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Abstract  Following  the emergence  of  SARS-CoV-2  in  the  world,  the  COVID-19  pandemic  broke

out, affecting  185  countries.  There  have been  numerous  scientific  publications  presenting  epi-

demiological,  clinical,  statistical,  and  microbiological  data.  The  high  mortality  has  implied  the

need for  increasingly  accurate  data  regarding  the  virus  and  its  behaviour  in  the environment

and, on the  other  hand,  faced  health  teams  with  a  serious  problem  in relation  to  the  safe  han-

dling of  corpses  and  the  risks  of  transmission  that  this  implies.  The  objective  of this  study  was

to detect  the  presence  of  SARS-CoV-2  RNA  in corpses  sent  to  the  National  Judicial  Morgue  that

were not  included  in the  definition  of  a  suspected  case  submitted  by  the  Argentine  Ministry  of

Health.  Nasopharyngeal  and  oropharyngeal  swabs  were  taken  from  101 cadavers  chosen  ran-

domly and  based  on inclusion  criteria  for  detection  of viral  RNA  using  the RT-PCR  technique.  Of

the cadavers  included  in the  study,  16.8%,  not  classified  as  suspected  cases  of COVID-19,  were

tested for  the  presence  of  viral  RNA  in the  samples  collected.
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Detección  de  ARN  del  SARS-CoV-2  por  PCR en  una  serie  de  cadáveres  remitidos  para

autopsia

Resumen  A  partir  de la  emergencia  del SARS-CoV-2  en  el  mundo  se  desató  la  pandemia  por

COVID-19 que  afectó  a  185  países;  aparecieron  numerosas  publicaciones  científicas  presen-

tando datos  epidemiológicos,  clínicos,  estadísticos  y  microbiológicos.  La  elevada  mortalidad  ha

implicado  la  necesidad  de  contar  con  datos  cada  vez más precisos  con  relación  al  virus  y  a  su

comportamiento  en  el  medio  y,  por  otro  lado,  enfrentó  a  los equipos  de salud  con  un  grave

problema con  relación  al  manejo  seguro  de  cadáveres  y  a  los  riesgos  de  transmisión  que  ello

implica.  El objetivo  del  presente  estudio  ha  sido  detectar  la  presencia  de ARN  del SARS-CoV-2

en cadáveres  remitidos  a  la  Morgue  Judicial  de la  Nación  que  no  estuvieran  comprendidos  en  la

definición  de  caso  sospechoso  propuesta  por  el  Ministerio  de Salud  de la  Nación  de la  República

Argentina. Se  realizaron  hisopados  nasofaríngeos  a  101 cadáveres  elegidos  aleatoriamente  y

basándose  en  criterios  de inclusión  para  la  detección  de ARN  viral  mediante  técnica  RT-PCR.  Se

detectó ARN  viral  en  el  16,8%  de los  cadáveres  incluidos  en  el estudio.

© 2021  Asociación  Nacional  de Médicos  Forenses.  Publicado  por  Elsevier  España,  S.L.U.  Todos

los derechos  reservados.

Introduction

In December  2019  an  outbreak  of  pneumonia  due  to  an
unknown  cause  was  reported  in  the  city  of  Wuhan,  the
provincial  capital  of Hubei,  in China.  On  7  January  2020  Chi-
nese  scientists  isolated  a  new  coronavirus,  coronavirus  2,
which  causes  severe  acute  respiratory  syndrome  or  SARS-
CoV-2  as the  cause  of the  disease  due  to  coronavirus
2019  (COVID-19)  as  the World  Health  Organisation  (WHO)
would  determine1.  Clinically  the disease  includes  asymp-
tomatic  cases,  mild  upper  airway  disease  and  pneumonia
with  respiratory  failure  that  may  be  life-threatening2.  By
25  December  79,489,000  cases  and  1,744,563  deaths  had
been recorded  worldwide3; after  3 March  2020  in Argentina
there  had  been  1,571,680  positive  cases and  42,3924 deaths,
with  a  lethality  rate  of  2.71%.  The  percentage  of  positiv-
ity  in  the  country  stands  at 41.72%.  The  median  age of
confirmed  cases  is  38  years,  with  a lethality  rate  which
increases  over  the age  of 60  years.  Its  distribution  accord-
ing  to  sex  is  similar,  at  49.7%  in women  and  49.9%  in men.
The  National  Health  Ministry  has  reported  that  4,597,960
diagnostic  tests  have  been  performed  since  the start  of
the  outbreak,  representing  101,328  samples  per  million
inhabitants5.  The  city  of  Buenos  Aires  reported  167,978  pos-
itive  cases  on  23/12/2020,  with  5,806  deaths  and a lethality
rate  of  3.46%.  On  11  September  2020  the  Ministry  of  Health
of  the  Republic  of  Argentina  set  a  new  definition  of  sus-
pected  cases  of  COVID-19  which  includes  everyone  with  two
or  more  symptoms:  fever  of  37.5 ◦C,  cough,  odynophagia,
respiratory  difficulty,  cephalea,  diarrhoea  and/or  vomit-
ing,  anosmia  or  dysgeusia,  without  any  other  disease  that
could  explain  the symptoms.  The  definition  also  covers  all
health  workers,  those  who  live  or  work  in  closed  institu-
tions  or  subject  to  prolonged  admission,  essential  workers
and  those  who  live  in  working  class  or  native  quarters,  who
have  been  in close  contact  with  a  confirmed  case  of COVID-
19,  and  who  have  one  or  more  of  the  symptoms  described
within  14  days  of  the  contact.  It  also  included  post-COVID-

19 multisystemic  inflammatory  syndrome  in paediatric
cases6.

It  is  hard  to  estimate  the prevalence  of  SARS-CoV-2  infec-
tion  within  this  context,  as  it is  only possible  to  count
individuals  who  were  infected  and subjected  to  a  test  due  to
their  symptoms  or  because  they  fulfilled  the above  criteria.
Specific  data  do  exist  on  the number  of  deaths  in  hospitals  or
medical  institutions.  This  situation  is worrying7, as  the  trans-
mission  of the  virus  in these  cases  determines  the  increase
in  new  cases.  It  is  vitally  important  to  make it possible  to
determine  the real prevalence  of  infection  by  SARS-CoV-2
more  exactly,  given  that  ‘‘the  fact that  asymptomatic  indi-
viduals  are  potential  sources  of  infection  by  2019-nCoV  may
justify  a re-assessment  of  the dynamic  of transmission  of the
current  outbreak’’8.

The  National  Judicial  Morgue,  which  is  controlled  by
the  National  Justice  Forensic  Medicine  Corps,  receives  the
bodies  of  individuals  who  have  died  within  the jurisdic-
tional  area  of  the  Autonomous  City  of  Buenos  Aires,  in cases
analysed  by  the federal  legal  authority  with  the  aim  of  estab-
lishing  the causes  and  mechanisms  of  death  by  the  necessary
means  of  examination.

In  the context  of the COVID-19  pandemic  measures  were
adopted  to  prevent  the propagation  of  the  disease  by bodies
received,  according  to  international  and  national  recom-
mendations  for  the safe handling  of  the same  and the
performance  of  autopsies9---11.

Basic  factors  should  therefore  not be omitted,  such  as
the  performance  of  medical-forensic  autopsies  and the data
on  mortality  due  to  COVID-19,  in connection  with  the min-
imisation  of  risks,  reducing  the  handling  of  cadavers  within
this  context  to  the  minimum12.  The  process  of  dispatching
cadavers,  admitting  and  storing them,  performing  autopsy,
taking  samples  and  then  returning  them  was  made  suit-
able.  Recommendations  were  established  for  the use  of
personal  protective  equipment  by  the personnel  involved
and  for  entry  into  the  establishment  by  those  individuals
who  needed  to  do so. In the case  of  cadavers  with  known
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infection  by  COVID-19  measures  were  adopted  to  minimise
the  risk  of  transmission,  establishing  a  protocol  for  action
within  the  framework  of  the  tasks  undertaken  by forensic
doctors.  A  complete  external  examination  is  performed  in
such  cases:  anthropometric,  thanatological  and  traumato-
logical.  Additionally,  photographs  are taken  of  the whole
body  and  a  radiography  of the thorax  is  taken.  In  cases  where
there  are  reasons  to  justify  such  actions,  minimum  incisions
are  made  to take  tissue  samples  and  obtain  blood  or  vitreous
humour  using  puncture  -aspiration13.

The  aim  of  this study  was  to  detect  the presence  of  SARS-
CoV-2  RNA  in cadavers  received  by the  National  Judicial
Morgue  which  were  excluded  from  the definition  of  suspi-
cious  cases  proposed  by  the National  Ministry  of  Health  of
the  Argentinian  Republic.

Materials  and  methods

Samples  were  taken  at  random  for  the detection  of  viral
SARS-CoV-2  RNA  by  PCR  in nasopharyngeal  swabs14.

Case  selection

Cadavers  were  selected  on  the basis  of  the following  inclu-
sion  criteria:

-  Older  than 20  years.  Given  the  higher  prevalence  of
COVID-19  disease  a  minimum  age of  20  years  old  was  set,
according  to  information  from  the National  Board  of  Epi-
demiology  and  Strategic  Information  from  the  national
health  authority  (the  National  Ministry  of  Health  of
Argentina).  Its  report  of 08/10/205 shows  a significant
increase  in  cases  in  the age group  corresponding  to  indi-
viduals  aged  from  20  to 29  years  old.

-  Deaths  with a NON-violent  cause.  The  cadavers  of  indi-
viduals  who  had  died  due  to  non-violent  causes  were
selected.  The  majority  of  these  had been  ‘‘found  lifeless’’
or  their  death  was  no  directly  linked  to any  known  cause,
to  prevent  altering  any  possible  tests  in subsequent  legal
proceedings.

-  Found  in the home.  Individuals  found  dead  in their  home
were  included,  when  their  deaths  could  not  be  explained
by  other  causes  that  could be  linked  to  cases  of  asymp-
tomatic  COVID-19,  or  which  either had  not  shown  any
symptoms  or  when  these  had  gone unnoticed.

-  A  time  lapse  since  death  of less  than 36  hrs.  This  crite-
rion  was  established  due  to  the lack  of sufficient  evidence
regarding  the permanence  of the  SARS-CoV-2  virus  or par-
ticles  of  its  RNA  in the body  after  death.

-  Without  the  suspicion  of  disease  caused  by  SARS-CoV-2  or
any  reported  comorbidities.  The  lack  of suspicion  of dis-
ease  caused  by  SARS-CoV-2  involved  ruling  out this  prior
to  the  autopsy  in  individuals  who  had  been suspected  of
COVID-19  before  their  death,  whether  this had  been  vali-
dated  or  not  by  the health  authority.

The exclusion  criteria  were:  hospitalised  individuals,
cadavers  found  in  public  spaces,  deaths  due  to  a violent
cause,  individuals  under  the age  of  20  years  or  putrefaction
in  a  chromatic-emphysema  stage.

The  information  used to  define  whether  a cadaver  was
included  or  excluded  was  based on  the data  supplied  by  the
body  which  sent  the cadaver,  usually  the  Buenos  Aires  City
police  force,  in the  form  of  the corresponding  investigation
report.

Sample  taking  and  analysis

Samples  were  taken  by  forensic  medical  technicians  when
a  cadaver  was  admitted  to  the  National  Judicial  Morgue,
following  international  and national  recommendations  for
sample  taking  in the context  of  the coronavirus  pandemic
in  terms  of  the  use  of personal  protective  equipment14,15.
These  consisted  of  wearing  a  surgical  jacket  and  trousers,
glasses  and  a N95/FFP3  face  mask  and high  rubber  boots,
together  with  disposable  equipment:  an  impermeable  sur-
gical  gown,  a surgical  cap  and gloves.  To  prevent  the
contamination  of  samples,  they  were  taken  from  cadavers
in  suspicious  cases in  an isolated  environment.

Nasopharyngeal  and  oropharyngeal  swabs  were  taken.
Both  swabs  (naso-  and  oropharyngeal)  were  taken  during
the  first  period  (from  16/04/2020  to  24/04/2020),  while  in
the  second  period  (from 01/07/2020  to  03/09/2020)  only  a
nasopharyngeal  swab was  taken  due  to  a  change  in health
authority  directives  for the diagnosis  of  COVID-19.  The  first
collection  period  was  initiated  30  days  after  the  start  of
the  preventive  obligatory  social  lockdown  (quarantine)  in
Buenos  Aires  and  at the  start  of  the increase  in cases due
to  community  transmission,  which  at the time  stood  at
16%,  with  122  deaths  and  2,669  positive  cases.  The  second
period  in which samples  were  taken  was  selected  due  to  the
increase  in cases  and  deaths,  which  at the  time  amounted
to  67,197  positive  cases  and  1,351 deaths.  46%  of  cases  were
caused  by  community  transmission  at  first,  and  at  the  end
of  the  sample  collection  period  there  were 451,198  posi-
tive  cases,  9,361  deaths  and  62.65%  of  cases  were  due  to
community  transmission.

Flexible  sterile  polyethylene  terephthalate  (Dacron)
swabs  with  a plastic  tubes  were  used.  They were  kept  in 2 ml
of  sterile  physiological  saline  solution  and  were  transported
to  the  reference  laboratory  in a  refrigerated  Sisteg® M613

secure  transport  system  for  diagnostic  samples  and  infec-
tious  substances.  The  reference  laboratory  which  processed
the  samples  was  the  Instituto  de Investigaciones  Biomédi-

cas  en  Retrovirus  y  Sida (INBRIS)  of  the  Medicine  Faculty  of
the  UBA-CONICET  of the Autonomous  City  of  Buenos  Aires.
Samples  were  processed  for  extraction  of  the viral RNA
using  RT-PCR  columns  (Qiagen,  ThermoFisher  brand  or  sim-
ilar  quality)  in real time  (GeneFinderTM kit, COVID-19  Plus
RealAmp  Kit).

Samples  were  sent  registered  with  a chain  of custody  and
by  registration  of  the case  in  the  National  Health  Vigilance
System  of  the  National  Ministry  of  Health  of  the  Republic
of  Argentina  for the purposes  of  epidemiological  monitor-
ing  and the  relevant  notification  of  the  health  authority.  In
all  cases  the  transport  and  delivery  of the bodies  was  under-
taken  according  to  the biosecurity  standards  which  minimise
viral  transmission,  as  there  was  no  evidence  in this respect
apart  from  the recommendation  not to  perform  autopsies  on
the  cadavers  of  individuals  who  had  died  due  to  COVID-1915,
given  the risks  of  aerosolization  implicit  in the  procedure16.
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Results

One  hundred  and  one  cadavers  were  studied,  51 males  and
50  females.  The  average  age  was  72.4  years  (with  a minimum
age  of  43  years  and  a  maximum  age of  102).  The  minimum
age  of  the  males  was  43  years  and  the  maximum  was  94
years,  while  for  the  females  the minimum  was  57  years  and
the  maximum  was  102  years.

SARS-CoV-2  RNA  was  detected  in the  samples  from  17
cadavers,  16.8%  of  the total.  7  of  the  cadavers  in  which  viral
RNA  was  detected  were  female  (41.2%)  and  10 were  male
(58.8%).  The  average  age  of  the  detected  cases  was  70.4
years  in  the males  and 84.2  years  in the females.

The average  time  from  death  until  sample  taking  in both
periods  was  20  hrs.  10  min.  In  the  first period  it amounted
to  an  average  of  14  hrs.  15  min.,  with  a  minimum  interval  of
9  hrs.  and  a  maximum  of  62  hrs.  45  min.,  obtaining  viral  RNA
in  the  sample.  In  the second  period  the average  time  was
25  hrs.  10  min.,  with  a minimum  interval  of  8 hrs.  40  min.
and  a  maximum  of  90  hrs.  30  min.

Discussion

Certain  correlations  may  be  established  with  international
and national  epidemiological  studies,  even  though  they  were
performed  in live  individuals.  Here it must  be  underlined
that although  international  recommendations  state  that
cadavers  are  a risk  for  viral  transmission,  this has not been
definitively  established.  It is  known  that the mechanism
of  human  to  human  transmission  is by  respiratory  droplets
larger  than 5 �,  hands  and  fomites  which  enter  into  contact
with  the  mucus  membranes  (oral,  nasal  or  ocular)  directly
or  by  the  hands17.  It  is necessary  to take  into  account  that
SARS-CoV-2  remains  with  a potential  risk  of  transmission,
i.e.,  in  a  viable state,  on  certain  surfaces. The  correspond-
ing  time  is  for  4  hrs.  on copper,  24  hrs.  on  cardboard,  48  hrs.
on  stainless  steel  and  72  hrs.  on plastic,  if the temperature
remains  at  an  average  of  22 ◦C and  a  humidity  of 40%  in
the  experimental  model.  In  the same  way  and  under  these
conditions  the  viability  of  the virus  in aerosols  has  been
established  to  stand  at 3  hrs.,  with  an average  lifespan  of
1.1  hrs18. We  therefore  estimate  that  during  a medical-legal
autopsy,  where  aerosols  are  produced  by  opening  cavities,
especially  the cranium,  viral  transmission  may  occur  from
cadavers  without  any  signs  of  putrefaction.  We  understand
that putrefaction  phenomena  would  deactivate  the virus  due
to  the  denaturalisation  of  organ  material.  As  putrefaction
commences  at  from  24  to  36  hours  in our  field,  this  coincides
with  the  average  time  the  possibility  of  viral  transmission
lasts  on  certain  surfaces.  If  we  consider  how  long  it  remains
viable  in  aerosols  (A/L  1.1  hrs.)  it  would  be  far  less.  It should
be  made  clear  that the  detection  of  viral RNA  in this  case
does  not  necessarily  imply  that  viable  virus  exists,  given  that
samples  were  taken  from  cadavers.  It has  also  been  estab-
lished  that  it is  effectively  deactivated  by  concentrations
of  bleach  of  1:49  and  1:99,  70%  ethanol,  povidone  iodine
at  7.5%,  chlorhexidine  at  0.05%  and  a  liquid  soap solution
concentration  of  1:4919.

This  is  why  one  of  the objectives  in discovering  the pos-
sibility  of  detecting  viral RNA  in cadavers  is  to  determine
the risk  of  transmission  to  which  the personnel  involved  in

forensic  transport  and autopsies  are exposed.  Particles  of
viral  RNA  have  been  found  up  to  90  hrs.  after  death  and at
an  average  of  approx.  25  hrs., although  this  does  not  neces-
sarily  imply  viral  activity,  so  that  study  by  culture  should  be
performed.

Based  on  the number  of cases  detected  in cadavers,
it  may  be  said  that  there  is  a  lack  of  medical  visits  due
to  suspicion  of  the disease,  or  that individuals  who  are
symptom-free  or  have  only mild  symptoms  go on  to  suf-
fer  aggravation  of their  symptoms  and/or  a  fatal  outcome
without  being  admitted  to  a medical  centre.

In  the  series  of cases  reported  by  the WHO  in China,
the  average  age  was  51  years,  with  the highest  incidence
(77.8%)  in  the group aged  from  30  to  69  years,  of whom
51%  were  men20.  This  study  therefore  showed  no signif-
icant  differences  in terms  of  the incidence  described  in
epidemiological  reports  and the situation  in the  Republic
of  Argentina.  The  sex ratios  of  the bodies in  which virus
was  detected  also  corresponds  to  national  and international
epidemiological  reports.  When  the series  of  cadavers  with-
out  suspicion  of  SARS-CoV-2  disease  is  analysed,  there  are
no  clear  indications  in the  previous  clinical  history  of  the
individuals  concerned.  They  were  simply  not included  as
being  suspected  of  having  COVID-19  according  to  the crite-
rion  of  the relevant  authority.  Nor  is  there  any  information
on  their  comorbidities,  personal  symptoms  or  their  immedi-
ate  environment.  It  has  to  be said  that  transmission  in China
was  chiefly  within  families  and  through  close  contact20. No
cases  connected  with  the individuals  who  had  died  were
reported21---23.

Conclusions

The  positivity  rate  in  the  detection  of  viral SARS-CoV-2  RNA
in the cadavers  of  individuals  with  no  suspicion  of  infec-
tion  by  COVID-19  sent  to  the Judicial  Morgue  of  the City
of  Buenos  Aires  amounted  to  16.8%.  These  findings  corre-
late  with  national  and international  epidemiological  data  in
terms  of  age,  with  a lower  rate  of  detection  in  female  cadav-
ers.  This  may  correspond  hypothetically  to  a reduced  rate  of
mortality  due  to  complications  or  comorbidities  in the lat-
ter  sex,  considering  that  the average  age of  this  group  was
higher  than  it was  in the group of  males24---28.

The  data  obtained  do not  make  it possible  to  make  any
recommendations  on  testing  all  of the  cadavers  which  are
admitted  to  the Judicial  Morgue,  to  detect  viral  RNA by
nasopharyngeal  swabbing  followed  by  a RT-PCR  test;  the
resulting  recommendation  is  therefore  to  use  personal  pro-
tective  equipment  in all cases,  as  if they had  proven  to  be
positive  for  viral  RNA.

Conflict of interests

The  authors  have no  conflict  of  interests  to  declare.

References

1. Phelan AL, Katz R, Gostin LO. The Novel Coron-

avirus Originating in Wuhan, China: Challenges for

Global Health Governance. JAMA. 2020;323:709---10,

http://dx.doi.org/10.1001/jama.2020.1097.

20

dx.doi.org/10.1001/jama.2020.1097


Revista  Española  de Medicina  Legal  48  (2022)  17---21

2. Zhou F, Yu T, Du R, Fan G, Liu Y, Liu Z, et  al. Clin-

ical course and risk factor for mortality of  adult in

patients with COVID-19 in Wuhan, China: A retrospective

cohort study. Lancet. 2020;395:1054---62, http://dx.doi.org/10.

1016/S0140-6736(20)30566-3.

3. Coronavirus resource center, Johns Hopkins University

& Medicine [Accessed 26 Abr 2020]. Available from:

https://coronavirus.jhu.edu/map.html.

4. Ministerio de Salud de la Nación Argentina, Situación de COVID-

19 en Argentina; 12/23/2020 [Accessed 26 Dic 2020]. Available

from: www.argentina.gob.ar.

5. Ministerio de Salud de la Nación Argentina, Sala de

Situación COVID-19 novedades al 22/12-18 h-SE 17 [Accessed

25 Dic 2020]. Available from: https://www.argentina.gob

.ar/coronavirus/informes-diarios/reportes/diciembre2020.

6. Ministerio de Salud de la  Nación Argentina [Accessed

25 Dic 2020]. Available from: https://www.argentina

.gob.ar/noticias/ministerio-de-salud-actualizo-la-definicion-de

-caso-sospechoso-de-covid-19.

7. Du Z, Xu X, Wu Y, Wang L, Cowling BJ, Ancel Meyers L.

Serial interval of COVID-19 among publicly reported con-

firmed cases. Emerg Infect Dis. 2020, http://dx.doi.org/

10.3201/eid2606.200357.

8. Rothe C, Schunk C, Sothmann P, Bretzel G, Froeschl G, Wallrauch

C, et al. Transmission of 2019-nCoV Infection from an Asymp-

tomatic Contact in Germany. N  Engl J  Med. 2020;382:970---1,

http://dx.doi.org/10.1056/NEJMc2001468.

9. Procedimiento para el manejo de cadáveres de casos de

COVID-19, Ministerio de Salud de la Nación Argentina.

IF-2020-17854933-APN-DNCSSYRS#MS [Accessed 25 Dic

2020]. Available from: https://www.argentina.gob

.ar/sites/default/files/manejo-cadaveres-covid-19.pdf.

10. Guía para equipos de salud, manejo seguro de cadáveres. Desas-

tres, cólera y otras infecciones. Ministerio de Salud de la Nación

Argentina; 2018.

11. Protocolo de manejo de casos sospechosos y confirmados

COVID-19, Gobierno de la Ciudad Autónoma de Buenos Aires,

Buenos Aires, República Argentina; 4/10/2020 [Accessed

26 Dic 2020]. Available from: https://www.buenosaires.gob

.ar/coronavirus/equipos-salud/protocolos-coronavirus-covid-19.

12.  Barbería E, Pujol-Robinar A, Arimany-Manso J.  Aspec-

tos médico-legales de la pandemia por COVID-19. Rev

Esp Med Legal. 2020;46:89---92, http://dx.doi.org/10

.1016/j.reml.2020.05.012.

13. Barton LM, Duval EJ, Stroberg E, Subha G, Sanjay M. COVID-19

Autopsies, Oklahoma, USA. Am J Clin Pathol. 2020;153:725---33.

14. Centers for Disease Control and Prevention Collection

and Submission of  Postmortem Specimens from Deceased

Persons with Known or Supected COVID-19, March 2020

[Accessed 23 Dic 2020]. Available from: https://www.cdc.gov/

coronavirus/2019-ncov/hcp/guidance-postmortem-specimens

.html.

15. Recomendaciones para el uso de EPP, Ministerio de Salud de

la  Nación Argentina. Available from: https://www.argentina.

gob.ar/coronavirus/equipos-salud/materiales/equipos.

16. OPS-OMS. Requerimientos para uso de equipos de protec-

ción personal (EPP) para el  nuevo coronavirus (2019-nCoV)

en establecimientos de salud. Versión 2/6/2020 [Accessed

23 Dic 2020]. Available from: https://www.paho.org/es/

documentos/requerimientos-para-uso-equipos-proteccion-per

sonal-epp-para-nuevo-coronavirus-2019-ncov.

17. Finegan O, Fonseca S,  Guyomarc’h P, Mendez Morcillo MD,

Gonzalez Rodríguez J, Tidball-Binz M, et al. International

Committee of  the  Red Cross (ICRC): General Guidance

for the Management of  the Dead Related to COVID-

19.  Forensic Sci Int. 2020;2:129---37, http://dx.doi.org/10.

1016/j.fsisyn.2020.03.007.

18. Fineschi V,  Aprile A, Aquila I,  Arcangeli M, Asmundo A, Bac-

ciet M, et al. Management of  the corpse with suspect, probable

or confirmed COVID-19 respiratory infection --- Italian interim

recommendations for personnel potentially exposed to mate-

rial from corpses, including body fluids, in morgue structures

and during autopsy practice. Pathologica. 2020;112:64---77,

http://dx.doi.org/10.32074/1591-951X-13-20.

19. To KKW, Tsang OTY, Yip CCY, Chan KH, Wu TC, Chan JMC, et al.

Consistent detection of 2019 novel coronavirus in saliva. Clin

Infect Dis. 2020;71:841---3.

20. Doremalen N; Bushmaker T; Morris DH; Holbrook MG, Gam-

ble A, Williamson BN, et  al. Aerosol and surface stability

of  HCoV-19 (SARS-CoV-2) compared to SARS-CoV-1. [Accessed

20  Nov 2020]. Available from: https://www.medrxiv.org/

content/10.1101/2020.03.09.20033217v1.full.pdf.

21. Chin A, Chu J,  Perera M,  Hui K,  Yen  HL, Chan MCW, et  al. Stability

of  SARS-CoV-2 in different environmental conditions. Lancet.

2020;1:E10, http://dx.doi.org/10.1101/2020.03.15.20036673.

22. World  health Organization. Report of  the WHO-China Joint Mis-

sion on Coronavirus Disease 2019 (COVID-19); 2020.

23. Virological assessmet of hospitalized patients with COVID-

2019, Nature [Accessed 20  Nov 2020]. Available from:

http://www.nature.com/articles/s41586-020-2196-x.

24. European Centre for Disease Prevention and Control.

Coronavirus disease 2019-(COVID-19) in the RU/EEA

and the UK --- eighth update. April, 2020 [Accessed 26

Dic 2020]. Available from: https://www.ecdc.europa.

eu/en/publications-data/rapid-risk-assessment-coronavirus-dis

ease-2019-covid-19-pandemic-eighth-update.

25. Field Briefing: Diamond Princes COVID-19 Cases, 20  Feb

[Accessed 20 Nov 2020]. Available from: http://www.niid.go

.jp/niid/en/2019-ncov-e/9417-covid-dp-fe-02.html.

26. Red  Nacional de Vigilancia Epidemiológica. Situación de COVID-

19  en España. Informe. 2020;22.

27. Hellewell J, Abbott S, Gimma A,  Bosse N,  Jarvis CI,  Rusell TW,

et al. Feasibility of controlling COVID-19 outbreaks by isolation

of cases and contacts. Lancet Glob Health. 2020;8:E488---96.

28. Dirección Nacional de Epidemiología e Información Estratég-

ica con datos extraídos del SNVS2.0, Ministerio de Salud de la

República Argentina, SE 18 del 27/04/2020.

21

dx.doi.org/10.1016/S0140-6736(20)30566-3
dx.doi.org/10.1016/S0140-6736(20)30566-3
https://coronavirus.jhu.edu/map.html
http://www.argentina.gob.ar
https://www.argentina.gob.ar/coronavirus/informes-diarios/reportes/diciembre2020
https://www.argentina.gob.ar/coronavirus/informes-diarios/reportes/diciembre2020
https://www.argentina.gob.ar/noticias/ministerio-de-salud-actualizo-la-definicion-de-caso-sospechoso-de-covid-19
https://www.argentina.gob.ar/noticias/ministerio-de-salud-actualizo-la-definicion-de-caso-sospechoso-de-covid-19
https://www.argentina.gob.ar/noticias/ministerio-de-salud-actualizo-la-definicion-de-caso-sospechoso-de-covid-19
dx.doi.org/10.3201/eid2606.200357
dx.doi.org/10.3201/eid2606.200357
dx.doi.org/10.1056/NEJMc2001468
https://www.argentina.gob.ar/sites/default/files/manejo-cadaveres-covid-19.pdf
https://www.argentina.gob.ar/sites/default/files/manejo-cadaveres-covid-19.pdf
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0025
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0025
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0025
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0025
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0025
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0025
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0025
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0025
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0025
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0025
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0025
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0025
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0025
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0025
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0025
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0025
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0025
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0025
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0025
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0025
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0025
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0025
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0025
https://www.buenosaires.gob.ar/coronavirus/equipos-salud/protocolos-coronavirus-covid-19
https://www.buenosaires.gob.ar/coronavirus/equipos-salud/protocolos-coronavirus-covid-19
dx.doi.org/10.1016/j.reml.2020.05.012
dx.doi.org/10.1016/j.reml.2020.05.012
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0035
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0035
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0035
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0035
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0035
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0035
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0035
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0035
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0035
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0035
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0035
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0035
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0035
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0035
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0035
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0035
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0035
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0035
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0035
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0035
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0035
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0035
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0035
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0035
https://www.cdc.gov/coronavirus/2019-ncov/hcp/guidance-postmortem-specimens.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/guidance-postmortem-specimens.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/guidance-postmortem-specimens.html
https://www.argentina.gob.ar/coronavirus/equipos-salud/materiales/equipos
https://www.argentina.gob.ar/coronavirus/equipos-salud/materiales/equipos
https://www.paho.org/es/documentos/requerimientos-para-uso-equipos-proteccion-personal-epp-para-nuevo-coronavirus-2019-ncov
https://www.paho.org/es/documentos/requerimientos-para-uso-equipos-proteccion-personal-epp-para-nuevo-coronavirus-2019-ncov
https://www.paho.org/es/documentos/requerimientos-para-uso-equipos-proteccion-personal-epp-para-nuevo-coronavirus-2019-ncov
dx.doi.org/10.1016/j.fsisyn.2020.03.007
dx.doi.org/10.1016/j.fsisyn.2020.03.007
dx.doi.org/10.32074/1591-951X-13-20
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0050
https://www.medrxiv.org/content/10.1101/2020.03.09.20033217v1.full.pdf
https://www.medrxiv.org/content/10.1101/2020.03.09.20033217v1.full.pdf
dx.doi.org/10.1101/2020.03.15.20036673
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0060
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0060
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0060
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0060
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0060
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0060
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0060
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0060
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0060
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0060
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0060
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0060
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0060
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0060
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0060
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0060
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0060
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0060
http://www.nature.com/articles/s41586-020-2196-x
https://www.ecdc.europa.eu/en/publications-data/rapid-risk-assessment-coronavirus-disease-2019-covid-19-pandemic-eighth-update
https://www.ecdc.europa.eu/en/publications-data/rapid-risk-assessment-coronavirus-disease-2019-covid-19-pandemic-eighth-update
https://www.ecdc.europa.eu/en/publications-data/rapid-risk-assessment-coronavirus-disease-2019-covid-19-pandemic-eighth-update
http://www.niid.go.jp/niid/en/2019-ncov-e/9417-covid-dp-fe-02.html
http://www.niid.go.jp/niid/en/2019-ncov-e/9417-covid-dp-fe-02.html
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0065
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0065
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0065
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0065
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0065
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0065
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0065
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0065
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0065
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0065
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0065
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0065
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0065
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0065
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0065
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0065
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0065
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070
http://refhub.elsevier.com/S2445-4249(21)00036-4/sbref0070

	Detection of SARS-CoV-2 RNA by PCR in a series of corpses sent for autopsy
	Introduction
	Materials and methods
	Case selection
	Sample taking and analysis

	Results
	Discussion
	Conclusions
	Conflict of interests
	References


