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Persistent Cardiac Magnetic Resonance Imaging Findings in a Cohort of
Adolescents with Post-Coronavirus Disease 2019 mRNA Vaccine
Myopericarditis

Jenna Schauer, MD 2 3 e Sujatha Buddhe, MD, MS = Avanti Guihane, MD, DNB, FSCMR = ..

Sathish Mallenahalli Chikkabyrappa, MD = Yuk Law, MD = Michael A. Portman, MD = Show all authors

Published: March 25, 2022 = DOI- hitps://doi.org/10. 1016/ jpeds 2022.03.032 » ILIRICIRCATT TSy

We describe the evolution of cardiac magnetic resonance imaging findings in 16
patients, aged 12-17 years, with myopericarditis after the second dose of the Pfizer
MRNA coronavirus disease 2019 vaccine. Although all patients showed rapid clinical
improvement, many had persistent cardiac magnetic resonance imaging findings at 3- to
8-month follow-up.

Abbreviations:

COVID-19 (Coronavirus disease 2019), ECG (Electrocardiogram), IVIG (Intravenous
immunoglobulin), LGE (Late gadolinium enhancement), LV (Left ventricle), LVEF (Left
ventricular ejection fraction), MRI (Magnetic resonance imaging), NSAID (Nonsteroidal
anti-inflammatory drug)
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Heart Issues Detected Months After peicenin
COVID-19 Vaccination: Study

VACCINES & SAFETY

Zachary Stieber
(\"‘ Mar 27 2022

A health care worker fills a syringe with Pfizer’s COVID-18 vaccine in a file image. (Robyn
Beck/AFP via Getty Images)

Heart abnormalities were deteeted in some adolescents months after

COVID-19 vaccination, according to a study.
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“[A previous study] found that in a cohort
of 18 patients with myocarditis, nearly 70%

had persistent [Cardiac imaging] changes
at a median follow-up time of 7 months...
Notably, in our cohort, though there was
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“Therefore, the actual rates oogoms
of myocarditis per million doses

An adolescent receives a Pfizer-BioNTech COVID-19 vaccine at a hospital in Hartford, Conn.,

of vaccine are likely higher o

than estimated.” Post-Vaccination Heart
Inflammation Highest Among
Young Men, Likely
Underreported: CDC Study

By Zachary Stieber | January 27,2022 Updated: January 27,2022 A 4 & Print

Heart inflammation following COVID-19 vaccination was higher than
expected in multiple age groups and was particularly pronounced in young
men, according to a new data analysis from Centers for Disease Control and
Prevention (CDC) rescarchers.
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Original Investigation
January 25, 2022

Myocarditis Cases Reported After mRNA-Based COVID-19
Vaccination in the US From December 2020 to August 2021

Matthew E. Oster, MD, MPH'22. David K. Shay, MD, MPH'. John R. Su, MD, PhD, MPH'. gt a1
* Buthor Affilistions | Article Information

JAMA. 2022,53F7(4):331-340. doi:10.1001/jama 2021.24110

Key Points

Question What is the risk of myocarditis after mRNA-based COVID-19 vaccination in the US?

Findings In this descriptive study of 1626 cases of myocarditis in a national passive reporting system, the crude reporting rates
within 7 days after vaccination exceeded the expected rates across multiple age and sex strata. The rates of myocarditis cases
were highest after the second vaccination dose in adolescent males aged 12 to 15 years (70.7 per millicn doses of the ENT162b2
vaccine), in adolescent males aged 16 to 17 years (105.9 per million doses of the BNT162b2 vaccine), and in young men aged 18 to

24 years (52 4 and 56.3 per million doses of the BNT162b2 vaccine and the mRNA-1273 vaccine, respectively).

Meaning Based on passive surveillance reporting in the U5, the risk of myocarditis after receiving mRMA-based COVID-19 vac-
cines was increased across multiple age and sex strata and was highest after the second vaccination dose in adelescent males and

young men.
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Myocarditis Cases Reported After mMRNA-Based COVID-19
Vaccination in the US From December 2020 to August 2021
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Editor’s Note: This lefter was published on January 26, 2022, at NEJM.org

CORRESPONDENCE

Myocarditis after BNT162b2 Vaccination in Israeli Adolescents

March 10, 2022

N Engl J Med 2022; 386:998-999
DOI: 10.1056/NEJMc2116999
Metrics

15 Citing Arlicles
TO THE EDITOR:

Using an active nationwide surveillance system administered by the Israeli Ministry of Health, we previously found a
higher incidence of myocarditis among persons 16 years of age or older who had received the BNT162b2 vaccine (Pfizer—
BioNTech) than among historical controls and unvaccinated persons; the incidence was highest among young male
recipients.! The Food and Drug Administration recently granted emergency use authorization for the two-dose regimen of
the BNT162b2 vaccine in adolescents 12 to 15 years of age. Here, we report the incidence of hospitalization for
myocarditis between June 2 and October 20, 2021, among adolescents in this age group within 21 days after receipt of the
first vaccine dose and within 30 days after receipt of the second dose.

Clinical data that involved Infernational Classification of Diseases, 10th Revision, 422.0-9x and 429 0x codes were
reviewed by a cardiologist and a rheumatologist, and the severity of disease was classified according to the Brighton
Collaboration Case Definition for myocarditis (see the Supplementary Appendix, available with the full text of this letter
at NETM org).2 These data were collected by the Israeli Ministry of Health Pfizer—BioNTech had no role in the collection
or analysis of the data or 1n the reporting of data in this letter.
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Using an active nationwide surveillance system administered by the Israeli Mimstry of Health, we previously found a
higher incidence of myocarditis among persons 16 years of age or older who had received the BNT162b2 vaccine (Pfizer-
BioNTech) than among historical controls and unvaccinated persons; the incidence was highest among young male
recipients.! The Food and Drug Administration recently granted emergency use authorization for the two-dose regimen of
the BNT162b2 vaccine 1n adolescents 12 to 15 years of age. Here, we report the mncidence of hospitalization for
myocarditis between June 2 and October 20, 2021, among adolescents in this age group within 21 days after receipt of the

first vaccine dose and within 30 days after receipt of the second dose

Clinical data that involved /nternational Classification of Diseases, 10th Revision, 422.0-9x and 429 0x codes were
reviewed by a cardiologist and a rheumatologist, and the severity of disease was classified according to the Brighton
Collaboration Case Definition for myocarditis (see the Supplementary Appendix, available with the full text of this letter
at NEJM org).2 These data were collected by the Israeli Ministry of Health. Pfizer-BioNTech had no role in the collection

or analysis of the data or in the reporting of data in thus letter
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Israel reports link between
Pfizer 2nd shot and heart
problem in males under 30

Myocarditis side effect is extremely rare and in most cases mild; experts
say finding unlikely to affect decision on vaccinating 12- to 15-year-olds
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Rishi Sunak refuses to say if he will
profit from Moderna Covid vaccine

Chancellors former hedge fTund invested heavily in Moderna,
which had 94.5% trial sucoess

Coronavirus - Latest updates

See all our coronas brus coverage
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Press release

UK cements 10-year-partnership
with Moderna in major boost for
vaccines and research

Moderna to investin mRNA research and
development (R&D) in the UK, and build a state-of-the-
art vaccine manufacturing centre with the ability to
produce up to 250 million vaccines a year.

From: Department of Health and Social Care
Published 22 December 2022

Related content

CPET sustainable palm oil newsletter
Issue 6

Algal blooms: advice for the public and
landowners

Review of last mile logistics 2019
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Feature BMJ Investigation

Covid-19: Researcher blows the whistle on d
integrity issues in Pfizer’s vaccine trial

BMJ 2021; 375 dok: hitps./dol.org/10.1136/bm|.n2635 (Published 02 November 2021) CHeth * 'ﬂ’,
2021;375:n2635
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Rishi Sunak refuses to say if he will
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Chancellor’s former hedge fund invested heavily in Moderna,
which had 94.5% trial success
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Feds hold groundbreaking ceremony for Moderna’s mRNA
vaccine factory in Montreal area

By Morgan Lowrie + The Canadian Press
Posted November 7, 2022 1:09 pm - Updated November 7, 2022 2:19 pm
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Feds hold groundbreaking ceremony for Moderna’s mRNA
vaccine factory in Montreal area
B ian Press
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Moderna to build manufacturing facility
at Monash

15 August 2022

Monash University is delighted that
Moderna will be joining other world-
leading research and technology
companies in the Monash Technology
Precinct, under an agreement signed
with the Victorian government.

Moderna will build its first mMRNA

production facility in the Southern

Hemisphere at Clayton in Melboumne’s

south-east, and is expected to produce up to 100 million vaccine doses each year in
Australia, including COVID-19, influenza and respiratory syncytial virus (RSV).

It comes six months after Moderna, the Australian Government and the Victorian
Government reached an in-principle agreement to build the facility, and will be the world’s
first mRNA production facility to be located on a university campus

Not only will it secure the production of mMRNA vaccines on Australian shores and ensure
Australians have quick and easy access to vaccines, it will boost the country’s medical
research and development, clinical trials and global supply chain access.
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ra—— Moderna to build manufacturing facility
Opinion and insights at MonaSh

Media enquiries 16 August 2022

Novel coronavirus Monash University is delfighted that
Moderna will be joining other worid-
leading research and technology
companies in the Monash Technology
Precinct, under an agreement signed
with the Victorian government.

Moderna will build its first mMRNA

production facility in the Southern

Hemisphere at Clayton in Melboumne's

south-east, and is expected to produce up to 100 million vaccine doses each year in
Australia, including COVID-19, influenza and respiratory syncytial virus (RSV).

It comes six months after Moderna, the Australian Government and the Victorian
Government reached an in-principle agreement to build the facility, and will be the world's
first mRNA production facility to be located on a university campus.

Not only will it secure the production of mMRNA vaccines on Australian shores and ensure
Australians have quick and easy access to vaccines, it will boost the country’s medical
research and development, clinical trials and global supply chain access.
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Letter | Open Access | Published: 27 March 2020
Lymphopenia predicts disease severity of COVID-19: a
descriptive and predictive study

Li Tan, Qi Wang, Duanyang Zhang, Jinya Ding, Qianchuan Huang, Yi-Quan Tang, Qiongshu Wang ~J & Hongming Miao &2

Signal Transduction and Targeted Therapy 5, Article number: 33 (2020) | Cite this article
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Download PDF ¥

Dear Editor,

An outbreak of an unknown infectious pneumonia has recently occurred in Wuhan, China.! The pathogen of
the disease was quickly identified as a novel coronavirus (SARS-CoV-2, severe acute respiratory syndrome
coronavirus 2), and the disease was named coronavirus disease-19 (COVID-19).? The virus has so far caused
78,959 confirmed cases and 2791 deaths in China according to the reports of government. COVID-19 has been
spreading in many countries such as Japan, Korea, Singapore, Iran, and Italia. The clinical manifestation of
COVID-19 include fever, cough, fatigue, muscle pain, diarrhea, and pneumonia, which can develop to acute
respiratory distress syndrome, metabolic acidosis, septic shock, coagulation dysfunction, and organ failure
such as liver, kidney, and heart failure.'>* Unfortunately, there is no effective medication other than
comprehensive support. However, the mild type of COVID-19 patients can recover shortly after appropriate
clinical intervention. The moderate type patients, especially the elderly or the ones with comorbidity, can
worsen and became severe, indicating high mortality rate.>* However, efficient indicators for the disease

severity, therapeutic response and disease outcome have not been fully investigated. Once such indicators are

present, reasonable medication and care can be inclined, which is believed to significantly reduce the
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Correspondence | Open Access ‘ Published: 07 April 2020

SARS-CoV-2 infects T lymphocytes through its spike protein-
mediated membrane fusion

Xinling Wang, Wei Xu, Gaowei Hu, Shuai Xia, Zhiping Sun, Zezhong Liu, Youhua Xie, Rong Zhang, Shibo Jiang & & Lu Lu &

Cellular & Molecular Immunology (2020) ’ Cite this article
169k Accesses \ 3100 Ailtmetric | Metrics

Download PDF ¥

COVID-19, the novel coronavirus disease caused by SARS-CoV-2 and outbroken at the end of 2019 in Wuhan,
China,' becomes a worldwide pandemic. SARS-CoV-2 belongs to the betacoronavirus genus and has 79.5%
identity to SARS-CoV. SARS-CoV-2 uses angiotensin-converting enzyme 2 (ACE2) as its host entry receptor.’
The clinical manifestations of COVID-19 include pneumonia, diarrhea, dyspnea, and multiple organ failure.
Interestingly, lymphocytopenia, as a diagnostic indicator, is common in COVID-19 patients. Xiong et al. found
upregulation of apoptosis, autophagy, and p53 pathways in PBMC of COVID-19 patients.® Some studies
reported that lymphocytopenia might be related to mortality, especially in patients with low levels of CD37,
CD4*, and CD8* T lymphocytes.* Lymphocytopenia was also found in the Middle East respiratory syndrome
(MERS) cases. MERS-CoV can directly infect human primary T lymphocytes and induce T-cell apoptosis
through extrinsic and intrinsic apoptosis pathways, but it cannot replicate in T lymphocytes.® However, it is
unclear whether SARS-CoV-2 can also infect T cells, resulting in lymphocytopenia.

To address this question, we evaluated the susceptibility of T lymphocytes to SARS-CoV-2 infection. To
accomplish this, pseudotyped SARS-CoV and SARS-CoV-2 were packaged based on methods described
previously.” The pseudoviruses could infect permissive cells (293T/ACE2 and Huh7 cells) expressing the ACE2

receptor, but could not infect nonpermissive cells (HelLa cells) (Fig. 1a). We used pseudovirus with equal
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Abstract

Objectives

Peripheral blood abnormalities in severe acute respiratorv syndrome coronavirus 2 (SARS-CoV-2) have not been fully
elucidated. We report qualitative and quantitative peripheral blood findings in coronavirus disease 2019 (COVID-19)
patients and compare them with a control group.

Methods

We reviewed electronic medical records, complete blood counts, peripheral blood smears, and flow cytometry data in 12
patients with SARS-CoV-2. These were compared with 10 control patients with symptoms suspicious for SARS-CoV-2 but
who tested negative.

Results

No significant differences were noted in blood counts, except that absolute lymphopenia was present frequently in the
control group (P < .05). Acquired Pelger-Huét anomaly (APHA) was noted in all COVID-19 cases, in most cases affecting
over 5% of granulocytes. This contrasted with APHA in only 50% of control cases, affecting fewer than 5% of granulocytes

in all cases (P < .05). Monolobate neutrophils were exclusive to COVID-19 cases. COVID-19 patients had greater frequency
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This HIV/AIDS Specialist
Explains Its Similarities
— And Differences — To
COVID-19

Dave Wessner Contributor
Coronavirus Frontlines Contributor Group
Healthcare

David Wessner is a Professor of Biology at Davidson College.

Few viruses have instilled as much fear as HIV. Although it

was discovered nearly 40 years ago, we still do not have a

vaccine or a cure. But the COVID-19 pandemic has rivaled
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Long covid: Why are some people sick months after catching the virus?
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Comparison of Blood Counts and Markers of Inflammation and Coagulation
in Patients With and Without COVID-19 Presenting to the Emergency
Department in Seattle, WA @

Christopher M Chandler, MD ™, Molly C Reid, MPH, Sindhu Cherian, MD, Daniel E Sabath, MD, PhD, Kerstin L Edlefsen, MD

American Journal of Clinical Pathology, Volume 156, Issue 2, August 2021, Pages 185-197, https://doi.org/10.1093/ajcp/aqab052
Published: 21 June 2021
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Abstract

Objectives

We compared complete blood count (CBC) with differential and markers of inflammation and coagulation in patients
with and without coronavirus disease 2019 (COVID-19) presenting to emergency departments in Seattle, WA.

Methods

We reviewed laboratory values for 1 week following each COVID-19 test for adult patients who received a standard severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) reverse transcription polymerase chain reaction (RT-PCR) test
before April 13, 2020. Results were compared by COVID-19 status and clinical course.

Results

In total 1,027 patients met inclusion criteria. Patients with COVID-19 (n = 155) had lower leukocytes (P < .0001),
lvmphocytes (P < .0001), platelets (P < .0001), and higher hemoglobin (P = .0140) than those without, but absolute
differences were small. Serum albumin was lower in patients with COVID-19 (P < .0001) and serum albumin, neutrophil
to lvmphocyte ratio (NLR), and red cell distribution width (RDW) were each associated with disease severity. NLR did not
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Why an Australian COVID-19 vaccine caused
false-positive HIV tests

By Rachael Rettner - Senior Writer 5 months ago
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Australian officials said they had canceled an order for some 51
million doses of the vaccine.
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vID-19 Alert! New Study Shows SARS-CoV-2 Coronavirus Targets And Destroys T Cells, Similarly As What HIV Do«

Source: COVID-19 ALERT Apr 16, 2020 8 days ago

COVID-19 Alert! New
Study Shows SARS-CoV-2
Coronavirus Targets And
Destroys T Cells, Similarly
As What HIV Does

NEWS 7 CORONAVIRUS

COVID-19 Alert! New Study Shows SARS-CoV-2 Coronavirus Targets And
Destroys T Cells, Similarly As What HIV Does

Source: COVID-19 ALERT Apr 16, 2020 8 days ago

COVID-19 Alert: To add to many studies already showing that the deadly and potent ways the SARS-Cov-2 has
of attacking various human host cells and also critical proteins and cellular pathways in the human cells, a new
collaborative study by researchers from the United States and China now shows that the SARS-CoV-2
coronavirus also attacks the T Lymphocytes similarly to the way that HIV viruses act.
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Coronavirus could attack immune system
like HIV by targeting protective cells, warn
scientists

« Researchers in China and the US find that the virus that causes
Covid-19 can destroy the T cells that are supposed to protect the
body from harmful invaders

 One doctor said concern is growing in medical circles that effect
could be similar to HIV

@ Stephen Chen in Beijing
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Chinese scientists desperately researching
coronavirus discover that it shares human cell
binding site with HIV, Ebola

Get short URL

G 2369 YW o o ° @ o Follow RT on Google News

Peter Andrews is an Irish science journalist and writer, based in London. He has a
background in the life sciences, and graduated from the University of Glasgow with a
degree in Genetics

Chinese scientists have reported that the coronavirus ripping through populations
worldwide is much more likely than its close cousin Sars to bind to human cells, as it
contains unexpected genes which link it to HIV =L RS JE]
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bioRXxiv is receiving many new papers on coronavirus SARS-CoV-2. A reminder: these are preli
They should not be regarded as conclusive, guide clinical practice/health-related behavior, or be
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127 comments
Uncanny similarity of unique inserts in the 2019-nCoV

spike protein to HIV-1 gp120 and Gag

Prashant Pradhan, Ashutosh Kumar Pandey, Akhilesh Mishra, Parul Gupta,
Praveen Kumar Tripathi, Manoj Balakrishnan Menon, James Gomes,
Perumal Vivekanandan, Bishwaijit Kundu

doi: hitps://doi.org/10.1101/2020.01.30.927871 Reading Frame

This article is a preprint and has not been certified by peer review [what does this mean?]
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Abstract 2

We are currently witnessing a major epidemic caused by the 2019 novel ‘ vpr
coronavirus (2019-nCoV). The evolution of 2019-nCoV remains elusive. 2000 5000 6000 9000
We found 4 insertions in the spike glycoprotein (S) which are unique to .

the 2019-nCoV and are not present in other coronaviruses. Importantly, Base Pairs
amino acid residues in all the 4 inserts have identity or similarity to those

in the HIV-1 gp120 or HIV-1 Gag. Interestingly, despite the inserts being

discontinuous on the primary amino acid sequence, 3D-modelling of the

2019-nCoV suggests that they converge to constitute the receptor binding

site. The finding of 4 unique inserts in the 2019-nCoV, all of which have

identity /similarity to amino acid residues in key structural proteins of HIV-

1 is unlikely to be fortuitous in nature. This work provides yet unknown

insights on 2019-nCoV and sheds light on the evolution and pathogenicity
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Antiviral Research
Volume 176, April 2020, 104742

The spike glycoprotein of the new
coronavirus 2019-nCoV contains a furin-like
cleavage site absent in CoV of the same

clade

B. Coutard 2, C. Valle ®, X. de Lamballerie 2, B. Canard ®, N.G. Seidah ¢ E. Decroly bo =

& Show more

https://doi.org/10.1016/j.antiviral.2020.104742 Get rights and content

Highlights

» The genomic sequence of 2019-nCoV indicates that the virus
clusters with betacoronaviruses of lineage b.

2019-nCoV S-protein sequence has a specific furin-like
cleavage site absent in lineage b CoV including SARS-CoV
sequences.

« 'The furin-like cleavage site in the S-protein 0of 2019-nCoV may
have implications for the viral life cycle and pathogenicity.

Campaigns to develop anti-2019-nCoV therapeutics should
include the evaluation of furin inhibitors.
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L'EE/C‘S?H French Nobel prize winner:
‘Covid-19 made in lab’
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Professor Luc Montagnier is a controversial figure within the
scientific community

A controversial French Nobel prize-winning scientist
has accused biologists of having created SARS-CoV-2 -
the virus that causes Covid-19 - in a lab, but the wider
Featured scientific community has so far refuted the claim.
Helpguide / Shop
item
Click for details

Luc Montagnier, who won the Nobel Prize in 2008 for
his work on HIV - and who is a very controversial figure
in the scientific community - said in an interview this
0 O o 0 week that "the virus has come out of a laboratory in

O Wuhan, which has been specialising in these types of
coronaviruses since the beginning of the 2000s”".

Most Read He made the claim during an interview with news
platform CNews.

UK-France travel

abroad after May He said: “We have arrived at the conclusion that this

11 virus was created.” He accused "molecular biologists” of

Two in a car: having inserted DNA sequences from HIV into a

allowed or not? coronavirus, “probably” as part of their work to find a
vaccine against AIDS.
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“On June 18, 2021, an evolutionary

biologist named Jesse D. Bloom sent “This Shouldn’t Happen™: Inside the Virus-Hunting

the draft of an unpublished scientific Nonprofit at the Center of the Lab-Leak Controversy
paper he’d written to Dr. Anthony Fauci...

Chasing scientific renown. grant dollars, and approval from Dr. Anthony Fauci, Peter Daszak transformed the environmental
no npmhth oHealth Alliance into a government-funded sponsor of ris I\\ cutting-edge virus research in both the U.S.and

preventing the next pandemic found its (lf suspecte (lnfh I[ ing start one

BY KATHERINE EBAN

The paper Bloom had written—
known as a preprint, because it had
yet to be peer-reviewed or published—
contained sensitive revelations about

/"l'r/n
the National Institutes of Health,

the federal agency that oversees
biomedical research. In the interests
of transparency, he wanted Fauci,

who helms an NIH subagency,
the National Institute of Allergy and

Infectious Diseases (NIAID), to see
it ahead of time. Under ordinary
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