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Abstract  Acute  myocarditis  (especially)  and  pericarditis  have  been  consistently  associated
with the  administration  of  vaccines  against  SARS-CoV-2  (severe  acute  respiratory  syndrome  coro-
navirus 2), generating  anxiety  in the general  population,  uncertainty  in the scientific  community
and obstacles  to  ambitious  mass  vaccination  programs,  especially  in foreign  countries.

Like some  of  its  European  counterparts,  the  Portuguese  Society  of  Cardiology  (SPC),  through
its Studies  Committee,  decided  to  take  a  position  on some  of  the  most  pressing  questions
related to  this  issue:  (i)  How certain  are we  of  this  epidemiological  association?  (ii)  What  is  the
probability  of  its occurrence?  (iii) What  are  the pathophysiological  bases  of  these  inflamma-
tory syndromes?  (iv)  Should  their  diagnosis,  treatment  and prognosis  follow  the same  steps  as
for typical  idiopathic  or  post-viral  acute  myopericarditis  cases?  (v) Is  the  risk of  post-vaccine
myocarditis great  enough  to  overshadow  the  occurrence  of  serious  COVID-19  disease  in unvacci-
nated individuals?  In  addition,  the  SPC  will  issue  clinical  recommendations  and  offer  its  outlook
on the  various  paths  this  emerging  disease  may  take  in the  future.
© 2023  Sociedade  Portuguesa  de  Cardiologia.  Published  by  Elsevier  España,  S.L.U.  This  is an
open access  article  under  the CC BY-NC-ND  license  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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PALAVRAS-CHAVE
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Miocardite  induzida  pela  vacinação  anti-SARS-CoV-2  ---  Real, mas,  em  geral,  rara  e

ligeira:  tomada  de posição  por  parte  da  comissão  de  estudos  da  Sociedade  Portuguesa

de  Cardiologia

Resumo  Quadros  de miocardite  (sobretudo)  e de  pericardite  agudas  têm  vindo  a  ser  con-
sistentemente  relacionados  com  a administração  das  vacinas  anti-SARS-CoV-2  (Severe  Acute

Respiratory Syndrome  Coronavirus  2), gerando  ansiedade  na  população  geral,  incerteza  na
comunidade científica  e  entraves  aos  ambiciosos  programas  de  vacinação maciça, sobretudo
em países  estrangeiros.

À semelhança  de  algumas  das suas  congéneres  europeias,  pretende  a  Sociedade  Portuguesa
de Cardiologia  (SPC),  por  intermédio  da sua Comissão  de Estudos,  tomar  posição  em  relação a
algumas da  questões  mais  prementes  a  si  associadas:  (i) Quão  certos  estamos  desta  associação
epidemiológica?;  (ii)  Qual  a  probabilidade  da  sua  ocorrência?;  (iii)  Quais  as  bases  fisiopatológi-
cas destas  síndromes  inflamatórias?;  (iv)  Deverão  os  seus  diagnóstico,  tratamento  e  prognóstico
seguir os  mesmos  trâmites  dos  restantes  casos  de miopericardite  aguda  idiopática  ou  de  eti-
ologia pós-vírica?;  (v) Será  o  risco  de miocardite  pós-vacinal  bastante  o  suficiente  a  ponto  de
sobrepujar  o da  instalação  de doença  grave  por  Covid-19  em  indivíduos  não  vacinados?  Adi-
cionalmente, serão  avançadas  recomendações  clínicas  e perspetivados  os diversos  trilhos  de
evolução futura,  no  respeitante  a  esta  emergente  entidade  nosológica.
© 2023  Sociedade  Portuguesa  de Cardiologia.  Publicado  por Elsevier  España,  S.L.U.  Este é  um
artigo Open  Access  sob  uma  licença  CC BY-NC-ND  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

Introduction

The  evidence  currently  pointing  to  an association  between
vaccination  against  COVID-19  (coronavirus  disease  2019)
and  the  onset  of  inflammatory  heart disease  ---  princi-
pally  acute  myocarditis,  but  also  acute  pericarditis  ---  is,
in  our  view,  unequivocal.  Many  case  series  from  differ-
ent  continents  have  been  published  in some  of  the most
important  peer-reviewed  journals,  including  the New  Eng-

land  Journal  of  Medicine  (NEJM),1---3 the  Journal  of  the

American  Medical  Association  (JAMA),4,5 including  JAMA

Cardiology,6---8 JAMA  Internal  Medicine9 and JAMA  Net-

work  Open,10 the  British  Medical  Journal  (BMJ),11 Nature

Medicine,12 Circulation,13---15 Vaccine,16,17 Pediatrics18 and
the  Journal  of  Pediatrics.19,20 Additionally,  many  others
have  been  pre-published.21---23 Furthermore,  since  as  early
as  July  last  year,  the Advisory  Committee  on Immunization
Practices  (ACIP)  of the US  Centers  for  Disease  Control  and
Prevention  (CDC)  had deemed  the existence  of  a causal
relationship  between  anti-SARS-CoV-2  vaccination  and  the
recurring  reports  of  acute  myocarditis  and  pericarditis  syn-
dromes  as ‘‘probable’’.24---26 For this appraisal,  it  made  use
of  the  Vaccine  Adverse  Event  Reporting  System  (VAERS)
database  and,  in particular,  the Vaccine  Safety  Datalink
(VSD)27 system.  Although  it  has traditionally  been  associated
with  low  specificity,  generating  hypotheses  (safety  signs)
rather  than  confirming  them,27 the concern  is  now  that  this
database  may  be  underestimating  the  actual  cases  of  acute
myocarditis  induced  by anti-COVID-19  vaccines.21

In  addition  to  the quantity  and  diversity  of  information
sources  and  publications,  this  link  between  anti-SARS-CoV-
2  vaccines  and  incident  episodes  of  acute  myocarditis  is
also  ---  or  even  primarily ---  reinforced  by  the  notable  repro-
ducibility  of  its  presentation  pattern:  (i)  rare  and  stochastic

appearance1,2,6,12;  (ii) higher  risk  in adolescents  and  young
adults,  especially  if male2,3,25,28;  (iii)  tendency  to  occur  after
the  second  vaccine  dose, especially  with  messenger  RNA
(mRNA)  technology  ---  and,  among  this  subgroup,  particu-
larly  with  the  mRNA-1273  vaccine  (Moderna),  rather  than
the  BNT162b2  vaccine  (Pfizer-BioNTech)10---12,22; (iv) rela-
tively  mild  clinical  manifestations,  usually  dominated  by
chest  pain  and with  neither  heart  failure  nor  electrical
instability3,15;  and  (v)  rapid  recovery  in both  clinical  and
laboratory  terms.3,15

Moreover,  it  is  not unprecedented  for  episodes  of acute
myopericarditis  to  be  causally  connected  with  vaccine-
triggered  immune  responses.  In fact,  increases  in the
incidence  of such  events  have been  reported  in the  context
of  vaccination  against  hepatitis  B,  influenza,  and  historically
---  and  with  higher  likelihood  ---  smallpox.29 Interestingly,  in
these  studies,  a predisposition  for  the young  male  population
to  be affected  was  also  noted.  At  all  events,  this  emu-
lates  the general  epidemiological  pattern  associated  with
idiopathic  myopericarditis,  and  not just  that of iatrogenic
etiology.26

Probability of occurrence

Considering  the  general  population,  it can be assumed  that
the  risk  of  post-COVID-19  vaccination  acute  myocarditis  (in
particular)  and/or  pericarditis  is  very  low.  For instance,  in
the  NEJM  in September  2021, Barda  and co-investigators,1

using  data  from  the  largest  healthcare  provider  organization
in Israel ---  including  about  1.7 million  people  (half  unvacci-
nated  and  half  who  received  the  Pfizer-BioNTech  BNT162b2
vaccine)  ---  reported  2.7  cases  of  myocarditis  per  100 000
vaccinated  individuals.  Additionally,  in  December  2021,  also
reporting  on  an Israeli  population  sample  inoculated  with
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BNT162b2,  Mevorach  et al.2 noted  the occurrence  of  only
136  cases  of  acute  myocarditis  among  more  than  five  million
vaccinated  individuals.  Furthermore,  in the  same  month,
Nature  Medicine  published  a paper  by  Patone  and  co-
workers,12 who  recorded  an  incidence  of  acute  myocarditis
no  greater  than  one  case  per  100 000 first  or  second  shots  of
the  mRNA-1273  (Moderna)  and BNT162b2  (Pfizer-BioNTech)
mRNA  vaccines  among  an  English  population  aged  16  years
or  older.

However,  as  stated  above,  the burden  of  this  inflam-
matory  complication  of  anti-SARS-CoV-2  vaccination  falls
asymmetrically  on  male  adolescents  and young  adults,  espe-
cially  in  the  setting  of the  second  dose  of  an  mRNA  vaccine,
and  particularly  of  Moderna’s  mRNA-1273  vaccine.2,3,25,28

An  analysis  of  this group’s  specific  risk  therefore  seems
appropriate.  Firstly,  the importance  of  young  age is  well
documented.  For  instance,  a third  study  from  Israel,  also
published  in the  NEJM,3 analyzed  about  2.5  million  individ-
uals  aged  16  years  or  older  who  were  inoculated  at least
once  with  the  BNT162b2  vaccine.  In  this  case,  rather  than
the  general  acute  myocarditis  incidence  of  2.1 cases  per
100  000  people,  a  figure  of 10.7/100  000  would instead  be
obtained  if only  individuals  aged  between  16  and  29  years
were  considered.  In addition,  the  previously  cited  paper  by
Mevorach  et  al.2 lends  support  to  the role  of  male  gender  as
a  major  predictor  of  post-vaccine  myocarditis,  since, after
a  second  dose  of  the  BNT162b2  vaccine,  its  likelihood  was
estimated  at  about  1/26  000  in  men  (maximum  of  1/6637
among  those  aged  between  16  and  19  years),  while  reach-
ing  only  1/218  000 in women  (1/99  853  among  those  aged
between  16  and  19  years).  Moreover,  the  importance  of
receiving  the  second  rather  than  the first  dose of  a COVID-19
mRNA  ---  rather  than  viral  vector ---  vaccine,  in  terms  of  the
risk  of  acute  myocarditis,  is  demonstrated  by  the study  by
Patone  and  co-workers  cited  above.12 In this analysis,  among
a  population  under  the age  of  40  and  receiving  a  second
shot, its  likelihood  was  estimated  at  less  than  0.5/100 000,
about  1/100  000  and 1.5/100  000  after  the  administra-
tion  of  the  viral  vector  ChAdOx1  (AstraZeneca-Oxford),
BNT162b2  (Pfizer-BioNTech)  and  mRNA-1273  (Moderna)  vac-
cines,  respectively.  Moreover,  in a recent  publication  in the
BMJ11 encompassing  about  five  million  Danes  aged  12  years
or  older,  the  importance  of  the  commercial  formulation
of  the  mRNA  vaccine  became  apparent:  the rate  of  acute
myocarditis  and/or  pericarditis  cases  diagnosed  after  immu-
nization  with  the  mRNA-1273  vaccine  was  6.3 per  100  000
men  and  2  per  100  000 women,  whereas  the risk  attributable
to  the  BNT162b2  vaccine  was  markedly  lower, especially  in
males:  1.5/100  000 in  men  and  1.3/100  000  in women.

Pathophysiological bases

Since  the  epidemiological  association  between  anti-SARS-
CoV-2  mRNA  vaccines  and  acute  myocarditis  and  pericarditis
has  not  only  been  confirmed  but  also  consistently  quantified,
it  seems  natural  for  research  to  be  carried out  directed  at
the  pathophysiology  underlying  the  myopericardial  inflam-
mation  potentially  generated  by  these  vaccines.  At  the
present  time,  its mechanistic  basis  remains  unknown.26 Nev-
ertheless,  several  hypotheses  have  been  raised.

The  most  frequently  discussed  potential  pathophysiolog-
ical  process26,30,31 is  a possible  molecular  mimicry  between
the  spike  protein  of  SARS-CoV-2  ---  the biological  target  of
mRNA  vaccines  ---  and  a particular  myocardial  structural  pro-
tein,  possibly  alpha-myosin.  It  has  been  postulated  that  this
may  lead  to  cross-reactivity  and  thence  the  synthesis  of
autoantibodies,  which  may  be harmful  to  tissue containing
the  relevant  antigens  ---  in  this  case,  the  myocardium.26,30,31

This  rationale  ---  similar  to  that  previously  conceived  for the
development  of rheumatic  heart  disease  after  Lancefield
group  A streptococcus  infection32 ---  currently  suffers  from
a  lack  of  laboratory  documentation  of the theorized  cardiac
autoantibodies.

Another  hypothesis31 --- not  incompatible  with  the  first
and,  by  contrast,  already  backed by  basic  research,  even
though  carried  out  in  other  settings33---36 ---  is  the  possibility
of  sex  hormones  exerting  differential  and  even  contrast-
ing  effects.  In this  case,  the  tendency  of  adolescents  and
young  men  to  develop  post-vaccine  myocarditis  suggests
the  possibility  of  a harmful  effect  of  testosterone,  which
has  previously  been repeatedly  implicated33,34 in proinflam-
matory  and poorly  adaptive  responses,  in terms  of  both
injury  prevention  and repair,  at the  cardiomyocyte  level.
By  contrast,  estrogens  have been  shown  to  exert anti-
inflammatory  effects  and  to  negatively  regulate  cellular
immune  responses,  mainly  in the context  of fundamental
research  undertaken  in  murine  models.35,36 More  broadly,
this theory  of  hormonal  modulation  of  immunoinflamma-
tory  processes  could  explain  why  male  gender  represents  a
prominent  risk  factor  for  many  other  entities  in  the spec-
trum  of  myocarditis26 ---  and,  most importantly,  for  the
most  common  idiopathic  or  viral  types,  which  could  include
that  induced  by  SARS-CoV-2  itself.37 On the other  hand,
the  proponents  of  this  hypothesis33,34 also  recognize  its
main  limitation:  its  inability  to  explain  the  apparent  cardiac
specificity  of  this biological  response.

Finally,  and  given  not  only that  post-vaccine  myocardi-
tis  seems  to  affect  a  very  limited  subset  of patients  (even
when  all  the published  studies  are grouped  and  the possibil-
ity  of reporting  underestimation  is  acknowledged21),  who,
additionally,  tend  to  recover  quickly,3,15 but  also  that a spe-
cific  animal model  of  the condition  is currently  unavailable,
our  real ignorance  of its  pathophysiological  basis  is  likely  to
persist.31

Diagnosis, treatment  and prognosis

As  mentioned  above,  the  clinical  presentation  and course  of
anti-SARS-CoV-2  vaccination-associated  myocarditis  reveal
surprising  homogeneity,  particularly  in its  mild  intensity  and
rapid  resolution,3,15 with  or  without  treatment,  which  is  fun-
damentally  supportive.38 The  two  largest  series  published
in  academic  journals  to  date  featuring  detailed  clinical
descriptions  are Witberg  et  al.3 in the  NEJM,  with  54
patients,  and  Truong  et  al.15 in  Circulation, with  139.

With  regard  to  clinical  presentation,  it is  important  to
highlight  that  chest  pain  is  by far  the most  common  manifes-
tation,  affecting  as  many  as  99%  of the  patients  in the study
by  Truong  et  al.,15 and  at least 81%  in Witberg  et  al.3 The  sec-
ond  most  common  symptom  is  fever,  followed  by dyspnea.
These  were  present  in  9---31% and  6---27% of  these population
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samples,  respectively.3,15 It therefore  comes  as  a surprise  to
us that  the  CDC-endorsed24 definition  of a confirmed  case  of
post-vaccine  myocarditis  assigns  equal value  to  all  cardiac
manifestations  ---  dyspnea,  palpitations  and  syncope  as  well
as chest  pain  ---  and does  not  even  include  fever.

Concerning  complementary  assessment,  the  electrocar-
diogram  (ECG)  is,  in this  setting,  most likely  to  be altered.
Between  70%  (in  the study  by  Truong  and colleagues15)  and
79% (in  Witberg  et  al.3)  of these exams  show  significant
abnormalities,  particularly  of  the  ST segment  (especially
elevation,  reflecting  the concomitant  presence  of  acute
pericarditis)  and  of the T  wave,  which are present  in
68---70%  of cases.  This  naturally  bolsters  the role  of  the
ECG  as  a  screening  tool.  In  turn,  it  should  be  noted  that
the  previously  mentioned  definition24 of  confirmed  post-
vaccine  myocarditis,  as  proposed  by the CDC,  in  the absence
of  histopathological  confirmation,  requires  both  elevated
troponin  and  cardiac  magnetic  resonance  imaging  (CMRI)
findings  consistent  with  myocarditis.  The  ubiquity  of  these
criteria  in  the  above-mentioned  case  series3,15 is  therefore
to  be  expected.  Even  so, elevations  of  blood  biomarkers
of myocardial  injury  are,  as a rule, modest3,15 and  global
left  ventricular  systolic  function  is  generally  preserved,  with
mean  left  ventricular  ejection  fraction  (LVEF)  as  estimated
by  CMRI  of  60%  in the  study  by  Truong  and  colleagues.15 In
this  analysis,  the key  anomalies  detected  by  this  imaging
technique  were  the presence  of  late  gadolinium  enhance-
ment,  in 76%  of patients,  and  of  myocardial  edema,  in
56%.  Importantly,  the Lake  Louise  criteria  for  myocarditis
were  met  in  only 51%.  Truong  et  al.15 also  reported  that,
on transthoracic  echocardiography,  only  3%  of  the  sample
presented  moderate  to severe  left ventricular  systolic  dys-
function  and  only  one  patient  exhibited  pericardial  effusion,
which  was  small.

Since  in  this  specific  context  (but  also  in many  oth-
ers  falling  within  the spectrum  of  acute  myocarditis  and
chronic  inflammatory  cardiomyopathy)  there  have  been  no
randomized  controlled  clinical  trials,  nor  are there  likely
to  be,  assessing  patient-centered  clinical  outcomes,39 spe-
cific  treatment  cannot  be  recommended.26,38 However,  as
a rule,  conventional  pharmacotherapy  generally  initiated
in  heart  failure  settings  ---  in particular,  angiotensin-
converting  enzyme  inhibitors  and  beta-blockers  ---  should be
considered,26,38 and  escalation  to  sacubitril-valsartan,  min-
eralocorticoid  receptor  antagonists  and/or  sodium-glucose
type  2 co-transporter  inhibitors  may  be  performed  in cases
in  which  moderate-to-severe  left ventricular  systolic  dys-
function  is  detected.40 Of  course,  the clinical  indication
for  all  these  agents  should  be  reassessed  during  follow-
up  consultation.26,38 There  is  no  contraindication  to  the
use  of  non-steroidal  anti-inflammatory  drugs26,38 if LVEF  is
not  reduced.  By contrast,  immunomodulatory  agents  ---  with
the  possible  exception  of  colchicine,  which  is  indicated  in
most  cases  of  associated  acute  pericarditis38,41 ---  should  be
applied  cautiously.  In  particular,  intravenous  corticosteroids
and immunoglobulins  should  be  considered  only  in the  most
severe  cases,  and always  on  an individual  basis.38,42 Chest
pain  can  also  be  addressed  with, for  example,  paraceta-
mol  and  opioid  agents,  in  addition  to  the aforementioned
non-steroidal  anti-inflammatory  drugs.38

A  diagnosis  of  acute  myocarditis  mandates  hospitaliza-
tion  in  the  majority  of  cases,  even  if  its  clinical  course  is

expected  to  be  brief  and uncomplicated.  In  this  context,
Truong  et  al.15 report  a median  of only two  days  of hos-
pitalization.  Therefore,  it is  not surprising  that  only  two
patients  in  their study15 and  one  in that  of  Witberg  and
colleagues3 eventually  required  pharmacological  inotropic
or  vasopressor  support.  More  importantly,  only  one patient,
reported  in  the  study  by  Witberg  et  al.,3 needed  to  be
rescued  with  mechanical  circulatory  support,  and none
actually  died.3,15 However,  it should  be noted that  other
investigators42 have reported  post-COVID-19  vaccine  cases
of  fulminant  myocarditis  and  significant  ventricular  dys-
rhythmia.  Reassuringly,  however,  death  attributable  to  these
remains  an exception.43

Comparison with the  risk  of  severe
SARS-CoV-2  infection

Although,  as described  above,  the  risk  of  acute  myocarditis
in the  context  of anti-SARS-CoV-2  vaccination  appears  to  be
real,  it seems  appropriate  to  compare  it with  that  of  severe
COVID-19  disease.1,24---26 This  stems  from  the  fact  that  the
majority  of  the world’s  population  is  likely,  sooner  or  later,
to  come into  contact  with  SARS-CoV-2.44,45 Thus,  the per-
sonal  option  not  to  be  vaccinated  should  not,  in  this context,
be  interpreted  as  a  risk-free  strategy,  but  rather  as  the per-
sonal  selection  of a  different  risk,45 perhaps  an even  more
serious  one.

From  early  on,  the CDC  sought  to  present  estimates  of  the
risk-benefit  ratio  of  anti-COVID-19  vaccination.24---26 While  it
is  indisputable  that older  age  groups  ---  in which  the risk
of  post-vaccine  myocarditis  is  even  lower2,3,25,28 ---  have  sig-
nificantly  more  severe  infection-related  complications,46,47

the  CDC’s  analysis  could  have  raised  doubts  in the subgroup
that  has shown  greater  predilection  toward  development
of  myocarditis,  that  is,  young  males,2,3,25,28 who  also  hap-
pen  to  be more  likely  to  be spared  from  severe  COVID-19
disease.46,47 However,  such  uncertainty  may  be resolved
through  a  simple case-by-case  analysis  of  the  already
published  data.24---26 This  shows  that  for every  million  sec-
ond  doses  of  anti-SARS-CoV-2  mRNA  vaccines  administered
to  this  fringe  population,  12 000  cases  of COVID-19  are
expected  to  be prevented,  along  with  530  hospitalizations,
127  intensive  care  unit admissions  and three  deaths,  while
only  45---56  cases  of  acute  myocarditis  are  anticipated  to
ensue.  The  study  by  Barda  et  al. referred  to  above1 also
sought  to  help  resolve  this dispute,  noting  that  use  of
the  Pfizer-BioNTech  BNT162b2  vaccine  significantly  reduces
the  risk  of  numerous  other  conditions,  including  acute
myocardial  infarction,  intracranial  hemorrhage,  pulmonary
embolism,  deep vein  thrombosis,  clinically  significant  dys-
rhythmia  and  acute  kidney  injury,  in comparisons  between
vaccinated  and  unvaccinated  individuals  and  between
infected  and  uninfected  persons.  Additionally,  other  impor-
tant  viral  complications,  such as  systemic  inflammatory
syndrome  in both  infants  and  adults,48 and  post-acute  seque-
lae of  the  infection  in the form  of so-called  long  COVID49 also
appear  to be  effectively  prevented  by  vaccination.

On the  other  hand,  a  favorable  risk-benefit  balance
of  anti-SARS-CoV-2  mRNA  vaccination  can be immediately
inferred  just  by  looking  at  the condition  of  acute  myocardi-
tis  per  se.  Barda  et  al.1 have  shown  that  the  probability
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of  this  diagnosis  increases  by  a  factor  of  3.2  after  vaccine
administration  and  by 18.3  after  COVID-19  infection  itself.
Additionally,  in the study  by  Patone  et  al.,12 with  the afore-
mentioned  estimate  of  <1  post-vaccine  myocarditis  case
per  100  000  vaccinated  individuals,  a 4/100  000  chance  of
acute  myocarditis  was  ascribed  to  the unvaccinated  pop-
ulation  sample.  Furthermore,  the  clinical  consequences  of
post-vaccine  and  post-infection  myocarditis  also  appear  to
differ:  while  the former,  as  previously  stated,3,15 tends  to
follow  a  rapid,  mild  and  uncomplicated  course,  the latter
has  been  associated  ---  in some50,51 but  not all52,53 reviews
on  this  matter  ---  with  adverse  outcomes  of  various  kinds,
including  death.

Conclusion  and  future prospects

Based  on  the  currently  available  scientific  evidence,  the
benefits  conferred  by  anti-SARS-CoV-2  vaccination  far  out-
weigh  the  risks  attributed  to  it,24---26 particularly  with  regard
to  acute  myocarditis.  Thus,  as  far  as  the initially  recom-
mended  scheme  for mRNA  vaccine  rollout  ---  two  doses  in
all  individuals  aged  12 years  or  older54---57 ---  is concerned,
the  Studies  Committee  of  the Portuguese  Society  of  Cardi-
ology  recommends  its routine  use.  Although  this conflicts
with  some  health  policies  adopted  in  northern  European
countries,58 it also  supports  the use  of  the  mRNA-1273  (Mod-
erna)  formulation  in this setting.  In  this  way,  the Committee
hopes  to  contribute  decisively  to  persuading  the fringe  popu-
lations  that  currently  refuse  to  be  vaccinated.  Fortunately,
regarding  the mRNA  vaccine  rollout  in  children  aged  5---11
years59 and  as  a  three-dose  strategy,60 no  significant  warning
signs  have  thus  far  been  detected.  In fact,  notwithstanding
the  rather  scant  scientific  evidence  currently  at  our  disposal,
the  risk  of acute  myocarditis  appears  to be  even  lower  in
these  scenarios.  Regarding  the former,  it  seems  less  than
that  ascribed  to young  adults,  even  in males,  thus  supporting
the  previously  mentioned  hypothesis  of  hormonal  modula-
tion  of  immune  phenomena,31 while  as  for  the latter,  the
third  dose  also  appears  to  pose  a lesser  threat  in this ins-
tance,  at  least  compared  to  the  second  dose. Of  course,
these  observations  should not restrict  upcoming  research
in  this  area.  As a matter  of  fact,  the Committee  would
push  for  future  studies  focusing  on  the evaluation  of  even
lower  vaccine  doses  and  longer  inter-vaccine  intervals  in the
population  with  greater  predilection  toward  development
of  post-vaccine  acute  myocarditis.  On  the other  hand,  by
its  conditional  endorsement  of  these childhood  and  booster
vaccination  strategies,  the  Committee  does  not  aim  to  deny
the  paramount  importance  of worldwide  anti-SARS-CoV-2
vaccination  efforts.  In fact,  it goes  as  far  as  to  consider
that  developing  countries  should  even  be  favored,61 as  it
believes  this constitutes  the  most effective  means  for  stem-
ming  the  emergence  of  new  variants.62 It is  crucial  to  bear
in  mind  that  these  ---  of  which  Omicron  naturally  currently
has  a  prominent  place62,63 ---  may  even  demonstrate  the abil-
ity  to  impact  on  the favorable  risk-benefit  ratio  currently
attributed  to  vaccination,  at least  with  regard  to  its  effec-
tiveness.

Finally,  a challenging  situation  that  some Portuguese  car-
diologists  will  have to  face  over the course  of  their  clinical
activity  relates  to  the  vaccination  of  patients  with  a  history

---  old or  recent  ---  of  acute  myopericarditis.  Even  though  data
on  this  subject  are,  at present,  even  scarcer,  the  Commis-
sion  recommends,  particularly  in  the context  of  recent  acute
myocarditis,  that: (a)  this  population  group  should  not be
excluded  from  vaccination  policies;  (b) principally  in  the
context  of  the  second  vaccine  dose,  it  should  be  given  with
one  of the two  nationally  available  viral  vector  formulations
---  ChAdOx1  (AstraZeneca-Oxford)  or  Ad26.COV2.S  (Johnson
&  Johnson/Janssen)  ---  even  if the  first  dose  had  been  one
using  the  new  mRNA  technology.64---66
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