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redictive biomarkers of mortality in of  mortality.  P  values  <.05  were  considered  statistically  sig-
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ritically ill patients with COVID-19�

iomarcadores predictivos de mortalidad en
acientes críticos con COVID-19

o  the  Editor:

he  appearance  of  COVID-19  in  Wuhan,  China,  in  2019,  and
he  severe  pulmonary  disease  it  causes  in  some  patients
ith  criteria  of  acute  respiratory  distress  syndrome  (ARDS)
dded  to  its  significant  mortality  rate  has  encouraged  the
roduction  of  several  studies  in  an  attempt  to  know  bet-
er  these  patients’  predictive  factors  of  mortality.1,2 The
uge  avalanche  of  critically  ill  patients  who  required  inten-
ive  care  in  a  short  period  of  time  was  one  of  the  greatest
hallenges  intensive  medicine  has  ever  had  to  face  in  its
ntire  history.3 Therefore,  we  studied  a  cohort  of  critically
ll  patients  with  COVID-19  and  moderate  and  severe  ARDS
ccording  to  the  international  standards.4 The  demographic
haracteristics,  risk  factors,  and  inflammatory  biomarkers
t  admission  were  studied  as  predictive  factors  of  mortality.

This  was  a  retrospective  study  that  included  clinical
nd  analytical  data  from  the  electronic  health  records  of
atients  with  SARS-CoV-2  infection  confirmed  by  CRP  test
dmitted  consecutively  to  the  different  ICU  areas  of  2 hos-
itals  of  the  same  sanitary  region,  and  then  classified  as
oderate  and  severe  ARDS.  Both  the  demographic  data,

he  inflammatory  biomarkers  collected  within  the  first  24  h,
he  hospital  stay  (days),  and  the  final  outcomes  at  the  ICU
etting  were  all  included  in  a  database.  Given  the  obser-
ational  and  retrospective  nature  of  the  study,  the  hospital
linical  research  ethics  committee  concluded  that  the  study
ould  be  conducted  without  the  patients  having  to  sign  any
nformed  consent  forms.

We  used  descriptive  statistics  and  comparative  analy-
es  between  living  and  dead  patients  using  the  chi-square
est,  the  Student  t-test  or  nonparametric  estimation
Mann-Whitney  U  test),  when  appropriate.  We  designed
aplan-Meier  survival  curves  for  the  significant  factors  to
ventually  build  a  multiple  logistic  regression  analysis  to
stimate  the  inflammatory  biomarkers  as  predictive  factors
� Please cite this article as: Sirvent JM, Baro A, Morales M, Sebas-
ian P, Saiz X. Biomarcadores predictivos de mortalidad en pacientes
ríticos con COVID-19. Med Intensiva. 2022;46:94---96.
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A  total  of  168  patients  were  included,  all  of  them  intu-

ated  and  on  invasive  mechanical  ventilation.  When  the
nalysis  was  performed  all  patients  had  been  released  from
he  different  ICUs.  We  found  that  the  patients  who  died  were
lder  compared  to  those  who  did  not  with  significant  differ-
nces,  but  not  associated  with  the  patients’  sex.  The  levels
f  C-reactive  protein  (CRP),  lactate  dehydrogenase  (LDH),
nd  high-sensitivity  cardiac  troponin  T  (hs-cTnT)  were  signi-
cantly  higher  in  the  patients  who  died  compared  to  those
ho  lived.  We  did  not  find  any  significant  differences  in  the

evels  of  procalcitonin  (PCT),  D-dimer  or  ferritin  between
he  patients  who  died  and  those  who  lived.

The  best  multiple  logistic  regression  analysis  that
ncluded  the  variables  of  the  bivariate  analysis  with  P  <  .02
onfirmed  that  age  and  LDH  were  predictive  factors  regard-
ess  of  mortality  in  the  cohort  of  critically  ill  patients  with
RDS  due  to  COVID-19  (Table  1).

The  analysis  of  the  survival  curves  for  different  risk
actors  clearly  showed  that  hs-cTnT  had  significantly  differ-
nt  curves.  Therefore,  hs-cTnT  levels  >12  ng/dL  at  the  ICU
dmission  were  associated  with  a  lower  survival  rate  with  P
alues  =  .006  (Fig.  1).

The  results  from  our  study  show  that  age  was  associated
ith  a higher  mortality  rate,  which  is  consistent  with  the
ndings  of  former  studies.1,2 The  same  thing  happened  with
he  elevated  hs-cTnT  levels  that  are  probably  associated
ith  the  myocardial  damage  caused  by  this  disease  that  may

ead  to  the  catastrophic  results  described  by  Ruan  et  al.  in
heir  study  on  predictive  factors  of  mortality  in  patients  with
OVID-19  and  ARDS.5 This  involvement  in  cardiac  lesion  has
een  very  well  reported  in  a  recent  review  on  the  role  that
he  heart  plays  in  SARS-CoV-2  infections;  this  article6 sug-
ests  that  SARS-CoV-2  has  a  direct  effect  on  the  myocardium
dded  to  the  hypoxemia  due  to  pulmonary  lesion,  and  sys-
emic  inflammation.  On  the  other  hand,  the  levels  of  LDH
t  admission  were  independently  associated  with  mortality,
nd  they  may  have  to  do  with  a  greater  or  lower  cellular
esion  in  the  lung  tissue  and  other  organs.  Same  as  we  did,
an  et  al.7 found  that  LDH  was  the  only  marker  that  signifi-
antly  predicted  ICU  admissions,  the  development  of  ARDS,
nd  mortality  probably  due  to  damage  to  the  cellular  cyto-
lasmatic  membrane.  All  the  biomarkers  considered  in  the
nalysis  play  a  more  or  less  significant  role  of  metabolic  and

mmunological  biomarkers  that  express  the  size  of  inflamma-
ion  and  cellular  lesion.8 Finally,  the  mortality  rate  of  our
ohort  including  all  patients  with  ARDS  and  on  mechanical
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Figure  1  Survival  curve  comparing  patients  with  hs-cTnT  levels  <12  with  respect  to  patients  with  hs-cTnT  levels  ≥  12  (P  =  .006).

Table  1  Bivariate  and  multivariate  analysis  of  critically  ill  patients  with  COVID-19.

Characteristic  All  (N  =  168)  Survivors  (N  =  121)  Dead  (N  =  47)  P  value

Age;  yearsa 59.7  (13.0)  55.8  (11.4)  67.0  (7.7)  .000
Sex, man;  n  (%)  123  (73)  89  (73)  34  (72)  .80
LDH; IU/La 402.4  (163.1)  382.7  (144.9)  549.4  (247.9)  .000
CRP; mg/dLa 19.3  (14.7)  17.2  (13.8)  23.0  (13.9)  .02
PCT; ng/mLb 0.29  (0.71)  0.20  (0.89)  0.51  (0.42)  .14
hs-cTnT; ng/dLb 12.3  (14.7)  8.45  (10.8)  20.1  (58.4)  .02
Ferritin; ng/mLa 1443.8  (1158.2)  1264.9  (871.4)  2069.0  (1991.2)  .32
D-dimer; ng/mLb 594  (1316)  564  (1289)  872  (3.980)  .20
ICU stay;  daysb 14  (20)  13  (16)  17  (27)  .06
Pronounced  dead  at  the  ICU;  N  (%)  47  (28)

Multiple  logistic  regression  analysis  predictive  of  mortality  at  the  ICU  setting

Predictive  factor  Odds  ratio  95%CI  P  value

Age;  years  1.134  1.059  1.213  .000
CRP at  admission;  mg/dL  1.037  0.999  1.076  .057

1.002  1.009  .002
hs-cTnT; ng/dL  1.008  0.997  1.020  .158
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Parametric continuous variables expressed as mean and standa
b Nonparametric continuous variables expressed as median and 

entilation  was  28%.  A  rate  very  similar  to  that  reported  by
amírez  et  al.9 in  their  study  that  included  similar  patients
nd  where  mortality  rate  was  as  high  as  26.5%  in  patients  on
echanical  ventilation.
These  findings  teach  us  an  immediate  clinical  applicabil-

ty,  that  age  and  LDH  can  anticipate  the  prognosis  of  this  type
f  patients.  Also,  that  elevated  hs-cTnT  levels  are  indicative
hat  the  cardiac  function  should  be  monitored  much  better

or  the  proper  administration  of  targeted  therapies.

This  study  has  limitations  like  the  fact  that  it  is  a  ret-
ospective  collection  of  data  from  only  2  centers  with  a
ohort  of  patients  who  just  flooded  the  ICUs  and  received
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95
viation (SD).
uartile range (IQR).

harmacological  therapy  and  ventilation,  not  always  homo-
eneously,  and  in  different  hospital  wards.  This  produced

 heterogeneous  cohort  of  patients  with  very  noticeable
onfounding  factors.  Another  significant  limitation  is  that
everity  scales  (APACHE  II)  or  markers  like  the  IL-6  could  not
e  collected  in  every  patient.  Despite  of  this,  we  believe
hat  the  statistical  method  used  gave  us  robust  and  conclu-
ive  results  for  a  specific  healthcare  area.
In  conclusion,  age,  CRP,  LDH,  and  hs-cTnT  were  signifi-
antly  higher  in  patients  who  eventually  died  compared  to
hose  who  lived  on.  However,  in  our  model  only  age  and  LDH
ehaved  as  predictive  factors  regardless  of  mortality  in  crit-
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cally  ill  patients  with  ARDS  due  to  COVID-19  admitted  to  the
CUs.
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utcomes of temporary pacing via
ransfemoral externalize active
xation leads�

esultados del uso de marcapasos transitorios
on electrodos de fijación activa implantados
or vía femoral

ir,

emporary  pacemakers  are  commonly  used  in  emergency
ituations  in  which  bradyarrhythmia  causes  clinical  and
emodynamic  instability.  The  electrocatheters  most  often
sed  in  temporary  pacing  are  passive  fixation  electrodes,
hich  pose  a  high  risk  of  dislocation.  Different  venous
ccesses  have  been  used  for  temporary  transvenous  pace-
aker  (TTP)  placement----each  with  its  own  complications.
ccess  via  the  subclavian  vein  and  the  internal  jugular  vein
re  the  most  frequently  used  options,  though  they  are  asso-

for  permanent  cardiac  pacing,  when  temporary  pacing  is
required,  all  of  our  medical  staff  use  an  externalized  active
fixation  electrocatheter  implanted  via  the  femoral  route.

To  assess  the  clinical  outcomes  of  this  temporary  elec-
trostimulation  modality,  we  conducted  a  retrospective
review  of  the  patients  admitted  to  our  Unit  and  requiring
TTP  placement  between  October  2018  and  January  2020.
Only  those  patients  receiving  a  temporary  pacemaker  with
active  fixation  electrodes  (TPAF)  via  the  femoral  route  were
included  in  the  analysis.  The  patient  demographic  data  were
recorded,  along  with  the  complications,  duration  of  tempo-
rary  pacing,  the  type  of  permanent  device  implanted,  stay
in  the  Unit,  hospital  stay  and  mortality----both  in  hospital  and
after  6  months  of  follow-up  in  the  pacing  clinic  dependent
upon  the  Unit.

In all  cases  we  used  an  85  cm  bipolar  electrocatheter
inserted  through  a  7F  peel-away  introducer  and  advanced
under  fluoroscopic  guidance  to  the  right  ventricle.  Pacing
thresholds  of  under  1V  were  considered  acceptable.  The
electrode  was  affixed  to  the  skin  with  non-reabsorbable
iated  to  complications  such  as  pneumothorax,  discomfort,
ain  and  dislocation  of  the  electrode.  Consequently,  in  our
nit,  and  in  order  to  preserve  an  adequate  venous  access

� Please cite this article as: Keituqwa Yáñez I, Navarro Martínez J,
arcía Valiente M, Rodríguez González FJ, Nicolás Franco S. Resul-
ados del uso de marcapasos transitorios con electrodos de fijación
ctiva implantados por vía femoral. Med Intensiva. 2022;46:96---98.
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utures  and  was  connected  to  a  VVI  pulse  generator  VVI
pool  of  sterilized  reusable  generators),  with  a  programmed
requency  of  60---70  bpm  until  placement  of  the  definitive
evice  (Fig.  1).  All  patients  remained  in  the  Unit  until  place-
ent  of  the  definitive  device,  with  allowing  of  the  sitting
osition.
A  total  of  35  patients  were  analyzed.  Their  clinical  char-
cteristics,  reason  for  implantation,  complications,  time  to
efinitive  placement,  stay  in  the  Unit  and  hospital  stay
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