
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



S

e
C

e
c

D
i
p
d
b
e
m
(
o
p
d
d
t
e

y
t
A
d
p
a
s
e
a
i

h
t
t
(
p
w
p
t
a
n
t

P
F
n

Medicina Intensiva 45 (2021) 122---126

http://www.medintensiva.org/en/

CIENTIFIC LETTERS

-Thrombosis in the COVID-19 era:
ollateral effects of confinement�
Figure  1  Computed  tomography  scan  of  a  patient.  Axial  view
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of  computers,  a  number  of  studies  have  explored  the  asso-
ciation  between  physical  immobility  at  home  or  at  work  and
-Thrombosis en época COVID-19. Efectos
olaterales del confinamiento

uring  the  months  of  March  and  June  2020,  many  Span-
sh  hospitals  became  monographic  centers  dedicated  to
atients  infected  with  the  SARS-CoV-2  coronavirus  that  pro-
uces  COVID-19  disease.  Any  patient  with  respiratory  failure
ecame  a  suspected  COVID-19  case,  particularly  in  the  pres-
nce  of  plasma  D-dimer  elevation.  However,  these  same
anifestations  can  be  seen  in  pulmonary  thromboembolism

PTE).1 The  fact  that  COVID-19  disease  is  associated  to  PTE
nly  adds  to  the  state  of  confusion.2 On  the  other  hand,
hysical  immobility  is  one  of  the  main  risk  factors  for  the
evelopment  of  PTE.  In  this  regard,  it  can  be  assumed  that
uring  lockdown  following  the  nationwide  alert  declared  by
he  Spanish  Government  on  14  March  2020,  citizens  in  gen-
ral  spent  more  time  at  rest  than  usual.

We  present  a  series  of  four  young  patients  (under  50
ears  of  age)  admitted  to  an  Intensive  Care  Unit  (ICU)  due
o  severe  PTE  (Fig.  1)  during  a  period  of  10  days  (22---30
pril)  after  one  month  of  lockdown  because  of  the  pan-
emic  (starting  on  15  March  and  extending  until  11  May).  The
atients  were  treated  with  low  molecular  weight  heparin,
nd  their  course  proved  favorable.  Seeing  so  many  cases  in
uch  a  short  period  of  time  quickly  drew  our  attention.  In
ffect,  over  the  last  three  years,  our  ICU  admitted  an  aver-
ge  of  7  cases  of  PTE  a  year,  with  no  particular  increase  in
ncidence  being  noted  during  the  months  of  April.

At  that  time,  vascular  involvement  in  COVID-19  patients
ad  already  been  postulated,3 and  we  initially  suspected
hat  the  mentioned  cases  of  PTE  could  be  secondary
o  COVID-19  disease.  However,  the  four  PCR  tests  made
Seegene®),  one  per  patient,  proved  negative.  We  then  sus-
ected  that  the  patients  might  have  passed  the  disease
ithout  symptoms,  but  that  the  vascular  involvement  had
rogressed  towards  PTE.  Nevertheless,  IgM  and  IgG  antibody
esting  (electrochemoluminescence  immunoassay,  Roche®)
lso  proved  negative.  Although  false-negative  results  can-
ot  be  ruled  out,  the  fact  is  that  both  PCR  and  serological
esting  were  negative  in  all  four  cases.

� Please cite this article as: Franch-Llasat D, Mayor-Vázquez E,

edregosa-Díaz J, Herrero-Redondo M, Ortin-Font X, Roche-Campo
. e-Thrombosis en época COVID-19. Efectos colaterales del confi-
amiento. Med Intensiva. 2021;45:122---124.
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t the  pulmonary  artery  bifurcation,  showing  a  thrombus  in  the
istal  portion  of  both  principal  pulmonary  arteries  and  in  the
obar artery  of  the  left  upper  lung  lobe.

Having  discarded  the  possibility  of  COVID-19,  the  fact
hat  we  were  seeing  severe  PTE  in  young  individuals  that
imply  had  to  spend  a considerable  amount  of  time  at  home
uring  lockdown,  continued  to  draw  our  attention.

We  know  that  no  causal  factor  is  identified  in  up  to  one-
alf  of  all  venous  thromboembolic  events  (comprising  deep
enous  thrombosis  and  pulmonary  embolism).  The  remaining
0%  of  the  cases  are  attributable  to  transient  or  persistent
linical  or  environmental  factors  that  cumulatively  induce
enous  stasis,  hypercoagulability  and  endothelial  damage.
he  main  risk  factors  include  surgery,  physical  immobility,
nd  cancer.  Other  associated  factors  are  obesity,  a  history  of
enous  thromboembolic  events,  inflammatory  diseases  and
enetic  factors.4

The  association  between  immobility  and  PTE  is  well
nown.  We  are  all  aware  of  the  risk  of  PTE  after  surgery,
hough  this  risk  has  been  reduced  thanks  to  the  use  of
reventive  anticoagulation  measures.  Only  one  of  our  four
atients  had  undergone  minor  surgery  two  months  ago.  How-
ver,  there  are  other  forms  of  immobility  that  we  tend  to  be
ess  aware  of.

A  study  published  in  the  early  21st  century  reported  an
ncreased  incidence  of  PTE  in  individuals  on  transcontinen-
al  flights.5 As  a  consequence  of  the  subject  of  long  air
ights  and  the  growing  recreational  and  occupational  use
he  risk  of  venous  thromboembolic  disease.  The  term  ‘‘e-
hrombosis’’  has  been  coined  to  describe  this  phenomenon.6
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Table  1  Principal  characteristics  of  the  patients.

Patient  1  Patient  2  Patient  3  Patient  4

Clinical  history
Reason  for  consultation  Dyspnea  Dyspnea  Edema  LE  Dyspnea
Age, years  16  36  44  49
Sex M  M  F  M
Hemodynamic  instability  Yes  Yes  No  Yes
SatO2, %  85  92  93  82
Respiratory  frequency,  rpm  22  32  22  30
BMI 21  28  36  32
Recent surgery No  No  No  Yes
History of  cancer No  No  No  No
History of  thrombosis No  No  No  Yes
Family history  No  No  No  No
Recent travel  No  No  No  No
Oral contraceptives  No  No  No  No

Complementary  tests
D-dimer  (<500  ng/mL)  2010  19340  19810  2730
Troponin I  (<50  ng/l)  550  1920  20  30
Lactate (<2  mmol/l)  1  6  1  2
Chest X-rays  (parenchymal

view)
No  No  No  ---

CAT Bilateral  massive  PTE  Bilateral  massive  PTE  Bilateral  massive  PTE  Bilateral  massive  PTE
INR (0.8---1.2  seconds)  1.4  1.1  0.9  1
aPTT (0.8---1.2  seconds)  2  0.9  0.8  0.9
Antithrombin  III  (80---120%)  107  85  ---  100
Factor VIII  (55---120%) 40  ---  ---  194
Protein C  (65---120%)  113  78  ---  150
Protein S  (60---110%) 96  86  ---  89
Lupus antibody  (<1.2)  3.3  Negative  Negative  Negative
Mutation 20210  (prothrombin

gene)
No  No  No  No

Factor V  (Leiden) No  No  No  No
Lockdown data

Occupation  Student  Unemployed  Housewife  Teacher
Time seated  daily,  hours  6  8  9  10
Time seated  without

standing  up,  hours
2  2  1.5  2
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Abbreviations: LE: Lower extremities, rpm: respirations per minut
axial tomography, PTE: Pulmonary thromboembolism, INR: Interna

mmobility  has  arbitrarily  been  defined  as  remaining  seated
t  least  8  hours  a  day  without  standing  up  from  the  chair
or  at  least  three  consecutive  hours  in  that  time,  during  the
ast  four  weeks.  Prolonged  immobility  favors  venous  stasis
f  the  lower  extremities  by  reducing  muscle  contraction-
nduced  compression  of  the  veins.  There  is  also  evidence
f  increased  coagulability  and  endothelial  dysfunction.7 The
esulting  thrombi  in  turn  may  displace  and  become  lodged
ithin  the  pulmonary  venous  system,  causing  PTE.  It  has
een  suggested  that  between  15---30%  of  all  cases  of  venous
hromboembolic  disease  may  be  due  to  recreational  or  occu-
ational  immobility.8---10

We  thus  considered  the  possibility  that  physical  immo-
ility  secondary  to  lockdown  during  the  COVID-19  pandemic
ould  explain  the  observed  PTE  peak  in  our  ICU.  In  surveys

ade  a  posteriori,  three  of  the  four  patients  admitted  hav-

ng  spent  an  average  of  over  8  hours  a  day  seated  over  the
ast  few  weeks  ---  though  none  had  remained  seated  for  more

w
t
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12
I: body mass index (overweight >27; obesity >30), CAT: Computed
l Normalized Ratio, aPTT: Activated partial thromboplastin time.

han  two  consecutive  hours  without  standing  up  (Table  1).
hese  three  patients  were  overweight,  and  one  had  a  history
f  deep  venous  thrombosis  and  recent  minor  surgery.  The
ourth  patient  claimed  to  have  spent  an  average  of  6  hours  a
ay  seated,  and  was  the  only  subject  in  the  series  present-
ng  coagulation  anomalies  with  lupus  antibody  positivity  as
he  cause  of  hypercoagulability.

Lastly,  genetic  factors  are  studied  despite  the  fact  that
heir  clinical  relevance  is  not  clear  and  that  less  than  15%
f  all  patients  with  venous  thromboembolic  disease  present
enetic  alterations.4 None  of  the  three  patients  in  which
enetic  testing  proved  possible  in  our  series  presented  any
f  the  most  frequent  alterations.

These  data  suggest  that  prolonged  immobility  at  home,
ogether  with  other  risk  factors  (in  our  case  patient  over-

eight,  a  history  of  venous  thromboembolic  disease  and

hrombophilia),  may  be  associated  to  an  increased  inci-
ence  of  PTE.  Although  our  study  is  based  on  simple  clinical
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bservation,  we  believe  the  association  (without  speaking
f  causality  as  such)  to  be  plausible.

In  conclusion,  in  young  individuals,  immobility  at  home
uring  lockdown  due  to  the  COVID-19  pandemic  could  have
een  associated  to  an  increased  risk  of  PTE.  In  the  event  of  a
ew  outbreak  of  the  pandemic,  we  must  bear  this  possibility
n  mind,  and  the  public  health  services  should  recommend
hysical  exercise  at  home.  In  future,  particularly  if  work-
ng  from  home  (telecommuting)  becomes  consolidated  as
n  occupational  option,  we  must  take  this  serious  disease
ondition  and  its  prevention  into  account.

inancial support

he  present  study  has  received  no  financial  support.

onflicts of interest

he  authors  declare  that  they  have  no  conflicts  of  interest.

eferences

1. Tapson VF. Acute pulmonary embolism. N Engl J Med.
2008;358:1037---52, http://dx.doi.org/10.1056/NEJMra072753.

2. Helms J, Tacquard C, Severac F, Leonard-Lorant I, Ohana M,
Delabranche X, et al. High risk of thrombosis in patients
with severe SARS-CoV-2 infection: a multicenter prospec-
tive cohort study. Intensive Care Med. 2020;46:1089---98,
http://dx.doi.org/10.1007/s00134-020-06062-x.

3. Ackermann M, Verleden SE, Kuehnel M, Haverich A, Welte T,
Laenger F, et al. Pulmonary vascular endothelialitis, thrombosis,
and angiogenesis in Covid-19. N Engl J Med. 2020;383:120---8,
http://dx.doi.org/10.1056/NEJMoa2015432.

4. Di Nisio M, van Es N, Büller HR. Deep vein thrombo-
sis and pulmonary embolism. Lancet. 2016;388:3060---73,
http://dx.doi.org/10.1016/S0140-6736(16)30514-1.

5. Lapostolle F, Surget V, Borron SW, Desmaizières M, Sor-
delet D, Lapandry C, et al. Severe pulmonary embolism
associated with air travel. N Engl J Med. 2001;345:779---83,
http://dx.doi.org/10.1056/NEJMoa010378.

6. Beasley R, Raymond N, Hill S, Nowitz M, Hughes R. eThrom-
bosis: the 21st century variant of venous thromboembolism
associated with immobility. Eur Respir J. 2003;21:374---6,
http://dx.doi.org/10.1183/09031936.03.00039403.

7. Lippi G, Mattiuzzi C, Favaloro EJ. e-thrombosis: epi-
demiology, physiopathology and rationale for preventing
computer-related thrombosis. Ann Transl Med. 2018;6:344,
http://dx.doi.org/10.21037/atm.2018.09.03.

8. Aldington S, Pritchard A, Perrin K, James K, Wijesinghe
M, Beasley R. Prolonged seated immobility at work is
a common risk factor for venous thromboembolism lead-
ing to hospital admission. Intern Med J. 2008;38:133---5,
http://dx.doi.org/10.1111/j.1445-5994.2007.01597.x.

9. Healy B, Levin E, Perrin K, Weatherall M, Beasley R. Pro-
longed work- and computer-related seated immobility and risk
of venous thromboembolism. J R Soc Med. 2010;103:447---54,
http://dx.doi.org/10.1258/jrsm.2010.100155.

10. Huo Yung Kai S, Ferrières J, Carles C, Turpin M, Lapébie FX,
Dutheil F, et al. Lower limb venous and arterial peripheral
diseases and work conditions: systematic review [published
online ahead of print, 2020 May 21]. Occup Environ Med. 2020,
http://dx.doi.org/10.1136/oemed-2019-106375, oemed-2019-
106375.

D.  Franch-Llasata,  E.  Mayor-Vázqueza, J.  Pedregosa-Díazb,
M.  Herrero-Redondoc, X.  Ortin-Fontd, F.  Roche-Campoa,∗

a Servicio  de  Medicina  Intensiva,  Hospital  Verge  de  la
Cinta,  Tortosa,  Tarragona,  Spain
b Servicio  de  Laboratorio  Clínico  ICS  Camp  de  Tarragona  i
Terres  de  l’Ebre,  Tarragona,  Spain
c Servicio  de  Radiodiagnóstico,  Unidad  IDI-Terres  de  l’Ebre,
Hospital  Verge  de  la  Cinta,  Tortosa,  Tarragona,  Spain
d Servicio  de  Hematologia,  Hospital  Verge  de  la  Cinta,
Tortosa,  Tarragona,  Spain

∗ Corresponding  author.
E-mail  address:  ferranroche@gmail.com  (F.  Roche-Campo).

2173-5727/ © 2020 The Author(s). Published by Elsevier España,
S.L.U. All rights reserved.

ARS-CoV-2 or Pneumocystis
irovecii?  A case report�

SARS-CoV-2 o Pneumocystis jirovecii? A
ropósito de un caso

ear  Editor:

he  most  common  site  of  infection  in  immunocompro-
ised  oncological  children  is  the  lungs.1 The  difficulties

expressions.2 Therefore,  some  of  these  patients,  like  our
case,  can  get  worse  while  they  are  recovering  from  neu-
tropenia.

The  radiological  presentation  of  pulmonary  infiltrates  can
help  achieve  the  differential  diagnosis.1---3 The  most  common
bacteria  include  Streptococcus  pneumoniae,  Staphylococ-
cus,  and  Haemophlilus  influenzae. However,  in  these
patients,  infections  due  to  opportunistic  bacteria  should  also
be  taken  into  consideration  like  Pseudomonas  spp.  and  viral
agents  being  the  most  common  of  all  respiratory  viruses1

and  in  the  case  of  permanent  neutropenias,  fungal  infec-

nvolved  in  achieving  an  early  diagnosis  are  associated  with
ts  atypical  presentation.  Neutropenia  reduces  the  inflam-
atory  processes  leading  to  lower  clinical  and  radiological

� Please cite this article as: González Moyano AB, Medina Ramos
, del Cañizo Moreira M, Merino de Lucas E, González Lorenzo M,
steban García-Fontecha M. ¿SARS-CoV-2 o Pneumocystis jirovecii?

 propósito de un caso. Med Intensiva. 2021;45:124---126.
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ions,  being  Candida  the  most  common  of  all2 including
spergillus.

This  is  the  case  of  a  4-year-old  kid  of  15  kg  of  weight  diag-
osed  back  on  January  29th,  2020  of  acute  lymphoblastic
eukemia  type  B  without  any  other  significant  past  medi-

2
al  history.  He  was  administered  prednisone  (60  mg/m /day)
ollowed  by  chemotherapy  (the  patient  received  his  last
ose  on  March  19).
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