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ETTER TO THE EDITOR

ill versus vaccine for COVID-19: Is
here a genuine dilemma?

eywords  COVID-19;  Oral  antivirals;  Pandemic;  Vaccines

ear  Editor

On  March  11  2020  the  World  Health  Organization  (WHO)
pgraded  officially  the  awareness  level  over  COVID-19  from  a
ublic  Health  Emergency  of  International  Concern  to  a pan-
emic.  A  coordinated  attempt  of  the  scientific  community
ccelerated  the  SARS-CoV-2  genome  and  structural  analy-
is,  shedding  light  into  the  virological  properties,  biology
f  the  disease  and  pathophysiology  of  infection,  and  set
he  grounds  for  the  vaccine  development  process.  Vaccines
re  an  efficient  approach  to  achieve  widespread  immunity,
educing  disease  morbidity  and  mortality  and  raising  the
elective  pressure  plateau,  limiting  the  formation  of  novel
iral  variants,  thus  constituting  the  cornerstone  of  disease-
reventive  strategies.

Currently,  the  viral-vector  and  the  nucleic-acid  vaccines
or  COVID-19  have  been  extensively  utilized  into  clinical
ractice  in  Western  populations,  with  a  high  effectiveness
n  preventing  severe  disease  and  death.  The  most  widely
sed  vectors  are  the  adenovirus  serotype  26  (Ad26.CoV2.
)  and  the  chimpanzee  adenovirus  (ChAdOX)  carrying  the
ncoding  gene  of  spike  protein,  which  is  effective  to  initi-
te  innate,  cellular  and  humoral  immune  responses  [1]. The
nly  approved  nucleic—acid  vaccines  for  COVID-19  at  the
oment  are  mRNA  vaccines,  which  employ  a  new  approach

o  transfer  the  S  protein-expressing  mRNA  into  lipid  nano-
articles  directly  to  the  cytoplasm  and  have  a  favorable
ide-effect  profile  [1].  Additionally,  alternative  vaccines  are
nder  investigation  in  preclinical  and  clinical  trials.

On  the  other  hand,  different  oral  antiviral  treatments
ecently  have  started  to  emerge  as  weapons  in  our  therapeu-
ic  artillery  against  COVID-19.  Presently,  there  are  no  FDA-
r  EMA-approved  oral  agents  for  outpatient  therapy,  while
nly  Molnupiravir  has  been  licensed  by  the  UK  medicines  reg-
lator  [2].  On  October  11,  2021,  Merck  in  cooperation  with
idgeback  Biotherapeutics  announced  that  Molnupiravir,  an
ral  nucleoside  analogue,  was  submitted  for  Emergency  Use
uthorization  (EUA)  to  the  U.S.  Food  and  Drug  Adminis-
ration  (FDA).  Their  application  is  based  on  encouraging
esults  from  a  phase  3  clinical  trial  of  non-hospitalized

dult  patients  with  mild-to-moderate  disease  at  increased
isk  for  severe  COVID-19,  which  demonstrated  that  a  5-
ay  course  of  Molnupiravir,  800  mg  twice  daily  within  5
ays  of  symptom  onset,  reduced  approximately  30%  the
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isk  of  hospitalization  or  death.  This  agent  is  also  being
valuated  for  post-exposure  prophylaxis  in  the  context  of
revention  of  COVID-19  spread  [3].  Molnupiravir  is  a  pro-
rug  that  can  be  metabolized  into  a  ribonucleoside  analog,
hose  active  ribonucleotide  form  can  be  incorporated  into
iral  RNA,  forcing  it  to  lethal  mutagenesis  during  replica-
ion  [4].  There  are  theoretical  concerns  about  its  potential
isk  for  genotoxicity,  as  its  deoxyribonucleotide  metabolite
s  mutagenic  to  host  cell  DNA  [5].  However,  available  data
ntil  now  indicate  that  the  drug  is  not  genotoxic  in  in  vivo
ammalian  systems.  PF-07321332  (Pfizer)  is  another  oral

ntiviral,  which  is  currently  evaluated  in  phase  3  clinical  tri-
ls.  It  is  a  3-chymotrypsin-like  protease  inhibitor  (3CLpro)
hat  interferes  with  the  formation  of  viable  viral  parti-
les  [6].  It  is  administered  in  combination  with  ritonavir
Paxlovid,  PF-07321332;  ritonavir)  within  5  days  of  symp-
om  onset  in  non-hospitalized  participants  with  symptomatic
OVID-19  at  increased  risk  of  progressing  to  severe  illness.
he  results  of  the  interim  analysis  of  the  Phase  2/3  EPIC-
R  study  showed  a  reduction  in  the  risk  of  hopitalization
r  death  by  89%  in  high-risk  outpatients  [7].  A  study  for
he  assessment  of  Paxlovid  as  post-exposure  prophylaxis  is
lso  ongoing.  Finally,  AT-527,  an  RNA  polymerase  inhibitor
y  Atea  Pharmaceuticals  in  collaboration  with  Roche,  is  also
ssessed  for  outpatient  treatment  in  a  phase  3  clinical  study.
ther  agents-candidates  as  oral  treatments  are  also  under

nvestigation  and  results  are  expected  in  the  near  future.
Nowadays,  vaccines  represent  the  base  of  the  pharma-

eutical  COVID-19  prevention  pyramid,  as  they  are  widely
ffective  in  decreasing  risk  for  severe  disease,  hospitaliza-
ion  and  transmission.  The  mRNA  vaccines  present  a  plethora
f  advantages,  such  as  high  stability,  ease  of  mass  produc-
ion  and  distribution,  and  a safe  profile  without  the  risk
f  genomic  alterations  [8].  It  is  also  of  determining  impor-
ance  that  they  can  be  easily  modified  in  order  to  target
utated  variants,  with  limited  financial  disbursement  in  a

elatively  short  time.  Finally,  further  analyses  have  demon-
trated  that  the  wide  use  of  vaccines  is  a  cost-effective
reventive  measure,  especially  when  compared  to  other
revention  strategies  [9]. One  of  the  highlighted  drawbacks
s  the  need  for  continuous  evaluation  of  their  effectiveness
nd  duration  of  protection  that  they  provide  [8].  It’s  worth
oting  that  serious  side  effects  have  been  reported  after
accination,  including  immune-mediated  thrombotic  throm-
ocytopenia  accompanying  viral-vector  vaccines  and  peri-
nd  myocarditis  after  mRNA  vaccination.  Both  conditions

re  rare  and  manageable,  if  detected  promptly,  therefore
heir  risk  can  be  outweighed  by  the  benefits  of  widespread
accination.

https://doi.org/10.1016/j.jemep.2021.100741
http://www.sciencedirect.com/science/journal/00000000
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jemep.2021.100741&domain=pdf
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Table  1  The  main  advantages  and  disadvantages  of  vaccines  and  oral  antivirals  for  COVID-19.

Advantages  Disadvantages

Vaccines  Efficacy  in  preventing  transmission,  hospitalizations
and  severe  complications  of  the  disease

Need  for  continuous  evaluation  of  their  efficacy
and  duration  of  immunity
Decreased  efficacy  against  specific  variants  of
SARS-COV-2  and  in  some  populations  of
immunocompromised  individuals

High  stability,  ease  of  mass  production  and
distribution
mRNA  vaccines:  modifiable  for  inclusion  of  mutated
variants
Favorable  benefit-risk  profile
Approved  for  administration  in  pregnant  women
Cost-effective  prevention  strategy
No  risk  of  genomic  alterations

Oral
Antivirals

Convenient  and  accessible  outpatient  treatment  Need  for  further  data  regarding  their  efficacy

Use  for  post-exposure  prophylaxis
Molnupiravir  and  Paxlovid:  reduction  in  the  risk  of
hospitalization  or  death

Theoretical  but  unproven  risk  for  genotoxicity
with  Molnupiravir

Tested  only  in  the  adult  population
No  data  on  pregnant  women

Safe  profile  regarding  short-term  adverse  effects
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The  newly  introduced  oral  antivirals  may  provide  a
onvenient  and  easily  accessible  treatment  option  for  out-
atients.  Their  utilization  has  been  proposed  as  treatment
n  the  pre-clinical  setting  and  as  post-exposure  prophylaxis.
olnupiravir  and  Paxlovid  have  demonstrated  a  significant

eduction  of  hospitalizations  and  morbidity  in  symptomatic
atients.  Clinical  trials  have  reported  a  safe  short-term
ide  effect  profile  but  more  data  needs  to  be  accumulated
n  order  to  assess  their  full  spectrum  of  adverse  events
nd  their  effect  on  disease  transmission  from  COVID-19
atients  to  uninfected  individuals.  Significant  limitations
f  the  clinical  trials  include  the  non-representative  sam-
le  size,  the  inclusion  of  adults  only  and  the  exclusion
f  pregnant  women,  where  vaccination  has  been  shown
o  be  safe.  Our  knowledge  is  still  insufficient  as  regards
heir  cost-effectiveness  and  drug  resistance  potential,  given
he  fact  that  a  multitude  of  mutated  variants  could
merge.

Summarizing  the  accumulating  data  about  COVID-19
reatment  and  prevention  options,  it  becomes  evident  that
oth  the  vaccines  and  oral  antiviral  medications  come  with
ignificant  benefits,  as  well  as  worth-mentioning  limitations.
heir  main  pros  and  cons  are  summed  up  in  Table  1. In
ddition,  it  should  be  accentuated  the  importance  of  the
on-pharmaceutical  interventions  (NPIs)  in  the  control  of
he  pandemic.  Social  distancing,  masks,  proper  indoor  ven-
ilation,  limitation  of  social  contact,  hand  hygiene,  surface
leaning,  contact  tracing  and  isolation,  and  quarantine  of
nfected  individuals  are  well-studied  examples  of  an  ever-
rowing  list  of  NPIs.  Accurately  balanced,  stratified  health

olicies  should  be  legislated  in  order  to  avoid  social  polar-
zation  [10].

In  conclusion,  in  our  perspective  the  ‘‘vaccine  vs  pill’’
ebate  turns  out  to  be  a  false  dilemma,  as  it  is  evident  that

2

Inadequate  data  on  viral  resistance  potential

oth  pharmaceutical  options,  vaccines  and  oral  antivirals,
ave  unique,  distinct  but  complementary  roles  in  the
anagement  of  the  COVID-19  pandemic.
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