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Librarian Notes & Comments
Hello,
We came across very limited findings to do with adverse reaction to mRNA beyond 1 or 2 doses.
We did find a fair amount of literature on potential harms, side effects, and adverse reactions of mRNA
vaccines, ranging from single doses to a third boosters. I did my best to limit to cases with “multiple”
dosings, but ultimate was left with a list of 113 references to journal articles/preprints.
We have included various government/regulatory sources (e.g. Health Canada, CDC) who are
monitoring/tracking adverse reactions.
No official safety alerts or recalls have been issued with regard to mRNA vaccines to our knowledge to
date.
Please let us know if there are any questions or concerns,
Lukas & Mark

Disclaimer
This information is provided as a service by the Saskatchewan Health Authority and University of Saskatchewan Libraries.
Professional librarians conduct searches of the literature. Results are subject to the limitations of the databases and the
specificity, broadness and appropriateness of the search parameters presented by the requester. The Libraries do not represent
in any matter that retrieved citations are complete, accurate or otherwise to be relied upon. The search results are only valid as
of the date and time at which the search is conducted. The Libraries do not accept responsibility for any loss or damage aris ing
from the use of, or reliance on, search results.

Search Results: Guidelines, Summaries & Other Grey Literature
Australian Government – Department of Health – Therapeutic Goods Administration
 COVID-19 vaccine weekly safety report - 20-01-2022. 20 January 22.
https://www.tga.gov.au/periodic/covid-19-vaccine-weekly-safety-report-20-01-2022
o LIBRARIAN’S NOTE: “Myocarditis is a known but very rare side effect of Comirnaty
(Pfizer) and Spikevax (Moderna). It is usually temporary, with most people getting better
within a few days. Myocarditis is reported in 1–2 in every 100,000 people who receive
Comirnaty (Pfizer) and Spikevax (Moderna). However, it is more common after the
second dose in teenage boys (11 cases per 100,000 Comirnaty doses and 16 cases per
100,000 Spikevax doses) and men under 30 (6 cases per 100,000 Comirnaty doses and
11 cases per 100,000 Spikevax doses)”. [Approx. 3 screens down]
BC Centre for Disease Control
 COVID-19 mRNA Vaccine SPIKEVAX. 21 January, 2021. http://www.bccdc.ca/resourcegallery/Documents/Guidelines%20and%20Forms/Guidelines%20and%20Manuals/Epid/CD%20
Manual/Chapter%202%20-%20Imms/Part4/COVID-19_mRNA_Vaccine_mRNA1273_Moderna.pdf
o LIBRARIAN’S NOTE: Refer to pg. 4 for Adverse Reactions following first and subsequent
doses.
 British Columbia Report Adverse Events Following Immunization with COVID-19 Vaccines
December 13, 2020 to January 8, 2022. 13 January, 2022. http://www.bccdc.ca/Health-InfoSite/Documents/COVID19_vaccine/AEFI_reports/COVID19_AEFI_Fortnightly_Report_01132022.pdf
 British Columbia Report Adverse Events Following Immunization with COVID-19 Vaccines
December 13, 2020 to December 11, 2021. 16 December, 2021. http://www.bccdc.ca/HealthInfo-Site/Documents/COVID19_vaccine/AEFI_reports/COVID19_AEFI_Fortnightly_Report_12162021.pdf
 British Columbia Report Adverse Events Following Immunization with COVID-19 Vaccines
December 13, 2020 to August 28, 2021. 2 September, 2021. http://www.bccdc.ca/Health-InfoSite/Documents/COVID-19_vaccine/AEFI_reports/COVID19_AEFI_Weekly_Report_2021-0902.pdf
 Adverse Events Following Immunization with COVID-19 Vaccines December 13, 2020 to June 19,
2021. 24 June, 2021. http://www.bccdc.ca/Health-Info-Site/Documents/COVID19_vaccine/AEFI_reports/COVID19_AEFI_Weekly_Report_2021-06-24.pdf
Canadian Pediatric Society
 Clinical guidance for youth with myocarditis and pericarditis following mRNA COVID-19
Vaccination. 1 September 2021. https://cps.ca/en/documents/position/clinical-guidance-foryouth-with-myocarditis-and-pericarditis
o LIBRARIAN’S NOTE: “A small increased risk of myocarditis and pericarditis (< 1 case per
10,000) has been reported following vaccination with COVID-19 mRNA vaccines in
Canada and internationally, most often among adolescents and young adults < 30 years
of age, males, and after the second dose. Although this safety signal is occurring at
higher-than-expected background rates, most cases are mild.” [Approx. 1 screen down].
Centers of Disease Control and Prevention (US)
 Considerations for mRNA COVID-19 vaccines: Pfizer-BioNTech and Moderna. 6 January 2022.
https://www.cdc.gov/vaccines/covid-19/clinical-considerations/covid-19-vaccinesus.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fvaccines%2Fcovid-19%2Finfo-byproduct%2Fclinical-considerations.html#considerations-pfizer-biontech-moderna
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COVID-19 Vaccines That Require 2 Shots. 17 December 2021.
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/second-shot.html
o LIBRARIAN’S NOTE: “Cases of myocarditis and pericarditis in adolescents and young
adults have been reported more often after getting the second dose than after the first
dose of one of the two mRNA COVID-19 vaccines, Pfizer-BioNTech or Moderna. These
reports are rare and the known and potential benefits of COVID-19 vaccination
outweigh the known and potential risks, including the possible risk of myocarditis or
pericarditis.” [Approx. 5 screens down].
TABLE 2. Individual-level estimated number of COVID-19 cases and COVID-19–associated
hospitalizations, intensive care unit admissions, and deaths prevented after use of 2-dose mRNA
COVID-19 vaccine for 120 days and number of myocarditis cases expected per million second
mRNA vaccine doses administered, by sex and age group* — United States, 2021. 9 July 2021.
https://www.cdc.gov/mmwr/volumes/70/wr/mm7027e2.htm#T2_down

CPS


Comirnaty - COVID-19 mRNA Vaccine - Adverse Reactions. 19 November, 2021.
o LIBRARIAN’S NOTE: Refer to attachment: CPS - Comirnaty - Adverse Reactions.pdf
 Spikevax - Elasomeran mRNA Vaccine. 23 December, 2021.
o LIBRARIAN’S NOTE: Refer to attachment: CPS - Spikevax - Adverse Reactions.pdf
Food and Drug Administration (US)
 Fact Sheet for Healthcare Providers Administering Vaccine (Vaccination Providers) Emergency
Use Authorization (EUA) of the Moderna Covid-19 Vaccine to Prevent Coronavirus Disease 2019
(Covid-19). 7 January, 2022. https://www.fda.gov/media/144637/download
o LIBRARIAN’S NOTE: Refer to pg. 5-6 for warnings and adverse reactions.
Government of Canada: COVID-19 Vaccines and Treatments Portal
 Product Monograph Including Patient Medication Information: Spikevax. 23 December, 2021.
https://covid-vaccine.canada.ca/info/pdf/covid-19-vaccine-moderna-pm-en.pdf
o LIBRARIAN’S NOTE: Refer to pg. 8-18 for a summary of adverse reactions after first,
second doses and booster shots
 Product Monograph Including Patient Medication Information: Comirnaty COVID Vaccine mRNA.
19 November, 2021. https://covid-vaccine.canada.ca/info/pdf/pfizer-biontech-covid-19-vaccinepm1-en.pdf
o LIBRARIAN’S NOTE: Refer to pg. 19-33 for a summary of adverse reactions after first,
second doses and booster shots
Health Canada
 Reported side effects following COVID-19 vaccination in Canada. 21 January, 2022.
https://health-infobase.canada.ca/covid-19/vaccine-safety/#a3
o LIBRARIAN’S NOTE: Refer to section: “Figure 2. Number of adverse event reports for all
people by vaccine name and dose number up to and including January 14, 2022
(n=34,483)”
IBM Micromedex
 Micromedex - SARS-COV-2 (COVID-19) Vaccine, mRNA (Pfizer) - Adverse Reactions. 21 January,
2022.
o LIBRARIAN’S NOTE: Refer to attachment: Micromedex - SARS-COV-2 (COVID-19)
Vaccine, mRNA (Pfizer) - Adverse Reactions.pdf
 SARS-COV-2 (COVID-19) Vaccine, mRNA (Moderna) – Adverse Reactions. 14 January, 2022
o LIBRARIAN’S NOTE: Refer to attachment: Micromedex - SARS-COV-2 (COVID-19) Vaccine
mRNA (Moderna) Adverse Reactions.pdf
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Lexicomp
 COVID-19 Vaccine (mRNA) – Adverse Reactions. 20 January, 2022
o LIBRARIAN’S NOTE: Refer to attachment: Lexicomp – COVID 19 Vaccine (mRNA) –
Adverse Reactions
o LIBRARIAN’S NOTE: Lists reactions for first and second dose as well as boosters
Medscape
 COVID-19 vaccine, mRNA-Moderna (Investigational) – Adverse Effects. [n.d.].
https://reference.medscape.com/drug/mrna-1273-moderna-covid-19-vaccine-mRNA-moderna4000149#4
o LIBRARIAN’S NOTE: Lists the adverse effects for both first and second doses
Patients Experience Evidence Research
 CO-Kid: COVID Vaccine for Kids. 24 November, 2021. https://gomainpro.ca/wpcontent/uploads/tools-for-practice/1637771539_tfp303_covidkidsvaxfv.pdf
o LIBRARIAN’S NOTE: “Clinical Question: What are the benefits and harms of the available
COVID-19 vaccines for children and adolescents?.... Study participants mostly Caucasian
and healthy, 2 doses given 21-28 days apart. Median follow-up ~2 months. Cases were
symptomatic, laboratory confirmed COVID-19. Severe COVID-19 is defined as cardiac,
respiratory, other end organ failure, or ICU admission.” (pg. 1)
Pfizer: Vaccines and Related Biological Products Advisory Committee Meeting
 BNT162b2: VRBPAC Briefing Document - Evaluation of a Booster Dose (Third Dose). 17
September 2021. https://www.fda.gov/media/152161/download
o LIBRARIAN’S NOTE: Refer to pg. 40 for adverse events
Pharmacist’s Letter of Canada
 COVID-19 Vaccines. 13 January, 2022. https://ca-pharmacist-therapeuticresearchcom.shal.idm.oclc.org/en/Content/Segments/PRL/2021/Jan/COVID-19-Vaccines-S2101001
o LIBRARIAN’S NOTE: Table lists adverse reactions to first, second and third doses
Public Health Agency of Canada
 An Advisory Committee Statement (ACS) National Advisory Committee on Immunization (NACI)
Interim guidance on booster COVID-19 vaccine doses in Canada. 29 October 2021
https://www.canada.ca/content/dam/phac-aspc/documents/services/immunization/nationaladvisory-committee-on-immunization-naci/recommendations-use-covid-19vaccines/statement-guidance-booster-doses/statement-guidance-booster-doses.pdf
o LIBRARIAN’S NOTE: “The safety and effectiveness of a third dose in persons who had a
previous SARS-CoV-2 infection is currently unknown. Rare cases of myocarditis and
pericarditis following vaccination with COVID-19 mRNA vaccines have been reported,
more frequently after the second dose compared to the first dose, and more commonly
in younger males and adolescents. Canadian data also suggest that
myocarditis/pericarditis occur more frequently after Moderna Spikevax compared to
Pfizer Comirnaty COVID-19 vaccines. The rate of myocarditis and pericarditis following a
booster dose of a COVID-19 mRNA vaccine is currently unknown. Initial surveillance data
from Israel up to October 10, 2021 has reported 17 cases of myocarditis or perimyocarditis out of approximately 3.7 million booster doses of Pfizer-BioNTech
Comirnaty administered (51). In Israel, this rate is lower than observed after the second
dose, but higher than observed after the first dose. Data collection is ongoing. NACI will
continue to monitor the evidence and update recommendations as needed.” (pg. 11)
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Public Health Ontario
 Focus On: Myocarditis and Pericarditis after COVID-19 mRNA Vaccines. November 2021.
https://www.publichealthontario.ca/-/media/documents/ncov/vaccines/2021/11/myocarditispericarditis-mrna-vaccines.pdf?sc_lang=en
o LIBRARIAN’S NOTE: “A number of cases of myocarditis/pericarditis following
immunization with mRNA COVID-19 vaccines have been reported in Ontario, Canada,
and internationally. Reported cases have occurred more frequently in males under the
age of 30 years, commonly following their second dose, usually within one week of
vaccination, and have been mild with a quick recovery.” (pg. 1)
SPOR Evidence Alliance
 Rapid Review of Incidence, Associated Risk Factors, and Clinical Course of Myocarditis and
Pericarditis Following COVID-19 Vaccination. 13 November 2021.
https://sporevidencealliance.ca/wp-content/uploads/2021/11/SPOREA-COVIDEND_Myo-andPericarditis-after-Covid-19-Vaccines-Final-11132021.pdf
o LIBRARIAN’S NOTE: From Key Messages: “The majority of myocarditis cases involved
males (often >90%) in their 20s, with a short symptom onset of 2 to 4 days after a
second dose (71-100%).” (pg. 3)
WHO Global Advisory Committee on Vaccine Safety
 COVID-19 Subcommittee of the WHO Global Advisory Committee on Vaccine Safety (GACVS):
Updated Statement Regarding Myocarditis and Pericarditis Reported with COVID-19 MRNA
Vaccines. 27 October 2021. https://www.who.int/news/item/27-10-2021-gacvs-statementmyocarditis-pericarditis-covid-19-mrna-vaccines-updated
 COVID-19 Subcommittee of the WHO Global Advisory Committee on Vaccine Safety (GACVS):
Updated Guidance Regarding Myocarditis and Pericarditis Reported with COVID-19 MRNA
Vaccines. 9 July 2021. https://www.who.int/news/item/09-07-2021-gacvs-guidancemyocarditis-pericarditis-covid-19-mrna-vaccines
 COVID-19 Subcommittee of the WHO Global Advisory Committee on Vaccine Safety (GACVS)
Reviews Cases of Mild Myocarditis Reported with COVID-19 MRNA Vaccines. 26 May 2021.
https://www.who.int/news/item/26-05-2021-gacvs-myocarditis-reported-with-covid-19-mrnavaccines

Search Results: News, Blogs, & Social Media
Bloomberg
 Frequent Boosters Spur Warning on Immune Response. 11 January, 2022.
https://www.bloomberg.com/news/articles/2022-01-11/repeat-booster-shots-risk-overloadingimmune-system-ema-says
Reuters
 EU drug regulator expresses doubt on need for fourth booster dose. 11 January, 2022.
https://www.reuters.com/business/healthcare-pharmaceuticals/eu-drug-regulator-says-moredata-needed-impact-omicron-vaccines-2022-01-11/
 Fact Check- Danish study did not conclude that COVID-19 vaccines adversely impact immune
systems or that COVID-19 vaccines are completely ineffective against the Omicron variant. 29
December 2021. https://www.reuters.com/article/factcheck-immunesystem-covid19-vaccinesidUSL1N2TE17B
o The study cited in this article is here:
https://www.medrxiv.org/content/10.1101/2021.12.20.21267966v3
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EU Drug Regulator Warns Against Overuse of COVID Booster Shots. 13 January, 2022.
https://www.voanews.com/a/eu-drug-regulator-warns-against-overuse-of-covid-boostershots/6395174.html

Search Results: Journal Articles (includes preprints)
Sorted by newest-oldest.
1. Al-Ahmad M, Al Rasheed M, Altourah L, et al. Isolated thrombosis after COVID-19 vaccination: case
series. Int J Hematol. 2022. DOI: 10.1007/s12185-021-03285-6
ABSTRACT: BACKGROUND: Data regarding thrombosis after COVID-19 vaccination are scarce.
METHODS: Clinical and laboratory data were collected from all patients who developed thrombosis
within 4 weeks of receiving the Pfizer or Oxford/AstraZeneca vaccine. None had a COVID-19-positive
swab. RESULTS: Seventeen patients were included, with average age of 48.8 years and equal proportion
of females to males. Our data suggest that thrombosis occurred in 1 in 163,000 of all individuals who
had received any dose of any type of COVID-19 vaccine: six (1 in 123,000) patients after the first dose of
Oxford/AstraZeneca, none after the second dose of Oxford/AstraZeneca, four (1 in 257,000) patients
after the first dose of the Pfizer vaccine, and seven (1 in 102,000) patients after the second dose of
Pfizer vaccine. Three of 17 patients with thrombosis (17.6%) died. CONCLUSIONS: We believe this report
to be one of the earliest in the literature to address the question of whether isolated thrombosis is a
possible complication of COVID-19 vaccination.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34993889
DOI: 10.1007/s12185-021-03285-6
2. Baos E, Delgado-Iribarren A, S OC, et al. Negative effect of the second dose of the BNT162b2 vaccine
in a significant percentage of individuals with previous COVID infection. Int J Infect Dis. 2022;114:85-7.
DOI: 10.1016/j.ijid.2021.11.002
10.1016/j.ijid.2021.11.002. Epub 2021 Nov 5.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34749010
DOI: 10.1016/j.ijid.2021.11.002
10.1016/j.ijid.2021.11.002. Epub 2021 Nov 5.
3. Bensouna I, Caudwell V, Kubab S, et al. SARS-CoV-2 Antibody Response After a Third Dose of the
BNT162b2 Vaccine in Patients Receiving Maintenance Hemodialysis or Peritoneal Dialysis. Am J
Kidney Dis. 2022;79(2):185-92 e1. DOI: 10.1053/j.ajkd.2021.08.005
ABSTRACT: RATIONALE & OBJECTIVE: Recent studies showed that antibody titers after vaccination
against severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in the dialysis population are
diminished as compared with the general population, suggesting the possible value of a third booster
dose. We characterized the humoral response after 3 doses of the BNT162b2 vaccine in patients treated
with either maintenance hemodialysis (HD) or peritoneal dialysis (PD). STUDY DESIGN: Case series.
SETTING & PARTICIPANTS: 69 French patients (38 HD and 31 PD) treated at a single center who received
3 doses of the BNT162b2 vaccine. FINDINGS: Humoral response was evaluated using plasma levels of
anti-SARS-CoV-2 spike protein S1 immunoglobulin measured after the second dose and at least 3 weeks
after the third dose of the BNT162b2 vaccine. Patients (median age 68 years [interquartile range (IQR),
53-76 years], 65% men) had a median anti-S1 antibody level of 284 [IQR, 83-1190] AU/mL after the
second dose, and 7,554 [IQR, 2,268-11,736] AU/mL after the third dose. Three patients were
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nonresponders (anti-S1 antibody level < 0.8 AU/mL), and 12 were weak responders (anti-S1 antibody
level 0.8-50 AU/mL) after the second vaccine dose. After the third dose, 1 of the 3 initial nonresponders
produced anti-spike antibody, and all the 12 initial weak responders increased their antibody levels.
Patients with a greater increase in anti-S1 antibody levels after a third dose had lower antibody levels
after the second dose, and a longer time interval between the second and the third dose. Adverse
events did not seem to be more common or severe after a third vaccine dose. LIMITATIONS:
Observational study, small sample size. Relationship between antibody levels and clinical outcomes is
not well understood. CONCLUSIONS: A third dose of the BNT162b2 vaccine substantially increased
antibody levels in patients receiving maintenance dialysis and appeared to be as well tolerated as a
second dose.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34508833
DOI: 10.1053/j.ajkd.2021.08.005
4. Coggins SA, Laing ED, Olsen CH, et al. Adverse Effects and Antibody Titers in Response to the
BNT162b2 mRNA COVID-19 Vaccine in a Prospective Study of Healthcare Workers. Open Forum Infect
Dis. 2022;9(1):ofab575. DOI: 10.1093/ofid/ofab575
ABSTRACT: Background: The relationship between postvaccination symptoms and strength of antibody
responses is unclear. The goal of this study was to determine whether adverse effects caused by
vaccination with the Pfizer/BioNTech BNT162b2 vaccine are associated with the magnitude of vaccineinduced antibody levels. Methods: We conducted a single-center, observational cohort study consisting
of generally healthy adult participants that were not severely immunocompromised, had no history of
coronavirus disease 2019, and were seronegative for severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) spike protein before vaccination. Severity of vaccine-associated symptoms was obtained
through participant-completed questionnaires. Testing for immunoglobulin G antibodies against SARSCoV-2 spike protein and receptor-binding domain was conducted using microsphere-based multiplex
immunoassays performed on serum samples collected at monthly visits. Neutralizing antibody titers
were determined by microneutralization assays. Results: Two hundred six participants were evaluated
(69.4% female, median age 41.5 years old). We found no correlation between vaccine-associated
symptom severity scores and vaccine-induced antibody titers 1 month after vaccination. We also
observed that (1) postvaccination symptoms were inversely correlated with age and weight and more
common in women, (2) systemic symptoms were more frequent after the second vaccination, (3) high
symptom scores after first vaccination were predictive of high symptom scores after second vaccination,
and (4) older age was associated with lower titers. Conclusions: Lack of postvaccination symptoms after
receipt of the BNT162b2 vaccine does not equate to lack of vaccine-induced antibodies 1 month after
vaccination.
URL: https://www.ncbi.nlm.nih.gov/pubmed/35047649
DOI: 10.1093/ofid/ofab575
5. Coto-Segura P, Fernandez-Prada M, Mir-Bonafe M, et al. Vesiculobullous skin reactions induced by
COVID-19 mRNA vaccine: report of four cases and review of the literature. Clin Exp Dermatol.
2022;47(1):141-3. DOI: 10.1111/ced.14835
URL: https://www.ncbi.nlm.nih.gov/pubmed/34236711
DOI: 10.1111/ced.14835
6. Davidov Y, Tsaraf K, Cohen-Ezra O, et al. Immunogenicity and Adverse Effects of the 2-Dose
BNT162b2 Messenger RNA Vaccine Among Liver Transplantation Recipients. Liver Transpl.
2022;28(2):215-23. DOI: 10.1002/lt.26366
10.1002/lt.26366. Epub 2021 Dec 8.
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ABSTRACT: The BNT162b2 messenger RNA (mRNA) vaccine against severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) has been shown to be safe and effective in immunocompetent patients. The
safety and efficacy of this vaccine in liver transplantation (LT) recipients is still under evaluation. The
objective of this study was to assess the safety and efficacy of the BNT162b2 vaccine among transplant
recipients. The immune responses of 76 LT recipients receiving 2 doses of the vaccine were compared
with those of 174 age-matched immunocompetent controls. Postvaccination immunoglobulin G (IgG)
antibodies against the receptor-binding domain (RBD) of SARS-CoV-2 and neutralizing antibodies (NA) to
the BNT162b2 mRNA vaccine were determined at least 14 days after the second dose of the vaccine. IgG
antibody titers >/=1.1 were defined as positive antibodies. Adverse effects were monitored during the
study period. Following administration of the second dose, transplant recipients showed reduced
immune responses compared with controls (72% versus 94.2%; P < 0.001). At a median time of 38 days
after the second vaccination, the geometric mean of RBD IgG and NA titers were 2.1 (95% confidence
interval [CI], 1.6-2.6) and 150 (95% CI, 96-234) among transplant recipients and 4.6 (95% CI, 4.1-5.1) and
429 (95% CI, 350-528) in the control group, respectively (P < 0.001). Antibody responses were lower in
transplant recipients who were receiving combined immunosuppression therapy and in those with
impaired renal function. Among the LT recipients with negative antibody responses, 1 became infected
with SARS-CoV-2, but no recipients with positive antibody responses became infected. Overall, most (n =
39 [51%]) adverse effects self-reported by transplant recipients were mild and occurred more often in
women than in men. Compared with patients who were immunocompetent, LT recipients had lower
immune responses. The durability of immune responses to the BNT162b2 vaccine among LT recipients
requires further investigation.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34767690
DOI: 10.1002/lt.26366
10.1002/lt.26366. Epub 2021 Dec 8.
7. Fragoulis GE, Bournia VK, Mavrea E, et al. COVID-19 vaccine safety and nocebo-prone associated
hesitancy in patients with systemic rheumatic diseases: a cross-sectional study. Rheumatol Int.
2022;42(1):31-9. DOI: 10.1007/s00296-021-05039-3
ABSTRACT: OBJECTIVE: To describe the rate and type of adverse effects (AEs) and the frequency of
disease flares after COVID-19 vaccination and to assess the reasons for vaccination hesitancy (nonvaccination) in SRD patients. METHODS: Telephone interviews were conducted of SRD patients
consecutively enrolled (15/06/2021-1/7/2021). Participants were asked about the type of AEs and
disease flare after vaccination. Reasons for vaccination hesitancy were recorded. Univariate and
mutivariable analyses examined associations of demographic, clinical and other features, with
occurrence of AEs, disease flare and non-vaccination. For the latter, association with negative
vaccination behaviour (not influenza vaccinated for the last 2 years) and nocebo-prone behaviour
(denoting AEs attributed to negative expectations [Q-No questionnaire]) was also tested. RESULTS: 561
out of 580 contacted patients were included in the study. 441/561 (78.6%) patients were vaccinated
[90% (Pfizer, Moderna), 10% (Astra-Zeneca)]. AEs were reported by 148/441 (33.6%), with rates being
comparable between the three vaccines. AEs were more common in females and those with chronic
obstructive pulmonary disease [OR, 95% CI; females: 2.23 (1.30-3.83); COPD: 3.31 (1.24-8.83)]. Disease
flare was reported in 9/441 (2%) patients. For those unvaccinated, fear that the vaccine would be
harmful (53.3%), could cause disease flare (24.2%) and/or could cause thrombosis (21.7%) were the
main reasons to do so. Multivariable analysis identified as independent variables for non-vaccination:
nocebo-prone behaviour (OR; 95% CI, 3.88; 1.76-8.55), negative vaccination behaviour (6.56; 3.2113.42) and previous COVID-19 infection (2.83; 1.13-7.05). Higher educational status was protective
(0.49; 0.26-0.92). CONCLUSION: No new safety signals for COVID-19 vaccination were observed.
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Vaccination campaign should target SRD patients with nocebo-prone and negative influenza vaccination
behaviour.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34739573
DOI: 10.1007/s00296-021-05039-3
8. Kanokudom S, Assawakosri S, Suntronwong N, et al. Safety and Immunogenicity of the Third
Booster Dose with Inactivated, Viral Vector, and mRNA COVID-19 Vaccines in Fully Immunized Healthy
Adults with Inactivated Vaccine. Vaccines. 2022;10(1). DOI: 10.3390/vaccines10010086
ABSTRACT: The coronavirus disease 2019 (COVID-19) pandemic has become a severe healthcare
problem worldwide since the first outbreak in late December 2019. Currently, the COVID-19 vaccine has
been used in many countries, but it is still unable to control the spread of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection, despite patients receiving full vaccination doses.
Therefore, we aimed to appraise the booster effect of the different platforms of vaccines, including
inactivated vaccine (BBIBP), viral vector vaccine (AZD122), and mRNA vaccine (BNT162b2), in healthy
adults who received the full dose of inactivated vaccine (CoronaVac). The booster dose was safe with no
serious adverse events. Moreover, the immunogenicity indicated that the booster dose with viral vector
and mRNA vaccine achieved a significant proportion of Ig anti-receptor binding domain (RBD), IgG antiRBD, and IgA anti-S1 booster response. In contrast, inactivated vaccine achieved a lower booster
response than others. Consequently, the neutralization activity of vaccinated serum had a high
inhibition of over 90% against SARS-CoV-2 wild-type and their variants (B.1.1.7-alpha, B.1.351-beta, and
B.1.617.2-delta). In addition, IgG anti-nucleocapsid was observed only among the group that received
the BBIBP booster. Our study found a significant increase in levels of IFN-gamma secreting T-cell
response after the additional viral vector or mRNA booster vaccination. This study showed that
administration with either viral vector (AZD1222) or mRNA (BNT162b2) boosters in individuals with a
history of two doses of inactivated vaccine (CoronaVac) obtained great immunogenicity with acceptable
adverse events.
DOI: 10.3390/vaccines10010086
9. Lian AT, Du J, Tang L. Using a Machine Learning Approach to Monitor COVID-19 Vaccine Adverse
Events (VAE) from Twitter Data. Vaccines. 2022;10(1):103. DOI: 10.3390/vaccines10010103
ABSTRACT: Social media can be used to monitor the adverse effects of vaccines. The goal of this project
is to develop a machine learning and natural language processing approach to identify COVID -19 vaccine
adverse events (VAE) from Twitter data. Based on COVID-19 vaccine-related tweets (1 December 2020-1
August 2021), we built a machine learning-based pipeline to identify tweets containing personal
experiences with COVID-19 vaccinations and to extract and normalize VAE-related entities, including
dose(s); vaccine types (Pfizer, Moderna, and Johnson & Johnson); and symptom(s) from tweets. We
further analyzed the extracted VAE data based on the location, time, and frequency. We found that the
four most populous states (California, Texas, Florida, and New York) in the US witnessed the most VAE
discussions on Twitter. The frequency of Twitter discussions of VAE coincided with the progress of the
COVID-19 vaccinations. Sore to touch, fatigue, and headache are the three most common adverse
effects of all three COVID-19 vaccines in the US. Our findings demonstrate the feasibility of using social
media data to monitor VAEs. To the best of our knowledge, this is the first study to identify COVID-19
vaccine adverse event signals from social media. It can be an excellent supplement to the existing
vaccine pharmacovigilance systems.Copyright © 2022 by the authors. Licensee MDPI, Basel,
Switzerland.
URL: https://www.mdpi.com/2076-393X/10/1/103/pdf
DOI: 10.3390/vaccines10010103
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10. Pitlick MM, Joshi AY, Gonzalez-Estrada A, et al. Delayed systemic urticarial reactions following
mRNA COVID-19 vaccination. Allergy Asthma Proc. 2022;43(1):40-3. DOI: 10.2500/aap.2022.43.210101
ABSTRACT: Background: As the vaccination campaign in response to the coronavirus disease 2019
(COVID-19) pandemic continues, concerns with regard to adverse reactions to the vaccine remain.
Although immediate hypersensitivity reactions have received much attention, delayed systemic
urticarial reactions after vaccination can occur. Objective: To describe the clinical presentation, vaccine
excipient skin testing results, and outcomes of subsequent COVID-19 vaccination in patients who
experienced delayed systemic urticarial reactions after messenger RNA (mRNA) COVID-19 vaccination.
Methods: This was a retrospective case series of 12 patients referred to the Mayo Clinics in Rochester,
Minnesota, and Jacksonville, Florida, between January 19, 2021, and April 30, 2021, for evaluation of
delayed systemic urticarial reactions after mRNA COVID-19 vaccination. Demographics, medical and
allergic history, reaction details, vaccine excipient skin testing results (when performed), and the
outcome after subsequent vaccination were collected for each patient. Results: The mean age of the
patients was 52 years, all were white, and 9 (75%) were women. Half of the patients had a history of
drug allergy, and one had a history of chronic spontaneous urticaria. Seven patients reacted to the
Pfizer-BioNTech vaccine and five reacted to the Moderna vaccine. Seven patients developed symptoms
between 8 and 24 hours after vaccination. Nine patients required antihistamines for treatment. The
median time to symptom resolution was 4 days. Nine patients underwent allergist-directed COVID-19
vaccine excipient skin testing, all of which were negative. Ten patients chose to receive their next mRNA
COVID-19 vaccine dose, and four patients experienced recurrent delayed urticaria. Conclusion: Delayed
systemic urticarial reactions after mRNA COVID-19 vaccination were not life-threatening, could be
treated with antihistamines, and were not predicted with vaccine excipient skin testing. They were not a
contraindication to subsequent vaccination, although patients should be counseled with regard to the
possibility of recurrence.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34983709
DOI: 10.2500/aap.2022.43.210101
11. Pla Peris B, Merchante Alfaro AA, Maravall Royo FJ, et al. Thyrotoxicosis following SARS -COV-2
vaccination: a case series and discussion. J Endocrinol Invest. 2022. DOI: 10.1007/s40618-022-01739-0
ABSTRACT: AIM: To describe a case series of thyrotoxicosis likely triggered by SARS-CoV-2 vaccination
and to warn physicians about this potential correlation. To report clinical, laboratory and imaging
findings and provide further information that goes in line with the underlying mechanisms. METHODS:
Single-center case series based on all the information collected in the hospital medical records, as well
as the temporal sequence between the onset of symptoms and COVID-19 vaccination. RESULTS: We
report 8 cases with thyrotoxicosis after SARS-CoV-2 vaccination. 4 cases of Graves' disease (GD), 2 cases
of subacute painful thyroiditis (SAT), 1 case of concurrent GD and SAT and 1 case of atypical subacute
thyroiditis. Five patients received BNT162b2 mRNA vaccine, 3 patients 1273 mRNA vaccine. The onset of
symptoms following vaccination ranged from 10 to 14 days in six of eight patients and from 7 to 8 weeks
in two patients. CONCLUSIONS: Several hypotheses have been proposed to explain the potential
correlation between SARS-CoV-2 vaccination and thyrotoxicosis, including immune system hyperstimulation, molecular mimicry and Autoimmune/Autoinflammatory Syndrome Induced by Adjuvants
(ASIA). We should pay greater attention to thyroid disorders in patients receiving vaccine against SARSCoV-2.
URL: https://www.ncbi.nlm.nih.gov/pubmed/35015288
DOI: 10.1007/s40618-022-01739-0
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12. Raw RK, Rees J, Kelly CA, et al. Prior COVID-19 infection is associated with increased Adverse
Events (AEs) after the first, but not the second, dose of the BNT162b2/Pfizer vaccine. Vaccine.
2022;40(3):418-23. DOI: 10.1016/j.vaccine.2021.11.090
10.1016/j.vaccine.2021.11.090. Epub 2021 Dec 4.
ABSTRACT: The BNT162b2/Pfizer SARS-CoV-2 vaccine has been widely used in the UK, particularly
amongst healthcare workers (HCWs). To establish whether previous COVID-19 influenced vaccineassociated Adverse Events (AEs), we conducted a survey-based study of HCWs in Northeast England. Out
of 1238 HCWs, 32% self-reported prior positive PCR and/or antibody test for SARS-CoV-2. Post-dose AEs
were worse in those with prior COVID-19 after the first, but not the second dose of vaccine. Second dose
AEs were greater in frequency/severity, regardless of COVID-19 history, and they were more systemic in
nature. Women and younger HCW were more likely to report AEs after both doses, while dosing interval
had no effect on AEs. Ongoing Symptomatic COVID-19 was associated with greater frequency/severity of
AEs after dose 2, but not dose one. Overall, AEs were self-limiting and short-lived (i.e.,<48 h) in nature.
These findings have implications for vaccine hesitancy and informing guidelines for recommended
dosing protocols.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34895935
DOI: 10.1016/j.vaccine.2021.11.090
10.1016/j.vaccine.2021.11.090. Epub 2021 Dec 4.
13. See I, Lale A, Marquez P, et al. Case Series of Thrombosis With Thrombocytopenia Syndrome After
COVID-19 Vaccination-United States, December 2020 to August 2021. Ann Intern Med. 2022. DOI:
10.7326/M21-4502
ABSTRACT: BACKGROUND: Thrombosis with thrombocytopenia syndrome (TTS) is a potentially lifethreatening condition associated with adenoviral-vectored COVID-19 vaccination. It presents similarly to
spontaneous heparin-induced thrombocytopenia. Twelve cases of cerebral venous sinus thrombosis
after vaccination with the Ad26.COV2.S COVID-19 vaccine (Janssen/Johnson & Johnson) have previously
been described. OBJECTIVE: To describe surveillance data and reporting rates of all reported TTS cases
after COVID-19 vaccination in the United States. DESIGN: Case series. SETTING: United States. PATIENTS:
Case patients receiving a COVID-19 vaccine from 14 December 2020 through 31 August 2021 with
thrombocytopenia and thrombosis (excluding isolated ischemic stroke or myocardial infarction)
reported to the Vaccine Adverse Event Reporting System. If thrombosis was only in an extremity vein or
pulmonary embolism, a positive enzyme-linked immunosorbent assay for antiplatelet factor 4
antibodies or functional heparin-induced thrombocytopenia platelet test result was required.
MEASUREMENTS: Reporting rates (cases per million vaccine doses) and descriptive epidemiology.
RESULTS: A total of 57 TTS cases were confirmed after vaccination with Ad26.COV2.S (n = 54) or a
messenger RNA (mRNA)-based COVID-19 vaccine (n = 3). Reporting rates for TTS were 3.83 per million
vaccine doses (Ad26.COV2.S) and 0.00855 per million vaccine doses (mRNA-based COVID-19 vaccines).
The median age of patients with TTS after Ad26.COV2.S vaccination was 44.5 years (range, 18 to 70
years), and 69% of patients were women. Of the TTS cases after mRNA-based COVID-19 vaccination, 2
occurred in men older than 50 years and 1 in a woman aged 50 to 59 years. All cases after Ad26.COV2.S
vaccination involved hospitalization, including 36 (67%) with intensive care unit admission. Outcomes of
hospitalizations after Ad26.COV2.S vaccination included death (15%), discharge to postacute care (17%),
and discharge home (68%). LIMITATIONS: Underreporting and incomplete case follow-up. CONCLUSION:
Thrombosis with thrombocytopenia syndrome is a rare but serious adverse event associated with
Ad26.COV2.S vaccination. The different demographic characteristics of the 3 cases reported after
mRNA-based COVID-19 vaccines and the much lower reporting rate suggest that these cases represent a
background rate. PRIMARY FUNDING SOURCE: Centers for Disease Control and Prevention.
URL: https://www.ncbi.nlm.nih.gov/pubmed/35038274
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14. Simnani FZ, Singh D, Kaur R. COVID-19 phase 4 vaccine candidates, effectiveness on SARS-CoV-2
variants, neutralizing antibody, rare side effects, traditional and nano-based vaccine platforms: a
review. 3 Biotech. 2022;12(1):15. DOI: 10.1007/s13205-021-03076-0
ABSTRACT: The COVID-19 pandemic has endangered world health and the economy. As the number of
cases is increasing, different companies have started developing potential vaccines using both
traditional and nano-based platforms to overcome the pandemic. Several countries have approved a
few vaccine candidates for emergency use authorization (EUA), showing significant effectiveness and
inducing a robust immune response. Oxford-AstraZeneca, Pfizer-BioNTech's BNT162, Moderna's mRNA1273, Sinovac's CoronaVac, Johnson & Johnson, Sputnik-V, and Sinopharm's vaccine candidates are
leading the race. However, the SARS-CoV-2 is constantly mutating, making the vaccines less effective,
possibly by escaping immune response for some variants. Besides, some EUA vaccines have been
reported to induce rare side effects such as blood clots, cardiac injury, anaphylaxis, and some
neurological effects. Although the COVID-19 vaccine candidates promise to overcome the pandemic, a
more significant and clear understanding is needed. In this review, we brief about the clinical trial of
some leading candidates, their effectiveness, and their neutralizing effect on SARS-CoV-2 variants.
Further, we have discussed the rare side effects, different traditional and nano-based platforms to
understand the scope of future development.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34926119
DOI: 10.1007/s13205-021-03076-0
15. Singh A, Khillan R, Mishra Y, et al. The safety profile of COVID-19 vaccinations in the United States.
Am J Infect Control. 2022;50(1):15-9. DOI: 10.1016/j.ajic.2021.10.015
ABSTRACT: BACKGROUND/AIM: Pfizer-BioNTech, Moderna, and Johnson & Johnson's Janssen are the 3
COVID-19 vaccines authorized for emergency use in the United States. This study aims to analyze and
compare adverse events following immunization associated with these COVID-19 vaccines based on
Vaccine Adverse Effect Reporting System data. METHODS: We utilized Vaccine Adverse Effect Reporting
System data from January 1, 2021 to April 30, 2021 to analyze and characterize adverse effects
postvaccination with these authorized COVID-19 vaccines in the US population. RESULTS: A total of
141,208 individuals suffered at least one adverse events following immunization following 239.97
million doses of COVID-19 vaccination. The frequency of side effects was 0.04%, 0.06%, and 0.35%
following administration of Pfizer-BioNTech, Moderna, and Johnson & Johnson's Janssen vaccines,
respectively. Most of the patients had mild systemic side effects, the most common being headache
(0.01%) and fever (0.01%). The frequency of serious side effects including anaphylaxis (0.0003%) and
death (0.002%) was extremely low. CONCLUSIONS: The three COVID 19 vaccines have a wide safety
profile with only minor and self-limiting adverse effects. However, continued monitoring and
surveillance is required to review any unexpected serious adverse effects.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34699960
DOI: 10.1016/j.ajic.2021.10.015
16. Spinelli FR, Favalli EG, Garufi C, et al. Low frequency of disease flare in patients with rheumatic
musculoskeletal diseases who received SARS-CoV-2 mRNA vaccine. Arthritis Res Ther. 2022;24(1):21.
DOI: 10.1186/s13075-021-02674-w
ABSTRACT: BACKGROUND: Little is known about the safety of SARS-CoV-2 vaccination in patients with
rheumatic musculoskeletal disease (RMD). We evaluated the occurrence of adverse events following
immunization (AEFI) in RMD patients and heathy subjects who received anti-SARS-CoV-2 mRNA vaccine.
METHODS: We performed a telephone interview collecting any adverse event (AE) following

Evidence Search Report: EOC220103 ESR

12

immunization (AEFI) that occurred in RMD patients and healthy controls after the two doses of mRNA
vaccine including common local reactogenicity and systemic events (for example, fever, fatigue/malaise,
joint and muscle pain). We also investigated the onset of new signs or symptoms of the RMD after the
vaccination. RESULTS: We evaluated 126 patients with RMDs [105 females and 19 males, median age
51(IQR 17)] and 85 controls [62 females and 23 males, (median age 49 (20)]. Seventy patients (55.6%)
were taking immunosuppressants, conventional synthetic (n=31, 43.3%) and/or biological [TNF
inhibitors (n=49, 68.6%)], and 30 (23.8%) were taking hydroxychloroquine; treatment remained
unchanged in 77% of patients. Eleven out of 126 patients and none of the 85 controls previously
contracted COVID-19. The median follow-up from the completion of vaccination was 15 (3) weeks both
in patients and controls. We reviewed 5 suspected cases confirming mild articular flares in 3 women
(2.8) with inflammatory arthritis (2 psoriatic arthritis and 1 rheumatoid arthritis) while no disease
reactivation was recorded in patients with connective tissue diseases; the incidence rate of RMD
reactivation was 0.007 person/month. Multivariable logistic regression analysis showed similar
frequencies of local and systemic AEFI in patients and controls with no effect of therapies or previous
COVID-19. Local reaction-pain in the injection site-was the most frequently reported AEFI both in RMD
and controls (71% and 75% of all the AEFI, respectively) after the first dose. Overall, up to 66% of
patients experienced at least one AEFI at the second dose and up to 62% in the control group. Most of
AEFI occurred within 2 days of vaccine administration. Two RMD patients developed pauci-symptomatic
COVID-19 after the first dose of vaccine. CONCLUSION: The low incidence rate of disease reactivation
and the similar AEFI occurrence compared to controls should reassure on mRNA vaccine safety in RMD
patients.
URL: https://www.ncbi.nlm.nih.gov/pubmed/35016701
DOI: 10.1186/s13075-021-02674-w
17. Spyker DA, Bronstein AC, Weber JA. Making US poison centers a part of the solution to the COVID 19 pandemic. Clin Toxicol (Phila). 2022;60(1):102-14. DOI: 10.1080/15563650.2021.1933510
ABSTRACT: OBJECTIVES: Our six goals are: 1) describe the relationship between the National Strategy for
the COVID-19 Response and Pandemic Preparedness and the 55 US poison centers (PCs); 2) detail FDA
emergency Use Authorization (EUA) COVID-19 vaccine-related regulatory procedures and associated
acronyms; 3) list availability of specific vaccine clinical information to support PC staff COVID -19
vaccination and adverse event (AE) data collection; 4) describe required health care practitioner COVID 19 vaccine AE reporting to the Vaccine AE Reporting System (VAERS) and PC reporting options; 5)
document public and health care professionals' use of PCs for COVID-19 vaccine information; and 6)
propose strategy to maximize PCs contribution to the pandemic solution. METHODS: We reviewed 13Feb-2020 through 15-Apr-2021 National Poison Data System (NPDS) COVID-19 records for changes over
time. We examined NPDS cases and VAERS COVID-19 vaccine reports 1-Nov-2020 through 2-Apr-2021
for vaccine manufacturer, patient characteristics, state, and clinical effects. RESULTS: PCs reported
1,052,174 COVID-19 contacts; maximum (peak) contacts/day (12,163) on 16-Mar-2020. As of 5-Apr-2021
the US reported >167 million administrations of COVID-19 vaccines (Pfizer-BioNTech, Moderna or
Janssen). US PCs reported 162,052 COVID-19 vaccine contacts. Most (61.1%) were medical information
calls, 34.9% were drug information, and 2.58% were exposures. Over the same period VAERS reported
49,078 COVID-19 vaccine cases reporting 226,205 symptoms - headache most frequent, ranging from
20% to 40% across the 3 vaccines. CONCLUSIONS AND RECOMMENDATIONS: Although differences exist
between the intent and content of the 2 data sets, NPDS volume is compelling. The PC nationwide 800
number facilitates data collection and suggests comingling the 2 data streams has merit. PC
professionals received tens of thousands of calls and can: 1) support fact-based vaccine information; 2)
contribute vaccine AE follow-up information: 3) advocate for best-case coding and reporting, especially
for vaccine adverse experiences.
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URL: https://www.ncbi.nlm.nih.gov/pubmed/34448649
DOI: 10.1080/15563650.2021.1933510
18. Wang T, Cayetano KS, Parvataneni CK, et al. Combined Myopericarditis and Pneumonitis Post –
Pfizer Vaccine Against Coronavirus Disease 2019 in a Healthy Caucasian Middle-Aged Man. Infectious
Diseases in Clinical Practice. 2022;30(1):3-. DOI: 10.1097/ipc.0000000000001097
ABSTRACT: A generally healthy middle-aged Caucasian man developed significant cough, fever, chest
tightness, dyspnea, and orthopnea after second dose of Pfizer-BioNTech coronavirus disease 2019
(COVID-19) vaccine. He was hypoxemic and had bilateral patchy ground glass opacities and mediastinal
adenopathy. Those objective signs indicated an acute pneumonitis. His acute heart failure, new onset
dilated cardiomyopathy with an left ventricular ejection fraction of 25% are consistent with the
diagnosis of suspected myopericarditis despite normal troponin. Autoimmune event and acute viral or
bacterial infection were ruled out. With steroid, diuretic, and supportive treatment, the patient clinically
improved after 3 days of hospitalization and discharged to home on taper dose steroid and oral diuretic.
This case is the first reported case with combined myopericarditis and pneumonitis post-Pfizer COVID-19
vaccine on Vaccine Adverse Event Reporting System. The available scientific data on COVID -19 vaccines
indicate that they are generally safe and effective. A long-term postmarketing surveillance on COVID-19
vaccine is warranted.
URL: https://doi.org/10.1097/ipc.0000000000001097
DOI: 10.1097/ipc.0000000000001097
19. Zhang R, Liu D, Leung K-Y, et al. Immunogenicity of a Heterologous Prime-Boost COVID-19
Vaccination with mRNA and Inactivated Virus Vaccines Compared with Homologous Vaccination
Strategy against SARS-CoV-2 Variants. Vaccines. 2022;10(1):72. DOI: 10.3390/vaccines10010072
ABSTRACT: The emergence of SARS-CoV-2 variants may impact the effectiveness of vaccines, while
heterologous vaccine strategy is considered to provide better protection. The immunogenicity of an
mRNA-inactivated virus vaccine against the SARS-CoV-2 wild-type (WT) and variants was evaluated in
the study. SARS-CoV-2 naive adults (n = 123) were recruited and placed in the following groups:
BNT162b2, CoronaVac or BNT162b2-CoronaVac (Combo) Group. Blood samples were collected to
measure neutralization antibodies (NAb) by a live virus microneutralization assay (vMN) and surrogate
NAb test. The day 56 vMN geometric mean titre (GMT) was 26.2 [95% confident interval (CI), [22.3-30.9]
for Combo, 136.9 (95% CI, 104.2-179.7) for BNT162b2, and 14.7 (95% CI, 11.6-18.6) for CoronaVac
groups. At 6 months post-first dose, the GMT declined to 8.0, 28.8 and 7.1 in the Combo, BNT162b2 and
CoronaVac groups, respectively. Three groups showed reduced neutralizing activity against D614G, beta,
theta and delta variants. At day 56 GMT (74.6) and month 6 GMT (22.7), the delta variant in the
BNT162b2 group was higher than that in the Combo (day 56, 7.4; month 6, 5.5) and CoronaVac groups
(day 56, 8.0; month 6, 5) (p < 0.0001). Furthermore, the mean surrogate NAb value on day 56 in the
BNT162b2 group was 594.7 AU/mL and higher than 40.5 AU/mL in Combo and 38.8 AU/mL in CoronaVac
groups (p < 0.0001). None of the participants developed severe adverse events, and all other adverse
events were self-limiting. The Combo vaccination strategy was safe. The overall vaccine immunogenicity
at day 56 and 6 months were comparable to the homologous CoronaVac group but inferior to the
homologous BNT162b2 group, against both the WT and all variants. Furthermore, the antibody response
of vaccines waned at 6 months and thereby, a third dose of the vaccine is needed for these
vaccines.Copyright © 2022 by the authors. Licensee MDPI, Basel, Switzerland.
URL: https://www.mdpi.com/2076-393X/10/1/72/pdf
DOI: 10.3390/vaccines10010072
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20. Abbattista M, Martinelli I, Peyvandi F. Comparison of adverse drug reactions among four COVID -19
vaccines in Europe using the EudraVigilance database: Thrombosis at unusual sites. J Thromb
Haemost. 2021;19(10):2554-8. DOI: 10.1111/jth.15493
ABSTRACT: BACKGROUND: Real-world experience with adenoviral vector vaccines against COVID-19
raised some safety concerns. Cases of cerebral vein thrombosis (CVT) associated with thrombocytopenia
have been observed after the first dose of the adenoviral vector vaccines CHADOX1 NCOV-19 and
AD26.COV2.S. OBJECTIVES: To assess the reporting rate of CVT as adverse drug reaction (ADR) for the
COVID-19 vaccines authorized in Europe. PATIENTS AND METHODS: This observational study assessed
the CVT reporting rate attributed to four COVID-19 vaccines authorized in Europe, namely Tozinameran
(Pfizer-Biontech), CX-024414 (Moderna), CHADOX1 NCOV-19 (AstraZeneca), and AD26.COV2.S (Janssen).
Data on thrombotic ADRs reported on EudraVigilance database between January 1, 2021 and July 30,
2021, were collected. ADRs referring to CVT were identified. The reporting rate of CVT was expressed as
1 million individual vaccinated-days with 95% confidence interval. Finally, an observed-to-expected (OE)
analysis was performed. RESULTS: The reporting rate of CVT per 1 million person vaccinated-days was
1.92 (95% confidence interval [CI], 1.71-2.12) for Tozinameran, 5.63 (95% CI, 4.74-6.64) for CX-024414,
21.60 (95% CI, 20.16-23.11) for CHADOX1 NCOV-19, and 11.48 (95% CI, 9.57-13.67) for AD26.COV2.S.
CVT occurred alongside thrombocytopenia for the four vaccines. The OE ratio was greater than one for
all four vaccines, both with the lowest and the highest CVT background incidence. CONCLUSIONS: This
report on EudraVigilance data strengthens anecdotal findings on CVT following COVID-19 vaccinations.
Although the European Medicines Agency released an alert only for CHADOX1 NCOV-19 and
AD26.COV2.S, Tozinameran and CX-024414 also are complicated by CVT, albeit to lesser extent.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34375510
DOI: 10.1111/jth.15493
21. Abo-Zed A, Pinevich A. Guillain-BarrÉ Syndrome, or Acute on Chronic Inflammatory Demyelinating
Polyneuropathy, Following Moderna Covid-19 Vaccine. Chest. 2021;160(4):A898. DOI:
10.1016/j.chest.2021.07.838
ABSTRACT: TOPIC: Critical Care TYPE: Medical Student/Resident Case Reports INTRODUCTION: GuillainBarre syndrome (GBS) is an immune-mediated acute inflammatory demyelinating polyneuropathy
(AIDP). Since December 2020, three vaccines have been approved in the United States for the
prevention of COVID-19. Other than a single case report regarding GBS developing shortly after the
Moderna COVID-19 vaccine, there have been no additional reports which describe GBS in the setting of
recent COVID-19 vaccine. Here, we present a case of a patient who had a prior episode of GBS and
subsequent evolution into Chronic Inflammatory Demyelinating Polyneuropathy (CIDP), who developed
GBS/AIDP within twenty-one days after receipt of the Moderna vaccine. CASE PRESENTATION: An 87year-old male with medical history of coronary artery disease requiring coronary artery bypass graft,
coronary artery stents, and a dual-chamber pacemaker for sick sinus syndrome presented with acute
worsening weakness and paresthesia of bilateral lower extremities. In 2017, shortly after receiving
influenza vaccine, he had symptoms, laboratory, and electrophysiological features of GBS/AIDP. Thyroid
function tests, hemoglobin A1c, serum protein electrophoresis, syphilis and Lyme titers were
unremarkable. He had incomplete resolution of symptoms with a course of five plasma exchange
treatments. One month after initial diagnosis and treatment, it was determined that his condition had
evolved to CIDP, for which he received ongoing plasmapheresis on an every two week basis, with
symptom improvement but not normalization. In March 2021, he had onset over twelve hours of
significantly worse weakness and numbness in his legs, similar to his prior AIDP/GBS. It was noted that
he had received a Moderna COVID -19 vaccine twenty-one days prior. His physical exam was notable for
normal strength in the upper extremities, with diminished but present reflexes. Lower extremity exam
revealed bilateral weakness in the hip, distal extremities, and feet. Ankle and knee reflexes were absent.
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Cerebrospinal fluid contained elevated protein. Electromyography revealed F-waves in the lower
extremities. The patient was treated with a more intensive course of plasmapheresis consisting four
treatments over ten days. His strength and sensation improved to baseline over this period.
DISCUSSION: We describe a patient with a history of AIDP/GBS, evolving into CIDP, who developed
exacerbated CIDP (or AIDP) coinciding with receipt of the Moderna COVID-19 vaccine. CONCLUSION(S):
GBS/AIDP, or exacerbation of CIDP, is herein described to have coincided with the recent Moderna
COVID-19 vaccine. More studies are needed to determine whether our patient's clinical deterioration
was merely coincident with receipt of vaccine or whether a cause-and-effect relationship exists.
REFERENCE #1: K; K. Guillain-Barre Syndrome. Advances in experimental medicine and biology. Accessed
April 29, 2021. REFERENCE #2: DR; VSKMCC. Guillain-Barre syndrome: an update. Journal of clinical
neuroscience : official journal of the Neurosurgical Society of Australasia. Accessed April 29, 2021.
REFERENCE #3: Rodriguez Y;Novelli L;Rojas M;De Santis M;Acosta-Ampudia Y;Monsalve DM;RamirezSantana C;Costanzo A;Ridgway WM;Ansari AA;Gershwin ME;Selmi C;Anaya JM; Autoinflammatory and
autoimmune conditions at the crossroad of COVID-19. Journal of autoimmunity. DISCLOSURES: No
relevant relationships by Abdelrhman Abo-zed, source=Web Response No relevant relationships by
anthony pinevich, source=Web ResponseCopyright © 2021 American College of Chest Physicians
DOI: 10.1016/j.chest.2021.07.838
22. Ahmad SA, Salih BK, Hama Hussein KF, et al. Aseptic meningoencephalitis after COVID-19
vaccination: A case report. Ann Med Surg (Lond). 2021;71:103028. DOI: 10.1016/j.amsu.2021.103028
10.1016/j.amsu.2021.103028. Epub 2021 Nov 5.
ABSTRACT: Introduction: Several types of vaccine have been shown to significantly reduce the risk of
severe coronavirus disease 2019 (COVID-19). This study aims to report the first case of
meningoencephalitis after receiving the second dose of Pfizer COVID-19 vaccine. Case report: A 62-yearold lady presented with headache, fever and rigor for 4 days. She had acute confessional state and
inability to talk. She was conscious, disoriented, not obeying commands. Acyclovir vial IV 750 mg three
times a day for 14 days were prescribed. She responded very well. Discussion: Concern has been raised
about the safety of vaccinations. The most common side effects of COVID-19 vaccinations are local
responses at the injection site, followed by non-specific systemic symptoms such as headache,
tiredness, myalgia, and fever. These may appear shortly after immunization and disappear in a short
period of time. Conclusion: Although extremely rare, aseptic meningoencephalitis could occur after
COVID-19 vaccination. The patient could be managed conservatively with a good clinical outcome.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34777795
DOI: 10.1016/j.amsu.2021.103028
10.1016/j.amsu.2021.103028. Epub 2021 Nov 5.
23. Aksu SB, Ozturk GZ. A rare case of shingles after COVID-19 vaccine: is it a possible adverse effect?
Clin Exp Vaccine Res. 2021;10(2):198-201. DOI: 10.7774/cevr.2021.10.2.198
10.7774/cevr.2021.10.2.198. Epub 2021 May 31.
ABSTRACT: Coronavirus disease 2019 (COVID-19) exhibit mild to moderate symptoms, whereas 15% of
COVID-19 cases progress to pneumonia, some associated cutaneous findings are also reported as
maculopapular eruptions, morbilliform rashes, urticaria, chickenpox-like lesions, and livedo reticularis.
The inactivated COVID-19 vaccines are authorized for use in some countries including Turkey. Here, we
report an unusual case of varicella-zoster virus (VZV) reactivation in a 68-year-old male patient who was
vaccinated against COVID-19. The patient presented to family medicine clinic with a stinging sensation
and pain radiating from the right side of his chest to his back. Physical examination revealed multiple
pinheaded vesicular lesions upon an erythematous base occupying an area on his right mammary region
and back corresponding to T3-T5 dermatomes. He reported that he got his second dose of COVID-19
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vaccine 5 days ago. As COVID 19 decreases the cell-mediated immunity, it could also increase the risk of
herpes zoster (HZ). Although the exact reason remains unsolved, vaccine-induced immunomodulation
caused by live attenuated vaccines and attenuated alloreactivity caused by inactivated vaccines may be
responsible mechanisms for the reactivation of HZ. Epidemiological studies are needed to clarify the
possible connection between vaccination and reactivation of herpesvirus infections.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34222134
DOI: 10.7774/cevr.2021.10.2.198
10.7774/cevr.2021.10.2.198. Epub 2021 May 31.
24. Al Khames Aga QA, Alkhaffaf WH, Hatem TH, et al. Safety of COVID-19 vaccines. J Med Virol.
2021;93(12):6588-94. DOI: 10.1002/jmv.27214
ABSTRACT: This study is aimed to identify the adverse effects associated with three types of coronavirus
disease 2019 vaccines. Approximately 1736 individuals agreed to participate in this study. The
participants involved in the study were individuals who had received the first dose or full course (two
doses) of the vaccine at least 30 days before the survey. A direct and interactive web-based system
interview with a paper and electronic version of the questionnaire was used for all participants. A total
of 1736 randomized individuals were identified. The reactogenicity of the vaccines including pain,
redness, urticaria, and swelling at the site of the injection was reported in 34.56% of the participants.
Local site reaction was reported in more individuals who had Pfizer and AstraZeneca vaccines than those
who received the Sinopharm vaccine. The systemic events were more common with AstraZeneca and
Pfizer vaccines, symptoms reported were fatigue, body pain, headache, muscle pain, fever, and
gastrointestinal side effects. There were no correlations between age or gender, and the duration of the
adverse effects for the three vaccines. Swelling and severe allergic reaction of the eyelids, severe
hypotension, generalized body aches, shortness of breath, weakness and numbness on the injected arm,
acute hyperglycemia, severe chest pain, and fever more than 39 degrees C were among the unusual
signs and symptoms reported by the participants. Pfizer, AstraZeneca, and Sinopharm vaccines were
found to be safe and Sinopharm vaccine showed a lower prevalence of adverse effects compared with
the other vaccines. The duration and severity of adverse effects were not affected by age or gender.
Unusual side effects should be closely monitored to establish determine they are linked to the
immunization.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34270094
DOI: 10.1002/jmv.27214
25. Albalawi OM, Alomran MI, Alsagri GM, et al. Analyzing the U.S. Post-marketing safety surveillance
of COVID-19 vaccines. Saudi Pharm J. 2021. DOI: 10.1016/j.jsps.2021.12.008
ABSTRACT: Introduction: Since December 2020, three COVID-19 vaccines have been authorized in the
United States (U.S.) and were proceeded by large immunization programs. The aim of this study was to
characterize the U.S. post-marketing safety (PMS) profiles of these vaccines with an in-depth analysis of
mortality data. Methods: This was a retrospective database analysis study. Details of the U.S. PMS
reports (15 December 2020 to 19 March 2021) of the three vaccines (Pfizer-BioNTech, Moderna, and
Janssen Ad26.COV2.S) were retrieved from the U.S. Vaccine Adverse Event Reporting System (VAERS). A
descriptive analysis was conducted to characterize the reported adverse events (AEs). A comparative
(Pfizer-BioNTech vs. Moderna) analysis of mortality was conducted. The mean count ratio of death
between the two vaccines was estimated using a negative binomial regression model adjusting for the
measured confounders. Results: A total of 44,451 AE reports were retrieved (corresponding to 0.05% of
the U.S. population who received at least one dose). The most commonly reported AEs were injection
site reactions (30.4% of the reports), pain (reported in 26.7% of the reports), and headache (18.6% of
the reports). Serious AEs were reported in only 14.6% of the reports with 4,108 hospitalizations. The
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total number of deaths was 1,919 with a mean count ratio of Moderna (n=997) vs. Pfizer-BioNTech
(n=899) of 1.07 (95% confidence interval 0.86 to 1.33). Conclusions: The vast majority of PMS AEs in the
U.S. were non-serious, and the number of serious AEs is very low given the total number of vaccinated
U.S. population.
URL: https://www.ncbi.nlm.nih.gov/pubmed/35002372
DOI: 10.1016/j.jsps.2021.12.008
26. Albert E, Aurigemma G, Saucedo J, et al. Myocarditis following COVID-19 vaccination. Radiol Case
Rep. 2021;16(8):2142-5. DOI: 10.1016/j.radcr.2021.05.033
10.1016/j.radcr.2021.05.033. Epub 2021 May 18.
ABSTRACT: The coronavirus disease 2019 (COVID-19) vaccination frequently leads to minor side-effects,
that may be more intense after the second dose, but more serious side effects have been reported. We
report a case of a 24-year-old man who presented to the hospital with acute substernal chest pain, 4
days after his second COVID-19 Moderna vaccination. Laboratory studies revealed elevated troponins
and negative viral serologies. Cardiac magnetic resonance imaging (cMRI) demonstrated edema and
delayed gadolinium enhancement of the left ventricle in a midmyocardial and epicardial distribution.
The patient was diagnosed with myocarditis following Moderna vaccination. Our case report raises
concern that myocarditis is a rare side effect of COVID-19 vaccine. Despite our report, it appears that
there is a significantly higher risk of cardiac involvement from COVID-19 infection compared to COVID19 vaccination.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34025885
DOI: 10.1016/j.radcr.2021.05.033
10.1016/j.radcr.2021.05.033. Epub 2021 May 18.
27. Almohaya AM, Qari F, Zubaidi GA, et al. Early solicited adverse events following the BNT162b2
mRNA vaccination, a population survey from Saudi Arabia. Prev Med Rep. 2021;24:101595. DOI:
10.1016/j.pmedr.2021.101595
10.1016/j.pmedr.2021.101595. eCollection 2021 Dec.
ABSTRACT: Post rollout safety for the coronavirus disease vaccines is crucial and recommended. To
explore the early solicited adverse events (AE) following BNT162b2 mRNA vaccination in Saudi Arabia,
we distributed an online survey to adults vaccinated with BNT162b2 over the first week of June 2021, to
collect data on first (V1), second doses (V2), symptoms, severity, and outcome after an informed
consent was obtained. We recruited 3639 BNT162b2 vaccinated individuals, of which one-third had
received two doses, 63.3% were female, 77% were healthy, and 89% had 18-55 years of age, while only
9.8% had a history of allergy. Overall, 50.3% had any AEs after any dose, especially those younger than
55 years of age, female, history of comorbidity, and when adjusted for age and gender, lung or
cardiovascular diseases. Overall, the most common AE were pain at the injection site (44%), tiredness
(39%), or body ache (31%). Compared to V1, a higher rate of post-V2 systemic AE (36% vs. 51%). Most
AEs started very early (within 3 days), and rarely delayed in recovery (>2 weeks). Anti-pyretic was the
most commonly used (51.7%), a third of which was unnecessary. Only 1.7% required hospital admission.
By multivariate analysis, predictors for admission were the presence of lung or immunocompromising
diseases. In conclusion, common AEs after BNT162b2 in the real world were generally mild, self-limiting,
higher after the second dose, and largely mimicking that reported in clinical trials. The causality of these
AE and the persistence of post-vaccination symptoms needs to be investigated further.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34976653
DOI: 10.1016/j.pmedr.2021.101595
10.1016/j.pmedr.2021.101595. eCollection 2021 Dec.

Evidence Search Report: EOC220103 ESR

18

28. Anonymous. Booster dose of the Pfizer/BioNTech COVID-19 vaccine (Comirnaty). The Medical
letter on drugs and therapeutics. 2021;63(1635):161-2.
29. Arroliga ME, Dhanani K, Arroliga AC, et al. Allergic reactions and adverse events associated with
administration of mRNA-based vaccines. A health-care system experience. Allergy Asthma Proc.
2021;42(5):395-9. DOI: 10.2500/aap.2021.42.210069
ABSTRACT: Background: Adverse reactions, including anaphylaxis, to messenger RNA coronavirus
disease 2019 (COVID-19) vaccines rarely occur. Because of the need to administer a timely second dose
in subjects who reported a reaction to their first dose, a panel of health-care professionals developed a
safe triage of the employees and health care providers (EHCP) at a large health-care system to consider
administration of future dosing. Methods: There were 28,544 EHCPs who received their first dose of
COVID-19 vaccines between December 15, 2020, and March 8, 2021. The EHCPs self-reported adverse
reactions to a centralized COVID-19 command center (CCC). The CCC screened and collected information
on the quality of reaction, symptoms, and timing of the onset of the reaction. Results: Of 1253 calls to
the CCC, 113 were identified as requiring consideration by a panel of three (American Board of Allergy
and Immunology) ABAI-certified allergists for future dosing or formal in-person assessment. Of the 113
EHCPs, 94 (83.2%) were recommended to get their second dose. Eighty of 94 received their second
planned dose without a severe or immediate reaction. Of the 14 of 113 identified as needing further
evaluation, 6 were evaluated by a physician and subsequently received their second dose without a
serious adverse reaction. Eight of 14 did not receive their second dose. Only 5 of the 113 EHCPs
reported reactions (4.4%) were recommended to not take the second dose: 3 (2.6%) because of
symptoms consistent with anaphylaxis, and 2 because of neurologic complications (seizure, stroke).
Conclusion: The panel demonstrated that, by consideration of reaction history alone, the ECHPs could
be appropriately triaged to receive scheduled second dosing of COVID-19 vaccines without delays for inperson evaluation and allergy testing.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34474708
DOI: 10.2500/aap.2021.42.210069
30. Babbage G, Saich S, Munro APS, et al. Safety and immunogenicity of seven COVID-19 vaccines as a
third dose (booster) following two doses of ChAdOx1 nCov-19 or BNT162b2 in the UK (COV-BOOST): a
blinded, multicentre, randomised, controlled, phase 2 trial. The Lancet. 2021;398(10318):2258-76.
DOI: https://dx.doi.org/10.1016/S0140-6736%2821%2902717-3
ABSTRACT: Background: Few data exist on the comparative safety and immunogenicity of different
COVID-19 vaccines given as a third (booster) dose. To generate data to optimise selection of booster
vaccines, we investigated the reactogenicity and immunogenicity of seven different COVID-19 vaccines
as a third dose after two doses of ChAdOx1 nCov-19 (Oxford-AstraZeneca; hereafter referred to as
ChAd) or BNT162b2 (Pfizer-BioNtech, hearafter referred to as BNT). Method(s): COV-BOOST is a
multicentre, randomised, controlled, phase 2 trial of third dose booster vaccination against COVID -19.
Participants were aged older than 30 years, and were at least 70 days post two doses of ChAd or at least
84 days post two doses of BNT primary COVID-19 immunisation course, with no history of laboratoryconfirmed SARS-CoV-2 infection. 18 sites were split into three groups (A, B, and C). Within each site
group (A, B, or C), participants were randomly assigned to an experimental vaccine or control. Group A
received NVX-CoV2373 (Novavax; hereafter referred to as NVX), a half dose of NVX, ChAd, or
quadrivalent meningococcal conjugate vaccine (MenACWY)control (1:1:1:1). Group B received BNT,
VLA2001 (Valneva; hereafter referred to as VLA), a half dose of VLA, Ad26.COV2.S (Janssen; hereafter
referred to as Ad26) or MenACWY (1:1:1:1:1). Group C received mRNA1273 (Moderna; hereafter
referred to as m1273), CVnCov (CureVac; hereafter referred to as CVn), a half dose of BNT, or MenACWY
(1:1:1:1). Participants and all investigatory staff were blinded to treatment allocation. Coprimary
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outcomes were safety and reactogenicity and immunogenicity of anti-spike IgG measured by ELISA. The
primary analysis for immunogenicity was on a modified intention-to-treat basis; safety and
reactogenicity were assessed in the intention-to-treat population. Secondary outcomes included
assessment of viral neutralisation and cellular responses. This trial is registered with ISRCTN, number
73765130. Finding(s): Between June 1 and June 30, 2021, 3498 people were screened. 2878 participants
met eligibility criteria and received COVID-19 vaccine or control. The median ages of ChAd/ChAd-primed
participants were 53 years (IQR 44-61) in the younger age group and 76 years (73-78) in the older age
group. In the BNT/BNT-primed participants, the median ages were 51 years (41-59) in the younger age
group and 78 years (75-82) in the older age group. In the ChAd/ChAD-primed group, 676 (46.7%)
participants were female and 1380 (95.4%) were White, and in the BNT/BNT-primed group 770 (53.6%)
participants were female and 1321 (91.9%) were White. Three vaccines showed overall increased
reactogenicity: m1273 after ChAd/ChAd or BNT/BNT; and ChAd and Ad26 after BNT/BNT. For
ChAd/ChAd-primed individuals, spike IgG geometric mean ratios (GMRs) between study vaccines and
controls ranged from 1.8 (99% CI 1.5-2.3) in the half VLA group to 32.3 (24.8-42.0) in the m1273 group.
GMRs for wild-type cellular responses compared with controls ranged from 1.1 (95% CI 0.7-1.6) for ChAd
to 3.6 (2.4-5.5) for m1273. For BNT/BNT-primed individuals, spike IgG GMRs ranged from 1.3 (99% CI
1.0-1.5) in the half VLA group to 11.5 (9.4-14.1) in the m1273 group. GMRs for wild-type cellular
responses compared with controls ranged from 1.0 (95% CI 0.7-1.6) for half VLA to 4.7 (3.1-7.1) for
m1273. The results were similar between those aged 30-69 years and those aged 70 years and older.
Fatigue and pain were the most common solicited local and systemic adverse events, experienced more
in people aged 30-69 years than those aged 70 years or older. Serious adverse events were uncommon,
similar in active vaccine and control groups. In total, there were 24 serious adverse events: five in the
control group (two in control group A, three in control group B, and zero in control group C), two in
Ad26, five in VLA, one in VLA-half, one in BNT, two in BNT-half, two in ChAd, one in CVn, two in NVX, two
in NVX-half, and one in m1273. Interpretation(s): All study vaccines boosted antibody and neutralising
responses after ChAd/ChAd initial cour e and all except one after BNT/BNT, with no safety concerns.
Substantial differences in humoral and cellular responses, and vaccine availability will influence policy
choices for booster vaccination. Funding(s): UK Vaccine Taskforce and National Institute for Health
Research.Copyright © 2021 The Author(s). Published by Elsevier Ltd.
URL: http://www.journals.elsevier.com/the-lancet/
DOI: https://dx.doi.org/10.1016/S0140-6736%2821%2902717-3
31. Bartlett VL, Thomas A, Hur DJ, et al. Myopericarditis with Significant Left Ventricular Dysfunction
Following COVID-19 Vaccination: A Case Report. Am J Case Rep. 2021;22:e934066. DOI:
10.12659/AJCR.934066
10.12659/AJCR.934066.
ABSTRACT: BACKGROUND Since Emergency Use Authorization of COVID-19 vaccines in December 2020,
more is becoming known about their adverse effects. Growing numbers of myopericarditis cases after
COVID-19 vaccination are being reported, mostly in younger adults. While most of these patients have
recovered rapidly and without complications, it is still unclear whether patients who are older and have
greater cardiac dysfunction secondary to myopericarditis will also experience the same recovery. CASE
REPORT We report the case of a middle-aged man with myopericarditis and significant left ventricular
dysfunction after the second dose of the Pfizer/BioNTech BNT162b2 COVID-19 vaccine. He presented
several days after vaccination, and with non-steroidal anti-inflammatory treatment, he quickly
recovered ventricular function, and symptoms resolved within 1 week after vaccination. CONCLUSIONS
Vaccines are a key tool in combating the COVID-19 pandemic, yet many people are hesitant to seek
vaccination, perhaps for fear of adverse events. Our report of a middle-aged patient with significant left
ventricular dysfunction, who still experienced rapid recovery, should reassure the public about the
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safety of vaccines. Such rare adverse effects should not deter people from receiving COVID-19
vaccination.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34795198
DOI: 10.12659/AJCR.934066
10.12659/AJCR.934066.
32. Behrens C, Samii-Moghadam M, Gasperazzo T, et al. COVID-19 vaccination, from first dose to
booster: New insights into the frequency of most common systemic adverse events and possible
booster nocebo effects based on a systematic review. medRxiv. 2021. DOI:
10.1101/2021.12.15.21267847
ABSTRACT: Background: Based on placebo data, it has been recently demonstrated that the frequencies
of most common adverse events (AEs) of COVID-19 vaccination are overestimated due to negative
expectation bias of vaccine recipients (nocebo effect). Since booster studies lack comparators,
estimating the extent of the nocebo effect is difficult. We aimed to overcome this obstacle through a
systematic comparison of most common AE frequencies across vaccine doses (first, second, booster),
age groups, and vaccine vs. placebo arms. Method(s): We systematically assessed systemic AEs in
approved COVID-19 vaccines according to the PRISMA guidelines. All documents regarding COVID-19
vaccines with a booster dose authorized by the FDA (cutoff date 19 November 2021) were systematically
searched on PubMed and the FDA website. Solicited systemic AEs from all documents supporting
approval/authorization were collected. After standardization of doses and age groups, AE frequencies
were compared between vaccine and placebo. Finding(s): Two trials were identified for BNT162b2
(n=21,785 participants), two for mRNA-1273 (n=22,324), and one for Ad26.COV2.S (n=4,085). Fever
cases dropped to about half with the booster dose in all vaccines, whereas all other systemic AE
frequencies were similar to the preceding dose. Almost no fever cases occurred with placebo
(first/second dose); all other systemic AEs occurred at high frequencies. After subtracting placebo arm
values from vaccine values, the frequencies for the various AEs were roughly comparable within ea ch
dose for each vaccine. Interpretation(s): Fever is the only solicited systemic AE that can be assessed
objectively. It occurs about 50% less often with the booster than with the preceding dose. This may
indirectly indicate a considerable overestimation of systemic AEs in the case of booster vaccinations and
a pronounced nocebo effect. The nocebo effect appears to substantially contribute to the differences in
the frequencies of the various systemic AEs.Copyright The copyright holder for this preprint is the
author/funder, who has granted medRxiv a license to display the preprint in perpetuity. It is made
available under a CC-BY-NC-ND 4.0 International license.
URL: https://www.medrxiv.org/
DOI: 10.1101/2021.12.15.21267847
33. Bergman P, Blennow O, Hansson L, et al. Safety and efficacy of the mRNA BNT162b2 vaccine
against SARS-CoV-2 in five groups of immunocompromised patients and healthy controls in a
prospective open-label clinical trial. EBioMedicine. 2021;74:103705. DOI:
10.1016/j.ebiom.2021.103705
ABSTRACT: BACKGROUND: Patients with immunocompromised disorders have mainly been excluded
from clinical trials of vaccination against COVID-19. Thus, the aim of this prospective clinical trial was to
investigate safety and efficacy of BNT162b2 mRNA vaccination in five selected groups of
immunocompromised patients and healthy controls. METHODS: 539 study subjects (449 patients and 90
controls) were included. The patients had either primary (n=90), or secondary immunodeficiency
disorders due to human immunodeficiency virus infection (n=90), allogeneic hematopoietic stem cell
transplantation/CAR T cell therapy (n=90), solid organ transplantation (SOT) (n=89), or chronic
lymphocytic leukemia (CLL) (n=90). The primary endpoint was seroconversion rate two weeks after the
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second dose. The secondary endpoints were safety and documented SARS-CoV-2 infection. FINDINGS:
Adverse events were generally mild, but one case of fatal suspected unexpected serious adverse
reaction occurred. 72.2% of the immunocompromised patients seroconverted compared to 100% of the
controls (p=0.004). Lowest seroconversion rates were found in the SOT (43.4%) and CLL (63.3%) patient
groups with observed negative impact of treatment with mycophenolate mofetil and ibrutinib,
respectively. INTERPRETATION: The results showed that the mRNA BNT162b2 vaccine was safe in
immunocompromised patients. Rate of seroconversion was substantially lower than in healthy controls,
with a wide range of rates and antibody titres among predefined patient groups and subgroups. This
clinical trial highlights the need for additional vaccine doses in certain immunocompromised patient
groups to improve immunity. FUNDING: Knut and Alice Wallenberg Foundation, the Swedish Research
Council, Nordstjernan AB, Region Stockholm, Karolinska Institutet, and organizations for PID/CLLpatients in Sweden.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34861491
DOI: 10.1016/j.ebiom.2021.103705
34. Bhan C, Bheesham N, Shakuntulla F, et al. An unusual presentation of acute deep vein thrombosis
after the Moderna COVID-19 vaccine-a case report. Ann Transl Med. 2021;9(20):1605. DOI:
10.21037/atm-21-2772
10.21037/atm-21-2772.
ABSTRACT: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has caused a worldwide
pandemic of the multisystem disease coronavirus disease-2019 (COVID-19). Since the development of
COVID-19 vaccines, there has been extensive monitoring for potential serious side effects. We report an
unusual presentation of acute deep vein thrombosis (DVT) in the right upper extremity of a 27-year-old
Caucasian female, 3 days after receipt of her second dose of the Moderna COVID-19 vaccine. Her
relevant thrombophilia workup was negative on initial presentation. She was treated with rivaroxaban
for 3 months and her symptoms of right upper extremity swelling, and pain improved. Considering our
case did not have any evidence of thrombocytopenia, we discuss the possible pathophysiology of acute
DVT following Moderna COVID-19 vaccine in contrast to adenoviral vector COVID-19 vaccines (ChAdOx1
nCoV-19 and Ad26.COV2.S), including mRNA COVID-19 vaccine binding to pattern recognition receptors
(PRR) in the endosomes and cytosol leading to a pro inflammatory cascade and coagulopathy. We
highlight the importance of initial workup for acute DVT post COVID-19 vaccination, that should include
complete blood count (CBC) with platelet count, international normalized ratio (INR), prothrombin time
(PTT), D-dimer levels, fibrinogen levels, platelet factor 4 (PF4)/heparin enzyme-linked immunosorbent
assays (ELISA) followed by a confirmatory PF4 platelet activation assay such as serotonin release assay,
P-selectin expression assay, or heparin induced platelet aggregation (HIPA) assay, and imaging for
thrombosis.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34790811
DOI: 10.21037/atm-21-2772
10.21037/atm-21-2772.
35. Borroni E, Consonni D, Cugno M, et al. Side effects among healthcare workers from a large Milan
university hospital after second dose of BNT162b2 mRNA COVID-19 vaccine. Med Lav.
2021;112(6):477-85. DOI: 10.23749/mdl.v112i6.12507
10.23749/mdl.v112i6.12507.
ABSTRACT: BACKGROUND: In Italy, healthcare workers (HCWs) were among the first to receive COVID19 vaccination. Aim of the present study is to evaluate frequency and severity of adverse events (AEs)
following the second dose of BNT162b2 vaccine among HCWs of a large university hospital in Milan,
Italy. METHODS: One month after having received the second dose of vaccine, HCWs filled-in a form
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about type, severity, and duration of post-vaccination local and systemic symptoms. We calculated the
overall frequency of AEs and used multivariable Poisson regression models (adjusted for sex, age, BMI,
smoking, allergy history, previous SARS-CoV-2 infection, anti-hypertensive therapy, and occupation) to
calculate risk ratios (RR) and 95% confidence intervals (CI) of AEs according to selected variables.
RESULTS: We included 3659 HCWs. Overall, 2801 (76.6%) experienced at least one local event, with pain
at injection site being the most frequent (2788, 76.2%). Systemic events were reported by 2080 (56.8%)
HCWs, with fatigue (52.3%), muscle pain (42.2%), headache (37.7%), joint pain (31.9%), and fever
(26.2%) being the most frequent. Risks of systemic events were associated with female gender (RR=1.14,
CI: 1.06-1.23), age (strong decrease with increasing age, p-trend<0.001), allergy history (RR=1.13, CI:
1.05-1.20), and current smoking (RR=0.90, CI: 0.84-0.97). HCWs with previous SARS-CoV-2 infection
(even if symptomatic) were not at increased risk. CONCLUSIONS: Both local and systemic acute effects
after second dose of BNT162b2 vaccine were frequently reported. However, symptoms were mostly
light/mild and of short duration. Thus, our findings support the safety of COVID-19 vaccination in adults
in relatively good health.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34939617
DOI: 10.23749/mdl.v112i6.12507
10.23749/mdl.v112i6.12507.
36. Burrows A, Bartholomew T, Rudd J, et al. Sequential contralateral facial nerve palsies following
COVID-19 vaccination first and second doses. BMJ Case Rep. 2021;14(7). DOI: 10.1136/bcr-2021243829
10.1136/bcr-2021-243829.
ABSTRACT: A 61-year-old man presented to the ENT emergency clinic with a history of unilateral facial
nerve palsy occurring shortly after each dose of the Pfizer-BioNTech COVID-19 vaccine. The first episode
developed 5 hours after administration of the first dose and the second 2 days after administration of
the second dose. Investigations at initial presentation to the emergency department were
unremarkable, and the patient was diagnosed with Bell's palsy on both occasions. We describe the first
case of Bell's palsy occurring after each dose of any UK-approved COVID-19 vaccine. Single episodes of
unilateral facial nerve palsies have been reported in clinical trials and in subsequent case reports. There
has been no evidence, however, of an episode after each dose. We also describe the earliest onset of
symptoms from timing of administration of the vaccine, further suggesting the Bell's palsy was
associated with the vaccine.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34281950
DOI: 10.1136/bcr-2021-243829
10.1136/bcr-2021-243829.
37. Carli G, Nichele I, Ruggeri M, et al. Deep vein thrombosis (DVT) occurring shortly after the second
dose of mRNA SARS-CoV-2 vaccine. Intern Emerg Med. 2021;16(3):803-4. DOI: 10.1007/s11739-02102685-0
10.1007/s11739-021-02685-0. Epub 2021 Mar 9.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33687691
DOI: 10.1007/s11739-021-02685-0
10.1007/s11739-021-02685-0. Epub 2021 Mar 9.

Evidence Search Report: EOC220103 ESR

23

38. Ceacareanu A, Wintrob ZP. Summary of COVID-19 vaccine-related reports in the vaccine adverse
event reporting system. Journal of Research in Pharmacy Practice. 2021;10(3):107-13. DOI:
10.4103/jrpp.jrpp_49_21
ABSTRACT: Identification of the severe acute respiratory syndrome coronavirus 2 in humans toward the
end of 2019 triggered a rapid, intensive effort to develop a vaccine. Among the first three COVID -19
vaccines granted emergency use authorization by the U. S. Food and Drug Administration (FDA) were
two mRNA vaccines, never used on a large scale in humans, and one replication-incompetent human
adenovirus vector vaccine. Since the beginning of the vaccination efforts in December 2020, almost
220,000 adverse events (AEs) have been reported through the Vaccine Adverse Event Reporting System,
a reporting platform administered jointly by the FDA and the Centers for Disease Control to monitor
vaccine-related AEs. We queried this database twice (04/23/21 and 05/14/21) and identified the AE
reports with valid manufacturer-specific lot numbers (n = 76,336), a subset representing 33.54% of the
total reported AEs. Using vaccine and demographic characteristics at the time of each query date, a
model was generated to predict significant AEs, such as death. Our regression analysis revealed that the
average age (IRR 1.08) and the number of doses administered in an assisted living facility (IRR 1.01) were
significantly associated with the number of deaths observed in each lot, whereas the proportion of
remaining vaccine shelf-life (IRR 1.30) and the vaccine manufacturer (IRR 1.09) were not. Studies such as
this one are vital, as one of the best answers to vaccine hesitancy is reliable data confirming that the
available COVID-19 vaccines are safe and not associated with a significantly higher risk of AEs than
vaccines for other conditions.Copyright © 2021 Wolters Kluwer Medknow Publications. All rights
reserved.
URL: http://www.jrpp.net/
DOI: 10.4103/jrpp.jrpp_49_21
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10.5152/AnatolJCardiol.2021.99
10.5152/AnatolJCardiol.2021.99.
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ABSTRACT: INTRODUCTION: There is ongoing debate regarding the role of severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2) infection in asthma exacerbation, and its long-term impact on the
lung function of individuals with asthma. In contrast, the potential impact of coronavirus disease 2019
(COVID-19) vaccination on asthma is entirely unexplored. CASE STUDY: This study examined a
challenging case of severe asthma exacerbation in a 28-year-old female following two doses of the
mRNA-based vaccine BNT162b2 (Pfizer-BioNTech) at IRCCS Policlinico San Matteo in Pavia, Italy. The
patient, a fourth-year resident at the hospital, was vaccinated in early 2021. She was an occasional
smoker with a 10-year history of asthma and seasonal allergic rhinitis. She tested negative for SARS-CoV2 on several molecular swabs and serology tests. RESULTS: After receiving the second dose of vaccine,
the patient started to experience worsening of respiratory symptoms. Following several episodes and a
severe asthma attack, the patient required treatment with mepolizumab, a biologic drug (interleukin-5)
antagonist monoclonal antibody. CONCLUSION: This single case study is insufficient to draw conclusions
about the association between asthma exacerbation and the COVID-19 vaccine. While the cause-effect
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link between vaccination against SARS-CoV-2 and worsening of asthmatic disease might only be
suggested at present, this case is a valuable prompt for further investigation. This is particularly true
from the perspective of mass vaccination of adolescents and children currently underway across the
globe.
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ABSTRACT: BACKGROUND: The long-term control of COVID-19 depends on an effective global
vaccination strategy. Protecting healthcare workers (HCWs) from serious infection is critical. Malta, a
European country, initiated the vaccination roll-out using Pfizer-BioNTech COVID-19 vaccine targeting
HCWs. This study determined vaccination adverse effects (AEs) in this cohort. METHOD: An online
survey was disseminated to all HCWs via work email (29/3/21 to 9/4/21) to gather AEs regarding pain,
redness and swelling at injection site, fever, chills, fatigue, muscle/joint pains, headache, vomiting and
diarrhoea severity following each dose (Likert scale). Descriptive, comparative and multiple binary
regression analyses were performed. RESULTS: A response of 30.30% (n = 1480) was achieved with the
commonest AEs being pain at injection site (88.92% CI 95%: 87.21-90.42), mostly mild (51%) and
moderate (43%). Fatigue was reported by 72.97% (CI 95%: 70.65-75.17), 42% were mild and 41% were
moderate. Females reported significantly (P </= .05, respectively) more pain (OR: 1.90), redness (OR:
2.49), swelling at injection site (OR: 1.33), fever (OR: 1.74), chills (OR: 2.32), fatigue (OR: 2.43), muscle
(OR: 1.54) and joint pains (OR: 2.01), headache (OR: 2.07) and vomiting (OR: 3.43) when adjusted for age
and HCW role. Localised AEs were reported following both vaccine doses unlike systemic AEs that were
mostly reported after second doses. CONCLUSION: Vaccination benefits outweigh the minor AEs
experienced, with females exhibiting a higher susceptibility. The general low vaccination AEs observed
within the HCW cohort is encouraging and should help in allaying vaccine hesitancy among the
population.
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42. Dalin L, Susan C, Philip D, et al. Post-Vaccination Symptoms after A Third Dose of mRNA SARS-CoV2 Vaccination in Patients with Inflammatory Bowel Disease. medRxiv. 2021.
ABSTRACT: Symptoms after SARS-CoV-2 primary vaccination among patients with inflammatory bowel
disease (IBD) are generally of similar frequency, severity, and duration to those reported in the general
population. The symptom profile after a 3rd mRNA vaccine dose in the predominantly immunecompromised IBD population is unknown. We aimed to assess symptomology after a 3rd or booster
dose of mRNA vaccination in adults with IBD. We surveyed participants of the Coronavirus Risk
Associations and Longitudinal Evaluation in IBD (CORALE-IBD) post-vaccination registry for symptom
frequency and severity after a 3rd mRNA vaccine dose in an observational cohort study. In total, 524
participants (70% female, mean age 45 years) reported a third dose of mRNA vaccination through
October 11, 2021. Overall, 41% reported symptoms after a third dose, with symptoms generally more
frequent and more severe among participants younger than 55 years. The most frequent
postvaccination symptoms were injection site pain (39%), fatigue or malaise (34%), and headache (23%).
These symptoms were all less frequently reported after dose 3 than after dose 2. Gastrointestinal
symptoms were reported by 8.8%, which was slightly more frequent than after dose 2 (7.8%). Those
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with severe symptoms after dose 2 were more likely to have severe symptoms after dose 3. These
findings can reassure the IBD patient and provider communities that the likelihood and distribution of
symptoms after a third mRNA vaccine dose are generally similar to those after a second dose, and that
the frequency of postvaccination symptoms after dose 3 are generally lower than after dose 2.
URL: https://medrxiv.org/cgi/content/short/2021.12.05.21266089
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ABSTRACT: OBJECTIVES: To characterize the clinical course and outcomes of children 12-18 years of age
who developed probable myopericarditis after vaccination with the Pfizer-BioNTech (BNT162b2)
coronavirus disease 2019 (COVID-19) messenger RNA (mRNA) vaccine. STUDY DESIGN: A cross-sectional
study of 25 children, aged 12-18 years, diagnosed with probable myopericarditis after COVID-19 mRNA
vaccination as per the Centers for Disease Control and Prevention criteria for myopericarditis at 8 US
centers between May 10, 2021, and June 20, 2021. We retrospectively collected the following data:
demographics, severe acute respiratory syndrome coronavirus 2 virus detection or serologic testing,
clinical manifestations, laboratory test results, imaging study results, treatment, and time to resolutions
of symptoms. RESULTS: Most (88%) cases followed the second dose of vaccine, and chest pain (100%)
was the most common presenting symptom. Patients came to medical attention a median of 2 days
(range, <1-20 days) after receipt of Pfizer mRNA COVID-19 vaccination. All adolescents had an elevated
plasma troponin concentration. Echocardiographic abnormalities were infrequent, and 92% showed
normal cardiac function at presentation. However, cardiac magnetic resonance imaging, obtained in 16
patients (64%), revealed that 15 (94%) had late gadolinium enhancement consistent with
myopericarditis. Most were treated with ibuprofen or an equivalent nonsteroidal anti-inflammatory
drug for symptomatic relief. One patient was given a corticosteroid orally after the initial administration
of ibuprofen or an nonsteroidal anti-inflammatory drug; 2 patients also received intravenous immune
globulin. Symptom resolution was observed within 7 days in all patients. CONCLUSIONS: Our data
suggest that symptoms owing to myopericarditis after the mRNA COVID-19 vaccination tend to be mild
and transient. Approximately two-thirds of patients underwent cardiac magnetic resonance imaging,
which revealed evidence of myocardial inflammation despite a lack of echocardiographic abnormalities.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34339728
DOI: 10.1016/j.jpeds.2021.07.044
10.1016/j.jpeds.2021.07.044. Epub 2021 Jul 30.
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Case Report and Review of Current Evidence from Vaccine Adverse Events Reporting System
Database. J Prim Care Community Health. 2021;12:21501327211029230. DOI:
10.1177/21501327211029230
10.1177/21501327211029230.
ABSTRACT: COVID-19 vaccination related adverse events is an evolving field. Here we present a case of
acute myocardial injury that developed as a result of an acute immune response following the second
dose of COVID-19 vaccination (Moderna) in a 67-year-old man who presented in acute congestive heart
failure. His clinical course improved over 3 days. Review of the Vaccine Adverse Events Reporting System
(VAERS) in the Centers for Disease Control and Prevention websites identified 37 vaccine recipients who
developed myocarditis as an adverse event following COVID-19 vaccination. With the mass expansion of
COVID-19 vaccine administration, physicians need to be vigilant about the possibility of new adverse
events.
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10.3390/vaccines9090989
ABSTRACT: This systematic review and meta-analysis was conducted to compare the safety and efficacy
of 2019 novel coronavirus disease (COVID-19) vaccines according to vaccine platform and severe acute
respiratory syndrome coronavirus 2 (SARS-COV-2) infection severity. Articles published between 24
January 2020 and 30 May 2021 were retrieved via a PubMed and EMBASE search. A total of 12 reports
on phase-3 clinical trials and observational studies of COVID-19 vaccines were included in the review. In
terms of vaccine safety, mRNA vaccines showed more relevance to serious adverse events than viral
vector and inactivated vaccines, but no solid evidence indicated that COVID-19 vaccines directly caused
serious adverse events. Serious metabolic, musculoskeletal, immune-system, and renal disorders were
more common among inactivated vaccine recipients, and serious gastrointestinal complications and
infections were more common among viral vector and inactivated vaccine recipients. The occurrence of
serious vessel disorders was more frequent in mRNA vaccines. In terms of efficacy, two mRNA vaccine
doses conferred a lesser risk of SARS-COV-2 infection (odds ratio: 0.05; 95% confidence interval: 0.020.13) than did vaccination with viral vector and inactivated vaccines. All vaccines protected more against
symptomatic than asymptomatic cases (risk ratio, 0.11 vs. 0.34), but reduced the risk of severe SARSCOV-2 infection. The COVID-19 vaccines assessed in this study are sufficiently safe and effective. The
results indicate that two mRNA vaccine doses prevent SARS-COV-2 infection most effectively, but
further research is needed due to the high degree of heterogeneity among studies in this sample.
Interventions should be implemented continuously to reduce the risks of infection after one vaccine
dose and asymptomatic infection.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34579226
DOI: 10.3390/vaccines9090989
46. Fazlollahi A, Zahmatyar M, Noori M, et al. Cardiac complications following mRNA COVID -19
vaccines: A systematic review of case reports and case series. Reviews in medical virology.
2021:e2318. DOI: 10.1002/rmv.2318
10.1002/rmv.2318.
ABSTRACT: There have been several local and systemic adverse events associated with mRNA COVID -19
vaccines. Pericarditis, myocarditis and myocardial infarction are examples of cardiac complications
related to these vaccines. In this article, we conducted a systematic review of case reports and case
series to identify the clinical profile, investigations, and management of reported cardiac complications
post-mRNA COVID-19 vaccines. We systematically searched PubMed, Scopus, Web of Science, and
Google Scholar, as well as the medRxiv preprint server, with terms including: 'SARS-CoV-2', 'COVID-19',
'messenger RNA vaccine*', 'mRNA-1273 vaccine', 'BNT162 vaccine', 'myocarditis', 'pericarditis', 'stroke'
and 'Myocardial Ischemia' up to 25 September 2021. Studies were excluded if they were not case
reports or case series, or reported cases from non-mRNA vaccines. Case reports and case series were
included that investigated the potential cardiac complications associated with mRNA COVID -19 vaccines.
The JBI checklist was used to assess quality and data synthesis was conducted using a qualitative
methodology called narrative synthesis. Sixty-nine studies, including 43 case reports and 26 case series,
were included. Myocarditis/myopericarditis and pericarditis were the most common adverse events
among the 243 reported cardiac complications, post mRNA COVID-19 vaccination. Males with a median
age of 21 years had the highest frequency of myocarditis. Almost three quarters (74.4%) of cases with
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myocarditis had received the BNT162b2 vaccine and 87.7% had received the second dose of the vaccine.
Chest pain (96.1%) and fever (38.2%) were the most common presentations. CK-MB, troponin, and NTproBNP were elevated in 100%, 99.5% and 78.3% of subjects, respectively. ST-segment abnormality was
the most common electrocardiogram feature. Cardiac magnetic resonance imaging, which is the goldstandard approach for diagnosing myocarditis, was abnormal in all patients diagnosed with myocarditis.
Non-steroidal anti-inflammatory drugs were the most prescribed medication for the management of
myocarditis. Apart from inflammatory conditions, some rare cases of Takotsubo cardiomyopathy,
myocardial infarction, myocardial infarction with non-obstructive coronary arteries, and isolated
tachycardia were also reported following immunisation with mRNA COVID-19 vaccines. We
acknowledge that only reviewing case reports and case series studies is one potential limitation of our
study. We found that myocarditis was the most commonly reported adverse cardiac event associated
with mRNA COVID-19 vaccines, which presented as chest pain with a rise in cardiac biomarkers. Further
large-scale observational studies are recommended.
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DOI: 10.1002/rmv.2318
10.1002/rmv.2318.
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10.7759/cureus.17942. eCollection 2021 Sep.
ABSTRACT: The coronavirus disease 2019 (COVID-19) pandemic is one of the greatest health concerns
worldwide. Safe and effective COVID-19 vaccines are urgently needed and have been rapidly approved.
COVID-19 vaccine-induced thrombocytopenia was reported as a rare adverse effect in the Vaccine
Adverse Events Reporting System. A 25-year-old woman, who was previously diagnosed with immune
thrombocytopenia (ITP, stage I), had exacerbated severe thrombocytopenia (platelet count of
6,000/muL) with a headache, joint pain, general fatigue, and bleeding tendency three days after
receiving her second dose of the Pfizer BioNTech COVID-19 vaccine. Pulsed high-dose dexamethasone
therapy rapidly ameliorated the ITP. Although it is difficult to confirm a causal association between
Pfizer BioNTech COVID-19 vaccination and ITP exacerbation, abrupt onset of ITP exacerbation after
vaccination suggests that the ITP may be vaccination-induced thrombocytopenia exacerbation. Rare but
severe adverse events such as ITP may be observed, depending on increased numbers of individuals
who receive COVID-19 vaccines worldwide. Further investigation is needed to clarify the mechanisms of
COVID-19 vaccine-induced ITP.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34660131
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2021;25(19):5942-6. DOI: 10.26355/eurrev_202110_26871
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ABSTRACT: OBJECTIVE: The pandemic disease by SARS-CoV-2 infection does not have an effective
treatment. To prevent the disease, scientists developed vaccines that the clinicians use as an emergency
licensed vaccine. The objective of this study was to determine the side effects in personnel vaccinated at
the Military Central Hospital of Mexico with the BNT162b2 vaccine. PATIENTS AND METHODS: This study
included the subjects who had received both doses of the BNT162b2 vaccine between December 2020
and February 2021. We asked about the side effects after the first and the second vaccine doses. One
group had no history of COVID-19, and the second had a history of COVID-19. ANTI-SARS-CoV-2
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antibodies were measured by the immunodetection technique in the second group only. RESULTS: We
included 946 participants, 62% were women, and 80% were without comorbidities; 680 were included in
the first group, and only 266 were in the second group. After the first dose, 77% of the first group and
86% of the second group presented some side effects. After the second dose, 84% of the first group and
89% of the second group showed some side effects. The main side effect was mild pain. All participants
(126) were IgG positive, and only 26.9% were IgM positive at 17.5 days (12.8 days, 20.3 days) after the
second dose. CONCLUSIONS: There is a positive correlation between side effects after the first dose in
patients with a history of previous SARS-CoV-2 infection compared to those who did not. Nevertheless,
this correlation is not present after the second dose. The low percentage of IgM could be related to the
time interval between vaccination and sample measure.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34661253
DOI: 10.26355/eurrev_202110_26871
10.26355/eurrev_202110_26871.
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50. Gautam N, Saluja P, Fudim M, et al. A Late Presentation of COVID-19 Vaccine-Induced Myocarditis.
Cureus. 2021;13(9):e17890. DOI: 10.7759/cureus.17890
10.7759/cureus.17890. eCollection 2021 Sep.
ABSTRACT: With the introduction of the coronavirus disease 2019 (COVID-19) mRNA vaccines, the
incidence of severe infection has significantly decreased. While the vaccines have been shown to be
effective and safe, there have been few case reports of acute myocarditis within 3-5 days following the
second dose of the vaccine. We report a case of an elderly man who presented with acute-onset chest
pain after three months of receiving the second dose of the mRNA vaccine. He was found to have acute
myocarditis on cardiac magnetic resonance imaging (CMRI), which was attributed to exposure to the
COVID-19 vaccine in the absence of any other risk factors. Our patient demonstrated quick resolution of
symptoms and was discharged within 72 hours. We review the literature and summarize published case
reports on COVID-19 vaccine-associated myocarditis. The present case report provides new evidence
regarding the possible subacute presentation of myocarditis post-COVID-19 vaccine, and further
highlights the favorable outcome in this newly described clinical entity.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34660088
DOI: 10.7759/cureus.17890
10.7759/cureus.17890. eCollection 2021 Sep.
51. Gee J, Marquez P, Su J, et al. First Month of COVID-19 Vaccine Safety Monitoring - United States,
December 14, 2020-January 13, 2021. MMWR Morb Mortal Wkly Rep. 2021;70(8):283-8. DOI:
10.15585/mmwr.mm7008e3
ABSTRACT: Two coronavirus disease 2019 (COVID-19) vaccines are currently authorized for use in the
United States. The Food and Drug Administration (FDA) issued Emergency Use Authorization (EUA) for
the Pfizer-BioNTech COVID-19 vaccine on December 11, 2020, and for the Moderna COVID-19 vaccine
on December 18, 2020; each is administered as a 2-dose series. The Advisory Committee on
Immunization Practices issued interim recommendations for Pfizer-BioNTech and Moderna COVID-19
vaccines on December 12, 2020 (1), and December 19, 2020 (2), respectively; initial doses were
recommended for health care personnel and long-term care facility (LTCF) residents (3). Safety
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monitoring for these vaccines has been the most intense and comprehensive in U.S. history, using the
Vaccine Adverse Event Reporting System (VAERS), a spontaneous reporting system, and v-safe,* an
active surveillance system, during the initial implementation phases of the COVID-19 national
vaccination program (4). CDC conducted descriptive analyses of safety data from the first month of
vaccination (December 14, 2020-January 13, 2021). During this period, 13,794,904 vaccine doses were
administered, and VAERS received and processed(dagger) 6,994 reports of adverse events after
vaccination, including 6,354 (90.8%) that were classified as nonserious and 640 (9.2%) as serious.(
section sign) The symptoms most frequently reported to VAERS were headache (22.4%), fatigue (16.5%),
and dizziness (16.5%). A total of 113 deaths were reported to VAERS, including 78 (65%) among LTCF
residents; available information from death certificates, autopsy reports, medical records, and clinical
descriptions from VAERS reports and health care providers did not suggest any causal relationship
between COVID-19 vaccination and death. Rare cases of anaphylaxis after receipt of both vaccines were
reported (4.5 reported cases per million doses administered). Among persons who received PfizerBioNTech vaccine, reactions reported to the v-safe system were more frequent after receipt of the
second dose than after the first. The initial postauthorization safety profiles of the two COVID-19
vaccines in current use did not indicate evidence of unexpected serious adverse events. These data
provide reassurance and helpful information regarding what health care providers and vaccine
recipients might expect after vaccination.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33630816
DOI: 10.15585/mmwr.mm7008e3
52. Gilboa M, Mandelboim M, Indenbaum V, et al. Early Immunogenicity and safety of the third dose
of BNT162b2 mRNA Covid-19 vaccine among adults older than 60 years; real world experience. J Infect
Dis. 2021. DOI: 10.1093/infdis/jiab584
ABSTRACT: BACKGROUND: Despite high vaccine coverage, an increase in breakthrough COVID -19
infections, prompted administration of a third BNT162b2 dose to people>60 years in Israel since July
2021. Here, we report real-world immunogenicity following third dose. METHODS: Overall, 208
healthcare workers aged>60 were included. Paired pre- and post-second and/or -third dose IgG and
neutralizing-antibody titers were compared. A subpopulation of low-responders to the second dose
were also tested for T-cell activation. For 25 paired serum samples we tested neutralization of wild-type
vs. neutralization of delta and lambda variants, pre- and post-third dose. Active surveillance of vaccine
adverse-events was conducted through surveys. RESULTS: A pronounced immune response was
observed following the third dose, including a 33-fold and 51-fold increase in IgG and neutralizing ab,
respectively. The neutralizing antibody levels post-third-dose were 9.34 times higher than post-seconddose (GMT 2598 95%CI 2085-3237 vs. 207 95%CI 126-339). Nine previously low-responders, had a
significant antibody increase post-third-dose, and 7/9 showed increase in T cell activation. Additionally,
sera obtained post-third-dose, highly and comparably neutralized the wild-type, delta and lambda
variants. Of 1056 responders to the adverse-event survey, none had serious events. CONCLUSIONS: We
demonstrate a rapid and broad immune response to the third BNT162b2 dose in individuals>60 years.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34850049
DOI: 10.1093/infdis/jiab584
53. Goblirsch TJ, Paulson AE, Tashko G, et al. Graves' disease following administration of second dose
of SARS-CoV-2 vaccine. BMJ Case Rep. 2021;14(12). DOI: 10.1136/bcr-2021-246432
10.1136/bcr-2021-246432.
ABSTRACT: The SARS-CoV-2 vaccines have had an overwhelming success in curbing the COVID-19 global
pandemic, accounting for countless lives saved. Adverse reactions are inevitable, given the vast scale of
vaccination required to mitigate future surges of COVID-19. Hyperthyroid disorders have been reported
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as potential adverse reactions to SARS-CoV-2 vaccines in two patients with Graves' disease and a group
of adults with subacute thyroiditis occurring in young women healthcare workers. We report a case of
clinical Graves' disease in a woman with a previously stable multinodular goitre that occurred 14 days
following her second dose of Pfizer-BioNTech SARS-CoV-2 vaccine.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34969799
DOI: 10.1136/bcr-2021-246432
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Vaxzevria ChadOx1-S (AstraZeneca) vaccine, Victoria, Australia. Vaccine. 2021;39(48):7052-7. DOI:
10.1016/j.vaccine.2021.10.030
ABSTRACT: Emerging evidence suggest a possible association between immune thrombocytopenia (ITP)
and some formulations of COVID-19 vaccine. We conducted a retrospective case series of ITP following
vaccination with Vaxzevria ChadOx1-S (AstraZeneca) and mRNA Comirnaty BNT162b2 COVID-19 (PfizerBioNTech) vaccines and compare the incidence to expected background rates for Victoria during the first
six months of the Australian COVID-19 vaccination roll-out in 2021. Cases were identified by reports to
the Victorian state vaccine safety service, SAEFVIC, of individuals aged 18 years or older presenting with
thrombocytopenia following COVID-19 vaccination without evidence of thrombosis. Twenty-one
confirmed or probable cases of ITP were identified following receipt of AstraZeneca (n = 17) or PfizerBioNTech (n = 4) vaccines. This translates to an observed incidence of 8 per million doses for
AstraZeneca vaccine, twice the expected background rate of 4.1 per million. The observed rate for
Pfizer-BioNTech was consistent with the expected background rate. The median time to onset for the
cases post AstraZeneca vaccination was 10 days (range 1-78) and median platelet nadir 5 x 10(9)/L
(range 0-67 x 10(9)/L). Hospital presentations or admissions for management of symptoms such as
bleeding occurred in 18 (86%) of the cases. The majority of cases (n = 11) required intervention with at
least 2 therapy modalities. In conclusion, we observed a substantially higher than expected rate of ITP
following AstraZeneca vaccination. ITP is the second haematological adverse event, distinct from that of
thrombosis with thrombocytopenia syndrome (TTS), observed following AstraZeneca vaccination.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34756770
DOI: 10.1016/j.vaccine.2021.10.030
55. Gross R, Zanoni M, Seidel A, et al. Heterologous ChAdOx1 nCoV-19 and BNT162b2 prime-boost
vaccination elicits potent neutralizing antibody responses and T cell reactivity against prevalent SARS CoV-2 variants. EBioMedicine. 2021;75:103761. DOI: 10.1016/j.ebiom.2021.103761
ABSTRACT: BACKGROUND: Heterologous COVID-19 vaccination regimens combining vector- and mRNAbased vaccines are already administered, but data on solicited adverse reactions, immunological
responses and elicited protection are limited. METHODS: To evaluate the reactogenicity and humoral as
well as cellular immune responses towards most prevalent SARS-CoV-2 variants after a heterologous
ChAdOx1 nCoV-19 BNT162b2 prime-boost vaccination, we analysed a cohort of 26 clinic employees
aged 25-46 (median 30.5) years who received a ChAdOx1 nCoV-19 prime followed by a BNT162b2 boost
after an 8-week interval. Serological data were compared to a cohort which received homologous
BNT162b2 vaccination with a 3-week interval (14 individuals aged 25-65, median 42). FINDINGS: Selfreported solicited symptoms after ChAdOx1 nCoV-19 prime were in line with previous reports and more
severe than after the BNT162b2 boost. Antibody titres increased significantly over time resulting in
strong neutralization titres two weeks after the BNT162b2 boost and subsequently slightly decreased
over the course of 17 weeks. At the latest time point measured, all analysed sera retained neutralizing
activity against the currently dominant Delta (B.1.617.2) variant. Two weeks post boost, neutralizing
activity against the Alpha (B.1.1.7) and immune-evading Beta (B.1.351) variant was approximately 4-fold
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higher than in individuals receiving homologous BNT162b2 vaccination. No difference was observed in
neutralization of Kappa (B.1.617.1). In addition, heterologous vaccination induced CD4(+) and CD8(+) T
cells reactive to SARS-CoV-2 spike peptides of all analysed variants; Wuhan-Hu-1, Alpha, Beta, Gamma
(P.1), and Delta. INTERPRETATION: In conclusion, heterologous ChAdOx1 nCoV-19 / BNT162b2 primeboost vaccination is not associated with serious adverse events and induces potent humoral and cellular
immune responses. The Alpha, Beta, Delta, and Kappa variants of spike are potently neutralized by sera
from all participants and reactive T cells recognize spike peptides of all tested variants. These results
suggest that this heterologous vaccination regimen is at least as immunogenic and protective as
homologous vaccinations and also offers protection against current variants of concern. FUNDING: This
project has received funding from the European Union's Horizon 2020 research and innovation
programme, the German Research Foundation, the BMBF, the Robert Koch Institute (RKI), the BadenWurttemberg Stiftung, the county of Lower Saxony, the Ministry for Science, Research and the Arts of
Baden-Wurttemberg, Germany, and the National Institutes of Health.
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56. Hause AM, Baggs J, Marquez P, et al. COVID-19 Vaccine Safety in Children Aged 5-11 Years - United
States, November 3-December 19, 2021. MMWR Morb Mortal Wkly Rep. 2021;70(5152):1755-60. DOI:
10.15585/mmwr.mm705152a1
ABSTRACT: On October 29, 2021, the Food and Drug Administration (FDA) amended the Emergency Use
Authorization (EUA) for Pfizer-BioNTech COVID-19 (BNT162b2) mRNA vaccine to expand its use to
children aged 5-11 years, administered as 2 doses (10 mug, 0.2mL each) 3 weeks apart (1). As of
December 19, 2021, only the Pfizer-BioNTech COVID-19 vaccine is authorized for administration to
children aged 5-17 years (2,3). In preauthorization clinical trials, Pfizer-BioNTech COVID-19 vaccine was
administered to 3,109 children aged 5-11 years; most adverse events were mild to moderate, and no
serious adverse events related to vaccination were reported (4). To further characterize safety of the
vaccine in children aged 5-11 years, CDC reviewed adverse events after receipt of Pfizer-BioNTech
COVID-19 vaccine reported to the Vaccine Adverse Event Reporting System (VAERS), a passive vaccine
safety surveillance system co-managed by CDC and FDA, and adverse events and health impact
assessments reported to v-safe, a voluntary smartphone-based safety surveillance system for adverse
events after COVID-19 vaccination,* during November 3-December 19, 2021. Approximately 8.7 million
doses of Pfizer-BioNTech COVID-19 vaccine were administered to children aged 5-11 years(dagger)
during this period; VAERS received 4,249 reports of adverse events after vaccination with PfizerBioNTech COVID-19 vaccine in this age group, 4,149 (97.6%) of which were not serious. Approximately
42,504 children aged 5-11 years were enrolled in v-safe after vaccination with Pfizer-BioNTech COVID-19
vaccine; after dose 2, a total of 17,180 (57.5%) local and 12,223 systemic (40.9%) reactions (including
injection-site pain, fatigue, or headache) were reported. The preliminary safety findings are similar to
those from preauthorization clinical trials (4,5). The Advisory Committee on Immunization Practices
(ACIP) recommends the Pfizer-BioNTech COVID-19 vaccine for children aged 5-11 years for the
prevention of COVID-19 (6). Parents and guardians of children aged 5-11 years vaccinated with PfizerBioNTech COVID-19 vaccine should be advised that local and systemic reactions are expected after
vaccination. Vaccination is the most effective way to prevent COVID-19. CDC and FDA will continue to
monitor vaccine safety and will provide updates as needed to guide COVID-19 vaccination
recommendations.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34968370
DOI: 10.15585/mmwr.mm705152a1
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57. Hernandez AF, Calina D, Poulas K, et al. Safety of COVID-19 vaccines administered in the EU:
Should we be concerned? Toxicol Rep. 2021;8:871-9. DOI: 10.1016/j.toxrep.2021.04.003
ABSTRACT: The COVID-19 pandemic has had an unprecedented and devastating impact on public
health, society and economics around the world. As a result, the development of vaccines to protect
individuals from symptomatic COVID-19 infections has represented the only feasible health tool to
combat the spread of the disease. However, at the same time the development and regulatory
assessment of different vaccines has challenged pharmaceutical industries and regulatory agencies as
this process has occurred in the shorter time ever though. So far, two mRNA and two adenovirusvectored vaccines have received a conditional marketing authorisation in the EU and other countries.
This review summarized and discusses the assessment reports of the European Medicine Agency (EMA)
concerning the safety of the 3 vaccines currently used in the EU (Pfizer, Moderna and Astra-Zeneca). A
particular focus has been paid to safety information from pre-clinical (animal) and clinical (phase 3 trials)
studies. Overall, the most frequent adverse effects reported after the administration of these vaccines
consisted of local reactions at the injection site (sore arm and erythema) followed by non-specific
systemic effects (myalgia, chills, fatigue, headache, and fever), which occurred soon after vaccination
and resolved shortly. Rare cases of vaccine-induced immune thrombotic thrombocytopenia have been
reported for Vaxzevria. Data on long-term studies, interaction with other vaccines, use in
pregnancy/breast-feeding, use in immunocompromised subjects, and in subjects with comorbidities,
autoimmune or inflammatory disorders are still missing for these vaccines. Therefore, careful follow-up
and surveillance studies for continued vaccine safety monitoring will be needed to ascertain the
potential risks of such adverse events or diseases. In conclusion, the benefits and risks of current COVID 19 vaccines must be weighed against the real possibility of contract the disease and develop
complications and long-term sequels; all this on the basis of the available scientific evidence and in the
absence of unmotivated biases.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33898273
DOI: 10.1016/j.toxrep.2021.04.003
58. Hoff NP, Freise NF, Schmidt AG, et al. Delayed skin reaction after mRNA-1273 vaccine against
SARS-CoV-2: a rare clinical reaction. Eur J Med Res. 2021;26(1):98. DOI: 10.1186/s40001-021-00557-z
10.1186/s40001-021-00557-z.
ABSTRACT: BACKGROUND: The coronavirus disease 2019 (COVID-19) is associated with a wide clinical
spectrum of skin manifestations, including urticarial, vesicular, vasculitic and chilblain-like lesions.
Recently, delayed skin reactions have been reported in 1% individuals following mRNA vaccination
against SARS-CoV-2. The exact pathophysiology and the risk factors still remain unclear. PATIENTS AND
METHODS: 6821 employees and patients were vaccinated at our institutions between February and June
2021. Every patient received two doses of the mRNA-1273 vaccine in our hospitals, and reported back in
case of any side effects which were collected in our hospital managed database. RESULTS: Eleven of
6821 vaccinated patients (0.16%) developed delayed skin reactions after either the first or second dose
of the mRNA-1273 vaccine against SARS-CoV-2. Eight of 11 patients (73%) developed a rash after the
first dose, while in 3/11 (27%), the rash occurred after the second dose. More females (9/11) were
affected. Four of 11 patients required antihistamines, with two needing additional topical steroids. All
the cutaneous manifestations resolved within 14 days. None of the skin reactions after the first dose of
the vaccine prevented the administration of the second dose. There were no long-term cutaneous
sequelae in any of the affected individuals. CONCLUSION: Our data suggests that skin reactions after the
use of mRNA-1273 vaccine against SARS-CoV-2 are possible, but rare. Further studies need to be done to
understand the pathophysiology of these lesions.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34433495
DOI: 10.1186/s40001-021-00557-z
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59. Iftikhar H, Noor SMU, Masood M, et al. Bell's Palsy After 24 Hours of mRNA-1273 SARS-CoV-2
Vaccine. Cureus. 2021;13(6):e15935. DOI: 10.7759/cureus.15935
10.7759/cureus.15935. eCollection 2021 Jun.
ABSTRACT: Coronavirus disease 2019 (COVID-19) has become the fastest-spreading pandemic of the
21st century. Various vaccines have been made available via emergency use authoriz ation. Currently,
two mRNA vaccines are being offered internationally, BNT162b2 and mRNA-1273. In randomized trials
of these vaccines, the incidence of Bell's palsy in the vaccinated group does not statistically exceed the
placebo group. The FDA recommends increased surveillance for Bell's palsy as a potential side effect
with the administration of the vaccines among larger populations globally. There have been a few case
reports of Bell's palsy associated with mRNA vaccines. Type I interferons have been proposed as the
potential mechanism linking mRNA COVID-19 vaccines to Bell's palsy. Here, we report the case of a 36year-old previously healthy patient who developed symptoms of Bell's palsy along with left-arm
numbness, tingling, and subjective weakness masquerading as a subacute stroke after receiving the
second dose of the mRNA-1273 vaccine. CT and MRI of the brain were unremarkable. He was discharged
home with a diagnosis of Bell's palsy and improved on follow-up. mRNA COVID-19 vaccines may be
considered a risk factor for Bell's palsy.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34336436
DOI: 10.7759/cureus.15935
10.7759/cureus.15935. eCollection 2021 Jun.
60. Im JH, Kim E, Lee E, et al. Adverse Events with the Pfizer-BioNTech COVID-19 Vaccine among
Korean Healthcare Workers. Yonsei Med J. 2021;62(12):1162-8. DOI: 10.3349/ymj.2021.62.12.1162
10.3349/ymj.2021.62.12.1162.
ABSTRACT: The Pfizer-BioNTech COVID-19 vaccine has shown excellent clinical effectiveness; however,
adverse events of the vaccine remain a concern in Korea. We surveyed adverse events in 2498
healthcare workers vaccinated with the Pfizer-BioNTech COVID-19 vaccine at a university hospital. The
survey was conducted using a diary card for 7 days following each injection. The questionnaire response
rate was 75.1% (1876/2498) for the first dose and 73.8% (1840/2493) for the second dose. Among local
reactions, pain was the most commonly reported (84.9% after the first dose and 90.4% after the second
dose). After the second dose, two people visited the emergency room due to severe local pain, but no
hospitalization or skin necrosis occurred. Among systemic reactions, fatigue was most frequently
reported (52.8% after the first dose and 77.0% after the second dose), followed by myalgia (49.0% and
76.1%), headache (28.7% and 59.2%), chills (16.7% and 54.0%), and arthralgia (11.4% and 39.2%). One or
more critical adverse events occurred in 0.2% and 0.7% of the vaccinees. Except for urticaria, more
adverse events were reported after the second dose than after the first dose. In the future, adverse
events should be investigated in older adults, and a future study with a longer observation period should
be conducted.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34816647
DOI: 10.3349/ymj.2021.62.12.1162
10.3349/ymj.2021.62.12.1162.
61. Intapiboon P, Seepathomnarong P, Ongarj J, et al. Immunogenicity and Safety of an Intradermal
BNT162b2 mRNA Vaccine Booster after Two Doses of Inactivated SARS -CoV-2 Vaccine in Healthy
Population. Vaccines (Basel). 2021;9(12):1375. DOI: 10.3390/vaccines9121375
ABSTRACT: Effective vaccine coverage is urgently needed to tackle the COVID-19 pandemic. Inactivated
vaccines have been introduced in many countries for emergency usage, but have only provided limited
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protection. Heterologous vaccination is a promising strategy to maximise vaccine immunogenicity. Here,
we conducted a phase I, randomised control trial to observe the safety and immunogenicity after an
intradermal boost, using a fractional dosage (1:5) of BNT162b2 mRNA vaccine in healthy participants in
Songkhla, Thailand. In total, 91 volunteers who had been administered with two doses of inactivated
SARS-CoV-2 (CoronaVac) were recruited into the study, and then randomised (1:1:1) to received
different regimens of the third dose. An intramuscular booster with a full dose of BNT162b2 was
included as a conventional control, and a half dose group was included as reciprocal comparator. Both,
immediate and delayed adverse events following immunisation (AEFI) were monitored. Humoral and
cellular immune responses were examined to observe the booster effects. The intradermal booster
provided significantly fewer systemic side effects, from 70% down to 19.4% (p < 0.001); however, they
were comparable to local reactions with the conventional intramuscular booster. In the intradermal
group after receiving only one fifth of the conventional dosage, serum Anti-RBD IgG was halved
compared to the full dose of an intramuscular injection. However, the neutralising function against the
Delta strain remained intact. T cell responses were also less effective in the intradermal group compared
to the intramuscular booster. Together, the intradermal booster, using a fractional dose of BNT162b2,
can reduce systemic reactions and provides a good level and function of antibody responses compared
to the conventional booster. This favourable intradermal boosting strategy provides a suitable
alternative for vaccines and effective vaccine management to increase the coverage during the vaccine
shortage.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34960122
DOI: 10.3390/vaccines9121375
62. Jacobson MA, Zakaria A, Maung Z, et al. Incidence and Characteristics of Delayed Injection Site
Reaction to the mRNA-1273 SARS-CoV2 Vaccine (Moderna) in a Cohort of Hospital Employees. Clin
Infect Dis. 2021. DOI: 10.1093/cid/ciab518
ABSTRACT: BACKGROUND: COVID-19 vaccines, primarily mRNA types, are administered to 2,000,000
individuals per day in the US under FDA emergency use authorization. METHODS: Observational cohort
study of hospital workers who received their first SARS-CoV2 mRNA vaccination between December 14,
2020 and January 8, 2021, including cases reporting onset of an injection site reaction > 48 hours after
administration of their first or second dose to an employee hotline. RESULTS: Thirteen female
employees, who received mRNA-1273 SARS-CoV2 vaccine (Moderna) during the first three weeks of
SARS-CoV2 vaccine rollout at San Francisco General Hospital, reported a pruritic rash at the injection site
appearing 3-9 days after receiving their initial dose. Five had milder or similar reactions with earlier
onset after the second dose. One additional female employee reported this delayed reaction only after
the second dose. None of these 14 employees reported serious adverse events, such as anaphylaxis, or
had symptoms severe enough to seek medical attention. These cases represented 1.1% of the 1,275
female employees who received their first mRNA-1273 dose, and 2.0% of the 557 who were 31-45 years
old, during this initial vaccine rollout. None of 675 males initiating mRNA-1273 or 3,612 employees of
either sex initiating BNT162b (Pfizer) vaccination during this period reported this delayed onset reaction.
CONCLUSIONS: These results suggest that delayed-onset, injection-site pruritic rashes after mRNA-1273
SARS-CoV2 vaccine administration, lasting up to a week, occur commonly in females, do not lead to
serious sequela, and should not deter receipt of the second vaccine dose.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34086881
DOI: 10.1093/cid/ciab518
63. Johnston MS, Galan A, Watsky KL, et al. Delayed Localized Hypersensitivity Reactions to the
Moderna COVID-19 Vaccine: A Case Series. JAMA Dermatol. 2021;157(6):716-20. DOI:
10.1001/jamadermatol.2021.1214
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ABSTRACT: Importance: In response to the coronavirus disease 2019 (COVID-19) pandemic, 2 mRNA
vaccines (Pfizer-BioNTech and Moderna) received emergency use authorization from the US Food and
Drug Administration in December 2020. Some patients in the US have developed delayed localized
cutaneous vaccine reactions that have been dubbed "COVID arm." Objective: To describe the course of
localized cutaneous injection-site reactions to the Moderna COVID-19 vaccine, subsequent reactions to
the second vaccine dose, and to characterize the findings of histopathologic examination of the
reaction. Design, Setting, and Participants: This retrospective case series study was performed at Yale
New Haven Hospital, a tertiary medical center in New Haven, Connecticut, with 16 patients referred
with localized cutaneous injection-site reactions from January 20 through February 12, 2021. Main
Outcomes and Measures: We collected each patient's demographic information, a brief relevant
medical history, clinical course, and treatment (if any); and considered the findings of a histopathologic
examination of 1 skin biopsy specimen. Results: Of 16 patients (median [range] age, 38 [25-89] years; 13
[81%] women), 14 patients self-identified as White and 2 as Asian. The delayed localized cutaneous
reactions developed in a median (range) of 7 (2-12) days after receiving the Moderna COVID-19 vaccine.
These reactions occurred at or near the injection site and were described as pruritic, painful, and
edematous pink plaques. None of the participants had received the Pfizer-BioNTech vaccine. Results of a
skin biopsy specimen demonstrated a mild predominantly perivascular mixed infiltrate with
lymphocytes and eosinophils, consistent with a dermal hypersensitivity reaction. Of participants who
had a reaction to first vaccine dose (15 of 16 patients), most (11 patients) developed a similar localized
injection-site reaction to the second vaccine dose; most (10 patients) also developed the second
reaction sooner as compared with the first-dose reaction. Conclusions and Relevance: Clinical and
histopathologic findings of this case series study indicate that the localized injection-site reactions to the
Moderna COVID-19 vaccine are a delayed hypersensitivity reaction. These reactions may occur sooner
after the second dose, but they are self-limited and not associated with serious vaccine adverse effects.
In contrast to immediate hypersensitivity reactions (eg, anaphylaxis, urticaria), these delayed reactions
(dubbed "COVID arm") are not a contraindication to subsequent vaccination.
URL: https://www.ncbi.nlm.nih.gov/pubmed/33978670
DOI: 10.1001/jamadermatol.2021.1214
10.1001/jamadermatol.2021.1214.
64. Jyssum I, Kared H, Tran TT, et al. Humoral and cellular immune responses to two and three doses
of SARS-CoV-2 vaccines in rituximab-treated patients with rheumatoid arthritis: a prospective, cohort
study. Lancet Rheumatol. 2021. DOI: 10.1016/S2665-9913(21)00394-5
ABSTRACT: Background: In rituximab-treated patients with rheumatoid arthritis, humoral and cellular
immune responses after two or three doses of SARS-CoV-2 vaccines are not well characterised. We
aimed to address this knowledge gap. Methods: This prospective, cohort study (Nor-vaC) was done at
two hospitals in Norway. For this sub-study, we enrolled patients with rheumatoid arthritis on rituximab
treatment and healthy controls who received SARS-CoV-2 vaccines according to the Norwegian national
vaccination programme. Patients with insufficient serological responses to two doses (antibody to the
receptor-binding domain [RBD] of the SARS-CoV-2 spike protein concentration <100 arbitrary units
[AU]/mL) were allotted a third vaccine dose. Antibodies to the RBD of the SARS-CoV-2 spike protein
were measured in serum 2-4 weeks after the second and third doses. Vaccine-elicited T-cell responses
were assessed in vitro using blood samples taken before and 7-10 days after the second dose and 3
weeks after the third dose from a subset of patients by stimulating cryopreserved peripheral blood
mononuclear cells with spike protein peptides. The main outcomes were the proportions of participants
with serological responses (anti-RBD antibody concentrations of >/=70 AU/mL) and T-cell responses to
spike peptides following two and three doses of SARS-CoV-2 vaccines. The study is registered at
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ClinicalTrials.gov, NCT04798625, and is ongoing. Findings: Between Feb 9, 2021, and May 27, 2021, 90
patients were enrolled, 87 of whom donated serum and were included in our analyses (69 [79.3%]
women and 18 [20.7%] men). 1114 healthy controls were included (854 [76.7%] women and 260 [23.3%]
men). 49 patients were allotted a third vaccine dose. 19 (21.8%) of 87 patients, compared with 1096
(98.4%) of 1114 healthy controls, had a serological response after two doses (p<0.0001). Time since last
rituximab infusion (median 267 days [IQR 222-324] in responders vs 107 days [80-152] in nonresponders) and vaccine type (mRNA-1273 vs BNT162b2) were significantly associated with serological
response (adjusting for age and sex). After two doses, 10 (53%) of 19 patients had CD4(+) T-cell
responses and 14 (74%) had CD8(+) T-cell responses. A third vaccine dose induced serological responses
in eight (16.3%) of 49 patients, but induced CD4(+) and CD8(+) T-cell responses in all patients assessed
(n=12), including responses to the SARS-CoV-2 delta variant (B.1.617.2). Adverse events were reported
in 32 (48%) of 67 patients and in 191 (78%) of 244 healthy controls after two doses, with the frequency
not increasing after the third dose. There were no serious adverse events or deaths. Interpretation: This
study provides important insight into the divergent humoral and cellular responses to two and three
doses of SARS-CoV-2 vaccines in rituximab-treated patients with rheumatoid arthritis. A third vaccine
dose given 6-9 months after a rituximab infusion might not induce a serological response, but could be
considered to boost the cellular immune response. Funding: The Coalition for Epidemic Preparedness
Innovations, Research Council of Norway Covid, the KG Jebsen Foundation, Oslo University Hospital, the
University of Oslo, the South-Eastern Norway Regional Health Authority, Dr Trygve Gythfeldt og frues
forskningsfond, the Karin Fossum Foundation, and the Research Foundation at Diakonhjemmet Hospital.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34977602
DOI: 10.1016/S2665-9913(21)00394-5
65. Kahn B, Apostolidis SA, Bhatt V, et al. Multisystem Inflammation and Organ Dysfunction After
BNT162b2 Messenger RNA Coronavirus Disease 2019 Vaccination. Crit Care Explor. 2021;3(11):e0578.
DOI: 10.1097/CCE.0000000000000578
ABSTRACT: The U.S. Food and Drug Administration has to date granted approval or emergency use
authorization to three vaccines against severe acute respiratory syndrome coronavirus 2 and
coronavirus disease 2019. In clinical trials and real-use observational studies, the Pfizer-BioNTech
BNT162b2 messenger RNA coronavirus disease 2019 vaccine, as well as the Moderna mRNA-1273
messenger RNA coronavirus disease 2019 vaccine, have demonstrated high efficacy and few adverse
events. CASE SUMMARY: A 20-year-old male college student in good health developed tinnitus and
hematuria shortly after vaccination and progressed swiftly to a syndrome of: systemic inflammation;
acute kidney injury requiring hemodialysis; acute, bilateral, complete sensorineural hearing loss;
radiographic evidence of acute multifocal ischemic strokes; pericardial effusion complicated by
tamponade physiology requiring pericardial evacuation; pleural effusions requiring evacuation; and
systemic capillary leak. An extensive clinical and research investigation, including cytokine analysis,
whole blood cytometry by time of flight, and whole exome sequencing, did not reveal a definitive
explanatory mechanism. CONCLUSION: While the overall safety profile of the BNT162b2 coronavirus
disease 2019 vaccine remains excellent for the general population, rare serious events have been
reported. In this report, we describe a case of multisystem inflammation and organ dysfunction of
unknown mechanism beginning shortly after administration of the first dose of BNT162b2 coronavirus
disease 2019 vaccine in a previously healthy recipient.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34765984
DOI: 10.1097/CCE.0000000000000578
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66. Kang YM, Lim J, Choe KW, et al. Reactogenicity after the first and second doses of BNT162b2
mRNA coronavirus disease vaccine: a single-center study. Clin Exp Vaccine Res. 2021;10(3):282-9. DOI:
10.7774/cevr.2021.10.3.282
10.7774/cevr.2021.10.3.282. Epub 2021 Sep 30.
ABSTRACT: Purpose: This study was conducted to determine differences in adverse events associated
with the first and second doses of the BNT162b2 coronavirus disease 2019 vaccine based on the age and
sex of recipients. Materials and Methods: An online survey on the post-vaccination adverse events of
healthcare workers was conducted from March 2021 to April 2021. The differences in the types of
adverse events, including severity, onset time, and duration of symptoms, and how the adverse events
were dealt with by the patient were analyzed based on the age and sex. The profiles of adverse events
were compared after the first and second vaccination doses. Results: Among the 131 participants who
participated in the online survey out of 208 vaccine recipients, 43 and 80 recipients of the BNT162b2
vaccine experienced adverse events after the first and second dose, respectively. No sex-related
differences were observed in the profiles of adverse events in vaccinated recipients. The overall
frequency of adverse events did not differ based on age after the first dose. After the second dose, the
frequency of adverse events, including both local and systemic reactions was significantly higher in the
younger age group than in the older age group. Conclusion: The BNT162b2 vaccine resulted in a higher
frequency of adverse events after the second dose than after the first dose especially in the younger age
group; however, no sex-related differences associated with these adverse events were observed.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34703812
DOI: 10.7774/cevr.2021.10.3.282
10.7774/cevr.2021.10.3.282. Epub 2021 Sep 30.
67. Kanokudom S, Assawakosri S, Suntronwong N, et al. Safety and immunogenicity of the third
booster dose with inactivated, viral vector, and mRNA COVID-19 vaccines in fully immunized healthy
adults with inactivated vaccine. medRxiv. 2021. DOI: 10.1101/2021.12.03.21267281
ABSTRACT: The coronavirus disease-2019 (COVID-19) pandemic has become a severe healthcare
problem worldwide since the first outbreak in late December 2019. Currently, the COVID-19 vaccine has
been used in many countries, but it is still unable to control the spread of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection despite patients receiving full vaccination doses.
Therefore, we aimed to appraise the booster effect of the different platforms of vaccines, including
inactivated vaccine (BBIBP), viral vector vaccine (AZD122), and mRNA vaccine (BNT162b2) in healthy
adults who received the full dose of inactivated vaccine (CoronaVac). The booster dose was safe with no
serious adverse events. Moreover, the immunogenicity indicated that the booster dose with viral vector
and mRNA vaccine achieved a significant proportion of Ig anti-receptor binding domain (RBD), IgG antiRBD, and IgA anti-S1 booster response. In contrast, inactivated vaccine achieved a lower booster
response than others. Consequently, the neutralization activity of vaccinated serum had a high
inhibition of over 90% against SARS-CoV-2 wild-type and their variants (B.1.1.7-alpha, B.1.351-beta, and
B.1.617.2-delta). In addition, IgG anti-nucleocapsid was observed only among the group that received
the BBIBP booster. Our study found a significant increase in levels of interferon gamma -secreting T-cell
response after the additional viral vector or mRNA booster vaccination. This study showed that
administration with either viral vector (AZD1222) or mRNA (BNT162b2) boosters in individuals with a
history of two doses of inactivated vaccine (CoronaVac) obtained great immunogenicity with acceptable
adverse events.Copyright The copyright holder for this preprint is the author/funder, who has granted
medRxiv a license to display the preprint in perpetuity. All rights reserved. No reuse allowed without
permission.
URL: https://www.medrxiv.org/
DOI: 10.1101/2021.12.03.21267281
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68. Kim D, Choi JH, Jang JY, et al. A Case Report for Myopericarditis after BNT162b2 COVID-19 mRNA
Vaccination in a Korean Young Male. J Korean Med Sci. 2021;36(39):e277. DOI:
10.3346/jkms.2021.36.e277
10.3346/jkms.2021.36.e277.
ABSTRACT: Mass vaccination with the Pfizer-BioNTech coronavirus disease 2019 (COVID-19) vaccine
(BNT162b2) in Korea has resulted in many reported adverse effects. These side effects are the object of
much scrutiny in the medical community. We report the case of a 29-year-old male who was diagnosed
with myopericarditis after his second dose of Pfizer-BioNTech COVID-19 vaccine. This patient is the
second recognized case of Pfizer-BioNTech COVID-19 vaccine induced myopericarditis in Korea and the
first to have recovered from it. He originally presented with chest discomfort and exertional chest pain.
Lab tests revealed elevated cardiac marker levels and echocardiographic findings displayed minimal
pericardial effusion, prompting diagnosis as myopericarditis. We decided on two weeks of outpatient
treatment with non-steroidal anti-inflammatory drugs (NSAIDs) due to the patient's mild symptoms and
his occupation in the military. When this proved insufficient, we shifted to combination therapy with low
dose corticosteroids and NSAIDs. After two weeks of treatment, the patient's symptoms and pericardial
effusion had improved, and he was recovered completely 37 days after the onset.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34636504
DOI: 10.3346/jkms.2021.36.e277
10.3346/jkms.2021.36.e277.
69. King ER, Towner E. A Case of Immune Thrombocytopenia After BNT162b2 mRNA COVID-19
Vaccination. Am J Case Rep. 2021;22:e931478. DOI: 10.12659/AJCR.931478
10.12659/AJCR.931478.
ABSTRACT: BACKGROUND Immune thrombocytopenic purpura (ITP) is an immune response that
destroys platelets and increases the risk of bleeding, which can range from bruising to intracranial
hemorrhage. ITP is a known complication of coronavirus disease 2019 (COVID-19). In the first studies of
the BNT162b2 messenger RNA (mRNA) COVID-19 vaccine, there were no reports of ITP and the
incidence of serious adverse events (AEs) was low overall. Here, we present a case of ITP as a
complication of the BNT162b2 mRNA COVID-19 vaccine. CASE REPORT Three days after receiving a
second dose of the BNT162b2 mRNA COVID-19 vaccine, a 39-year-old woman presented with a
petechial rash on her trunk, legs, and arms, and fatigue and muscle aches. At the time of her hospital
admission, her platelet count was 1000/microL. A peripheral smear showed profound
thrombocytopenia. During the course of the patient's hospitalization, she was treated with 2 units of
platelets, 2 infusions of i.v. immunoglobulin, and i.v. methylprednisolone. Her platelet count increased
to 92 000/microL on the day of discharge and she was prescribed a tapered dose of oral prednisone.
One day later, her rash had resolved and her platelet count was 243 000/microL. The patient recovered
completely with no complications. CONCLUSIONS ITP should be considered a severe AE of the BNT162b2
mRNA COVID-19 vaccine. Knowing the early signs and symptoms of ITP will become increasingly
important as more of the population receives this vaccine. Quick diagnosis and management are
essential to avoid life-threatening bleeding.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34285180
DOI: 10.12659/AJCR.931478
10.12659/AJCR.931478.
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ABSTRACT: Importance: Safety surveillance of vaccines against COVID-19 is critical to ensure safety,
maintain trust, and inform policy. Objectives: To monitor 23 serious outcomes weekly, using
comprehensive health records on a diverse population. Design, Setting, and Participants: This study
represents an interim analysis of safety surveillance data from Vaccine Safety Datalink. The 10162227
vaccine-eligible members of 8 participating US health plans were monitored with administrative data
updated weekly and supplemented with medical record review for selected outcomes from December
14, 2020, through June 26, 2021. Exposures: Receipt of BNT162b2 (Pfizer-BioNTech) or mRNA-1273
(Moderna) COVID-19 vaccination, with a risk interval of 21 days for individuals after vaccine dose 1 or 2
compared with an interval of 22 to 42 days for similar individuals after vaccine dose 1 or 2. Main
Outcomes and Measures: Incidence of serious outcomes, including acute myocardial infarction, Bell
palsy, cerebral venous sinus thrombosis, Guillain-Barre syndrome, myocarditis/pericarditis, pulmonary
embolism, stroke, and thrombosis with thrombocytopenia syndrome. Incidence of events that occurred
among vaccine recipients 1 to 21 days after either dose 1 or 2 of a messenger RNA (mRNA) vaccine was
compared with that of vaccinated concurrent comparators who, on the same calendar day, had received
their most recent dose 22 to 42 days earlier. Rate ratios (RRs) were estimated by Poisson regression,
adjusted for age, sex, race and ethnicity, health plan, and calendar day. For a signal, a 1-sided P < .0048
was required to keep type I error below .05 during 2 years of weekly analyses. For 4 additional
outcomes, including anaphylaxis, only descriptive analyses were conducted. Results: A total of 11845128
doses of mRNA vaccines (57% BNT162b2; 6175813 first doses and 5669315 second doses) were
administered to 6.2 million individuals (mean age, 49 years; 54% female individuals). The incidence of
events per 1000000 person-years during the risk vs comparison intervals for ischemic stroke was 1612 vs
1781 (RR, 0.97; 95% CI, 0.87-1.08); for appendicitis, 1179 vs 1345 (RR, 0.82; 95% CI, 0.73-0.93); and for
acute myocardial infarction, 935 vs 1030 (RR, 1.02; 95% CI, 0.89-1.18). No vaccine-outcome association
met the prespecified requirement for a signal. Incidence of confirmed anaphylaxis was 4.8 (95% CI, 3.26.9) per million doses of BNT162b2 and 5.1 (95% CI, 3.3-7.6) per million doses of mRNA-1273.
Conclusions and Relevance: In interim analyses of surveillance of mRNA COVID-19 vaccines, incidence of
selected serious outcomes was not significantly higher 1 to 21 days postvaccination compared with 22
to 42 days postvaccination. While CIs were wide for many outcomes, surveillance is ongoing.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34477808
DOI: 10.1001/jama.2021.15072
10.1001/jama.2021.15072.
71. Koh JS, Hoe RHM, Yong MH, et al. Hospital-based observational study of neurological disorders in
patients recently vaccinated with COVID-19 mRNA vaccines. J Neurol Sci. 2021;430:120030. DOI:
10.1016/j.jns.2021.120030
ABSTRACT: PURPOSE: We describe the spectrum of acute neurological disorders among hospitalized
patients who recently had COVID-19 mRNA vaccination. METHOD: We performed a prospective study at
7 acute hospitals in Singapore. Hospitalized patients who were referred for neurological complaints and
had COVID-19 mRNA vaccines, BNT162b2 and mRNA-1273, in the last 6 weeks were classified into
central nervous system (CNS) syndromes, cerebrovascular disorders, peripheral nervous system (PNS)
disorders, autonomic nervous system (ANS) disorders and immunization stress-related responses (ISRR).
RESULTS: From 30 December 2020 to 20 April 2021, 1,398,074 persons (median age 59 years, 54.5%
males) received COVID-19 mRNA vaccine (86.7% BNT162b2, 13.3% mRNA-1273); 915,344(65.5%)
completed 2 doses. Four hundred and fifty-seven(0.03%) patients were referred for neurological
complaints [median age 67(20-97) years, 281(61.5%) males; 95.8% received BNT162b2 and 4.2% mRNA1273], classified into 73(16.0%) CNS syndromes, 286(62.6%) cerebrovascular disorders, 59(12.9%) PNS
disorders, 0 ANS disorders and 39(8.5%) ISRRs. Eleven of 27 patients with cranial mononeuropathy had
Bell's palsy. Of 33 patients with seizures, only 4 were unprovoked and occurred within 2 weeks of
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vaccination. All strokes occurred among individuals with pre-existing cardiovascular risk factors. We
recorded 2 cases of cerebral venous thrombosis; none were vaccine-induced thrombotic
thrombocytopenia. Five had mild flares of immune-mediated diseases. CONCLUSION: Our observational
study does not establish causality of the described disorders to vaccines. Though limited by the lack of
baseline incidence data of several conditions, we observed no obvious signal of serious neurological
morbidity associated with mRNA vaccination. The benefits of COVID-19 vaccination outweigh concerns
over neurological adverse events.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34688190
DOI: 10.1016/j.jns.2021.120030
72. Kong J, Cuevas-Castillo F, Nassar M, et al. Bullous drug eruption after second dos e of mRNA-1273
(Moderna) COVID-19 vaccine: Case report. J Infect Public Health. 2021;14(10):1392-4. DOI:
10.1016/j.jiph.2021.06.021
10.1016/j.jiph.2021.06.021. Epub 2021 Jul 8.
ABSTRACT: BACKGROUND: In December 2020, Moderna released the mRNA-1273 vaccine. The most
common side effects are headache, muscle pain, redness, swelling, and tenderness at the injection site.
In addition, there have been dermatological adverse events, such as hypersensitivity reactions. Although
rare, various bullous eruptions have been described following vaccination. Bullous pemphigoid has been
reported to occur most often after receipt of influenza and the diphtheria-tetanus-pertussis vaccine. To
the best of our knowledge, there have been no reports of bullous drug eruptions resulting from mRNA
vaccines. CASE SUMMARY: A 66-years-old obese Guyanese male presented with a bullous rash following
receipt of a commercial COVID-19 mRNA vaccine. He received the first dose uneventfully. However,
within 24 h of receiving the second dose, he developed fever, myalgias, and malaise accompanied by a
painful blistering rash of his torso, arms, and legs. His fever and myalgias improved after 24 h, but his
painful rash did not, and five days after the initial symptoms, he presented to the hospital. There were
many violaceous, poorly demarcated patches on his trunk, arms, and thighs on examination, many of
which had large flaccid bullae within, and a few areas on his buttocks, posterior shoulder, and scrotum
were eroded. The exam was also significant for lower extremity muscle tenderness, stiffness with
preserved strength. A skin biopsy showed epidermal necrosis and sparse perivascular dermatitis
concerning Stevens-Johnson syndrome or erythema multiforme. However, in the absence of mucous
membrane involvement or targetoid lesions, the diagnosis of an extensive bullous fixed drug eruption
was made. CONCLUSION: This case illustrates that the bullae eruption occurred as a result of receiving
the Moderna vaccination.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34294590
DOI: 10.1016/j.jiph.2021.06.021
10.1016/j.jiph.2021.06.021. Epub 2021 Jul 8.
73. Larson KF, Ammirati E, Adler ED, et al. Myocarditis After BNT162b2 and mRNA-1273 Vaccination.
Circulation. 2021;144(6):506-8. DOI: 10.1161/CIRCULATIONAHA.121.055913
10.1161/CIRCULATIONAHA.121.055913. Epub 2021 Jun 16.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34133884
DOI: 10.1161/CIRCULATIONAHA.121.055913
10.1161/CIRCULATIONAHA.121.055913. Epub 2021 Jun 16.
74. Lee YW, Lim SY, Lee JH, et al. Adverse Reactions of the Second Dose of the BNT162b2 mRNA
COVID-19 Vaccine in Healthcare Workers in Korea. J Korean Med Sci. 2021;36(21):e153. DOI:
10.3346/jkms.2021.36.e153
10.3346/jkms.2021.36.e153.
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ABSTRACT: We conducted a prospective, mobile-based survey on the self-reported adverse reactions in
healthcare workers (HCWs) who received both doses of the BNT162b2 mRNA vaccine. Of the 342 HCWs
who completed the two-dose vaccination, 265 (77.5%) responded to the survey at least once. Overall,
the rates of adverse reactions were higher after the second dose compared with the first dose (89.1%
vs. 80.1%, P = 0.006). The most common systemic reactions were muscle ache (69.1%), fatigue (65.7%),
headache (48.7%), chills (44.2%), and fever (32.1%), and were notably more common after the second
dose vaccine as well. We also noted a sex difference in which the frequency of adverse reactions after
the second dose of the vaccine was significantly higher in females, which was not observed after the
first dose. The rates of adverse reactions were lower in older age groups, and the rates and severities of
the adverse reactions decreased during the 3-day period following vaccination.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34060261
DOI: 10.3346/jkms.2021.36.e153
10.3346/jkms.2021.36.e153.
75. Li D, Debbas P, Cheng S, et al. Post-Vaccination Symptoms after A Third Dose of mRNA SARS-CoV-2
Vaccination in Patients with Inflammatory Bowel Disease. medRxiv. 2021. DOI:
10.1101/2021.12.05.21266089
ABSTRACT: Symptoms after SARS-CoV-2 primary vaccination among patients with inflammatory bowel
disease (IBD) are generally of similar frequency, severity, and duration to those reported in the general
population. The symptom profile after a 3 (rd) mRNA vaccine dose in the predominantly immunecompromised IBD population is unknown. We aimed to assess symptomology after a 3 (rd) or booster
dose of mRNA vaccination in adults with IBD. We surveyed participants of the Coronavirus Risk
Associations and Longitudinal Evaluation in IBD (CORALE-IBD) post-vaccination registry for symptom
frequency and severity after a 3 (rd) mRNA vaccine dose in an observational cohort study. In total, 524
participants (70% female, mean age 45 years) reported a third dose of mRNA vaccination through
October 11, 2021. Overall, 41% reported symptoms after a third dose, with symptoms generally more
frequent and more severe among participants younger than 55 years. The most frequent
postvaccination symptoms were injection site pain (39%), fatigue or malaise (34%), and headache (23%).
These symptoms were all less frequently reported after dose 3 than after dose 2. Gastrointestinal
symptoms were reported by 8.8%, which was slightly more frequent than after dose 2 (7.8%). Those
with severe symptoms after dose 2 were more likely to have severe symptoms after dose 3. These
findings can reassure the IBD patient and provider communities that the likelihood and distribution of
symptoms after a third mRNA vaccine dose are generally similar to those after a second dose, and that
the frequency of postvaccination symptoms after dose 3 are generally lower than after dose 2.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34909797
DOI: 10.1101/2021.12.05.21266089
76. Li M, Yuan J, Lv G, et al. Myocarditis and Pericarditis following COVID-19 Vaccination: Inequalities
in Age and Vaccine Types. J Pers Med. 2021;11(11). DOI: 10.3390/jpm11111106
10.3390/jpm11111106.
ABSTRACT: An increasing number of myocarditis/pericarditis incidences has been reported after
coronavirus disease-19 (COVID-19) vaccination in adolescents and young adults. This study was designed
to investigate the incidence rate of-and risk for-myocarditis and pericarditis following COVID-19
vaccination in the United States according to age and vaccine type. This study used the Vaccine Adverse
Events Reporting System (VAERS) from 11 December 2020 to 13 August 2021. A population-based data
mining approach was performed based on the reporting odds ratio (ROR). Adverse events of myocarditis
and pericarditis following COVID-19 vaccination were rare, with an incidence rate of 5.98 (95% CI = 5.736.24) cases per million doses administered. The incidence rate was higher in adolescents and after the
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administration of the second dose of messenger RNA (mRNA) vaccines. Overall, two mRNA vaccines
were significantly associated with increased risks for myocarditis/pericarditis (mRNA-1273 (Moderna):
ROR = 2.91, 95% CI = 2.21-3.83; BNT162b2 (Pfizer-BioNTech): ROR = 5.37, 95% CI = 4.10-7.04) compared
to all other vaccines from VAERS. The viral vector vaccine of Ad26.COV2.S (Janssen) was not associated
with signals of myocarditis/pericarditis (ROR = 1.39; 95% CI = 0.99-1.97). This study found increased risks
for myocarditis/pericarditis following mRNA COVID-19 vaccines. For patients at high risk for
myocarditis/pericarditis or with myocardial injuries, the viral vector vaccine may be an alternative for
consideration.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34834458
DOI: 10.3390/jpm11111106
10.3390/jpm11111106.
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10.1136/annrheumdis-2021-221571.
ABSTRACT: OBJECTIVES: To investigate the relationship between COVID-19 full vaccination (two
completed doses) and possible arthritis flare. METHODS: Patients with rheumatoid arthritis (RA) were
identified from population-based electronic medical records with vaccination linkage and categorised
into BNT162b2 (mRNA vaccine), CoronaVac (inactive virus vaccine) and non-vaccinated groups. The risk
of possible arthritis flare after vaccination was compared using a propensity-weighted cohort study
design. We defined possible arthritis flare as hospitalisation and outpatient consultation related to RA or
reactive arthritis, based on diagnosis records during the episode. Weekly prescriptions of rheumatic
drugs since the launch of COVID-19 vaccination programme were compared to complement the findings
from a diagnosis-based analysis. RESULTS: Among 5493 patients with RA (BNT162b2: 653; CoronaVac:
671; non-vaccinated: 4169), propensity-scored weighted Poisson regression showed no significant
association between arthritis flare and COVID-19 vaccination ((BNT162b2: adjusted incidence rate ratio
0.86, 95% Confidence Interval 0.73 to 1.01); CoronaVac: 0.87 (0.74 to 1.02)). The distribution of weekly
rheumatic drug prescriptions showed no significant differences among the three groups since the launch
of the mass vaccination programme (all p values >0.1 from Kruskal-Wallis test). CONCLUSIONS: Current
evidence does not support that full vaccination of mRNA or inactivated virus COVID-19 vaccines is
associated with possible arthritis flare.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34686479
DOI: 10.1136/annrheumdis-2021-221571
10.1136/annrheumdis-2021-221571.
78. Lui DTW, Lee KK, Lee CH, et al. Development of Graves' Disease After SARS -CoV-2 mRNA
Vaccination: A Case Report and Literature Review. Front Public Health. 2021;9:778964. DOI:
10.3389/fpubh.2021.778964
10.3389/fpubh.2021.778964. eCollection 2021.
ABSTRACT: Background: Mounting evidence has revealed the interrelationship between thyroid and
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) to explain the thyroid dysfunction and
autoimmune thyroid disorders observed after coronavirus disease 2019 (COVID-19). There are limited
reports of thyroid dysfunction after SARS-CoV-2 vaccination. Methods: We report a case of a 40-year-old
Chinese woman who developed Graves' disease after BNT162b2 mRNA vaccine. A search of PubMed
and Embase databases from 1 September 2019 to 31 August 2021 was performed using the following
keywords: "COVID," "vaccine," "thyroid," "thyroiditis," and "Graves." Results: A 40-year-old Chinese
woman who had 8-year history of hypothyroidism requiring thyroxine replacement. Her anti-thyroid
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peroxidase and anti-thyroglobulin antibodies were negative at diagnosis. She received her first and
second doses of BNT162b2 mRNA vaccine on 6 April and 1 May 2021, respectively. She developed
thyrotoxicosis and was diagnosed to have Graves' disease 5 weeks after the second dose of vaccine,
with positive thyroid stimulating immunoglobulin level, diffuse goiter with hypervascularity on thyroid
ultrasonography and diffusely increased thyroid uptake on technetium thyroid scan. Both anti-thyroid
peroxidase and anti-thyroglobulin antibodies became positive. She was treated with carbimazole.
Literature search revealed four cases of Graves' disease after SARS-CoV-2 vaccination, all after mRNA
vaccines; and nine cases of subacute thyroiditis, after different types of SARS-CoV-2 vaccines.
Conclusion: Our case represents the fifth in the literature of Graves' disease after SARS-CoV-2
vaccination, with an unusual presentation on a longstanding history of hypothyroidism. Clinicians should
remain vigilant about potential thyroid dysfunction after SARS-CoV-2 vaccination in the current
pandemic.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34888290
DOI: 10.3389/fpubh.2021.778964
10.3389/fpubh.2021.778964. eCollection 2021.
79. Marco Garcia MT, Torres Lana A, Anta Agudo MB, et al. Tachycardia as an undescribed adverse
effect to the Comirnaty(c) vaccine (BNT162b2 Pfizer-BioNTech Covid-19 vaccine): Description of 3
cases with a history of SARS-CoV-2 disease. Enferm Infecc Microbiol Clin (Engl Ed). 2021. DOI:
10.1016/j.eimc.2021.03.008
URL: https://www.ncbi.nlm.nih.gov/pubmed/33858709
DOI: 10.1016/j.eimc.2021.03.008
80. Marshall M, Ferguson ID, Lewis P, et al. Symptomatic Acute Myocarditis in 7 Adolescents After
Pfizer-BioNTech COVID-19 Vaccination. Pediatrics. 2021;148(3). DOI: 10.1542/peds.2021-052478
10.1542/peds.2021-052478. Epub 2021 Jun 4.
ABSTRACT: Trials of coronavirus disease 2019 (COVID-19) vaccination included limited numbers of
children, so they may not have detected rare but important adverse events in this population. We
report 7 cases of acute myocarditis or myopericarditis in healthy male adolescents who presented with
chest pain all within 4 days after the second dose of Pfizer-BioNTech COVID-19 vaccination. Five patients
had fever around the time of presentation. Acute COVID-19 was ruled out in all 7 cases on the basis of
negative severe acute respiratory syndrome coronavirus 2 real-time reverse transcription polymerase
chain reaction test results of specimens obtained by using nasopharyngeal swabs. None of the patients
met criteria for multisystem inflammatory syndrome in children. Six of the 7 patients had negative
severe acute respiratory syndrome coronavirus 2 nucleocapsid antibody assay results, suggesting no
previous infection. All patients had an elevated troponin. Cardiac MRI revealed late gadolinium
enhancement characteristic of myocarditis. All 7 patients resolved their symptoms rapidly. Three
patients were treated with nonsteroidal antiinflammatory drugs only, and 4 received intravenous
immunoglobulin and corticosteroids. In this report, we provide a summary of each adolescent's clinical
course and evaluation. No causal relationship between vaccine administration and myocarditis has been
established. Continued monitoring and reporting to the US Food and Drug Administration Vaccine
Adverse Event Reporting System is strongly recommended.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34088762
DOI: 10.1542/peds.2021-052478
10.1542/peds.2021-052478. Epub 2021 Jun 4.
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81. Massa F, Cremoni M, Gerard A, et al. Safety and cross-variant immunogenicity of a three-dose
COVID-19 mRNA vaccine regimen in kidney transplant recipients. EBioMedicine. 2021;73:103679. DOI:
10.1016/j.ebiom.2021.103679
ABSTRACT: BACKGROUND: The immunogenicity of a two-dose mRNA COVID-19 vaccine regimen is low
in kidney transplant (KT) recipients. Here, we provide a thorough assessment of the immunogenicity of a
three-dose COVID-19 vaccine regimen in this population. METHODS: We performed a prospective
longitudinal study in sixty-one KT recipients given three doses of the BNT162b2 COVID-19 vaccine. We
performed semi-structured pharmacovigilance interviews and monitored donor-specific antibodies and
kidney function. We compared levels of anti-spike IgG, pseudo-neutralization activity against vaccine
homologous and heterologous variants, frequency of spike-specific interferon (IFN)-gamma-secreting
cells, and antigen-induced cytokine production 28 days after the second and third doses. FINDINGS:
Reactions to vaccine were mild. One patient developed donor-specific anti-HLA antibodies after the
second dose which could be explained by non-adherence to immunosuppressive therapy. Spike-specific
IgG seroconversion raised from 44.3% (n=27) after the second dose to 62.3% (n=38) after the third dose
(p<0.05). The mean level of spike-specific IgG increased from 1620 (SD, 3460) to 8772 (SD, 16733) AU/ml
(p<0.0001). Serum neutralizing activity increased after the third dose for all variants of concern tested
including the Delta variant (p<0.0001). The frequency of spike-specific IFN-gamma-secreting cells
increased from 19.9 (SD, 56.0) to 64.0 (SD, 76.8) cells/million PBMCs after the third dose (p<0.0001). A
significant increase in IFN-gamma responses was also observed in patients who remained seronegative
after three doses (p<0.0001). INTERPRETATION: A third dose of the BNT162b2 vaccine increases both
cross-variant neutralizing antibody and cellular responses in KT recipients with an acceptable tolerability
profile. FUNDING: Nice University Hospital, University Cote d'Azur.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34763205
DOI: 10.1016/j.ebiom.2021.103679
82. Matta A, Kunadharaju R, Osman M, et al. Clinical Presentation and Outcomes of Myocarditis Post
mRNA Vaccination: A Meta-Analysis and Systematic Review. Cureus. 2021;13(11):e19240. DOI:
10.7759/cureus.19240
10.7759/cureus.19240. eCollection 2021 Nov.
ABSTRACT: BACKGROUND: Myocarditis is being increasingly reported as a potential complication of
both Pfizer-BioNTech and Moderna vaccines for COVID-19. One thousand five hundred and twenty-two
cases were reported as of September 02, 2021, as per CDC's (Centers for Disease Control) vaccine
adverse event reporting system. Most of the published data is available in the form of case reports and
series. There is a need to compile the demographic data, clinical features, and outcomes in these
patients. Methods: A systematic search was conducted in PubMed, Embase, Web of science, and google
scholar for published literature between January 01, 2020, and July 17, 2021. Individual data of 69
patients were pooled from 25 qualifying case reports and case series. RESULTS: The median age of onset
was 21 years. 92.7% of the patients were male. 76.8% of patients received the Pfizer-BioNTech vaccine,
and 23.2% received the Moderna vaccine. 88.5% developed symptoms after the second dose. Patients
were admitted to the hospital a median of three days post-vaccination. All the patients had chest pain
and elevated troponin. The myocarditis was confirmed on cardiac MRI in 87% of the patients. Most of
the patients had late gadolinium enhancement on MRI. The median length of stay was four days. All the
reported patients recovered and were discharged. CONCLUSION: Post-mRNA vaccination myocarditis is
seen predominantly in young males within a few days after their second dose of vaccination. The
pathophysiology of myocarditis is not well known. The prognosis is good as all the reported patients
recovered. The presence of late gadolinium enhancement on cardiac MRI indicated myocardial
necrosis/fibrosis and further studies are needed to establish the long-term prognosis of the condition.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34877217
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83. Mazur M, Dus-Ilnicka I, Jedlinski M, et al. Facial and Oral Manifestations Following COVID-19
Vaccination: A Survey-Based Study and a First Perspective. Int J Environ Res Public Health. 2021;18(9).
DOI: 10.3390/ijerph18094965
10.3390/ijerph18094965.
ABSTRACT: (1) Background: Severe acute respiratory syndrome Coronavirus-2 (SARS-CoV-2) emerged in
Wuhan, China, in late 2019. The development of effective and safe vaccines against SARS-CoV-2 has
been extremely fast. The list of orofacial adverse effects of BNT162b2 and mRNA-1273 vaccines based
on the clinical trials are reported to be rare. The aim of this study was to investigate the facial and oral
manifestations of COVID-19 vaccination using a survey-based study. (2) Methods: The questionnaire was
developed using Google Forms and sent anonymously to a total of 700 subjects (medical personnel) in
Poland, Italy, and other EU countries. (3) Results: 223 people answered the questionnaire, mainly
vaccinated with BNT162b2. Only 3.1% and 5.4% experienced oral and facial symptoms, respectively.
General diseases presence and age have significant influence on the probability of oral symptoms
occurrence after the second dose. Facial symptoms are correlated with general disease; autoimmune
pathologies and age, at first and second dose, respectively. Gender, smoking and regular medication
intake have significant influence on the probability of taking an absence day. Gender, age, and smoking
have a significant influence on the duration of symptoms after second dose. (4) Conclusions: Based on
the results of this preliminary survey, there is no observed significant correlation between vaccine
administration for COVID-19 and facial and oral manifestations.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34066995
DOI: 10.3390/ijerph18094965
10.3390/ijerph18094965.
84. Mevorach D, Anis E, Cedar N, et al. Myocarditis after BNT162b2 mRNA Vaccine against Covid -19 in
Israel. N Engl J Med. 2021;385(23):2140-9. DOI: 10.1056/NEJMoa2109730
10.1056/NEJMoa2109730. Epub 2021 Oct 6.
ABSTRACT: BACKGROUND: Approximately 5.1 million Israelis had been fully immunized against
coronavirus disease 2019 (Covid-19) after receiving two doses of the BNT162b2 messenger RNA vaccine
(Pfizer-BioNTech) by May 31, 2021. After early reports of myocarditis during adverse events monitoring,
the Israeli Ministry of Health initiated active surveillance. METHODS: We retrospectively reviewed data
obtained from December 20, 2020, to May 31, 2021, regarding all cases of myocarditis and categorized
the information using the Brighton Collaboration definition. We analyzed the occurrence of myocarditis
by computing the risk difference for the comparison of the incidence after the first and second vaccine
doses (21 days apart); by calculating the standardized incidence ratio of the observed-to-expected
incidence within 21 days after the first dose and 30 days after the second dose, independent of certainty
of diagnosis; and by calculating the rate ratio 30 days after the second dose as compared with
unvaccinated persons. RESULTS: Among 304 persons with symptoms of myocarditis, 21 had received an
alternative diagnosis. Of the remaining 283 cases, 142 occurred after receipt of the BNT162b2 vaccine;
of these cases, 136 diagnoses were definitive or probable. The clinical presentation was judged to be
mild in 129 recipients (95%); one fulminant case was fatal. The overall risk difference between the first
and second doses was 1.76 per 100,000 persons (95% confidence interval [CI], 1.33 to 2.19), with the
largest difference among male recipients between the ages of 16 and 19 years (difference, 13.73 per
100,000 persons; 95% CI, 8.11 to 19.46). As compared with the expected incidence based on historical
data, the standardized incidence ratio was 5.34 (95% CI, 4.48 to 6.40) and was highest after the second
dose in male recipients between the ages of 16 and 19 years (13.60; 95% CI, 9.30 to 19.20). The rate
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ratio 30 days after the second vaccine dose in fully vaccinated recipients, as compared with
unvaccinated persons, was 2.35 (95% CI, 1.10 to 5.02); the rate ratio was again highest in male
recipients between the ages of 16 and 19 years (8.96; 95% CI, 4.50 to 17.83), with a ratio of 1 in 6637.
CONCLUSIONS: The incidence of myocarditis, although low, increased after the receipt of the BNT162b2
vaccine, particularly after the second dose among young male recipients. The clinical presentation of
myocarditis after vaccination was usually mild.
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10.7759/cureus.18880. eCollection 2021 Oct.
ABSTRACT: COVID-19 disease has infected millions of people worldwide during the pandemic; hence,
the need for an effective and safe vaccine was urgently required. A two-dose of the BNT162b2 mRNA
COVID-19 vaccine was reported to have 95% efficacy in preventing COVID-19. The short-term safety
profile recorded mild to moderate pain at the injection site, fatigue, and headache. The critical adverse
effects were low and similar in the placebo group. However, we report the case of an 18-year-old male
who developed acute central crushing chest pain four days following administration of the second dose
of the BNT162b2 COVID-19 vaccine. After extensive cardiac workup, including coronary arteries
diagnostic angiography, myocarditis was suspected and confirmed by a cardiac MRI. Fortunately, the
patient's clinical condition gradually improved in the form of clinical symptoms and laboratory findings.
He was discharged after one week of stay in hospital with regular follow-up in the cardiac clinic.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34804729
DOI: 10.7759/cureus.18880
10.7759/cureus.18880. eCollection 2021 Oct.
86. Mofaz M, Yechezkel M, Guan G, et al. Self-reported and physiological reactions to the third
BNT162b2 mRNA COVID-19 (booster) vaccine dose. medRxiv. 2021:2021.09.15.21263633. DOI:
10.1101/2021.09.15.21263633
ABSTRACT: Background The rapid rise in hospitalizations associated with the Delta-driven COVID-19
resurgence, and the imminent risk of hospital overcrowding, led the Israeli government to initialize a
national third (booster) COVID-19 vaccination campaign in early August 2021, offering the BNT162b2
mRNA vaccine to individuals who received their second dose over five months ago. However, the safety
of the third (booster) dose has not been fully established yet.Objective Evaluate the short-term, selfreported and physiological reactions to the third BNT162b2 mRNA COVID-19 (booster) vaccine
dose.Design A prospective observational study, in which participants are equipped with a smartwatch
and fill in a daily questionnaire via a dedicated mobile application for a period of 21 days, starting seven
days before the vaccination.Setting An Israel-wide third (booster) vaccination campaign.Participants A
group of 1,609 (18+ years of age) recipients of at least one dose of the BNT162b2 vaccine between
December 20, 2020, and September 15, 2021, out of a larger cohort of 2,912 prospective study
participants. 1,344 of the participants were recipients of the third vaccine dose.Measurements Daily
self-reported questionnaires regarding local and systemic reactions, mood level, stress level, sport
duration, and sleep quality. Heart rate, heart rate variability and blood oxygen saturation level were
continuously measured by Garmin Vivosmart 4 smartwatches.Results The extent of systemic reactions
reported following the third (booster) dose administration is similar to that reported following the
second dose (p-value=0.305) and considerably greater than that reported following the first dose (pvalue&amp;lt;0.001). Our analyses of self-reported well-being indicators as well as the objective heart
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rate and heart rate variability measures recorded by the smartwatches further support this finding.
Focusing on the third dose, reactions were more apparent in younger participants (pvalue&amp;lt;0.01), in women (p-value&amp;lt;0.001), and in participants with no underlying medical
conditions (p-value&amp;lt;0.001). Nevertheless, reported reactions and changes in physiological
measures returned to their baseline levels within three days from inoculation with the third
dose.Limitations Participants may not adequately represent the vaccinated population in Israel and
elsewhere.Conclusion Our work further supports the safety of a third COVID-19 BNT162b2 mRNA
(booster) vaccine dose from both a subjective and an objective perspective, particularly in individuals
65+ years of age and those with underlying medical conditions.Primary funding source European
Research Council (ERC) project #949850Competing Interest StatementThe authors have declared no
competing interest.Clinical TrialThis study is a prospective observational study and does not include any
medical intervention.Funding StatementThis research was supported by the European Research Council
(ERC) project #949850 and the Israel Science Foundation (ISF), grant No. 3409/19, within the Israel
Precision Medicine Partnership program. MLB and GG received support from the Koret foundation grant
for Smart Cities and Digital Living 2030. Author DeclarationsI confirm all relevant ethical guidelines have
been followed, and any necessary IRB and/or ethics committee approvals have been obtained.YesThe
details of the IRB/oversight body that provided approval or exemption for the research described are
given below:Before participating in the study, all subjects were advised, both orally and in writing, as to
the nature of the study and gave written informed consent. The study was approved by MHS&#039;
Helsinki institutional review board, protocol number 0122-20-MHS.All necessary patient/participant
consent has been obtained and the appropriate institutional forms have been archived.YesI understand
that all clinical trials and any other prospective interventional studies must be registered with an ICMJEapproved registry, such as ClinicalTrials.gov. I confirm that any such study reported in the manuscript
has been re istered and the trial registration ID is provided (note: if posting a prospective study
registered retrospectively, please provide a statement in the trial ID field explaining why the study was
not registered in advance).YesI have followed all appropriate research reporting guidelines and
uploaded the relevant EQUATOR Network research reporting checklist(s) and other pertinent material as
supplementary files, if applicable.YesResearchers interested in obtaining an aggregated version of the
data sufficient to reproduce the results reported in this paper should contact the corresponding author.
URL: http://medrxiv.org/content/early/2021/09/22/2021.09.15.21263633.abstract
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10.1001/jamacardio.2021.2833
10.1001/jamacardio.2021.2833.
ABSTRACT: Importance: Myocarditis has been reported with COVID-19 but is not clearly recognized as a
possible adverse event following COVID-19 vaccination. Objective: To describe myocarditis presenting
after COVID-19 vaccination within the Military Health System. Design, Setting, and Participants: This
retrospective case series studied patients within the US Military Health System who experienced
myocarditis after COVID-19 vaccination between January and April 2021. Patients who sought care for
chest pain following COVID-19 vaccination and were subsequently diagnosed with clinical myocarditis
were included. Exposure: Receipt of a messenger RNA (mRNA) COVID-19 vaccine between January 1 and
April 30, 2021. Main Outcomes and Measures: Clinical diagnosis of myocarditis after COVID -19
vaccination in the absence of other identified causes. Results: A total of 23 male patients (22 currently
serving in the military and 1 retiree; median [range] age, 25 [20-51] years) presented with acute onset of
marked chest pain within 4 days after receipt of an mRNA COVID-19 vaccine. All military members were
previously healthy with a high level of fitness. Seven received the BNT162b2-mRNA vaccine and 16
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received the mRNA-1273 vaccine. A total of 20 patients had symptom onset following the second dose
of an appropriately spaced 2-dose series. All patients had significantly elevated cardiac troponin levels.
Among 8 patients who underwent cardiac magnetic resonance imaging within the acute phase of illness,
all had findings consistent with the clinical diagnosis of myocarditis. Additional testing did not identify
other etiologies for myocarditis, including acute COVID-19 and other infections, ischemic injury, or
underlying autoimmune conditions. All patients received brief supportive care and were recovered or
recovering at the time of this report. The military administered more than 2.8 million doses of mRNA
COVID-19 vaccine in this period. While the observed number of myocarditis cases was small, the number
was higher than expected among male military members after a second vaccine dose. Conclusions and
Relevance: In this case series, myocarditis occurred in previously healthy military patients with similar
clinical presentations following receipt of an mRNA COVID-19 vaccine. Further surveillance and
evaluation of this adverse event following immunization is warranted. Potential for rare vaccine-related
adverse events must be considered in the context of the well-established risk of morbidity, including
cardiac injury, following COVID-19 infection.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34185045
DOI: 10.1001/jamacardio.2021.2833
10.1001/jamacardio.2021.2833.
88. Munro APS, Janani L, Cornelius V, et al. Safety and immunogenicity of seven COVID-19 vaccines as
a third dose (booster) following two doses of ChAdOx1 nCov-19 or BNT162b2 in the UK (COV-BOOST):
a blinded, multicentre, randomised, controlled, phase 2 trial. The Lancet. 2021;398(10318):2258-76.
DOI: 10.1016/s0140-6736(21)02717-3
DOI: 10.1016/s0140-6736(21)02717-3
89. Muthukumar A, Narasimhan M, Li QZ, et al. In-Depth Evaluation of a Case of Presumed
Myocarditis After the Second Dose of COVID-19 mRNA Vaccine. Circulation. 2021;144(6):487-98. DOI:
10.1161/CIRCULATIONAHA.121.056038
10.1161/CIRCULATIONAHA.121.056038. Epub 2021 Jun 16.
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90. Niesen MJM, Pawlowski C, O’Horo JC, et al. Three doses of COVID-19 mRNA vaccination are safe
based on adverse events reported in electronic health records. medRxiv. 2021. DOI:
10.1101/2021.11.05.21265961
ABSTRACT: Recent reports on waning of COVID-19 vaccine induced immunity have led to the approval
and roll-out of additional dose and booster vaccinations. At risk individuals are receiving additional
vaccine dose(s), in addition to the regimen that was tested in clinical trials. The risks and the adverse
event profiles associated with these additional vaccine doses are currently not well understood. Here,
we performed a retrospective study analyzing vaccine-associated adverse events using electronic health
records (EHRs) of individuals that have received three doses of mRNA-based COVID-19 vaccines (n =
47,999). By comparing symptoms reported in 2-week time periods after each vaccine dose and in a 2week period before the 1st vaccine dose, we assessed the risk associated with 3rd dose vaccination, for
both BNT162b2 and mRNA-1273. Reporting of severe adverse events remained low after the 3rd vaccine
dose, with rates of pericarditis (0.01%, 0%-0.02% 95% CI), anaphylaxis (0.00%, 0%-0.01% 95% CI),
myocarditis (0.00%, 0%-0.01% 95% CI), and cerebral venous sinus thrombosis (no cases), consistent with
earlier studies. Significantly more individuals (p-value < 0.05) report low-severity adverse events after
their 3rd dose compared with after their 2nd dose, including fatigue (4.92% after 3rd dose vs 3.47%
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after 2nd dose), lymphadenopathy (2.89% vs 2.07%), nausea (2.62% vs 2.04%), headache (2.47% vs
2.07%), arthralgia (2.12% vs 1.70%), myalgia (1.99% vs 1.63%), diarrhea (1.70% vs 1.24%), fever (1.11%
vs 0.81%), vomiting (1.10% vs 0.80%), and chills (0.47% vs 0.36%). Our results show that although 3rd
dose vaccination against SARS-CoV-2 infection led to increased reporting of low-severity adverse events,
risk of severe adverse events remained comparable to the standard 2-dose regime. This study provides
support for the safety of 3rd vaccination doses of individuals that are at high-risk of severe COVID-19
and breakthrough infection.Copyright The copyright holder for this preprint is the author/funder, who
has granted medRxiv a license to display the preprint in perpetuity. All rights reserved. No reuse allowed
without permission.
URL: https://www.medrxiv.org/
DOI: 10.1101/2021.11.05.21265961
91. Nistri R, Barbuti E, Rinaldi V, et al. Case Report: Multiple Sclerosis Relapses After Vaccination
Against SARS-CoV2: A Series of Clinical Cases. Front Neurol. 2021;12:765954. DOI:
10.3389/fneur.2021.765954
ABSTRACT: Objective: To describe a temporal association between COVID-19 vaccine administration and
multiple sclerosis (MS) relapses. Methods: This case series study was collected in four MS Centres in
Central Italy, using data from 16 MS patients who received COVID-19 vaccination and presented both
clinically and radiologically confirmed relapses between March and June 2021. We collected patients'
relevant medical history, including demographics, MS clinical course, disease-modifying treatment
(DMT) received (if applicable), and data from MRI scans obtained after the COVID-19 vaccination.
Results: Three out of 16 patients received a diagnosis of MS with a first episode occurring after COVID 19 vaccination; 13 had already a diagnosis of MS and, among them, 9 were on treatment with DMTs.
Ten patients received BNT162b2/Pfizer-BioNTech, 2 patients mRNA-1273/Moderna, and 4 patients
ChAdOx1 nCoV-19/AstraZeneca. All MS relapses occurred from 3 days to 3 weeks after receiving the first
dose of the COVID-19 vaccination or the booster. All patients had evidence of radiological activity on
MRI. Discussion: Clinical and radiological findings in these cohort of MS patients confirmed disease
re/activation and suggested a temporal association between disease activity and COVID -19 vaccination.
The nature of this temporal association, whether causative or incidental, remains to be established.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34744992
DOI: 10.3389/fneur.2021.765954
92. Nogawa S, Kanamori H, Tokuda K, et al. Identification of susceptibility loci for adverse events
following COVID-19 vaccination in the Japanese population: A web-based genome-wide association
study. medRxiv. 2021. DOI: 10.1101/2021.11.30.21267043
ABSTRACT: The novel coronavirus disease 2019 (COVID-19) pandemic has spread rapidly worldwide. To
prevent the spread of COVID-19, mRNA-based vaccines made by Pfizer/BioNTech (BNT162b1) and
Moderna (mRNA-1273) have been widely used worldwide, including in Japan. Various adverse events
after COVID-19 mRNA vaccinations have been reported, with differences observed among individuals.
However, the analysis on the genetic background for susceptibility to side effects has been limited. In
the present work, we performed genome-wide association studies (GWAS) for self-reported adverse
events of COVID-19 mRNA vaccination in 4,545 Japanese individuals and identified 14 associated loci.
Among these, 6p21 was associated with 37.5degreeC or higher fever, 38 degreeC or higher fever, and
muscle pain. Our results may enable one to prepare for and manage side effects by knowing their
susceptibility to the occurrence of adverse events. Furthermore, we obtained valuable data that can
lead to the understanding of the mechanism of action of COVID-19 mRNA vaccines.Copyright The
copyright holder for this preprint is the author/funder, who has granted medRxiv a license to display the
preprint in perpetuity. It is made available under a CC-BY 4.0 International license.
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93. Novak N, Tordesillas L, Cabanillas B. Adverse rare events to vaccines for COVID-19: From
hypersensitivity reactions to thrombosis and thrombocytopenia. Int Rev Immunol. 2021:1-10. DOI:
10.1080/08830185.2021.1939696
ABSTRACT: Vaccines for the prevention of coronavirus disease 2019 (COVID-19) started to be developed
since the initiation of the COVID-19 pandemic. Up to now, four vaccines have been authorized by
international agencies such as European Medicines Agency (EMA). Two are DNA vaccines (ChAdOx1
nCov-19 and Ad26.COV2.S) and two mRNA vaccines (BNT162b2 and mRNA-1273). The administration of
the vaccines has been associated with a strong decrease in the infections by SARS-CoV-2 and deaths
associated with it. However, in parallel to these results, some rare adverse events have also been
described. In that sense, events of thrombosis, thrombocytopenia, and hemorrhage have been
described in close temporal proximity to the administration of the DNA vaccines ChAdOx1 nCov-19 and
Ad26.COV2.S, but also mRNA vaccines. Recent scientific reports have been released with updated
information on the possible association of thrombotic thrombocytopenia and COVID-19 vaccines. On the
other hand, since the initiation of the vaccination campaigns, adverse hypersensitivity reactions have
been described after mRNA and DNA vaccines administration for COVID-19. Although globally these
adverse events are rare, a high proportion of the world population will be exposed to these vaccines. For
that reason, their safety and tolerance should be carefully considered. In this review, we provide an
updated review of the last scientific findings that can explain the rare side effects that the vaccines for
COVID-19 can produce.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34251972
DOI: 10.1080/08830185.2021.1939696
94. Osmanodja B, Schreiber A, Schrezenmeier E, et al. First diagnosis of thrombotic thrombocytopenic
purpura after SARS-CoV-2 vaccine - case report. BMC Nephrol. 2021;22(1):411. DOI: 10.1186/s12882021-02616-3
ABSTRACT: BACKGROUND: We report a case of a 25-year-old male patient, who developed acquired
thrombotic thrombocytopenic purpura (aTTP) after receiving a first dose of mRNA-based SARS-CoV-2
vaccine Spikevax (mRNA-1273, Moderna Biotech, USA). While this is the first case in literature describing
a case of aTTP after receiving the Spikevax vaccine, there are two other cases after mRNA-based Covid19 vaccine and two after adenoviral SARS-CoV-2 vaccine. CASE PRESENTATION: The patient presented
with persisting malaise, fever, headache, word-finding difficulties, nausea, vomiting, petechial bleeding,
and hematuria 13 days after receiving a first dose of vaccination. Laboratory testing showed low platelet
count, Coombs-negative hemolytic anemia, and mild acute kidney injury. We excluded vaccine induced
immune thrombotic thrombocytopenia (VITT) as another important differential diagnosis and the final
diagnosis was established after ADAMTS-13 (A Disintegrin And Metalloproteinase with a
ThromboSpondin type 1 motif, member 13) activity was found to be < 1% (reference range > 40%) and
ADAMTS-13 antibodies being 72.2 IU/L (reference range < 12 IU/L). We initiated empiric therapy of
plasmapheresis and corticosteroids on admission and started caplacizumab the day after. The patient's
thrombocyte count normalized 3 days after admission, hemolysis and acute kidney injury resolved after
2 weeks. The patient received 2 doses of rituximab (1 g each) after the diagnosis of immune TTP was
established. One month after the initial presentation, the patient is in good overall condition, but still
receives daily caplacizumab due to ADAMTS-13 activity of < 1%. CONCLUSIONS: Low platelet count after
vaccination against SARS-CoV-2 has gained attraction after vaccine-induced immune thrombotic
thrombocytopenia (VITT) has been described as a rare but severe complication of adenoviral-based
vaccines. Thrombotic thrombocytopenic purpura (TTP) is an important differential diagnosis, but there
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are only few reports of TTP following SARS-CoV-2 vaccination. Despite pathophysiological and clinical
differences of both entities, diagnostic uncertainty can result in the acute setting, since they share main
symptoms such as headache and neurological alterations in addition to thrombocytopenia. In difference
to other cases reported, this patient developed first symptoms of TTP as early as 4 days after
vaccination, which suggests that vaccination merely acted as trigger for occult TTP, instead of truly
inducing an autoimmunological process.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34895163
DOI: 10.1186/s12882-021-02616-3
95. Ossato A, Tessari R, Trabucchi C, et al. Comparison of medium-term adverse reactions induced by
the first and second dose of mRNA BNT162b2 (Comirnaty, Pfizer-BioNTech) vaccine: a post-marketing
Italian study conducted between 1 January and 28 February 2021. Eur J Hosp Pharm. 2021. DOI:
10.1136/ejhpharm-2021-002933
10.1136/ejhpharm-2021-002933.
ABSTRACT: OBJECTIVES: On 21 December 2020 the European Commission granted conditional
marketing authorisation in the European Union for the anti-COVID-19 mRNA vaccine Bnt162b2
(Comirnaty, Pfizer/BioNTech). The main endpoint of this epidemiological, observational, prospective and
monocentric study was to identify the number, types, and severity of adverse events following
immunisation that occurred in subjects who had been previously infected with COVID-19, and in those
who had not, after vaccination with Comirnaty, and to compare the two groups of subjects looking at
events that occurred within a month after the first and the second dose. METHODS: Data were gathered
by a questionnaire. The results included the responses of all healthcare workers (2030) of the IRCCS
Sacro Cuore Don Calabria Hospital (Italy) vaccinated between 1st January and 28th February 2021.
Adverse effects of the vaccine were reported after the first and the second doses. RESULTS: There was a
statistically significant increase (p<0.001, chi(2)=35.60) in participants who experienced some sideeffects after receiving the first dose of the vaccine and who had previously been infected with the
coronavirus, compared with participants who had not previously been infected. 46.76% (136) of the
participants who had previously been infected experienced some side-effects after the first dose of
vaccine, and 63.23% (184) experienced some side-effects after the second dose, compared with 29.15%
(507) after the first dose and 70.79% (1231) after the second dose in those who had not been previously
infected. The number of participants who experienced side-effects after the second dose and had
previously been infected was significantly lower compared with participants who had not previously
been infected (p=0.0094, chi(2)=6.743). CONCLUSIONS: Most of the side-effects identified in this trial
were also reported by the manufacturer and the US Food and Drug Administration. Active surveillance
should always continue to constantly check the vaccine's risk/benefit ratio over time.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34315774
DOI: 10.1136/ejhpharm-2021-002933
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96. Otani J, Ohta R, Sano C. Association between Immunoglobulin G Levels and Adverse Effects
Following Vaccination with the BNT162b2 Vaccine among Japanese Healthcare Workers. Vaccines
(Basel). 2021;9(10). DOI: 10.3390/vaccines9101149
ABSTRACT: The purpose of the study was to assess the association between the amount of
immunoglobulin G (IgG) and the duration of adverse effects of COVID-19 vaccinations in the Japanese
population. This cross-sectional study was conducted from April 2020 to August 2021 among workers at
a community hospital. All participants received two doses of the BNT162b2 vaccine (Pfizer-BioNTech) in
March and April 2021. Vaccine side effects were measured using a self-administered questionnaire.
Serum anti-SARS-CoV-2 IgG was measured 3 months after vaccination. There was a total of 338
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participants (mean age: 44.7 years). The incidence of adverse reactions after vaccination was higher in
women. Adverse reactions associated with higher IgG levels included: erythema at the injection site
after the first dose; induration and inflammation at the injection site; and systemic symptoms, e.g., fever
and headache after the second dose. IgG levels were higher in younger participants. These findings
could mitigate fears regarding the mild adverse effects of the COVID-19 vaccine and encourage uptake
of the BNT162b2 vaccine.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34696257
DOI: 10.3390/vaccines9101149
97. Parperis K, Constantinou M. Remitting seronegative symmetrical synovitis with pitting oedema
following BNT162b2 mRNA COVID-19 vaccination. BMJ Case Rep. 2021;14(8). DOI: 10.1136/bcr-2021244479
10.1136/bcr-2021-244479.
ABSTRACT: Remitting seronegative symmetrical synovitis with pitting oedema (RS3PE) is a rare
inflammatory condition that occurs in older adults. Here, we report a case of an 80-year-old man with
no history of rheumatic disease who presented with acute onset of bilateral hand pain, pitting oedema
and synovitis after the second dose of the BNT162b2 mRNA C0VID-19 vaccine. Laboratory workup
revealed elevated inflammatory markers and negative autoantibodies. Significant improvement was
noted with prednisolone. This is the first reported case of RS3PE in an elderly patient with no previous
rheumatic disease following mRNA COVID-19 vaccination.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34348912
DOI: 10.1136/bcr-2021-244479
10.1136/bcr-2021-244479.
98. Patone M, Mei XW, Handunnetthi L, et al. Risks of myocarditis, pericarditis, and cardiac
arrhythmias associated with COVID-19 vaccination or SARS-CoV-2 infection. Nat Med. 2021. DOI:
10.1038/s41591-021-01630-0
10.1038/s41591-021-01630-0.
ABSTRACT: Although myocarditis and pericarditis were not observed as adverse events in coronavirus
disease 2019 (COVID-19) vaccine trials, there have been numerous reports of suspected cases following
vaccination in the general population. We undertook a self-controlled case series study of people aged
16 or older vaccinated for COVID-19 in England between 1 December 2020 and 24 August 2021 to
investigate hospital admission or death from myocarditis, pericarditis and cardiac arrhythmias in the 128 days following adenovirus (ChAdOx1, n = 20,615,911) or messenger RNA-based (BNT162b2, n =
16,993,389; mRNA-1273, n = 1,006,191) vaccines or a severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) positive test (n = 3,028,867). We found increased risks of myocarditis associated with the
first dose of ChAdOx1 and BNT162b2 vaccines and the first and second doses of the mRNA-1273 vaccine
over the 1-28 days postvaccination period, and after a SARS-CoV-2 positive test. We estimated an extra
two (95% confidence interval (CI) 0, 3), one (95% CI 0, 2) and six (95% CI 2, 8) myocarditis events per 1
million people vaccinated with ChAdOx1, BNT162b2 and mRNA-1273, respectively, in the 28 days
following a first dose and an extra ten (95% CI 7, 11) myocarditis events per 1 million vaccinated in the
28 days after a second dose of mRNA-1273. This compares with an extra 40 (95% CI 38, 41) myocarditis
events per 1 million patients in the 28 days following a SARS-CoV-2 positive test. We also observed
increased risks of pericarditis and cardiac arrhythmias following a positive SARS-CoV-2 test. Similar
associations were not observed with any of the COVID-19 vaccines, apart from an increased risk of
arrhythmia following a second dose of mRNA-1273. Subgroup analyses by age showed the increased risk
of myocarditis associated with the two mRNA vaccines was present only in those younger than 40.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34907393
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99. Peigottu MF, Ferreli C, Atzori MG, et al. Skin Adverse Reactions to Novel Messenger RNA
Coronavirus Vaccination: A Case Series. Diseases. 2021;9(3). DOI: 10.3390/diseases9030058
ABSTRACT: Vaccines are actually the most effective strategy to control the COVID-19 spread and reduce
mortality, but adverse reactions can occur. Skin involvement with novel messenger RNA coronavirus
vaccines seems frequent but is not completely characterized. A real-world experience in the recent
vaccination campaign among health care workers in Sardinia (Italy) is reported. In over a total of 1577
persons vaccinated, 9 cases of skin adverse reactions were observed (0.5%). All reactions have been
reported to the Italian Pharmacovigilance Authority. Eight occurred in women (mean age 46 years), and
five were physicians and four nurses. All patients had a significant allergology history but not for the
known vaccine excipients. After dose one, no injection site reactions were observed, but widespread
pruritus (n = 3), mild facial erythema (n = 1), and maculopapular rash (n = 3) occurred in the following
24-48 h in three patients. These three patients were excluded from the second dose. Of the remaining
six patients, one developed mild anaphylaxis within the observation period at the vaccination hub and
five delayed facial erythematous edema and maculopapular lesions, requiring antihistamines and short course corticosteroid treatment. Spontaneous reporting is paramount to adjourning vaccination
guidance and preventive measures in order to contribute to the development of a safe vaccine strategy.
Dermatologist' expertise might provide better characterization, treatment, and screening of individuals
at high risk of skin adverse reactions.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34562965
DOI: 10.3390/diseases9030058
100. Peled Y, Ram E, Lavee J, et al. Third dose of the BNT162b2 vaccine in heart transplant recipients:
Immunogenicity and clinical experience. J Heart Lung Transplant. 2021. DOI:
10.1016/j.healun.2021.08.010
ABSTRACT: BACKGROUND: The repeated waves of the COVID-19 pandemic have highlighted the
necessity to optimize vaccine responses in immunocompromised populations. We investigated the
safety and immunogenicity of a third, booster, dose of the Pfizer BNT162b2 vaccine in heart transplant
(HT) patients. METHODS: The cohort comprised 96 adult HT patients who received a third homologous
dose of the BNT162b2 vaccine 168 days after the second dose. The vaccine-induced antibody responses
of both receptor-binding domain (RBD) IgG and neutralizing antibodies were assessed in all patients,
with a positive antibody response being defined as the presence of either IgG anti-RBD or neutralizing
antibodies. For a subset of patients, T cell response was also studied. RESULTS: The third dose was
associated with a low rate of adverse events, mostly mild pain at the injection site. No serious adverse
events were recorded, and there were no episodes of rejection. At 18 days following the third dose of
the vaccine, the positive antibody response increased from 23% to 67%, with a corresponding increase
in neutralizing capacity. The third dose elicited SARS-CoV-2 neutralization titers >9-fold and IgG anti-RBD
antibodies >3-fold of the range achieved after the two primary doses. Mycophenolate use, lower eGFR
and higher C-reactive protein were independently associated with a reduced likelihood of generating an
immune response. Importantly, a specific T-cell response following the third dose was evident in the
majority of transplant recipients. CONCLUSIONS: An homologous third booster dose of the BNT162b2
vaccine gave overall consistent tolerability and a good safety profile, while eliciting humoral and cellular
immune responses.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34565682
DOI: 10.1016/j.healun.2021.08.010
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101. Perez Y, Levy ER, Joshi AY, et al. Myocarditis Following COVID-19 mRNA Vaccine: A Case Series
and Incidence Rate Determination. Clin Infect Dis. 2021. DOI: 10.1093/cid/ciab926
10.1093/cid/ciab926.
ABSTRACT: BACKGROUND: Myocarditis following COVID-19 mRNA vaccines (Pfizer-BioNTech and
Moderna) have been increasingly reported. Incidence rates in the general population are lacking, with
pericarditis rather than myocarditis diagnostic codes being used to estimate background rates. This
comparison is critical to balance the risk of vaccination with the risk of no vaccination. METHODS: A
retrospective case-series was performed utilizing the Mayo Clinic COVID-19 Vaccine Registry. We
measured the incidence rate ratio for myocarditis temporally related to COVID-19 mRNA vaccination
compared to myocarditis in a comparable population from 2016 through 2020. Clinical characteristics
and outcomes of the affected patients was collected. A total of 21 individuals were identified, but
ultimately 7 patients met the inclusion criteria for vaccine-associated myocarditis. RESULTS: The overall
incidence rate ratio (IRR) of COVID-19 related myocarditis was 4.18 (CI95% 1.63, 8.98) which was
entirely attributable to an increased IRR among adult males (IRR 6.69, CI95% 2.35, 15.52) compared to
females (IRR 1.41, CI95% 0.03, 8.45).All cases occurred within 2 weeks of a dose of the COVID -19 mRNA
vaccine with the majority occurring within 3 days (range 1-13 days) following the second dose (6/7
patients, 86%). Overall, cases were mild, and all patients survived. CONCLUSIONS: Myocarditis is a rare
adverse event associated with COVID-19 mRNA vaccines, and in adult males it occurs with significantly
higher incidence than the background population rate. Recurrence of myocarditis after a subsequent
mRNA vaccine dose is not known at this time.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34734240
DOI: 10.1093/cid/ciab926
10.1093/cid/ciab926.
102. Pratap Singh V, Siddique Pir M, Buch T, et al. Myocarditis Linked to Pfizer-Biontech Covid-19
Vaccine. Chest. 2021;160(4):A444. DOI: 10.1016/j.chest.2021.07.437
ABSTRACT: TOPIC: Chest Infections TYPE: Medical Student/Resident Case Reports INTRODUCTION: The
SARS-CoV-2 causing COVID-19 can have serious effects on the heart with recent data suggesting acute
cardiac injury in almost one fifth of COVID-19 patients. Considering the recent role out of Covid-19
vaccine's to the general public there is a growing concern of COVID-19 related myocarditis being linked
to the vaccine. Here we present a case of a young patient who presented with symptoms of COVID -19
after his second shot of COVID-19 vaccine, with subsequent development of myocarditis. CASE
PRESENTATION: This patient is a 21 year old male with past medical history significant of mitral valve
prolapse, and resting tachycardia, presented with a 2 day history of fevers, nausea, accompanied by
shortness of breath, and chest pain. Patient had his 2nd shot of Pfizer-BioNTech Covid-19 vaccine 3 days
prior to admission, symptom onset was after the administration of vaccine. Vitals on admissionm were
within normal limits, EKG did not show any acute ischemic changes, no evidence pericarditis and or
pulmonary embolism related changes. Troponins were trended, 460, 637, 832, significant for acute
myocardial injury but with no evidence of MI based on character of chest pain and EKG changes. 2D
echocardiogram showed Left Ventricular (LV) Ejection Fraction of 43%, with mildly reduced LV systolic
function. CTA chest with IV contrast showed no aortic dissection., or pulmonary embolism. Cardiac MRI
showed findings suggestive of acute myocarditis. Patient was treated symptomatically, troponins
trended down, with resolution of chest pain. DISCUSSION: Myocarditis associated with the PfizerBioNTech Covid-19 vaccine, is a potential rare side effect. Even though a casual link has not been
established. Considering the sequence of events for this patient, there is potentially a link between the
two. Recently there have been 62 cases in Israel diagnosed after receiving the second dose of the PfizerBioNTech Covid-19 vaccine, incidentally most of these cases were in individuals under the age of 30,
coinciding with our case. Investigations will be needed to determine what is making the younger
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population more prone to myocarditis after receiving the covid 19 vaccine. CONCLUSION(S): Myocarditis
has been associated with COVID-19 infection. But the link with Pfizer-BioNTech Covid-19 vaccine is less
established, with few cases providing a causal link. Recent studies have started to link the two, but
further investigations are necessary to better understand the causal link, and what propogates the
younger population to develop myocarditis after receiving the COVID-19 Vaccine. REFERENCE #1:
https://www.forbes.com/sites/brucelee/2021/04/27/are-rare-cases-of-myocarditis-linked-to-pfizermoderna-covid-19-vaccines/?sh=2b1641057442 DISCLOSURES: No relevant relationships by Tapan Buch,
source=Web Response No relevant relationships by Pradeepto Ghosh, source=Web Response no
disclosure on file for Amandeep Kaur; No relevant relationships by Kashyap Kela, source=Web Response
No relevant relationships by jacob miller, source=Web Response no disclosure on file for Raza Naseer;
no disclosure on file for Muhammad Siddique Pir; No relevant relationships by Princy Shah, source=Web
Response No relevant relationships by Vijay Pratap Singh, source=Web ResponseCopyright © 2021
American College of Chest Physicians
URL:
DOI: 10.1016/j.chest.2021.07.437
103. Pun Mok CK, Cheng SMS, Chen C, et al. A RCT of a third dose CoronaVac or BNT162b2 vaccine in
adults with two doses of CoronaVac. medRxiv. 2021. DOI: 10.1101/2021.11.02.21265843
ABSTRACT: Background. Poor immunogenicity and antibody waning were found in vaccinees of
CoronaVac. There is lack of randomized controlled trial (RCT) data to compare the immunogenicity and
safety of schedules using homologous and heterologous vaccine as a booster dose. Methods. We
randomly assigned adults who had received 2 doses of CoronaVac with low antibody response to receive
an additional booster dose of either BNT162b2 or CoronaVac. The local and systemic adverse reactions
were recorded. Levels of SARS-CoV-2 neutralizing and spike binding antibody in plasma were measured.
Findings. At one month after the third dose of vaccine, BNT162b2 vaccines elicited significantly higher
surrogate virus neutralizing test (sVNT), spike receptor binding, spike N terminal domain binding, spike
S2 domain binding levels than CoronaVac. More participants from the BNT162b2 group reported
injection site pain and swelling as well as fatigue and muscle pain than those who received CoronaVac as
the third dose. The mean results of the sVNT against the wild type, beta, gamma and delta variants in
the BNT162b2 boosted group was 96.83%, 92.29%, 92.51% and 95.33% respectively which were
significantly higher than the CoronaVac boosted group (Wild type: 57.75%; Beta: 38.79 %; Gamma:
32.22%; Delta: 48.87%) Conclusion. Our RCT study shows that BNT162b2 booster dose for those people
who poorly responded to the previous vaccination of CoronaVac is significantly more immunogenic than
a CoronaVac booster. BNT162b2 also elicits higher levels of SARS-CoV-2 specific neutralizing antibodies
to different variants of concern. The adverse reactions were only mild and short-lived.Copyright The
copyright holder for this preprint is the author/funder, who has granted medRxiv a license to display the
preprint in perpetuity. It is made available under a CC-BY-NC-ND 4.0 International license.
URL: https://www.medrxiv.org/
DOI: 10.1101/2021.11.02.21265843
104. Reimann P, Ulmer H, Mutschlechner B, et al. Efficacy and safety of heterologous booster
vaccination with Ad26.COV2.S after BNT162b2 mRNA COVID-19 vaccine in haemato-oncological
patients with no antibody response. Br J Haematol. 2021. DOI: 10.1111/bjh.17982
ABSTRACT: Patients with haemato-oncological malignancies are one of the high-risk groups for a severe
course in case of COVID-19 infections. Furthermore, vaccination results in significantly lower response
rates in haematological malignancies and lower antibody levels in patients with solid cancer. We
investigated efficacy and safety of a heterologous booster vaccination with Ad26.COV2.S DNA vector
vaccine in haemato-oncological patients without antibody response after double-dose BNT162b2
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messenger (m-)RNA COVID-19 vaccine. A total of 32 haemato-oncological non-responders to doubledose BNT162b2 received a heterologous booster vaccination with Ad26.COV2.S. Blood samples were
assessed directly before the vaccination (T0) and four weeks after (T1). Safety assessment was
performed using a standardised questionnaire. The overall response rate was 31%, with a mean (SD)
antibody titre of 693.79 (1 096.99) binding activity units (BAU)/ml. Patients with chronic lymphocytic
leukaemia or lymphoma showed a significantly lower response rate (P = 0.048). Adverse events were
reported in 29.6% of patients, of which 7.1% were graded as severe, including grade III and IV events
following the Common Terminology Criteria of Adverse Events (CTCAE). The heterologous booster
vaccination with Ad26.COV2.S led to a serological response in nine out of 29 patients without response
after double-dose BNT162b2. Furthermore, the vaccination was safe in our cohort, leading to mainly
mild local and systemic reactions. Overall, this vaccination regimen should be further evaluated to
increase the response rate in the highly vulnerable population of haemato-oncological patients.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34872162
DOI: 10.1111/bjh.17982
105. Renisi G, Lombardi A, Stanzione M, et al. Anterior uveitis onset after bnt162b2 vaccination: is this
just a coincidence? Int J Infect Dis. 2021;110:95-7. DOI: 10.1016/j.ijid.2021.07.035
10.1016/j.ijid.2021.07.035. Epub 2021 Jul 18.
ABSTRACT: BACKGROUND: Uveitis is a vision-threatening inflammation and is considered an ophthalmic
emergency. It generally arises as a result of autoimmune conditions, infections, or ocular trauma, but it
may also occur as an isolated disorder. Over the past decades, several cases of vaccine-associated
uveitis have been described, with the hepatitis B virus vaccine being the leading cause. CLINICAL CASE: A
case of anterior uveitis in a 23-year-old male, with onset 14 days after the second dose of BNT162b2
COVID-19 vaccine, is reported here. Initial symptoms were pain, photophobia, and red eye. Ocular
examination showed pericheratic and conjunctival hyperaemia, posterior synechiae, and anterior
chamber cells +/- keratic precipitates in the lower quadrants. The posterior segment did not show any
alteration, and optical coherence tomography ruled out the presence of cystoid macular oedema. After
a 10-day treatment course of topical steroids and cycloplegic eye drops, the ocular inflammatory signs
disappeared and visual acuity was completely restored. Even if causality remains presumed, a warning
should be given to physicians about the possibility of eye inflammation following SARS-CoV-2
vaccination.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34289406
DOI: 10.1016/j.ijid.2021.07.035
10.1016/j.ijid.2021.07.035. Epub 2021 Jul 18.
106. Riad A, Pokorna A, Klugarova J, et al. Side Effects of mRNA-Based COVID-19 Vaccines among
Young Adults (18-30 Years Old): An Independent Post-Marketing Study. Pharmaceuticals (Basel).
2021;14(10):1049. DOI: 10.3390/ph14101049
ABSTRACT: Young adults had been widely perceived as a low-risk group for COVID-19 severity;
therefore, they were deprioritised within the mass vaccination strategies as their prognosis of COVID -19
infection is relatively more favourable than older age groups. On the other hand, vaccination of this
demographic group is indispensable to achieve herd immunity. A cross-sectional survey-based study was
used to evaluate the side effects of mRNA-based COVID-19 vaccines among university students in the
Czech Republic. The validated questionnaire was delivered in a digital form, and it consisted of
demographic data; COVID-19 vaccine-related anamnesis; and local, systemic, orofacial, and skin-related
side effects' prevalence, onset, and duration. Out of the 539 included participants, 70.1% were females
and 45.8% were <23 years old. The vast majority (95.2%) reported at least one side effect. The most
common side effect was injection site pain (91.8%), followed by fatigue (62.5%), headache (36.4%), and
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muscle pain (34.9%). The majority of local side effects occurred after both doses (74.4%), while most
systemic side effects occurred after the second dose only (56.2%). Most local (94.2%) and systemic
(93.3%) side effects resolved within three days after vaccination. Females participants' adjusted odds
ratio (AOR) showed they were 2.566 (CI 95%: 1.103-5.970) times more likely to experience postvaccination side effects, and the participants who received two doses reported an increased AOR of
1.896 (0.708-5.077) for experiencing side effects. The results of this study imply that mRNA-based
COVID-19 vaccines are highly probably safe for young adults, and further studies are required to
investigate the role of medical anamnesis, prior COVID-19 infection, and gender in side effects
incidence.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34681273
DOI: 10.3390/ph14101049
107. Santovito LS, Pinna G. A case of reactivation of varicella-zoster virus after BNT162b2 vaccine
second dose? Inflamm Res. 2021;70(9):935-7. DOI: 10.1007/s00011-021-01491-w
10.1007/s00011-021-01491-w. Epub 2021 Aug 14.
ABSTRACT: We report a case of itchy papulovesicular rash consistent with varicella-zoster virus
reactivation after Pfizer-BioNTech vaccine second dose administration. While there have been cases of
varicella-zoster virus reactivation due to COVID-19 or COVID-19 vaccine inoculation in older individuals
with pre-existing conditions, this case report describes the first case of varicella-zoster virus reactivation
on a healthy, young male in the absence of pre-existing conditions. The mechanisms underlying
varicella-zoster virus reactivation in patients with COVID-19 are unknown and should be further
characterized.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34390376
DOI: 10.1007/s00011-021-01491-w
10.1007/s00011-021-01491-w. Epub 2021 Aug 14.
108. Stein M, Grossman Z, Brosh-Nissimov T, et al. How compassionate use enabled Israel to deliver
the Pfizer-BioNTech COVID-19 vaccination to vulnerable children aged 12-15 years before regulatory
approval. Acta Paediatr. 2021. DOI: 10.1111/apa.16226
ABSTRACT: AIM: This paper describes the emergency, compassionate use of the COVID-19 vaccination
for high-risk adolescents aged 12-15 years prior to approval by the American Food and Drugs
Administration in May 2021. The target audience had underlying health conditions associated with
severe disease and multisystem inflammatory syndrome in children (MIS-C) or severely
immunosuppressed household members. METHODS: An orderly approval system was established in
Israel for adolescents aged 12-15 years, based on a professional position paper and compassionate
treatment regulations. From 12 February 2021, eligible adolescents were referred to the Israeli Ministry
of Health for permission to vaccinate, via four health maintenance organisations. Data were collected
about adverse events after vaccinations and the incidence of any cases of COVID-19. RESULTS: By 15
March 2021, the vaccine had been approved for 607 adolescents: 333 had received one dose, and 92
had received two doses. The median age was 14.6 years, and the major indication was obesity. Only one
child tested positive for the virus, 4 days after vaccination, and no adverse effects were recorded.
CONCLUSION: The emergency use of COVID-19 vaccination for 333 adolescents aged 12-15, 92 of them
with 2 doses, based on a position paper and compassionate treatment regulations, did not result in any
adverse effects. Since 27 July 2021, the same process was further applied in Israel among younger
children, aged 5-11, preceding formal release of the clinical trial.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34931371
DOI: 10.1111/apa.16226
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109. Syed K, Chaudhary H, Donato A. Central Venous Sinus Thrombosis with Subarachnoid
Hemorrhage Following an mRNA COVID-19 Vaccination: Are These Reports Merely Co-Incidental? Am
J Case Rep. 2021;22:e933397. DOI: 10.12659/AJCR.933397
10.12659/AJCR.933397.
ABSTRACT: BACKGROUND Multiple vaccines have been developed against COVID-19 as a collaborative
worldwide effort. On March 18, 2021 the European Medicines Agency reported a serious and rare
adverse effect of thrombosis with thrombocytopenia syndrome (TTS) after receiving the ChAdOx1 nCoV19 vaccine; most of these cases were associated with cerebral venous sinus thrombosis (CVST). To date,
there are no cases of TTS-related CVST reported after receipt of either of the 2 mRNA COVID-19 vaccines
authorized for use in the United States. We report a case of CVST with the Moderna mRNA vaccine.
CASE REPORT A healthy 45-year-old male patient without any risk factors presented with new-onset
seizures 8 days after the receipt of the 2nd dose of Moderna (mRNA-1273), with concomitant SAH as a
complication. One day prior to admission, he noted headaches and neck pain unrelieved by over-thecounter analgesics. Computed tomography (CT) scan brain without contrast revealed a left frontal lobe
intracerebral hemorrhage (ICH) along with subarachnoid hemorrhage (SAH). A subsequent contrast enhanced magnetic resonance imaging (MRI) brain confirmed the CT findings as well as anterior
superior sagittal sinus thrombosis. He had normal platelet count with a negative thrombophilia work-up
and cancer screening. He was successfully anticoagulated with heparin and discharged on warfarin
without neurological sequelae or further seizures. The case was reported to the US Vaccine Surveillance
System. CONCLUSIONS mRNA vaccine-related CVST is an extremely rare phenomenon. More data are
needed to establish causality and understand the role of vaccine-related immune response resulting in
thrombotic events with or without TTS.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34478433
DOI: 10.12659/AJCR.933397
10.12659/AJCR.933397.
110. Tobaiqy M, MacLure K, Elkout H, et al. Thrombotic Adverse Even ts Reported for Moderna, Pfizer
and Oxford-AstraZeneca COVID-19 Vaccines: Comparison of Occurrence and Clinical Outcomes in the
EudraVigilance Database. Vaccines (Basel). 2021;9(11). DOI: 10.3390/vaccines9111326
ABSTRACT: Vaccination against COVID-19 is the cornerstone of controlling and mitigating the ongoing
pandemic. Thrombotic adverse events linked to Moderna, Pfizer and the Oxford-AstraZeneca vaccine
have been documented and described as extremely rare. While the Oxford-AstraZeneca vaccine has
received much of the attention, the other vaccines should not go unchallenged. This study aimed to
determine the frequency of reported thrombotic adverse events and clinical outcomes for these three
COVID-19 vaccines, namely, Moderna, Pfizer and Oxford-AstraZeneca. A retrospective descriptive
analysis was conducted of spontaneous reports for Moderna, Pfizer and Oxford-AstraZeneca COVID-19
vaccines submitted to the EudraVigilance database in the period from 17 February to 14 June 2021.
There were 729,496 adverse events for the three vaccines, of which 3420 were thrombotic, mainly
Oxford-AstraZeneca (n = 1988; 58.1%) followed by Pfizer (n = 1096; 32.0%) and Moderna (n = 336;
9.8%). As serious adverse events, there were 705 reports of pulmonary embolism for the three vaccines,
of which 130 reports (18.4%) were for Moderna, 226 reports (32.1%) for Pfizer and 349 (49.5%) for
Oxford-AstraZeneca vaccines. The occurrence of pulmonary embolism is significantly associated with a
fatal outcome (p </= 0.001). Sixty-three fatalities were recorded (n = 63/3420; 1.8%), of which Moderna
(n = 6), Pfizer (n = 25) and Oxford-AstraZeneca (n = 32).
URL: https://www.ncbi.nlm.nih.gov/pubmed/34835256
DOI: 10.3390/vaccines9111326
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111. Weaver KN, Zhang X, Dai X, et al. Impact of SARS-CoV-2 Vaccination on Inflammatory Bowel
Disease Activity and Development of Vaccine-Related Adverse Events: Results From PREVENT-COVID.
Inflamm Bowel Dis. 2021. DOI: 10.1093/ibd/izab302
ABSTRACT: BACKGROUND: Severe acute respiratory syndrome coronavirus 2 vaccination is
recommended for all individuals with inflammatory bowel disease (IBD), including those on
immunosuppressive therapies; however, little is known about vaccine safety and efficacy in these
patients or the impact of vaccination on IBD disease course. METHODS: We evaluated coronavirus
disease 2019 (COVID-19) vaccine-related adverse events (AEs) and the effect of vaccination on IBD
disease course among participants in the PREVENT-COVID (Partnership to Report Effectiveness of
Vaccination in populations Excluded from iNitial Trials of COVID) study, a prospective, observational
cohort study. Localized and systemic reactions were assessed via questionnaire. Disease flare was
defined by worsening IBD symptoms and change in IBD medications. Outcomes were stratified by
vaccine type and IBD medication classes. RESULTS: A total of 3316 individuals with IBD received at least
1 COVID-19 vaccine. Injection site tenderness (68%) and fatigue (46% dose 1, 68% dose 2) were the most
commonly reported localized and systemic AEs after vaccination. Severe localized and systemic vaccinerelated AEs were rare. The mRNA-1273 vaccine was associated with significantly greater severe AEs at
dose 2 (localized 4% vs 2%, systemic 15% vs 10%; P < .001 for both). Prior COVID-19 infection, female
sex, and vaccine type were associated with severe systemic reactions to dose 1, while age <50 years,
female sex, vaccine type, and antitumor necrosis factor and vedolizumab use were associated with
severe systemic reactions to dose 2. Overall rates (2%) of IBD flare were low following vaccination.
CONCLUSIONS: Our findings provide reassurance that the severe acute respiratory syndrome
coronavirus 2 vaccine is safe and well tolerated among individuals with IBD, which may help to combat
vaccine hesitancy and increase vaccine confidence.
The severe acute respiratory syndrome coronavirus 2 vaccine is safe and well tolerated among
individuals with inflammatory bowel disease (IBD). Severe localized and systemic vaccine-related
adverse events were rare, and rates of IBD flare were low (2%) following severe acute respiratory
syndrome coronavirus 2 vaccination in a cohort of 3316 participants with IBD.
eng
URL: https://www.ncbi.nlm.nih.gov/pubmed/34871388
DOI: 10.1093/ibd/izab302
112. Wiest NE, Johns GS, Edwards E. A Case of Acute Pulmonary Embolus after mRNA SARS -CoV-2
Immunization. Vaccines (Basel). 2021;9(8). DOI: 10.3390/vaccines9080903
10.3390/vaccines9080903.
ABSTRACT: Vaccination against severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), the
causative agent of coronavirus disease 2019 (COVID-19), is a critical strategy to overcome the COVID-19
pandemic. Multiple SARS-CoV-2 vaccines have been developed in a rapid timeframe to combat the
pandemic. While generally safe and effective, rare cases of venous thromboembolism (VTE) have been
reported after two adenovirus-based vaccines, the AstraZeneca ChAdOx1 nCoV-19 vaccine and the
Janssen Ad.26.COV2.S vaccine, as well as after the Pfizer-BioNTech BNT162b2 mRNA vaccine. Here, we
present the case of a patient who developed acute pulmonary emboli (PE) shortly after his second dose
of the Moderna mRNA-1273 SARS-CoV-2 vaccine. We report the results of an extensive thrombophilia
workup that was normal except for the identification of positive lupus anticoagulant (LA) signals. It is our
goal to contribute to the body of knowledge regarding SARS-CoV-2 vaccines and encourage vaccine
adverse event reporting so that clinicians can have a full appreciation and awareness of the possible
adverse events related to these critical vaccines.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34452028
DOI: 10.3390/vaccines9080903
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10.3390/vaccines9080903.
113. Williams CB, Choi JI, Hosseini F, et al. Acute Myocarditis Following mRNA-1273 SARS-CoV-2
Vaccination. CJC Open. 2021;3(11):1410-2. DOI: 10.1016/j.cjco.2021.07.008
10.1016/j.cjco.2021.07.008. Epub 2021 Jul 14.
ABSTRACT: Myocarditis has been described previously as a rare side effect of both influenza and
smallpox vaccines. In this report, we present a case of acute perimyocarditis in a young, healthy man
after vaccination with the mRNA-1273 severe acute respiratory syndrome coronavirus -2 (SARS-CoV-2;
Moderna) vaccine. He presented with chest pain and decompensated heart failure 3 days after
administration of his second dose, and his symptoms resolved by 9 days post-inoculation. This case
highlights a rare but potentially serious side effect of this mRNA vaccine that primary care physicians
and cardiologists should be aware of in order to identify and appropriately manage these patients.
URL: https://www.ncbi.nlm.nih.gov/pubmed/34308326
DOI: 10.1016/j.cjco.2021.07.008
10.1016/j.cjco.2021.07.008. Epub 2021 Jul 14.
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Appendix 2: Search Strategies
Ovid MEDLINE(R) ALL <1946 to January 24, 2022>
#

Searches

Results

1

COVID-19/ or exp COVID-19 Testing/ or SARS-CoV-2/

136025

2

(coronavirus/ or betacoronavirus/ or coronavirus infections/) and (disease
outbreaks/ or epidemics/ or pandemics/)

40116

3

(nCoV* or 2019nCoV or 19nCoV or COVID19* or COVID or SARS-COV-2 or SARSCOV- 212937
2 or SARS-COV2 or SARSCOV2 or SARS coronavirus 2 or Severe Acute Respiratory
Syndrome Coronavirus 2 or Severe Acute Respiratory Syndrome Corona Virus
2).ti,ab,kf,nm,ot,ox,rx,px.

4

((new or novel or "19" or "2019" or Wuhan or Hubei or China or Chinese) adj3
(coronavirus* or corona virus* or betacoronavirus* or CoV or HCoV)).ti,ab,kf,ot.

62111

5

(longCOVID* or postCOVID* or postcoronavirus* or postSARS*).ti,ab,kf,ot.

26

6

((coronavirus* or corona virus* or betacoronavirus*) adj3 (pandemic* or epidemic*
or outbreak* or crisis)).ti,ab,kf,ot.

11155

7

((Wuhan or Hubei) adj5 pneumonia).ti,ab,kf,ot.

382

8

or/1-7 [CADTH COVID-19 Hedge September 2020]

223363

9

(exp *Immunization/ or exp *Vaccines/ or *Immunity, Herd/ or COVID-19 Vaccines/) 1768
and exp RNA, Messenger/

10

(((messenger adj2 "RNA") or "mRNA") and (vaccinat* or vaccine? or revaccinat* or
re-vaccinat* or inoculat* or immunization? or immunize? or immunity or
immunogenicity or variolation?)).ti,ab,kf,ot.

11

(pfizer-biontech or biontech or pfizer or comirnaty or "BNT162b1" or "BNT162b2" or 5275
"BNT162b3" or "BNT162b2SA" or "BNT162a1" or "BNT162c2" or
tozinameran).ti,ab,kf,nm,ot,ox,rx,px.

12

(moderna or modernaTX or spikevax or "mrna-1273" or "mrna 1273" or "mrna1273" 1885
or "mrna-1273.351").ti,ab,kf,nm,ot,ox,rx,px.

13

or/9-12

24013

14

exp *"Drug-Related Side Effects and Adverse Reactions"/ or Nocebo effect/ or
Patient Harm/

88479

15

(adverse effect? or adverse event? or adverse reaction? or side effect or harm* or
injur* or unsafe or un-safe or accident* or misuse? or danger* or poison* or
overdos* or contraindicat* or contra-indicat* or drug interact* or toxic* or
cardiotoxic* or myotoxic*).ti,kf. or (adverse effect? or adverse event? or adverse
reaction? or side effect or harm* or injur* or unsafe or un-safe or accident* or

1359328
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misuse? or danger* or poison* or overdos* or contraindicat* or contra-indicat* or
drug interact* or toxic* or cardiotoxic* or myotoxic*).ab. /freq=2
16

nocebo?.tw,kf.

970

17

exp RNA, Messenger/ and COVID-19 Vaccines/ae

37

18

or/14-17

1419021

19

8 and 13 and 18

490

20

boost*.ti,kf. or boost*.ab. /freq=2

25159

21

(multiple adj3 (administrations or inoculations or vaccinations or vaccines or revaccinations or revaccinations or immunizations or doses or injections)).tw,kf.

14036

22

("more than" adj3 (administration? or inoculation? or vaccination? or vaccine? or
re-vaccination? or revaccination? or immunization? or dose? or injection?)).tw,kf.

5228

23

(numerous adj3 (administrations or inoculations or vaccinations or vaccines or revaccinations or revaccinations or immunizations or doses or injections)).tw,kf.

305

24

((three or third or "3" or "3rd" or four or fourth or "4" or "4th" or five or fifth or "5"
or "5th") adj3 (dose? or inoculation? or vaccination? or vaccine? or re-vaccination?
or revaccination? or immunization? or boost*)).tw,kf.

145186

25

20 or 21 or 22 or 23 or 24

184050

26

19 and 25

98

27

from 26 keep 1, 3-9, 12-20, 22, 24, 27...

35

Search history sorted by search number ascending
Embase <1974 to 2022 January 24>
#

Searches

Results

1

Sars-Related Coronavirus/

484

2

(Coronavirinae/ or Betacoronavirus/ or Coronavirus Infection/) and (Epidemic/ or
Pandemic/)

10699

3

(nCoV* or 2019nCoV or 19nCoV or COVID19* or COVID or SARS-COV-2 or SARSCOV- 219350
2 or SARS-COV2 or SARSCOV2 or SARS coronavirus 2 or Severe Acute Respiratory
Syndrome Coronavirus 2 or Severe Acute Respiratory Syndrome Corona Virus
2).tw,kw,hw,ot.

4

((new or novel or "19" or "2019" or Wuhan or Hubei or China or Chinese) adj3
(coronavirus* or corona virus* or betacoronavirus* or CoV or HCoV)).tw,kw,hw,ot.

191853

5

(longCOVID* or postCOVID* or postcoronavirus* or postSARS*).tw,kw,hw,ot.

70

6

((coronavirus* or corona virus* or betacoronavirus*) adj3 (pandemic* or epidemic* 12804
or outbreak* or crisis)).tw,kw,ot.
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7

((Wuhan or Hubei) adj5 pneumonia).tw,kw,ot.

431

8

or/1-7

238140

9

(exp SARS-CoV-2 vaccine/ or exp *vaccination/) and exp messenger RNA/

1427

10

(((messenger adj2 "RNA") or "mRNA") and (vaccinat* or vaccine? or revaccinat* or
re-vaccinat* or inoculat* or immunization? or immunize? or immunity or
immunogenicity or variolation?)).ti,ab,kf,ot.

24135

11

(pfizer-biontech or biontech or pfizer or comirnaty or "BNT162b1" or "BNT162b2"
or "BNT162b3" or "BNT162b2SA" or "BNT162a1" or "BNT162c2" or
tozinameran).ti,ab,kf,ot.

14139

12

(moderna or modernaTX or spikevax or "mrna-1273" or "mrna 1273" or
"mrna1273" or "mrna-1273.351").ti,ab,kf,ot.

1623

13

9 or 10 or 11 or 12

37769

14

exp adverse event/ or exp side effect/ or patient harm/ or nocebo effect/

901322

15

(adverse effect? or adverse event? or adverse reaction? or side effect or harm* or
injur* or unsafe or un-safe or accident* or misuse? or danger* or poison* or
overdos* or contraindicat* or contra-indicat* or drug interact* or toxic* or
cardiotoxic* or myotoxic*).ti,kf. or (adverse effect? or adverse event? or adverse
reaction? or side effect or harm* or injur* or unsafe or un-safe or accident* or
misuse? or danger* or poison* or overdos* or contraindicat* or contra-indicat* or
drug interact* or toxic* or cardiotoxic* or myotoxic*).ab. /freq=2

1715245

16

nocebo.tw,kf.

1278

17

14 or 15 or 16

2431689

18

8 and 13 and 17

1082

19

boost*.ti,kf. or boost*.ab. /freq=2

33102

20

(multiple adj3 (administrations or inoculations or vaccinations or vaccines or revaccinations or revaccinations or immunizations or doses or injections)).tw,kf.

20293

21

("more than" adj3 (administration? or inoculation? or vaccination? or vaccine? or
re-vaccination? or revaccination? or immunization? or dose? or injection?)).tw,kf.

7678

22

(numerous adj3 (administrations or inoculations or vaccinations or vaccines or revaccinations or revaccinations or immunizations or doses or injections)).tw,kf.

362

23

((three or third or "3" or "3rd" or four or fourth or "4" or "4th" or five or fifth or "5"
or "5th") adj3 (dose? or inoculation? or vaccination? or vaccine? or re-vaccination?
or revaccination? or immunization? or boost*)).tw,kf.

213122

24

or/19-23

265806

25

18 and 24

211

26

limit 25 to (english language and yr="2021 -Current")

201
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27

limit 26 to medline

24

28

26 not 27

177

Search history sorted by search number ascending

Search Terms Used in Other Resources
mRNA, pfizer, biontech, BNT162b2, mrna-1273
Vaccine, vaccination, immunization, immunisation, inoculation
Multiple, second, booster
Dose, shot
Nocebo, harm, danger, adverse, unsafe, negative, risk
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