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A  novel  coronavirus  emerges
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Un  nuevo  coronavirus  emerge

Coronaviruses  are  a  family  of  viruses  that  usually  cause
mild  upper  respiratory  tract  infections,  but  mutations  in
the  surface  proteins  of  the  virus  can  lead  to  severe  lower
respiratory  tract  infections  such  as  the  Middle  East  Respi-
ratory  Syndrome  (MERS-CoV)  and  Severe  Acute  Respiratory
Syndrome  (SARS-CoV).  Currently,  a  novel  version  of  a  coro-
navirus  is  causing  epidemics  of  serious  illness  and  death  in
humans.  As  it  has  been  proved  for  other  viral  epidemics,
this  one  is  another  zoonoses,  infections  transmitted  from
animals  to  people.

Coronaviruses  have  an  animal  reservoir,  usually  wild  ani-
mals,  and  can  be  transmitted  to  humans.1 Once  the  virus
infects  humans  it  can  evolve  into  strains  not  previously  iden-
tified.  Recently,  the  first  case  of  a  new  type  of  coronavirus,
causing  pneumonia,  was  found  in  December  2019  and  linked
to  the  largest  seafood  market  in  Wuhan  (China).  This  novel
coronavirus  has  been  designated  as  2019-nCoV  by  the  World
Health  Organization,  as  determined  by  sequencing  the  viral
RNA  genome.  Many  patients  were  exposed  to  the  seafood
market  to  several  potential  wildlife  animals  acting  as  reser-
voirs,  such  as  poultry,  snakes,  bats,  and  other  farm  animals.
The  sequence  analysis  and  the  relative  synonymous  codon
usage  (RSCU)  bias  among  different  known  coronaviruses  sug-
gest  that  2019-nCoV  is  a  recombinant  virus  between  a  bat
coronavirus  and  another  unknown  coronavirus.  The  recom-
bination  between  the  two  species  of  viruses  occurred  within
the  viral  spike  glycoprotein  which  recognizes  cell  surface
receptors.  Additionally,  the  findings  suggest  that  snake  is  the
most  probable  wildlife  reservoir  for  the  2019-nCoV  based  on
the  RSCU  bias  resembling  snake  compared  to  other  animals.2

It  should  be  noted  that  this  is  a  preliminary  result  and
other  phylogenetic  analyses  are  being  conducted.  Perido-
mestic  animals  may  serve  as  intermediate  hosts,  facilitating
the  recombination  of  the  virus,  and  serving  as  amplification
hosts.

Coronaviruses  are  enveloped  positive-strand  RNA  viruses

belonging  to  the  family  Coronaviridae  that  can  be  divided
into  4  genera:  alpha,  beta,  delta,  and  gamma.  Most  infec-
tions  caused  by  coronaviruses  in  humans  are  mild,  but  two
beta  coronaviruses,  SARS-CoV3 and  MERS-CoV4 led  to  more
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han  10,000  cases  in  the  past  two  decades,  with  a  mor-
ality  rate  of  10%  in  the  case  of  SARS-CoV  and  37%  in  the
ase  of  MERS-CoV.  In  the  case  of  2019-nCoV  the  number
f  laboratory-confirmed  cases  still  is  rising  with  a  reported
ortality  rate  of  around  3%,  and  the  number  of  transmis-

ions  between  1.5  and  3.5.  Cases  have  been  confirmed  in
ll  continents  except  Africa.5 The  ongoing  effort  to  con-
ain  the  outbreak  is  significant,  cities  have  been  effectively
ocked  down,  schools  have  been  closed,  and  trains  and  flights
ave  been  canceled.  Two  new  facilities,  to  accommodate
,000  beds,  and  1,500  beds  have  been  built  in  a  little  over

 week  in  Wuhan,  the  epicenter  of  the  outbreak.  However,
he  magnitude  and  the  trajectory  of  the  epidemic  is  difficult
o  predict  since  China  has  clamped  down  on  critics  of  their
urrent  efforts,  and  controlled  all  media,  including  social
edia.  This  has  caused  some  citizens  to  lose  credibility  in

heir  statements.6

A  preliminary  analysis  of  41  patients  with  laboratory-
onfirmed  2019-nCoV  showed  that  most  were  men,  less  than
alf  had  an  underlying  condition  with  a  median  age  of  49
ears.  Common  symptoms  at  the  onset  of  illness  were  fever,
ry  cough,  and  myalgia  or  fatigue.  However,  some  patients
an  be  asymptomatic  and/or  afebrile  and  can  still  spread  the
nfection.  This  was  the  same  seen  in  the  2009  H1N1  influenza
andemic  that  started  in  Mexico  and  the  United  States.  Dys-
nea  developed  in  half  of  the  patients  with  a  median  time
o  develop  of  8.0  days.  All  patients  had  abnormal  findings
n  chest  CT,  showing  bilateral  multiple  lobar,  and  subseg-
ental  areas  of  consolidation.  Complications  included  acute

espiratory  distress  syndrome  in  29%,  acute  cardiac  injury
12%),  and  secondary  infections  (12%).  One-third  of  patients
equired  ICU  admission  and  six  (15%)  died.7 Due  to  the  high
roduction  of  cytokines  induced  by  coronaviruses,  corticos-
eroids  have  been  used  to  reduce  inflammatory  lung  injury.
owever,  current  evidence  shows  that  patients  receiving
orticosteroids  did  not  have  benefit,  and  had  a  delayed
iral  clearance.  Since  2019-nCoV  is  an  emerging  virus,  it

s  not  known  whether  drugs  used  for  MERS-CoV8 such  as
eta-interferon,  lopinavir-ritonavir  or  remdesivir  (a  broad-
pectrum  antiviral  nucleotide  prodrug),  will  be  effective.
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Currently,  there  are  candidates  for  MERS-CoV  vaccine  and
here  is  an  initiation  of  3  programs  to  develop  vaccines
gainst  the  2019-nCoV.  There  are  novel  vaccine  technolo-
ies  that  accelerate  the  production  of  vaccine  products9

he  use  of p̈latform  technologÿ, a  system  that  uses  the
ame  basic  components  as  a  backbone,  can  be  adapted  for
se  against  different  pathogens  as  needed  by  inserting  new
enetic  or  protein  sequences.  Another  technology  used  for
accines  is  called m̈olecular  clamp.̈ Enveloped  viruses,  like
nfluenza,  have  antigenic  proteins  in  their  surface-  although
he  proteins  can  elicit  an  immunological  response,  they
re  unstable.  One  approach  to  vaccine  design  is  to  syn-
hesize  these  surface  proteins  while c̈lampingẗhem  into  a
table  shape,  making  it  easier  for  the  immune  system  to
nduce  a  response.  This  synthetic  antigen  can  be  purified
nd  rapidly  manufactured  into  a  vaccine,  within  16  weeks
rom  pathogen  identification.

Ultimately,  only  preventive  measures  will  lead  the  epi-
emic  to  an  end.  For  the  general  population,  anyone  visiting
nimal  markets  should  practice  general  hygiene  measures,
ncluding  regular  handwashing  after  touching  animals  or  ani-
al  products,  avoiding  touching  eyes,  nose  or  mouth  with

ands  and,  avoiding  contact  with  sick  animals.  Any  contact
ith  wild  animals  in  the  market  should  be  strictly  avoided.
he  consumption  of  raw  or  undercooked  products  should  be
voided.  Raw  meat,  milk  or  animal  organs  should  be  handled
ith  care  to  avoid  cross-contamination  with  undercooked

oods.10 For  clinicians,  a  detailed  travel  history  should  be
btained  for  patients  with  fever  and  respiratory  symptoms.11

or  patients  with  these  symptoms  who  were  in  Wuhan  on  or
fter  December  1st,  2019  and  had  onset  of  illness  within

 weeks  of  leaving,  consider  the  possibility  of  an  infection
aused  by  2019-nCoV.  Ask  patients  to  wear  a  surgical  mask
s  soon  as  they  are  identified.  Conduct  their  evaluation  in

 private  room  with  the  door  closed,  ideally  in  an  airborne
nfection  isolation  room,  if  available.  Personnel  entering  the
oom  should  use  standard  precautions,  contact  precautions,
nd  use  eye  protection  (goggles  or  face  shield).  Public  health
fforts  at  higher  levels  should  also  be  taken  such  as  the  clos-
ng  of  the  markets,  the  closing  of  transportation  and  the
irports  to  avoid  the  person-to-person  spread.  On  Saturday,
anuary  25th,  2020,  China  ordered  the  suspension  of  tours
broad.  President  Xi  Jinping  warned  of  an äcceleratingc̈risis.

The  course  of  this  progressive  outbreak  is  unknown,
ut  history  shows  that  it  is  necessary  to  be  prepared  for
pidemics  of  evolving  microorganisms  that  initially  were
onsidered  as  harmless.  These  are  uncertain  times,  and  pre-
ictions  about  the  arc  of  the  coronavirus  are  premature.  But
ow  we  respond  to  epidemics  defines  us  as  a  society.  Going
orward  we  need  science,  compassion,  agility,  and  truth.
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