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Summary  In  March  2020,  World  Health  Organization  recognized  severe  acute  respiratory  syn-
drome coronavirus  2  (SARS-CoV-2)  emergence  as  a  public  health  emergency  of  international
concern.  One  of  the  major  preventative  measures  developed  against  coronavirus  disease  2019
(COVID-19)  was  vaccines.  To  monitor  their  use  and  safety  of  vaccines  from  the  first  utilization  in
humans during  clinical  development  phases  to  implementation  for  the  general  population,  an
enhanced national  pharmacovigilance  system  was  enabled  by  the  French  National  Agency  for
Medicines  and  Health  Products  Safety  in  collaboration  with  the  30  Regional  Pharmacovigilance
Centres. Here,  we  review  the  significant  outcomes  from  a  2-year  collaboration  experience  bet-
ween the  French  National  Agency  for  Medicines  and  Health  Products  Safety,  the  30  Regional
Pharmacovigilance  Centres,  disease-related  experts  and  the  pharmacovigilance  and  risk  assess-
ment committee  at  the  European  medicine  agency.  In  France,  until  January  2023,  over  155
million doses  of  COVID-19  vaccines  were  administrated,  and  190,000  adverse  events  following
immunizations  (25%  classified  as  serious)  were  analysed.  Altogether  53  potential  safety  signals
were reported  to  the  Pharmacovigilance  and  Risk  Assessment  Committee  at  the  European  Medi-
cine Agency  by  the  French  National  Agency  for  Medicines  and  Health  Products  Safety:  13  were
confirmed, 24  are  still  under  investigation  and  16  were  not  confirmed.  The  enhanced  national
PV system  contributed  actively  better  to  define  the  safety  profile  of  the  newly  developed  vac-
cines, and  the  French  National  Agency  for  Medicines  and  Health  Products  Safety  continues  to
monitor the  benefit  and  risks  of  the  COVID-19  vaccines.
© 2024  Les  Auteurs.  Publié  par  Elsevier  Masson  SAS  au  nom  de  Société  française  de
pharmacologie  et  de  thérapeutique.  Cet  article  est  publié  en  Open  Access  sous  licence  CC
BY-NC-ND  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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NSM  French  National  Agency  for  Medicines  and  Health
Products  Safety
HMP  Committee  for  Medicinal  Products  for  Human  Use
NAM  Caisse  nationale  d’Assurance  maladie
C  European  Commission
OVID-19  coronavirus  disease  2019
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MA  European  Medicines  Agency
AS  Haute  autorité  de  santé
ERS-CoV  Middle  East  respiratory  syndrome  coronavirus
RNA  messenger  RNA
RAC  Pharmacovigilance  Risk  Assessment  Committee
ARS-CoV-2  severe  acute  respiratory  syndrome  coronavirus
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hat was the organisation set up at
uropean level to assess continuous
enefit and risk of the newly developed
accines against COVID-19?

ecognized  between  March  2020  and  early  May  2023  as  a
ublic  health  emergency  of  international  health  concern  by
he  World  Health  Organization,  the  mobilization  and  the  res-
onse  to  the  coronavirus  disease  2019  (COVID-19)  pandemic
as  unique  in  the  modern  global  health  era.  The  severe
cute  respiratory  syndrome  coronavirus  2  (SARS-CoV-2  virus)
as  a  newly  identified  emerging  pathogen  with  respiratory

ransmission  ability  in  symptomatic  but  also  asymptomatic
ndividuals.  This  transmission  pattern  was  different  from
he  other  recent  coronavirus  emergences  (SARS-CoV-1  and
iddle  East  respiratory  syndrome  coronavirus  —– MERS-CoV)

n  humans  and  partly  explained  the  magnitude  of  the  pan-
emic.  The  first  recognized  viral  variants  have  led  to  a
igh  disease  burden  and  deaths  in  the  more  fragile  adults
nd  elderly  population,  together  with  an  overloading  of  the
ealth  care  systems  in  many  countries.  One  of  the  major
reventative  measures  against  COVID-19  severe  disease  and
eath  cases  was  the  use  of  vaccines,  but  the  vaccines  have
ad  to  be  developed  in  an  extraordinarily  short  period  by
he  pharmaceutical  industry.

Vaccine  manufacturers  developed  four  technological
latforms:  the  messenger  RNA  (mRNA),  adenovirus  —– and
rotein-based,  and  inactivated  vaccines.  The  European
nion  (EU)  decided  to  coordinate  access  to  COVID-19  vac-
ines  by  accelerating  the  marketing  authorizations  together
ith  joint  vaccine  procurement  mechanisms.  The  European
edicines  Agency  (EMA)  had  a  key  role  in  the  implementa-

ion  of  accelerated  procedures  (so-called  ‘‘rolling  review’’
rocess)  [1]  to  ensure  conditional  approvals  for  early  access
o  vaccines.  All  the  national  medicines  agencies,  inclu-
ing  the  French  National  Agency  for  Medicines  and  Health
roducts  Safety  (ANSM),  contributed  greatly  to  the  rolling
eview  process  of  the  candidate  vaccines  by  sharing  the
eview  of  the  submitted  files  in  a  prompt  manner.  This  conti-
ued  review  of  the  quality,  safety  and  efficacy  data  was

 key  component  of  the  benefit-risk  assessment  for  each
andidate  vaccine.  In  addition,  some  medicines  agencies,
ncluding  ANSM,  accelerated  the  vaccine  lots’  release  as
fficial  medicines  control  laboratories.

mplementation of the vaccines against
OVID-19 and implication on the
harmacovigilance system in France

etween  December  2020  and  March  2021,  2  mRNA  vaccines
Comirnaty®,  tozinameran  from  Pfizer  and  Spikevax®,  ela-
omeran  from  Moderna)  and  2  adenovirus-based  vaccines
Vaxzevria®,  ChAdOx1-S  [recombinant]  from  Oxford-Astra-
eneca  and  JCovden®,  Ad26.COV2-5  [recombinant]  from
anssen)  were  authorized  by  the  European  Commission  (EC)

fter  positive  opinions  from  the  Committee  for  Medicinal
roducts  for  Human  Use  (CHMP)  at  the  EMA.

In  December  2021,  the  first  adjuvanted  recombinant-
rotein-based  vaccine  (Nuvaxovid®,  COVID-19  [recombi-
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ant,  adjuvanted]  from  Novavax)  was  made  available  to
he  population.  Then,  in  June  2022,  the  first  adjuvanted
nactived  vaccine  (VLA2001  from  Valneva)  was  authorized
or  use.  It  was  also  the  first  vaccine  where  immunogeni-
ity  data  were  used  (the  comparator  was  Vaxzevria®) by  the
arket  authorisation  holder  for  registration.  For  the  mRNA

accines,  adapted  vaccines  to  new  variants  (namely  Omicron
ariant)  were  also  registered  for  use  during  the  summer  2022
nd  2023.  A  second  adjuvanted  recombinant-protein-based
accine  based  on  the  Beta  variant  (Vidprevtyn® Beta  from
anofi  Pasteur)  was  authorized  in  November  2022  as  a  boos-
er  dose.  A  third  one  based  on  the  Beta  and  Alpha  variants
Bimervax® from  Hipra)  was  approved  in  March  2023  for  use
s  a  booster.

Despite  the  operational  and  logistical  challenges  due  to
he  magnitude  of  the  target  population,  the  implementation
f  the  COVID-19  vaccines  was  successfully  addressed  by  the
uropean  countries.  In  parallel  with  the  vaccine  implemen-
ation  campaign,  in  France,  the  pharmacovigilance  was  also

 challenge  to  address  with  the  need  to  build  an  enhanced
ational  pharmacovigilance  surveillance  system  in  colla-
oration  with  the  30  Regional  Pharmacovigilance  Centres
etwork  [2].  In  addition,  to  report  and  inform  on  adverse
vent  following  immunization  and  potential  safety  signal
ssessment  in  near-real  time,  ANSM  was  working  closely  with
he  French  national  immunization  technical  advisory  groups
lso  known  as  ‘‘Comité  technique  des  vaccinations’’ coor-
inated  by  the  Hauteautorité  de  santé  (HAS)  to  adapt  their
ecommendations  according  to  the  most  updated  safety  evi-
ences.

hat are the key elements of the vaccine
harmacovigilance in Europe and in
rance?

ll  vaccine  development  plans  include  well-defined  post-
uthorization  activities  described  in  the  risk  management
lan  agreed  between  the  market  authorisation  holder  and
he  regulatory  authorities.  The  coordination  is  done  under
he  auspices  of  the  CHMP  and  the  Pharmacovigilance  Risk
ssessment  Committee  (PRAC)  by  EMA.  Those  risk  manage-
ent  plans  are  amended  as  necessary  with  the  acquisition

f  new  safety  and  efficacy  data  and  with  the  use  of  the  vac-
ines  in  new  age  groups.  Those  pharmacovigilance  activities
re  based  on  periodic  safety  reports  (initially  on  a  monthly
iming,  then  bi-monthly  and  today  bi-annual  for  each  of  the
OVID-19  vaccines)  and  included  post-authorisation  safety
tudies  and  post-authorisation  efficacy/effectiveness  stu-
ies.

For  COVID-19  vaccines,  the  scale  of  the  targeted  popula-
ions  to  be  vaccinated  against  this  emerging  viral  pathogen
ed  to  the  set-up  of  a  unique  enhanced  national  phar-
acovigilance  system  under  the  coordination  of  the  ANSM

3—6].  Covering  all  French  regions  including  overseas  terri-
ories,  the  30  Regional  Pharmacovigilance  Centres  Network
layed  an  essential  role  in  analysing  the  reported  adverse

rug  events,  identifying  potential  adverse  event  follo-
ing  immunizations  and  assessing  potential  safety  signal
ssessment,  and  monitoring  recognized  adverse  event  follo-
ing  immunizations.  Adverse  event  following  immunizations
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ere  mostly  reported  by  the  health  care  professionals  or
y  the  vaccinated  individuals  contacting  directly  the  Regio-
al  Pharmacovigilance  Centres  (legally  possible  in  France
ince  2001).  During  the  national  vaccination  campaign
gainst  COVID-19,  these  notifications  mainly  were  digital
nd  supported  by  different  means  of  lay  and  professio-
al  communications  to  encourage  adverse  event  following
mmunization  notifications.

Those  notifications  were  documented  and  analysed  by
he  30  Regional  Pharmacovigilance  Centres  Network  experts
nd  when  validated,  the  data  were  recorded  in  the  natio-
al  pharmacovigilance  database  [7]  managed  by  ANSM.  As
hey  routinely  do  for  all  marketed  drugs  in  the  context
f  the  Regional  Pharmacovigilance  Centres  Network  core
issions,  Regional  Pharmacovigilance  Centres  experts  also
rovided  direct  support  to  the  health  care  professionals
nd/or  individuals  for  adverse  event  care  management,  for
andling  vaccination  in  patients  who  experienced  adverse
vent  following  immunizations  after  receiving  prior  injec-
ions,  or  for  patients  with  specific  conditions  (e.g.  pregnant
omen)  [3].  In  addition,  leading  Regional  Pharmacovigilance
entres  of  each  vaccine  were  responsible  for  the  daily  ana-

ysis  of  all  cases  recorded  in  the  national  pharmacovigilance
atabase  for  carrying  out  periodic  quantitative  descriptive
nalyses  of  the  corresponding  reports,  and  periodic  qualita-
ive  expert  summaries  of  the  reports  of  interest  completed
y  a  scientific  targeted  bibliographical  search.  Pharmacovi-
ilance  experts  have  monitored  and  analysed  the  adverse
vent  following  immunizations  of  COVID-19  vaccines  in  the
pecial  populations  of  pregnant  and  breastfeeding  women.

 collegial  assessment  including  ANSM,  Regional  Pharmaco-
igilance  Centres  and  disease-related  experts  supported  the
lassification  of  outstanding  reports  into  potential  or  confir-
ed  safety  signals.  ANSM  also  transferred  all  adverse  event

ollowing  immunizations  from  the  French  national  phar-
acovigilance  database  to  the  Eudravigilance  system  [8]
anaged  by  EMA.  All  these  adverse  event  following  immu-

izations  are  categorized  by  effects  coded  with  MedDRA
ictionary,  seriousness,  time  to  onset  and  age  and  gender  of
he  person  who  was  experiencing  this  adverse  event  follo-
ing  immunization.  The  number  and  seriousness  of  adverse
vent  following  immunizations  reported  in  France  with  each
OVID-19  vaccine  from  December  21,  2020  to  December  31,
022  are  presented  Figs.  1—3.

The  ANSM  also  shared  information  with  the  other  EU
ember  states,  usually  through  the  recurrent  safety  reports

r  through  an  alert  mechanism  with  the  dedicated  procedure
f  European  pharmacovigilance  issues  tracking  tool  [9]. The
ontent  of  the  shared  information  can  be  some  ‘‘remarkable
eports’’  of  particular  concern,  conclusion  of  a  national
harmacovigilance  survey  or  a  pharmaco-epidemiological
tudy  report.  The  PRAC  reviewed  all  existing  safety  infor-
ation  (including  scientific  literature)  and  might  have

ecommended  updating  the  product  information  (summary
f  product  characteristics  and  package  leaflet),  implemen-
ing  other  risk  minimization  measures,  and/or  informing
he  citizens,  health  care  professionals  and  public  health
ecision-makers  as  appropriate.
Within  the  enhanced  pharmacovigilance  system  that  was
et-up  in  French,  13  Regional  Pharmacovigilance  Centres
ere  particularly  mobilized  for  the  safety  monitoring  of

he  COVID-19  vaccines.  Two  Regional  Pharmacovigilance
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entres  were  designated  initially  to  analyse  the  incoming
dverse  event  following  immunizations  at  national  level
or  each  vaccine  (finally  extended  to  four  Regional  Phar-
acovigilance  Centres  for  Comirnaty® due  to  the  wide
redominance  of  its  use  in  France).  Additionally,  two  Regio-
al  Pharmacovigilance  Centres  were  missioned  to  monitor
dverse  event  following  immunization  occurring  in  pre-
nant  and  breastfeeding  women  for  all  vaccines,  two  were
issioned  to  monitor  more  closely  adverse  event  follo-
ing  immunization  occurring  with  heterologous  vaccine

cheme,  and  two  were  missioned  to  coordinate  actions,
fforts  and  communications  between  all  ‘‘monitoring  Regio-
al  Pharmacovigilance  Centres  teams’’.  They  all  shared  their
nvestigational  reports  to  all  Regional  Pharmacovigilance
entres  and  ANSM  weekly  for  the  first  8  months  of  the  vac-
ine  campaign,  twice  a  month  during  the  following  8 months,
hen  on  a  monthly  basis  for  an  additional  8  months,  and  cur-
ently  twice  a  year  for  mRNA  vaccines.  After  each  collegial
eeting,  a  communication  was  prepared  to  the  health  care
rofessionals  together  with  a lay  summary  for  the  citizens
nd  was  posted  on  the  ANSM  website  (an  example  of  such
ommunication  is  given  in  [10]).

hat were the main outcomes after
-year  of implementation of the French
nhanced national PV system?

rom  December  21,  2020  to  December  31,  2022,  in  France,
ore  than  155  million  injections  of  COVID-19  vaccines
ere  performed:  more  than  122  million  injections  with
omirnaty®,  24  million  injections  with  Spikevax®, 7 mil-

ion  injections  with  Vaxzevria®, 1  million  injections  with
covden® and  more  than  37,000  injections  with  Nuvaxovid®.
idprevtyn® and  Bimervax® were  not  used  in  France  during
his  period.  In  total,  190,000  cases  of  adverse  event  follo-
ing  immunization  reports  (25%  serious,  75%  non-serious)
ere  documented,  analyzed  and  recorded  in  the  French
ational  pharmacovigilance  database  by  the  30  Regional
harmacovigilance  Centres:  124,647  cases  (26%  serious,  74%
on-serious)  with  Comirnaty®,  33,115  cases  (20%  serious,
0%  non-serious)  with  Spikevax®,  31,391  cases  (23%  serious,
7%  non-serious)  with  Vaxzevria®,  1723  cases  (36%  serious,
4%  non-serious)  with  Jcovden® and  92  cases  (25%  serious,
5%  non-serious)  with  Nuvaxovid® (Figs.  1  and  2).  Due
o  their  specific  indications,  the  distribution  of  adverse
vent  following  immunizations  by  age  groups  differed  bet-
een  the  different  vaccines.  For  Comirnaty® and  Spikevax®,

he  30—49  age  group  was  the  most  represented,  with
2,606  (35%)  and  14,166  (43%)  of  reported  adverse  event
ollowing  immunizations,  respectively.  The  ≥  65  age  group
epresented  30,498  (24%)  and  7075  (22%),  respectively.  For
axzevria® and  Jcovden®, the  50—64  age  group  was  the  most
epresented,  with  12,175  (49%)  and  952  (56%),  respectively.
he  ≥  65  age  group  represented  7735  (25%)  and  544  (32%),
espectively.  For  Nuvaxovid®, the  30—49  age  group  was  the

ost  represented  with  48  (52%)  of  reported  adverse  event

ollowing  immunizations.  The  ≥  65  age  group  represented
4  (15%)  of  reported  adverse  event  following  immunizations
Fig.  3).  A  total  of  845  adverse  event  following  immuniza-



ARTICLE IN PRESSModele +
THERAP-916; No. of Pages 9

Therapie  xxx  (xxxx)  xxx—xxx

F muni

t
b

f
C
‘
w
t
t
r
F
t
(
o
p
t
(
f
r
t
T
a
c

e
2
P
w

L

T
r
g
g
i

a
y
N
v
v

igure 1. Numbers and seriousness of adverse event following im

ions  have  been  reported  in  pregnant  women,  and  202  in
reast-feeding  women.

After  expertise  of  the  190,000  cases  of  adverse  event
ollowing  immunization,  the  Regional  Pharmacovigilance
entres  identified  and  transmitted  to  the  ANSM  1153
‘remarkable  reports’’  related  to  the  vaccines.  Eighty-two
ere  retained  by  the  experts  and  the  monitoring  commit-

ee  as  potential  safety  signals,  and  53  were  escalated  to
he  PRAC  for  confrontation  with  other  EU  pharmacovigilance
eports  and  collective  discussion  with  all  PRAC  members.
rom  these,  13  have  been  confirmed  by  the  EMA  and  added
o  the  summary  of  product  characteristics  of  these  vaccines
Table  1).  Among  them,  some  signals  were  specific  to  a  type
f  vaccine  (or  ARNm)  such  as  major  flu-like  syndrome,  facial
aralysis  and  Guillain-Barre  syndrome  or  thrombosis  associa-
ed  with  thrombocytopenia  for  adenovirus-based  vaccines
for  Vaxzevria® and  Jcovden®),  heavy  menstrual  bleeding
or  ARNm  (Comirnaty® and  Spikevax®),  whereas  others  were
eported  for  multiple  type  of  vaccines,  such  as  myocardi-
is/pericarditis  for  Comirnaty®,  Spikevax® and  Nuvaxovid®.

wenty-four  safety  signals  are  still  under  investigation  such
s  hearing  loss  for  mRNA  vaccines  and  16  are  currently
onsidered  only  for  surveillance.  Since  the  beginning  of  the

m
w
f
s

5

zations reported in France organs with each COVID-19 vaccine.

nhanced  national  pharmacovigilance  system  in  December
022,  there  were  104  expert  reports  provided  by  Regional
harmacovigilance  Centres,  55  collegial  meetings,  and  59
eb  communications  organized  and  prepared  by  ANSM.

essons learnt

he  COVID-19  pandemic  served  as  a  true  game  changer  with
apid  implementation  of  efficacious  new  vaccines  in  the
eneral  population.  Those  vaccines  against  COVID-19  tar-
eted  first  the  elderly  and  adult  population  and  were  later
ntroduced  to  adolescents  and  children  [11—13].

For  pharmacovigilance,  before  the  COVID-19  crisis,
round  40,000  adverse  event  following  immunization  per
ear  were  notified  to  Regional  Pharmacovigilance  Centres
etwork  and  recorded  in  the  French  national  pharmaco-
igilance  database  for  all  marketed  medicines,  including
accines.  Within  two  years,  for  the  COVID-19  vaccines  only,

ore  than  190,000  adverse  event  following  immunization
ere  reported,  assessed  and  registered  that  contributed  to

ollowing  those  vaccines’  safety  profile  [14].  For  local  and
ystemic  reactogenicity,  more  than  80%  were  non-serious,
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igure 2. Percentage of adverse event following immunizations b

nd  the  vast  majority  were  spontaneously  resolved,  with
ome  differences  between  these  six  vaccines:  more  frequent
ocal  reactions  for  Spikevax® and  more  frequent  systemic
eactions  for  Vaxzevria® being  more  reactogenic.

The  other  adverse  event  following  immunizations  had
ifferences  due  to  populations  of  different  ages  and  their
echanisms  of  action.  In  the  initial  introduction  of  the
OVID-19  vaccines,  Vaxzevria® and  Jcovden® were  used
ore  widely  in  population  over  50  years  of  age  with  specific

dverse  event  following  immunization,  i.e.  vascular  disor-
ers,  such  as  thrombosis  associated  with  thrombocytopenia
6],  capillary  leak  syndrome  and  venous  thromboembolism
15].  Conversely,  Comirnaty® and  Spikevax® vaccines,  that
ere  the  only  vaccines  used  in  children  and  adolescents  and
ere  highly  predominant  in  young  adults,  had  a  proportio-
ally  higher  incidence  of  reporting  of  menstrual  disorders  in
omen,  and  of  myocarditis  and  pericarditis  than  Vaxzevria®

nd  Jcovden® [16—19].
Notably,  signal  detection  (n  =  53)  at  a  national  level,

djudication  at  the  European  level,  communication  to  the
ublic  and  to  the  scientific  community,  and  translation  into
pdated  vaccine  recommendation  were  highly  coordinated
20—22].  For  instance,  the  safety  signal  for  myocardi-
is/pericarditis  with  mRNA  vaccines  was  detected  in  France

t  the  end  of  April  2021.  By  early  June  2021,  a  first  recom-
endation  on  the  ANSM  website  was  published  to  warn  the

eneral  public  and  healthcare  professionals  about  this  risk.

c
o
z
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ans and seriousness according to each COVID-19 vaccine.

n  early  November  2021,  after  an  in-depth  and  detailed
nalysis  of  the  cases  of  myocarditis/pericarditis  reported
ith  Spikevax®,  the  Regional  Pharmacovigilance  Centres  fur-

her  identified  that  this  effect  occurred  more  frequently  in
oung  adult  (<  30  years)  than  with  Comirnaty® [20].  This
ew  signal  was  confirmed  by  a  pharmacoepidemiological
tudy  [23].  A  French  national  immunization  technical  advi-
ory  groups’s  recommendation  was  immediately  published,
pecifying  that  only  Comirnaty® should  be  used  in  patients
nder  30  years  of  age  [24]. France  was  also  one  of  the  main
ontributors  to  the  European  analysis  of  the  heavy  mens-
rual  bleeding  signal  with  mRNA  vaccines,  leading  the  PRAC
o  validate  this  signal  in  October  2022  [25—27].

After  two  full  years  of  COVID-19  vaccine  use,  the  safety
rofile  for  4  first  vaccines  is  now  well  characterised  [28—31].
owever,  some  of  the  underlying  mechanisms  for  some  of
hose  adverse  effects  are  still  to  be  better  understood  and
hat  some  safety  signals  are  still  under  investigation  at  the
ational  and  European  level  (Table  1)  [17,32,33]. This  achie-
ement  was  mainly  due  to  the  effective  coordination  by
NSM  with  the  Regional  Pharmacovigilance  Centres  Network
34]  and  with  the  pharmacovigilance  system  in  other  Euro-
ean  member  states  working  closely  with  the  PRAC  [35].  In
ddition,  pharmacoepidemiologic  studies  could  efficiently

omplement  pharmacovigilance  monitoring  and  assessments
ver  the  period  by  providing  quantifications  and  characteri-
ation  of  risks  for  some  of  the  raised  signals  [36].  In  France,
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he  role  of  Epi-Phare  was  key  [37].  This  scientific  public
ntity  is  under  the  auspices  of  both  ANSM  and  the  French
ealth  Insurance  (‘‘Caisse  nationale  d’Assurance  maladie’’,
NAM)  [38]  with  permanent  access  to  the  French  national
ealth  data  system.
Among  the  remaining  challenges  and  pitfalls,  some  of  the
dverse  effects  might  have  not  been  recognized  promptly
nough  because  they  were  not  associated  with  severe  symp-

d
a

7

 old, yo) according to each COVID-19 vaccine.

oms  from  a  medical  point  of  view,  but  their  impact  on  the
uality  of  life  needed  to  be  taken  into  consideration.  For
nstance,  menstrual  disorders  [17,26]  or  hearing  loss  [39]
hich  seriousness  and  impact  involves  a  subjective  dimen-

ion,  were  more  difficult  to  assess.

To  conclude  on  the  lessons  learnt,  pharmacovigilance

emonstrated  once  again  its  pivotal  role  in  post-approval
ctivities.  This  was  even  more  highlighted  during  the  moni-
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Table  1  Safety  signals  detected  by  Regional  Pharmacovigilance  Centres  network  in  France.

COMIRNATY  SPIKEVAX  VAXZEVRIA  JCOVDEN  NUVAXOVID

Confirmed  by  EMA  and  added  to  SmPC
Myocarditis/
pericarditis
Heavy  menstrual
bleeding

Myocarditis/
pericarditis
Heavy  menstrual
bleeding
Delay  reactogenicity
erythema  multiform

Guillain-Barré
syndrome
Facial  paralysis
Influenza-like  illness
Thrombosis  with
thrombocytopenia
Syndrome
Hypersentivity

Thrombosis  with
thrombocytopenia
Syndrome

Myocarditis/pericarditis

Under  investigations  at  the  national  level
Parsonage-Turner
Syndrome
Acquired
haemophilia
Auto-immune
hepatitis
Hearing  loss
Rheumatoid  arthritis
Menstrual  disorders
(except  for  cases  of
heavy  menstrual
bleeding)

Parsonage-Turner
Syndrome
Acquired
haemophilia
Auto-immune
hepatitis
Hearing  loss
Vasculitis
Auto-immune
haemolytic  anaemia
Menstrual  disorders
(except  for  cases  of
heavy  menstrual
bleeding)

Systemic  necrotizing
vasculitisa

Menstrual  disordersa

Viral  reactivationa

Myocarditis/pericarditisa

Hearing  lossa

Sarcoidosisa

Thromboembolic
eventa

Polymyalgia
rheumatica

Herpes  Zostera Hearing  loss
Menstrual  disorders

EMA: European Medicines Agency; SmPC: summary of product characteristics.
a Vaxzevria and Jcovden vaccines are no longer recommended in France, new adverse event following immunizations are expected to
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be few.

oring  of  the  vaccination  campaign  that  it  was  the  only
ource  of  rapid  signal  identification,  later  confirmed  by  phar-
acoepidemiologic  studies  after  at  best  weeks,  more  often
onths.  The  enhanced  national  PV  system  also  confirmed

he  complementarity  between  pharmacovigilance  and  phar-
acoepidemiology  and  the  need  for  an  agile  and  adaptative

pproach  to  ensure  a  continued  benefit/risk  monitoring  for
ts  efficiency.
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