).

Safety signals

No new safety signals have been identified this week.
PHAC and Health Canada are actively monitoring three ongoing safety
signals:

Reports of thrombosis with thrombocytopenia syndrome following
vaccination with AstraZeneca Vaxzevria/COVISHIELD COVID-19
vaccine. Health Canada has updated the AstraZeneca Vaxzevria
COVID-19 vaccine product monograph (PDF) and the COVISHIELD
COVID-19 vaccine product monograph (PDF) to include information
about these very rare events of blood clots associated with low
levels of platelets following immunization. For more information,
please refer to the AstraZeneca Vaxzevria/COVISHIELD COVID-19
vaccine public advisory.
Reports of Guillain-Barré Syndrome (GBS) in Canada following
AstraZeneca Vaxzevria/COVISHIELD COVID-19 vaccination. Data in
Canada indicate a higher number of cases than would normally be
expected in the general population. Health Canada has updated
the AstraZeneca Vaxzevria COVID-19 vaccine product monograph
(PDF) and the COVISHIELD COVID-19 vaccine product monograph
(PDF) to include information on GBS. For more information, pleaseStrongly agree Agree Disagree Strongly disagree I do not know
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refer to the AstraZeneca Vaxzevria/COVISHIELD COVID-19
vaccination product description
Reports of myocarditis (inflammation of the heart muscle) and
pericarditis (inflammation of the lining around the heart) following
vaccination with COVID-19 mRNA vaccines. Data in Canada now
indicate a higher number of cases in younger people (i.e. less than
40 years of age) than would normally be expected in this age
group in the general population. Health Canada updated the
Moderna Spikevax COVID-19 vaccine product monograph (PDF)
and the Pfizer-BioNTech Comirnaty COVID-19 vaccine product
monograph (PDF) to include information around these risks. For
more information, please refer to the Moderna Spikevax and
Pfizer-BioNTech Comirnaty COVID-19 vaccines public advisory.

Please refer to detailed information on safety signals, other safety
updates, and deaths.

Other safety updates

PHAC and Health Canada continue to closely monitor Canadian and
international reports including but not limited to:

Capillary leak syndrome following vaccination with the AstraZeneca
Vaxzevria/COVISHIELD COVID-19 vaccine. Health Canada has
updated the AstraZeneca Vaxzevria COVID-19 vaccine product
monograph (PDF) and the COVISHIELD COVID-19 vaccine product
monograph (PDF) to include information on capillary leak
syndrome, including a contraindication for patients who have
previously experienced this syndrome. For more information,
please refer to the AstraZeneca Vaxzevria/COVISHIELD COVID-19
vaccine public advisory.Strongly agree Agree Disagree Strongly disagree I do not know
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Facial paralysis/Bell's Palsy following COVID-19 vaccination. Health
Canada has updated the the Moderna Spikevax COVID-19 vaccine
product monograph (PDF) and the Pfizer-BioNTech Comirnaty
COVID-19 vaccine product monograph (PDF) to include information
on facial paralysis/Bell’s Palsy.
Immune thrombocytopenia (ITP) and venous thromboembolism
(VTE) following vaccination with the Janssen COVID-19 vaccine.
Health Canada has updated the Janssen vaccine product
monograph (PDF) to include information on ITP and VTE. For more
information, please refer to the Janssen and AstraZeneca Vaxzevria
COVID-19 vaccines public advisory.
Thrombocytopenia including ITP following vaccination with
AstraZeneca Vaxzevria COVID-19 vaccine. Health Canada has
updated the AstraZeneca Vaxzevria COVID-19 vaccine product
monograph (PDF) to include information on thrombocytopenia
including ITP. For more information, please refer to the
AstraZeneca Vaxzevria COVID-19 vaccine public advisory

Definitions

Adverse Event Following Immunization (adverse event)

Adverse event report

Serious adverse event

Medically important event

Adverse Events of Special Interest (AESI)

Safety signalStrongly agree Agree Disagree Strongly disagree I do not know
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How to report an adverse event
If you experience an adverse event following immunization with a COVID-19
vaccine in Canada, please contact your healthcare provider. Learn more
about reporting adverse events.

Summary of adverse event following
immunization reports
The information on this page reflects detailed case information data from
the Public Health Agency of Canada’s Canadian Adverse Events Following
Immunization Surveillance System (CAEFISS) and Health Canada’s Canada
Vigilance program. Doses administered used for reporting rate calculations
have been adjusted to account for the delay between vaccination and
reporting. The data on this page may undergo changes as more
information about cases becomes available.

There have been a total of 28,825 reports (48.0 reports per 100,000 doses
administered) up to and including December 3, 2021. Of the 28,825
reports, 6,581 were considered serious (11.0 reports per 100,000 doses
administered). Overall, the rate of serious reports has remained low. The
cumulative and weekly number of reports, as well as the weekly reporting
rate, are shown in Figure 1.

Figure 1.  of COVID-19 vaccine adverse
event reports and total doses administered per week up to and
including December 3, 2021 (n=28,825)

Weekly number
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processing reporting forms. There may also be delays in receiving data on doses administered.

Figure 1: Text Description

Adverse event following immunization
reports by vaccine name
Figure 2 shows the breakdown of reports by vaccine name. For doses
administered by vaccine type, please visit the Vaccination Coverage report.

Health Canada authorized booster doses of Pfizer-BioNTech Comirnaty on
November 9, 2021 and Moderna Spikevax on November 12, 2021. Booster
doses are administered intramuscularly to adults at least 6 months after
they complete their primary series.

On November 19, 2021, the authorization of Pfizer-BioNTech Comirnaty was
extended to children 5 to 11 years of age (10 mcg dose). Health Canada
authorized the AstraZeneca Vaxzevria COVID-19 vaccine on November 19,
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2021 and the Janssen COVID-19 vaccine on November 23, 2021 under the
Food and Drug Regulations. Get more information about the authorized
vaccines:

Pfizer-BioNTech Comirnaty COVID-19 vaccine
Information on Pfizer-BioNTech Comirnaty boosters
Information on the Pfizer-BioNTech Comirnaty vaccine for children
5 to 11 years of age

Moderna Spikevax COVID-19 vaccine
Information on Moderna Spikevax boosters

AstraZeneca Vaxzevria COVID-19 vaccine
Information on AstraZeneca Vaxzevria authorization

Janssen (Johnson & Johnson) COVID-19 vaccine
Information on Janssen authorization

Higher rates of non-serious adverse event reports are observed for each
vaccine, with serious report rates continuing to remain low. Currently, rates
of adverse event reports following the second dose are lower than after the
first dose. The data for second and third doses do not take into account
which vaccine an individual received for previous doses. Generally, non-
serious adverse event reports are consistent with information provided in
the vaccine product pages.

Note: 28 of the 28,825 COVID-19 adverse event reports (0.10%), involved
people who received an influenza vaccine and a COVID-19 vaccine on the
same day.

Figure 2.  of adverse event reports by vaccine name and
dose number up to and including December 3, 2021 (n=28,875)

Number
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Figure 2: Text Description

Adverse event following immunization
reports by age and sex

The rate of adverse event reports was highest among the 40 to 49 year
age group (60.8 reports per 100,000 doses administered), followed by
those in the 50 to 59 year age group (55.2 reports per 100,000 doses
administered).
The rate of adverse event reports was lowest in the 12 to 17 year age
group.
On November 19, 2021 the authorization of Pfizer-BioNTech Comirnaty
was extended to children 5 to 11 years of age. As of December 3, 2021,
there have been no adverse event reports following administration of
the pediatric dose submitted in Canada for children 5 to 11 years of
age.
Overall, the majority of adverse event reports were from females
(73.6%) and the reporting rate for females was 66.0 reports per
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100,000 doses administered, compared to 24.8 per 100,000 doses
administered for males. However, within the 12 to 17 year age group,
the proportion and reporting rate for males and females was similar.

It is unclear if this is due in part to health care seeking behaviour
(e.g. reporting adverse events) or biological differences between
females and males.

The higher proportion and rate of adverse event reports for females
has been observed in the United States, the United Kingdom, and other
countries.

Health Canada, the Public Health Agency of Canada, and provincial
and territorial public health authorities will continue to monitor but
have not identified this as a safety issue.

Figure 3.  of adverse event reports by
 up to and including December 3, 2021

(n=28,825)
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Figure 3: Text Description
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Serious and non-serious adverse events
reported

All reports of adverse events following immunization received by
Health Canada and PHAC are included in this report, regardless of
whether they have been linked to the vaccines. This is because we need
to look at all the data available to us so we can detect any early signals
of an issue.
Health Canada, PHAC, the provinces and territories, and manufacturers
continue to closely monitor the safety of COVID-19 vaccines. Serious
events will be reviewed to determine if there is a new safety signal.
If a new safety issue is found to be related to immunization, Health
Canada will take appropriate action. This could include updating the
product information, communicating new risks to Canadians and
healthcare providers or changing the recommended use of the
product.
The 28,825 individual reports represent 28,825 people who reported
one or more adverse events. Among the 28,825 reports, the most
frequently reported adverse events are presented in Figure 4.
The majority of these adverse events are non-serious.

Figure 4.  of the most frequently reported adverse
events by vaccine type ( ) up to and including
December 3, 2021 (n=75,133)

Show more adverse events

Number
Total
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Please note that one report represents one person and may contain information on more than one adverse
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Figure 4: Text Description

Adverse events of special interest
Adverse events of special interest (AESI) are pre-specified medically
significant events that have the potential to be causally associated with a
vaccine product. They must be carefully monitored and confirmed by
further special studies. AESI (Adverse events of special interest) can be
serious or non-serious and can include:

Events of interest due to their association with COVID-19 infection.
Events of interest for vaccines in general (e.g. to the specific vaccine
type or adjuvants).
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The list of AESI (Adverse events of special interest)s below takes into
consideration the lists of AESI (Adverse events of special interest)s from
these expert groups, manufacturers and regulatory authorities:

Brighton Collaboration
Vaccine COVID-19 Monitoring Readiness protocol

The AESI (Adverse events of special interest) list changes based on the
evolving safety profile of vaccines. It is important to recall that although
these adverse events may occur after being immunized with a COVID-19
vaccine in Canada, they are rare and may not necessarily be related to the
vaccine. Health Canada and PHAC review the reports to determine whether
the vaccine may have played a role in the occurrence of these events.

Up to and including December 3, 2021, the most commonly reported AESI
(Adverse events of special interest)s were myocarditis/pericarditis and
anaphylaxis (Table 1).

Table 1.  of reported adverse events of special interest
by vaccine type ( ) up to and including
December 3, 2021 (n=4,779).

AESI (Adverse events
of special interest)
Category

AESI (Adverse events of special
interest)

Total
number
of events

Auto-immune
diseases

Guillain-Barré Syndrome 106

Thrombocytopenia* (low blood
platelets)

70

Subtotal 176

Cardiovascular
system

Cardiac arrest 39

Count
Total

1
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AESI (Adverse events
of special interest)
Category

AESI (Adverse events of special
interest)

Total
number
of events

Cardiac failure 38

Myocardial infarction (heart attack) 93

Myocarditis /Pericarditis
(inflammation of the heart muscle
and lining around the heart)

1,428

Subtotal 1,598

Circulatory system Cerebral venous (sinus) thrombosis 16

Cerebral thrombosis 11

Cutaneous vasculitis 30

Deep vein thrombosis 241

Embolism 13

Haemorrhage (bleeding) 52

Pulmonary embolism 364

Thrombosis (blood clot) 252

Thrombosis with thrombocytopenia
syndrome  (blood clot with low
platelets)

89

Subtotal 1,068

Hepato-
gastrointestinal and
renal system

Acute kidney injury 44

1

1
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AESI (Adverse events
of special interest)
Category

AESI (Adverse events of special
interest)

Total
number
of events

Glomerulonephritis (kidney
inflammation) and nephrotic
syndrome (kidney disorder)

10

Liver injury 28

Subtotal 82

Nerves and central
nervous system

Bell's Palsy /facial paralysis 679

Cerebrovascular accident (stroke) 171

Transverse myelitis (inflammation of
spinal cord)

38

Subtotal 888

Other system Anaphylaxis 683

COVID-19 163

Multisystem inflammatory syndrome 6

Subtotal 852

Pregnancy outcomes Fetal growth restriction 5

Spontaneous abortion 57

Subtotal 62

Respiratory system Acute respiratory distress syndrome 4

Subtotal 4

Skin and mucous Chilblains 16

1

2

3

2
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AESI (Adverse events
of special interest)
Category

AESI (Adverse events of special
interest)

Total
number
of events

membrane, bone and
joints system

Erythema multiforme (immune skin
reaction)

33

Subtotal 49

All AESI categories Total 4,779

 Includes adverse events meeting levels 1-4 of the Brighton Collaboration
level of diagnostic certainty.

 Includes adverse events meeting levels 1-3 of the Brighton Collaboration
level of diagnostic certainty.

 COVID-19 vaccines that are currently authorized in Canada cannot cause
an infection because they do not contain the live virus. While they are all
highly effective at preventing severe COVID-19 illness and death, no vaccine
is 100% effective, and some COVID-19 cases will still occur. For vaccines that
have a two-dose regimen, protection begins 14 days after the first dose,
and 7 to 14 days after the second dose.

 Please note, numbers may be adjusted following medical case review.

Please note that one report represents one person and may contain
information on more than one adverse event of special interest.

Detailed information on safety signals, other
safety updates and deaths

1

2

3

*
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These reports do not imply a causal relationship between the vaccine and
the adverse event. Some unrelated medical events do occur by chance after
immunization, especially when millions of people are being vaccinated.

Thrombosis with thrombocytopenia syndrome

Guillain-Barré Syndrome

Myocarditis/pericarditis

Capillary leak syndrome

Deaths

Data notes
The data presented in this report are estimates and may not accurately
represent national COVID-19 vaccine adverse events for the following
reasons:

1. There may be delays in receiving reporting forms and processing
reporting forms which may contribute to variations in the amount of
reports presented weekly. These delays may be due to jurisdictions
investigating and reviewing each adverse event prior to submitting the
information to PHAC. There are also limitations to reporting practices
such as underreporting, missing information, and differing adverse
event reporting practices across jurisdictions in Canada.

2. Each week, we update the historical data (weekly and cumulative
number of reports) to include any delayed reporting forms from earlier
weeks.

3. Information is collected on individuals for whom an report was
submitted, not on the total number of individuals who experience an
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adverse event as not every adverse event is reported.
4. New information contained in this report may not be comprehensive

but rather represents preliminary results of data received on a weekly
basis.

5. Reporting jurisdictions may refer to gender as opposed to sex.
6. Information on COVID-19 vaccine doses administered are obtained

from provincial and territorial partners or their websites. More details
on the number of COVID-19 vaccine doses administered are available.

7. The data presented in this report represent combined numbers from
both CAEFISS and the Canada Vigilance program. Canada Vigilance
receives reports directly from vaccine manufacturers, healthcare
professionals and consumers. CAEFISS receives reports from regional
public health authorities. Although data from these two surveillance
systems are carefully merged together, the individual programs are
subject to different reporting requirements and definitions. It is also
possible that the weekly report contains duplicate reports.

8. Currently, only COVID-19 mRNA vaccines are approved for Canadians
12 years of age and older. Only Pfizer-BioNTech Comirnaty is approved
for Canadians 5 to 11 years of age.

9. Adverse events of special interest are assessed according to the
Brighton Collaboration level of diagnostic certainty (if available).
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