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Summary  In  this  special  issue,  we  present  the  main  highlights  of  the  first  weeks  of  pharma-
covigilance  monitoring  of  coronavirus  disease  2019  (COVID-19)  vaccines  in  this  unprecedented
situation  in  France:  the  deployment  of  a  vaccination  during  an  epidemic  period  with  the  aim  of
vaccinating  the  entire  population  and  the  intense  pharmacovigilance  and  surveillance  of  these
vaccines  still  under  conditional  marketing  authorizations.  In  this  unprecedented  situation,  the
cross approach  and  interaction  between  the  French  pharmacovigilance  network  and  French
National Agency  for  the  Safety  of  Medicines  and  Health  Products  (ANSM)  has  been  optimized
to provide  a  real-time  safety  related  to  COVID-19  vaccines.  Every  week,  pair  of  regional  phar-
macovigilance  centers  gathered  safety  data  from  the  French  pharmacovigilance  network,  to
acutely expertise  all  the  adverse  drug  reactions  (ADRs)  reported  with  each  COVID-19  vaccine
within a  direct  circuit  with  ANSM.  Results  of  this  expertise  are  presented  and  discussed  with
ANSM in  order  to  raise  safety  signals  and  take  appropriate  measures  if  necessary.  These  reports
are then  published  online.  At  the  25th  of  March  2021,  more  than  9  815  000  doses  were  injected
and 20,265  ADRs  were  reported,  mostly  non-serious  (76%).  Several  potential  or  confirmed  sig-
nals were  raised  at  the  european  level  for  those  vaccines  and  others  ADRs  are  under  special
attentions.  This  underlines  the  adaptiveness  of  the  French  pharmacovigilance  system  to  both
the identification  of  new  patient  profiles  experiencing  ADRs  and  the  evolution  of  the  vaccine
strategy.  Such  an  efficiency  is  necessary  to  manage  a  careful  and  acute  surveillance  of  these
new COVID-19  vaccines  for  and  to  face  the  pandemic  at  the  same  time.

© 2021  Société  française  de  pharmacologie  et  de  thérapeutique.  Published  by  Elsevier  Masson
SAS. All  rights  reserved.
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bbreviations

DR  adverse  drug  reaction
NSM  Agence  nationale  de  sécurité  du  médicament  et  des

produits  de  santé  (French  National  Agency  for  the
Safety  of  Medicines  and  Health  Products)

OVID  coronavirus  disease
MA  European  Medicines  Agency
EG  polyethylene  glycol
PVC  Regional  Pharmacovigilance  Center
OC  system  organ  class

ntroduction

his  is  an  unprecedented  period  in  many  ways. .  .  through  the
mergence  of  a  global  pandemic  never  seen  before,  along
ith  the  development  of  vaccines  in  less  than  12  months.
his  has  made  possible  thanks  to  the  research  and  scien-
ific  knowledge  acquired  with  two  previous  coronaviruses,
nd  the  identification  of  the  S  protein  as  the  antigen  of
hoice,  thanks  to  long-term  performed  research  on  vaccines
nd  mRNA  vaccines,  thanks  to  the  exceptional  mobiliza-
ion  of  public  and  private  research,  and  the  involvement
f  volunteers  to  rapidly  carry  out  clinical  trials,  comput-
rized  platforms  for  multicenter  clinical  trials  (real-time
haring  of  all  information,  monitoring,  results  of  the  pri-
ary  endpoint,  logistics  of  visits,  collection  of  adverse

vents)  and  large  investigation  teams.  This  was  also  pos-

ible  thanks  to  the  anticipation  of  firms  and  governments
or  the  industrial  development  of  production,  supported  by
he  continuous  evaluation  processes  driven  by  the  regulatory
valuation  agencies  [1,2].  In  this  unprecedented  situation,
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he  commitment  of  the  French  Network  of  31  Regional  Phar-
acovigilance  Centers  (RPVCs)  even  before  the  marketed

uthorizations  had  allowed  to  ensure  safely  use  of  vaccines.
hat  are  the  objectives  of  our  network?

i)  fast  detection  of  signals;
i)  transparency  on  the  safety  profiles  of  coronavirus  disease

2019  (COVID-19)  vaccines;
i)  weekly  production  of  expert  reports  made  publicly  avail-

able  on  the  French  National  Agency  for  Medicines  and
Health  Products  Safety  (ANSM)  website;

)  responsiveness  to  patients  and  healthcare  professionals
questioning  about  potential  adverse  effects  of  these  vac-
cines  or  symptoms  linked  to  vaccination;

)  responsiveness  within  the  territories  in  relation  with  the
general  public,  healthcare  professionals,  hospital  and
medical-social  establishments.

Unprecedented  communication  to  better  and  more
xplain  that  pharmacovigilance  is  an  opportunity  and  the
ssential  prerequisite  of  a policy  on  medicines  including
accines.  This  is  the  French  pharmacovigilance  style:  both
aute  couture  and  holistic,  allowing  to  go  from  patients  to
ignal  and  from  signal  to  personalized  patients  and  clini-
ians  advising!  So  scrutinized  internationally,  concrete  and
perational  with  its  2  complementary  skills:  pharmacologi-
al  and  medical  expertise  associated  with  its  2  inseparable
pproaches  (regional  and  national)  in  a short  and  direct
ircuit  with  the  national  institution  ‘‘Agence  nationale  de
écurité  du  médicament  et  des  produits  de  santé’’  (French
ational  Agency  for  the  Safety  of  Medicines  and  Health  Prod-
cts,  ANSM  [3], already  massively  mobilized  in  2009  for  the

1N1  vaccine  [4—6]  and  more  recently  in  2019  with  the
lose  pharmacosurveillance  of  candidates  treatments  used
o  fight  against  COVID-19  [7].  In  this  special  issue,  we  present
he  main  highlights  of  the  first  weeks  of  pharmacovigilance
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Table  1  Particularities  of  vaccines.

Particularities  Comments

Mechanism  of  action  Long-term  and  persistent
immunological  effect  in  one
or  few  doses

Manufacture  High  technology  requiring
strict  specifications,  batch
releases  for  reproducibility

Indications  for  use  Mostly  in  prevention  in
unaffected  subjects
according  to  the  official
recommendations  of  national
health  authorities

Impact  of  use  At  the  individual  and
population  level  in  modifying
the  pathogen  epidemiology

Unusual  characteristic  Phase  III  clinical  trials  in
more  important  population
size  than  for  classic  drugs

Unusual  population  Administration  of  vaccine
candidates  in  healthy
volunteers  (target
population)  in  phase  III
clinical  trials

Post-authorization
pharmacovigilance

Larger  exposed  population  of
healthy  subjects  implying  an
extremely  low  risk  to  keep  a
favorable  benefit/harm
balance

Unusual  benefit-risk Extremely  low  risk
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onitoring  of  COVID-19  vaccines  in  this  unprecedented  sit-
ation  in  France:  the  deployment  of  a  vaccination  during
n  epidemic  period  with  the  aim  of  vaccinating  the  entire
opulation  and  the  intense  pharmacovigilance  and  surveil-
ance  of  these  vaccines  still  under  conditional  marketing
uthorizations.

hy vaccines are special drugs?

accination  is  one  of  the  most  successful  and  cost-effective
ublic  health  interventions.  Nowadays,  vaccines  are  consid-
red  as  the  best  response  against  this  pandemic  crisis.  This
an  be  explained  by  the  eight  specificities  of  vaccines,  listed
n  Table  1  [8].

Vaccines  are  special  drugs  because  of  their  mechanism
f  action  and  because  of  their  context  of  use.  Vaccines
llow  preventing  healthy  people  from  getting  infected  by

 disease  by  a  mechanism  which  differs  from  the  classi-
al  pharmacological  effect  and  allows  providing  a  persistent
mmunological  protection,  mediated  by  a  complex  cascades
ormed  of  multiple  and  heterogeneous  targets.  To  resume,

 vaccine  does  not  need  to  be  administered  every  day  to
roduce  its  long-term  pharmacological  effect.
Vaccines  are  special  drugs  because  their  manufacture  is
ery  specific  using  high  technology,  requiring  reproducibil-
ty.  That  is  why  specifications  and  batch  releases  are  very
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29
1)  297—303

omplicated  to  set  up.  As  well  as  the  manufacture,  vac-
ines  are  special  drugs  because  of  their  indications  of
se.  A  vaccine  is  administered  to  prevent  a  disease,  and
ccording  to  official  recommendations  of  national  health
uthorities.  Also  important  to  note,  the  vaccination  cam-
aign  can  be  different  depending  on  the  country.  Vaccines
re  special  drugs  as  far  as  their  impact  can  be  observed
oth  at  the  individual  level  and  at  the  population  level
gainst  a  pathogen,  by  modifying  the  disease  epidemiology.
accines  are  special  drugs  because  the  exposed  population
s  larger,  post-authorization  pharmacovigilance  data  collec-
ion  is  therefore  greatly  increased  and  it  is  necessary  to
uickly  assess  the  risk  by  taking  into  account  epidemiolog-
cal  and  clinical  characteristics  of  the  disease  and  of  the
xposed  population.  Interestingly,  clinical  trials  are  man-
ged  on  an  important  population  size  compared  to  other
rugs  (∼1000—5000  vs.  ∼30,000  participants  for  candidates
accines)  allowing  to  detect  numerous  adverse  reactions.
ore  precisely  phase  III  clinical  trial  of  NT162b2  vaccine  can-
idate  (BioNTech-Pfizer)  enrolled  43,548  participants  with  2
ubgroups  of  age  (16—55  years  old  and  >  55  years  old)  [9].
n  the  same  way,  clinical  trial  of  mRNA-1273  vaccine  can-
idate  (Moderna),  30,420  participants  were  enrolled  in  the
hase  III  with  2  subgroups  of  age  (18—65  years  old  and  >  65
ears  old)  [10].  Noticeably,  exposed  population  is  composed
f  healthy  subjects,  and  vaccines  are  thus  administered  to
revent  a  potential  disease.  Therefore,  risks  have  to  be  very
ow  to  ensure  a  favorable  benefit/harm  balance.  Regard-
ng  adverse  drug  reactions  (ADRs),  in  the  phase  III  clinical
rial  of  NT162b2  vaccine  candidate,  systemic  reactogenic-
ty  was  more  frequently  observed  after  second  injection
70%  vs.  59%  in  placebo  group),  and  more  severely  in  16—55
ears  old  subgroup  [9].  Results  for  mRNA-1273  vaccine  can-
idate  also  showed  systemic  reactogenicity  more  frequently
fter  second  injection  and  more  severely  in  18—65  years
ld  subgroup  [10].  Interestingly,  these  relevant  information
re  thus  reported  in  the  ‘‘adverse  effects’’  section  of  the
ummaries  of  the  products  characteristics  [11,12].  Another
elevant  example  concerns  Bell’s  palsy.  Indeed  the  fre-
uency  of  Bell’s  palsy  observed  in  phase  III  clinical  trials  of
fizer  COVID-19  vaccine  Comirnaty® (4  reports  in  the  vaccine
roup  versus  0  report  in  the  placebo  group)  and  COVID-19
accine  Moderna® (3  reports  in  the  vaccine  group  versus

 in  the  placebo  group)  was  considered  consistent  with
he  expected  rate  in  the  general  population,  its  imbalance
etween  groups  is  puzzling.  As  far  as  early  transver-
al  pharmacological  analysis  enabled  to  propose  type  I
nterferons  as  the  potential  mechanism,  and  beside  idio-
athic  causes  and  viral  infections  including  COVID-19  itself,
RNA  vaccines  could  be  a  possible  cause  of  Bell’s  palsy

13].  Thus,  these  arguments  led  the  European  Medicines
gency  (EMA)  to  add  these  information  in  the  summaries
f  the  products  characteristics  [11,12]  after  the  conditional
uthorization.

The  extraordinarily  rapid  development  of  these  very
ffective  vaccines  allowed  disposing  from  determinant  new
ools  in  the  fight  against  the  COVID-19  pandemic.  Because
accines  are  special  drugs  and  because  the  situation  is
nprecedented,  ANSM  and  the  French  Pharmacovigilance
etwork  strengthen  their  cross-disciplinary  approach  and
heir  close  collaboration  to  allow  the  best  safety  and  trans-

arency  in  a French  quality  process.
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C.  Lacroix,  F.  Salvo,

hich organization for the
harmacovigilance of COVID-19 vaccines?

o  assess  acute  evaluation  and  raise  signals,  a  cross-
isciplinary  approach  between  the  ANSM  and  the  French
harmacovigilance  network  is  required  and  thus  the  circuit
as  been  optimized  to  answer  as  efficient  as  possible  to
his  unprecedented  situation.  This  intensifying  of  the  pre-
xisting  organization  and  close  collaboration  is  driven  by
NSM.  Similarly  to  the  impact  of  the  vaccine,  the  organi-
ation  for  COVID-19  vaccines  pharmacovigilance  is  based
n  two  dimensions.  An  individual  dimension  represented  by
he  real-time  analysis  of  all  ADRs  notifications  by  each  of
he  31  Regional  RPVCs  [14—16]  and  a  collective  dimension
epresented  by  a  global  and  scientific  analysis  of  pharma-
ovigilance  experts  from  RPVCs  and  ANSM.  This  is  the  French
harmacovigilance  task-force.  This  organization  allows  an
nalysis  and  an  evaluation  in  real-time.  Beyond  real-time
DRs  assessments,  one  pair  of  RPVCs  per  vaccine  marketed

n  France  everyday  colligate  and  deeply  analyze  all  ADRs
ata  from  the  vaccine  they  are  in  charge  of.  To  complete
ccurately  the  assessment  of  ADRs,  several  RPVCs  also  pro-
ide  a  specific  organ  expertise  (like  in  neurology,  cardiology,
llergy,  dermatology).  Every  Tuesday,  a  report  of  expertise
chieved  by  each  of  the  pairs  of  RPVCs  for  each  vaccine  is
ransmitted  to  ANSM.  These  reports  of  expertise  gather  data
oncerning  exposed  population,  and  quantitative  and  qual-
tative  analysis  of  ADRs,  characterized  by  age,  severity  and
ype  of  ADRs.  Qualitative,  quantitative  and  medical  analysis
re  performed  for  adverse  events  of  interest  (anaphylaxis,
ona,  Bell’s  palsy. .  .) in  order  to  describe  them  according  to
everal  characteristics  (age,  gender,  time  to  onset. .  .) and
lso  to  identify  atypical  and/or  serious  patterns  leading  to
otential  safety  signals.  Weekly  and  cumulative  data  are
resented.  Then,  every  Thursday,  a  meeting  takes  place  to
iscuss  the  expert  pharmacovigilance  reports,  including  in
etails  significant  case  reports,  potential  safety  signals,  and
ew  literature  data,  in  order  to  confirm  safety  signals.  If  a
afety  signal  has  been  validated,  appropriate  risk  minimiza-
ion  measures  would  be  issued  in  relation  with  the  European
edicines  Agency  (EMA).  National  safety  signals  are  raised
t  the  EMA.  Complete  weekly  reports  including  the  synthesis
f  significant  case  reports  are  available  on  the  ANSM  website
17].  A  permanent-call  on  week-ends  ensured  by  the  head
f  pharmacovigilance  centers  pharmacologists  is  also  set  up
o  register  and  evaluate  death  and  serious  reports  7-days-a-
eek.  Fig.  1  illustrates  all  this  complete  organization.

All  these  collaborations  are  precious  tools  to  improve
atient’s  security  in  front  of  pandemic  worries.

o date, what are the specific attentions?

lose  monitoring  in  real  time  of  ADRs  related  to  COVID-19
accines  is  even  more  of  a  challenge  as  far  as  this  is  an
npreceded  situation  because:
i)  people  are  more  vulnerable;

ii)  the  aim  is  to  vaccinate  the  entire  population;

ii)  the  monitoring  is  carried  out  during  epidemic  period.

To  date,  three  vaccines  have  been  authorized  in  Europe,
fter  being  authorized  in  UK  and  US.  Comirnaty® was  the
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rst  COVID-19  vaccine  available  in  France  in  December  2020,
ollowed  by  COVID-19  vaccine  Moderna® in  January  2021
nd  Vaxzevria® in  February  2021.  For  all  three  vaccines,  at
he  25th  of  March  2021,  more  than  9,815,000  doses  were
njected  and  20,265  ADRs  were  reported,  mostly  non-serious
76%).  Thanks  to  the  French  pharmacovigilance  task-force,
everal  special  attentions  and  signals  were  highlighted  con-
erning  security  vaccines  use,  gathered  in  Table  2.

For  Comirnaty® vaccine,  ADRs  concerned  mainly  women
74%),  and  persons  of  50—64  years-old  (43%).  A  total
f  five  safety  signals  related  to  Comirnaty® have  been
etected  thanks  to  this  pharmacovigilance  survey:  arterial
ypertension,  cardiac  arrhythmias,  Herpes  zoster  infec-
ion,  thrombocytopenia,  spontaneous  hematomas,  diabetes
mbalances.  Reports  of  immediate  severe  hypersensitivity
eactions  are  rare  (n  =  51).  Mechanisms  are  not  totally  elu-
idated,  but  polyethylene  glycol  (PEG)  contained  in  lipid
anoparticles  could  be  involved.  This  was  the  first  safety
ignal  leading  to  specific  measures  for  people  with  a  history
f  PEG  hypersensitivity.

Fortunately,  these  ADRs  remain  rare.  ADRs  related
o  reactogenicity  (fatigue,  headaches,  fever,  nausea  and
omiting.  . .) are  mostly  related  to  the  second  injection,
n  particular  in  young  people.  These  data  are  consistent
ith  data  from  clinical  trials  [9]. ADRs  related  to  severe
rterial  hypertension  (including  grade  III)  occurred  immedi-
tely  or  within  few  hours  or  days  after  vaccine  injection,
n  patients  with  or  without  a  history  of  hypertension  (on
n  equilibrated  treatment  or  not).  Beyond  the  vaccine
ontext  which  conducts  to  noradrenergic  discharge,  the
uration  of  these  hypertensive  attacks  at  very  high  values
r  their  delayed  onset  in  relation  to  the  vaccine  act  suggest
ore  specific  mechanisms  of  action  related  to  the  vac-

ine  itself  (potency  of  immune  stimulation  induced  by  the
RNA  vaccine  via  cytokines,  spike  protein,  and  angiotensin

 converting  enzyme)  [18—20].  Noticeably,  313  cases  of
evere  arterial  hypertension  have  been  shared  with  EMA.
ll  of  these  had  a  medical  impact  with  at  least  one  or
ore  of  the  following  elements:  result  in  a  close  medical

urveillance,  a  visit  to  the  emergency  room,  result  in  a  hospi-
alization,  a  consultation  (or  consultations)  with  a  clinician,
ssociated  with  other  effects  (malaise,  headache,  nau-
ea,  epistaxis,..),  led  to  the  initiation  of  anti-hypertensive
reatment  or  the  increase  of  the  dosage  of  pre-existing  anti-
ypertensive  treatment  or  the  addition  of  another  class  of
nti-hypertensive  medication.  It  is  also  important  to  high-
ight  that  these  ADRs  have  not  been  reported  in  clinical
rials  and  these  new  information  generate  new  practical
onsequences.

For  COVID-19  Moderna® vaccine,  ADRs  concerned  mainly
omen  (74%),  and  persons  of  75—84  years-old  (49%).  To
ate,  we  almost  observed  the  same  safety  profile  as  for
omirnaty® vaccine.  Indeed,  reports  concerned  mainly  reac-
ogenicity  ADRs:  reactions  at  the  vaccination  site  (pain,
nflammation,  cutaneous  eruption),  influenza-like  syndrome
fever,  chills,  myalgia,  arthralgia,  asthenia),  lymphadenopa-
hy,  digestive  disorders  and  hypersensitivity  reactions.  All  of
hese  ADRs  quickly  resolved.  Only  one  specific  safety  signal

as  been  detected:  delayed  local  reactions  occurring  5  to  10
ays  post-vaccination  [21].

For  Vaxzevria®, ADRs  concerned  mainly  women  (74%),
nd  persons  of  16—49  years-old  (72%).  Influenza-like

0
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Table  2  Special  attentions  concerning  COVID-19  vaccines  security  pharmacovigilance  (data  at  the  03/25/2021).

Vaccine  and  exposition  Number  of  ADR  reports  ADRs  under  monitoring,  according  to  SOCs  Potential  or  confirmed  signals

Cominarty®

BioNTech-Pfizer-m-RNA
1st  dose:
4,807,987
2nd  dose:
2,443,424

12,249  —Nervous  system  disorders:  convulsions,  facial
paralysis,  anosmia,  ageusia
—Infections:  COVID-19  infections
—Cardiac  disorders:  pericarditis,
—Immune  system  disorders:
hypersensitivity/anaphylaxis  and  asthma
—Ear  and  labyrinth  disorders:  hearing  disorders,
vestibular  disorders
—Vascular  disorders:  aortic  dissection,  vasculitis

—Arterial  hypertension
—Cardiac  arrhythmias
—Herpes  zoster  infection
—Thrombocytopenia/spontaneous
hematomas
—Diabetes  imbalances

COVID-19  vaccine
Moderna®-m-RNA
1st  dose:
616,626
2nd  dose:
173,223

577  —Vascular  disorders:  arterial  hypertension
—Cardiac  disorders:  cardiac  arrhythmias
—Infections:  herpes  zoster  infection
—General  disorders  and  administration  site
conditions:  reactogenicity

—Local  delayed  reactions

COVID-19  vaccine
AstraZeneca®-Non-
replicating  viral  vector
1st  dose:
1,923,580

7439  —Vascular  disorders:  hypertension,  hypotension,
epistaxis
—Cardiac  disorders:  myopericarditis/pericarditis,
rhythm  and  conduction  disorders
—Respiratory,  thoracic  and  mediastinal  disorders:
exacerbations  of  dyspnea  and  asthma
—Nervous  system  disorder:  non-infectious
encephalitis
—Immune  system  disorders:  anaphylactic  reactions
—General  disorders  and  administration  site
conditions:  hypothermia
—Blood  and  lymphatic  system  disorders:  lymphopenia
—Metabolism  and  nutrition  disorders:  diabetes
imbalances

—Influenza-like  symptoms
—Large  venous  thrombosis
(cerebral,  digestive),  with
thrombocytopenia  or  coagulation
disorders

ADR: adverse drug reaction; COVID: coronavirus disease; SOC: system organ class.

301



C.  Lacroix,  F.  Salvo,  V.  Gras-Champel  et  al.

F ccin

s
a
m
c
i
d
m
i
c
i
p
5
a
C
t
w
t
o
t
E
s
u
u

C

T
i
T
r

t
c
t
m
p
t
t
c
o
i
e
n
s

D

T

R

igure 1. French Pharmacovigilance organization for COVID-19 va

yndrome  ADRs  were  mostly  reported,  sometimes  associ-
ted  with  exacerbations  of  dyspnea  and  asthma.  These  ADRs
ostly  occurred  within  24  hours  after  the  first  injection.  12

ases  of  thrombosis  of  large  veins  atypical  by  their  local-
zation  (mainly  cerebral  veinous  sinus  thrombosis,  but  also
igestive—mesenteric  or  splanchnic  vein  thrombosis)  that
ay  be  associated  with  thrombocytopenia  or  Disseminated

ntravascular  coagulation  disorders  were  reported.  These
ases,  describing  a  new  symptomatology,  occurred  mostly
n  women  with  a  median  delay  of  9  days  after  vaccination  in
atients  (9  patients  under  55  years  of  age,  3  patients  over
5  years  of  age)  with  no  specific  history  identified  to  date,
part  from  oral  contraception  in  4  cases,  associated  with  a
/S  protein  deficiency  in  a  fifth  and  obesity  in  1  case.  During
he  pharmacovigilance  assessment  on  April  8,  9  new  cases
ere  analyzed,  concerning  people  with  a  different  profile

han  in  the  previous  periods.  They  are  4  women  and  5  men,
lder  (average  age  62  years)  who  presented  more  digestive
hrombosis.  Thromboembolic  events  are  being  reviewed  by
MA  to  better  understand  the  mechanism  of  action,  the  pos-
ible  underlying  risk  factors  and  any  other  data  needed  to
nderstand  the  phenomenon  and  guarantee  the  security  of
se.

onclusion
he  success  of  a  vaccination  campaign  depends  on  three
nseparable  aspects:  safety,  transparency  and  effectiveness.
he  multiple  approach  associated  with  a  close  collabo-
ation  of  all  entities  involved  and  the  optimization  of

30
es surveillance. PV: pharmacovigilance.

he  pre-existing  pharmacovigilance  organization  allows  this
omplete  analysis  to  the  French  and  the  authorities  in  real
ime.  This  also  highlights,  once  again,  that  the  French  phar-
acovigilance  system  can  adapt  to  identify  new  patient
rofiles  with  adverse  events  in  near  real  time,  but  also  adapt
o  complex  vaccine  strategies.  The  knowledge  provided  by
he  French  Pharmacovigilance  Network  thus  enables  the  vac-
ination  campaign  to  be  managed  efficiently  and  safely,  in
rder  to  maintain  or  restore  the  climate  of  confidence  that
s  essential  for  its  success.  Indeed,  such  efficiency  is  nec-
ssary  to  manage  a  careful  and  acute  surveillance  of  these
ew  COVID-19  vaccines  for  and  against  the  pandemic  at  the
ame  time.
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