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Abstract
Introduction:  The  main  clinical  practice  guidelines  recommend  endoscopy  within  24  h  after
admission to  the  Emergency  Department  in  patients  with  non-variceal  upper  gastrointesti-
nal bleeding.  However,  it  is  a wide  time  frame  and  the  role  of urgent  endoscopy  (<6  h)  is
controversial.
Material and  methods:  Prospective  observational  study  carried  out  at  La  Paz  University  Hospi-
tal, where  all  patients  were  selected,  from  January  1, 2015  to  April  30,  2020,  who  attended  the
Emergency  Room  and underwent  endoscopy  for  suspected  upper  gastrointestinal  bleeding.  Two
groups of patients  were  established:  urgent  endoscopy  (<6 h)  and early  endoscopy  (6−24 h).
The primary  endpoint  of  the  study  was  30-day  mortality.
Results:  A  total  of  1096  were  included,  of  whom  682 underwent  urgent  endoscopy.  Mortality
at 30  days  was  6% (5%  vs.  7.7%,  p  = 0.064)  and rebleeding  was  9.6%.  There  were  no  statisti-
cally significant  differences  in  mortality,  rebleeding,  need  for  endoscopic  treatment,  surgery
and/or embolization,  but  there  were  differences  in  the  necesity  for  transfusion(57.5%  vs.
68.4%, p  <  0.001)  and  the  number  of  concentrates  of  transfused  red  blood  cells(2.85  ± 4.01
vs. 3.51  ±  4.09,  p  = 0.008).
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Conclusion:  Urgent  endoscopy,  in patients  with  acute  upper  gastrointestinal  bleeding,  as well
as the  high-risk  subgroup  (GBS  ≥  12),  was  not  associated  with  lower  30-day  mortality  than  early
endoscopy.  However,  urgent  endoscopy  in patients  with  high-risk  endoscopic  lesions  (Forrest  I-
IIB), was  a  significant  predictor  of  lower  mortality.  Therefore,  more  studies  are  required  for  the
correct identification  of  patients  who  benefit  from  this medical  approach  (urgent  endoscopy).
© 2023  Elsevier  España,  S.L.U.  All  rights  reserved.
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Endoscopia  urgente  frente  a endoscopia  precoz:  ¿tiene  algún  papel  la  endoscopia
urgente  en  la hemorragia  digestiva  alta  aguda  no  varicosa?

Resumen
Introducción:  Las  principales  guías  de práctica  clínica  recomiendan  la  realización  de endoscopia
dentro de  las  24  horas  posteriores  a la  admisión  en  Urgencias  en  pacientes  con  hemorragia
digestiva alta  no  variceal.  Sin  embargo,  es  un  margen  de  tiempo  muy  amplio  y  el  papel  de  la
endoscopia  urgente  (<6  horas)  es  controvertido.
Material  y  métodos:  Estudio  prospectivo  observacional  realizado  en  Hospital  Universitario  La
Paz, donde  son  seleccionados  todos  los  pacientes,  desde  el  1  de enero  de 2015  hasta  el  30
de abril  de  2020,  que  acudieron  a  Urgencias  y  fueron  sometidos  a endoscopia  por  sospecha
de hemorragia  digestiva  alta.  Se  establecieron  dos  grupos  de  pacientes:  endoscopia  urgente
(<6 horas)  y  precoz(6−24  horas).  El objetivo  primario  del  estudio  fue la  mortalidad  a  los 30
días.
Resultados: Un total  de  1096  fueron  incluidos,  de los  cuales  682  fueron  sometidos  a  endoscopia
urgente.  La  mortalidad  a  los  30  días  fue  del  6%  (5%  vs.  7,7%,  p =  0,064)  y  del  resangrado  del  9,6%.
No hubo  diferencias  estadísticamente  significativas  en  la  mortalidad,  resangrado,  necesidad
de tratamiento  endoscópico,  cirugía  y/o  embolización,  pero  sí en  la  necesidad  de transfusión
(57,5% vs.  68,4%,  p  < 0,001)  y  el  número  de  concentrados  de  hematíes  transfundidos  (2,85+/-4,01
vs. 3,51+/-4,09,  p  =  0,008).
Conclusión:  La  endoscopia  urgente,  en  pacientes  con  hemorragia  digestiva  alta  aguda,  también
el subgrupo  de  alto  riesgo  (GBS  ≥  12),  no se  asoció  con  una  mortalidad  menor  a los  30  días  que
la endoscopia  precoz.  Sin  embargo,  en  los pacientes  con  lesiones  endoscópicas  de alto  riesgo
(Forrest I-IIB),  fue  un predictor  significativo  de menor  mortalidad.  Por  lo  tanto,  se  requieren
más estudios  para  la  identificación  correcta  de  pacientes,  que  se  beneficien  de esta  actitud
médica  (endoscopia  urgente).
© 2023  Elsevier  España, S.L.U.  Todos  los  derechos  reservados.

Introduction

Acute  non-variceal  upper  gastrointestinal  bleeding  (UGIB)  is
a  common  cause  of emergency  care  and  hospital  admission.
It  has  an  estimated  annual  incidence  of 40---150/100,000
inhabitants  with  significant  morbidity,  socioeconomic  costs
and  associated  mortality.1 Despite  significant  progress  in
recent  years,  both  from  the point of  view  of  medical  and
endoscopic  treatment,  mortality  remains  high,  with  results
ranging  from  2%  to  14%,2---4 partly  attributed  to  the ageing  of
the  population  and  the  associated  comorbidity.

Initial  treatment  of  these  patients  includes  haemody-
namic  support,  treatment  with  proton  pump  inhibitors,  and
antithrombotic/anticoagulant  drug  management.5 The  next
step  is to  perform  a  gastrointestinal  endoscopy,  the  gold
standard  procedure  which is essential  for  diagnosis  and
treatment.

The  main  clinical  practice  guidelines6---9 recommend  that
patients  with  suspected  UGIB  undergo  endoscopy  within

24 h  of  admission  to  the emergency  department,  as  this  is
associated  with  a shorter  average  length  of  stay,  lower  hos-
pital  costs  and  lower  mortality.10---12 However,  it  is  a very
long  time  frame,  and the ideal  time  to  perform  endoscopy
in  upper  gastrointestinal  bleeding  remains  controversial,  it
being  essential  to provide  timely,  appropriate  treatment.

Different  risk  stratification  scales have  been  developed  to
predict  outcomes  in  patients  with  UGIB  and identify  those
at  high  risk.  The  Glasgow-Blatchford  Bleeding  Score  (GBS)
stands  out,13 showing  greater  predictive  ability14 than  the
Rockall  score  (RS)15 or  the AIMS65.  The  cut-off  value  of
GBS  for  high-risk  patients  remains  ambiguous,  and  differ-
ent  studies16,17 agree  that  a GBS result  ≥12  is  indicated  to
identify  those  patients  who  are  at  higher  risk  of requir-
ing  endoscopic  treatment  or  blood  product  transfusion,
re-bleeding,  and  death.

The  role  of  urgent  endoscopy  (UE)  (≤6  h) in patients
with  UGIB,  particularly  in the subgroup  of high-risk  patients,
remains  controversial  and  the  subject  of  intense  debate.

613



J.  Lucas  Ramos,  J.  Yebra  Carmona,  I.  Andaluz  García  et  al.

Figure  1 Flowchart  of  the  study.

In recent  years  various  studies  have  been  published  that
offer  contradictory  results.  In  the  retrospective  cohort  in the
study  by  Cho  et al.,18 with  a total  recruitment  of  961  high-
risk  patients,  defined  by  a  GBS  >  7, UE was  associated  with
lower  mortality  (1.6%  vs.  3.8%,  p = 0.034).  However,  in the
randomised  clinical  trial  conducted  by  Lau et  al.16 (n = 516)
the  researchers  report  that  UE (<6  h  from  gastroenterolo-
gist  consultation)  was  not associated  with  lower  mortality
(8.9%  vs.  6.6%,  p = 0.34) at 30 days  than  early  endoscopy
(EE),  but,  as  a  major  limitation,  it excludes  patients  who
remain  haemodynamically  unstable.

The  aim  of  our study  is to  evaluate  the role  and  clin-
ical outcomes  of  UE (less  than  6  h  after admission  to  the
emergency  department)  in UGIB,  as  well  as  to  identify  the
subgroup  of high-risk  patients  who  might  benefit  from  this
medical  approach.

Material and  methods

Study  design  and  objectives

This  was  a prospective,  observational  cohort  study,  which
included  consecutively,  from  January  2015  to  May  2020, all
patients  over  18  years  of  age  who  were seen  at the emer-
gency  department  of the University  Hospital  La  Paz  (HULP)
[La  Paz  University  Hospital]  with  suspected  UGIB,  and who
underwent  an  endoscopy  in  the first 24  h  after  their  admis-
sion.  Excluded  from  the study  were  those  patients  in  whom
there  was  no evidence  of  UGIB  in endoscopy,  those  patients
with  upper  gastrointestinal  bleeding  of  variceal  origin,  as
well  as those  patients  with  endoscopy  performed  after  24  h
(Fig.  1).

The endoscopy  time  was  classified  according  to  the time
interval  between  admission  to the  emergency  department

and  the procedure,  as  follows:  UE,  less  than  six  hours;  EE,
6−24  h. At  our  hospital,  endoscopy  is  available  24  h  a day,
seven  days  a  week, and  is subject  to the decision  of the
gastroenterologist  on  duty.

The main  variable  of  the study  was  mortality  at 30  days
of  hospital  admission,  both  in the total  number  of  patients
and  in the subgroups  of  high-risk  patients.  The  secondary
variables  studied  were  re-bleeding  at  30  days,  endoscopic
treatment,  blood  product  transfusion  and  the number  of
transfused  units,  mean  hospital  stay,  adequate  endoscopic
visualisation,  and  the need  for  surgery  and/or  embolisation.

Data collection  and definitions

The  following  data  were  extracted  from  hospital  medical
records:  age,  sex,  time  of  admission  to  the  emer-
gency  department  and  time  of  endoscopy,  heart  rate
(HR),  blood  pressure  (BP),  haemodynamic  instability
(defined  by  HR  > 100 and  SBP  <  100),  comorbidities,  cirrhosis
and/or  malignancy  (active  oncological  history),  anticoag-
ulant/antiplatelet  drugs,  and laboratory  findings  such as
haemoglobin  (Hb),  INR,  platelet  count.  In addition,  the pre-
endoscopic  GBS  and  RS score  was  calculated.

Endoscopic  data  were also  included,  establishing  the
cause  of  bleeding  and the  type of  treatment  applied,  with
treatment  failure  defined  as  the  persistence  of  bleeding
despite  having  applied  a  treatment  for  haemostatic  purpose.

High-risk  patients  are those  with  GBS ≥  12  at presenta-
tion  in the emergency  department  or  those  with  high-risk
stigmata  in endoscopy,  defined  by the presence  of Forrest  I-
IIB,19 lesions,  who  benefit  from  the application  of  endoscopic
haemostatic  treatment.

In  our  study, Forrest  classification  was  applied  in patients
with  ulcerative  pathology  (gastric  or  duodenal),  of  either
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Table  1  Baseline  characteristics  of the patients.

Total  Under  6 h  6−24  h  p

Time  to  endoscopy 1,096  682  414
Age 67.04  ± 19.88  65.76  ±  19.30  69.14  ±  20.65  0.006
Sex (m)  739  (67.4%)  468  (68.6%)  271  (65.5%)  0.279
GBS 9.13  ±  4.76  8.92  ±  4.75  9.46  ± 4.75  0.76
GBS >  12  403  (36.8%)  239  (35%)  164  (39.6%)  0.128
Rockall score  2.71  ±  1.96  2.63  ±  1.97  2.83  ± 1.94  0.102
Malignancy 134  (12.5%)  82  (12.0%)  55  (1.3%)  0.540
Cirrhosis 112  (10.2%)  70  (10.3%)  42  (10.1%)  0.950
Comorbidities  453  (41.3%) 268  (39.7%) 185  (44.7%)  0.079
Blood pressure 118  ±  23.07 118  ± 23 120  ±  23 0.095
Heart rate 88  ± 19 90  ±  20 84  ±  19 <0.001
Anticoagulation  260  (23.7%)  121  (17.7%)  139  (33.6%)  <0.001
Haemoglobin  10.33  ± 3.35  10.63  ±  3.35  9.84  ± 3.29  <0.001
INR 1.44  ±  1.17  1.38  ±  0.99  1.57  ± 1.39  0.011
Antiplatelet  therapy  217  (19.8%)  126  (18.5%)  91  (22%)  0.158
Platelets 109/l  251  ±  181  255  ± 209  246  ±  123 0.416

peptic  or  malignant  aetiology,  Cameron  ulcers,  surgical
anastomotic  ulcers,  severe  oesophagitis  (grade  III-IV),  and
Mallory-Weiss  syndrome.

Re-bleeding  was  defined  as a  decrease  in haemoglobin
≥2 g/dl;  new  onset  of  haematemesis  or  haematochezia;  or
active  bleeding  seen  on  a new  endoscopy.  For  patients  with
a  first  episode  of  re-bleeding,  endoscopic  intervention  was
the  first  treatment  option,  with  embolisation  or  surgery  as
the  second  choice.

Statistical  analysis  and  ethical  considerations

Quantitative  variables  are  represented  as  mean  ±  standard
deviation,  and  qualitative  data  are represented  as  absolute
numbers  and  percentages.  In  the case  of  continuous  varia-
bles,  comparisons  are made  using  Student’s  t  and  qualitative
data  are  compared  using  the chi-square  test  (�2).  Statistical
significance  was  set  at p <  0.05.

The  results  of  univariate  and  multivariate  logistic  regres-
sion  were  summarised  by  estimating  the  odds  ratio (OR)
and  its respective  95%  confidence  interval  (CI).  Of  the  base-
line  clinical  characteristics,  only those  with  a  p < 0.10  value,
according  to the  univariate  analysis,  are considered  for  the
multivariate  model.

For survival  calculations  and  a  graphical  representation,
Kaplan-Meier  statistical  analysis  is  used.  Calculations  were
performed  using the  SPSS  Statistics  24  (IBM) program.  The
study  was  approved  by  the HULP  Research  Ethics  Committee
(Madrid,  Spain).

Results

Baseline  characteristics  and endoscopic  data

A  total  of  1,096  patients  were  included,  of  whom  682  (62.2%)
underwent  UE.  The  mean  age  was  67  ±  19.8  years,  with  the
UE group  having  a  lower  mean  age (p  =  0.006).  Melaena  was
the  most  common  form  of  presentation  (n = 561,  51.2%).

The  presence  of  comorbidities,  malignancy  and  cirrho-
sis  were  observed  in  41.3%,  12.5%  and  10.2%  of  patients,
respectively,  with  no differences  between  the  two  groups.  A
total  of  260  patients  were on  anticoagulant  therapy (23.7%),
with  a higher  percentage  in the EE group  (p = 0,001),  the
most  commonly  used anticoagulant  being vitamin  K  antago-
nists(15.8%),  with  no  differences  in  the  use  of antiplatelet
drugs  (n  =  217,  19.8%).

There  were  no  significant  differences  in GBS or  RS,
BP  or  percentage  of  high-risk  patients  (35%  vs.  39.6%,
p  =  0.102)  between  groups.  However,  HR  tended  to  be  higher
in  patients  in the  UE group  (90  ±  20  vs.  84  ±  19; p = 0.001)
(Table  1).

Endoscopic  data  are shown  in Table 2.  Among the most
frequent  causes  of  bleeding  were  gastric  ulcers  in 161
(14.7%)  and  duodenal  ulcers  in  324 (29.4%),  followed  by
angiodysplasia/vascular  ectasia  in 130  (11.9%).  The  most
commonly  used endoscopic  treatment  was  the use  of  scle-
rosing  agents  (24%),  followed  by  the combination  of  two
haemostatic  methods  (8.7%).  In  the UE group,  endoscopic
high-risk  stigmata  (Forrest  I-IIB)  were  more  often  observed
(50.1%  vs.  39.5%;  p =  0.006).  Despite  this,  there  were  no
differences  regarding  the requirement  for endoscopic  treat-
ment  between  the two  groups,  which  is  largely  due  to  the
higher  prevalence  of gastrointestinal  bleeding  secondary
to  vascular  pathology  (angiodysplasias,  gastropathy,  portal
hypertension)  in the  EE group (8.1  vs.  18.1%).

Clinical  results

Total  mortality  at 30  days  was  6%  (n  =  66),  being  lower  in
the  UE  group  (5%  vs.  7.7%),  although  there  were  no  sta-
tistically  significant  differences  between  the  two  groups
(p  =  0.064).  The  re-bleeding  rate  was  9.5% (n  =  105),  with  no
differences  between  the UE and EE groups  (9.7%  vs.  9.4%;
p  =  0.888).  The  most  common  cause  of re-bleeding  was  duo-
denal  ulcer  (45.7%).  Surgery  was  performed  in  27  patients
(2.4%),  with  no differences  between  the two  groups  (2.5%  vs.
2.4%;  p = 0.936)  or  in the  need  for  endoscopic  treatment  (43%
vs.  43.5%;  p =  0.867)  or  embolisation  (1.5% vs.  1%;  p  =  0.445).

615



J.  Lucas  Ramos,  J.  Yebra  Carmona,  I.  Andaluz  García  et  al.

Table  2  Causes  and  treatment  of  upper  gastrointestinal  bleeding.

Total  Urgent  endoscopy  Early  endoscopy

Aetiology  of  upper  gastrointestinal  bleeding

Mallory---Weiss  syndrome  98  (8.9%)  72  (10.6%)  26  (6.3%)
Malignancy 56  (5.2%)  38  (5.6%)  18  (4.1%)
Gastric ulcer  161  (14.7%)  108  (15.8%)  53  (12.8%)
Angiodysplasia 130  (11.9%)  55  (8.1%)  75  (18.1%)
Duodenal ulcer  324  (29.6%)  202  (29.6%)  122  (29.5%)
Anastomotic  ulcer  53  (4.8%)  36  (5.3%)  17  (4.1%)
Oesophagitis III---IV  69  (6.3%)  40  (5.9%)  29  (7%)
Dieulafoy’s lesion 21  (1.9%) 10  (1.5%) 11  (2.7%)
Duodenitis/gastritis  59  (5.4%) 35  (5.8%) 24  (5.1%)
Cameron ulcers 38  (3.4%) 24  (3.5%) 14  (3.4%)
Miscellaneous 87  (7.9%)  62  (9.1%)  25  (6.0%)

Endoscopic treatment

No  treatment  623  (56.8%)  389  (57.1%)  234  (56.5%)
Sclerosis 263  (24%)  182  (26.5%)  81  (19.6%)
Thermal 92  (8.4%)  35  (5.1%)  57  (13.8%)
Mechanical (clips)  6  (0.5%)  6  (0.9%)  0  (0.0%)
Combined endoscopic  Tx  92  (8.4%)  57  (8.4%)  35  (8.5%)
Endoscopic Tx  failure  19  (1.73%)  13  (1.9%)  6  (1.4%)

Table  3  Total  clinical  results  and  patients  with  GBS  ≥  12.

TOTAL  (n  =  1096)  GBS  ≥ 12  (n  = 403)

Variables  Total  Less  than
6 h
(n = 682)

6−24  h
(n  =  414)

p  Total  Less  than
6  h
(n  =  239)

6−24 h
(n =  164)

p

30-day
mortality

66  (6.0%)  34  (5.0%)  32  (7.7%)  0.064  51
(12.7%)

24 (10%)  27
(16.5%)

0.057

Re-bleeding 105
(9.5%)

66  (9.7%)  39  (9.4%)  0.888  63
(15.6%)

39
(16.3%)

24
(14.6%)

0.647

Intervention
required

473
(43.2%)

293 (43%) 180
(43.5%)

0.867  245
(60.8%)

146
(61.1%)

93
(60.4%)

0.884

High risk
stigmataa

347
(46.6%)

249
(50.1%)

98
(39.5%)

0.006  152
(60.1%)

106
(65.8%)

46
(50.0%)

0.012

Embolisation  14  (1.3%)  10  (1.5%)  4  (1.0%)  0.445  8  (2.0%)  5  (2.1%)  3 (1.8%)  0.885
Surgery 27  (2.4%)  17  (2.5%)  10  (2.4%)  0.936  11  (2.7%)  6  (2.5%)  5 (3%)  0.750
Transfusion

(yes, %)
675
(61.3%)

392
(57.5%)

285
(68.4%)

<0.001  373
(92.6%)

216
(90.4%)

157
(95.8%)

0.044

Transfusion
(units)

3.1 ±  4.05  2.85  ± 4.01  3.51  ±  4.09  0.008  5.19  ±  4.15  4.92  ±  3.99  5.58  ± 4.35  0.119

Incomplete
visualisation

93 (8.5%)  72
(10.6%)

21  (5.1%)  0.002  48
(11.9%)

36
(15.1%)

12  (7.3%)  0.018

Mean stay  7.61  ±  8.36  7.24  ± 8.08  8.24  ±  8.76  0.06  10.36  ±  9.46  9.86  ±  9.53  11.09  ±  9.34  0.201
a Forrest’s classification (Ia---IIb) applied to ulcer disease (peptic ulcer, anastomosis, Mallory---Weiss syndrome, oesophagitis): presence

of active bleeding, visible vessel or adherent clot on endoscopy. Total: n  = 745. GBS >12: n  = 253.

UE  was  significantly  associated  with  lower  transfusion
requirements.  A  lower  percentage  of  patients  required
transfusion  of  blood  products  (57.5%  vs.  68.4%,  p < 0.001)
and  a  lower  number  of  transfused  units  (2.85  ± 4.01  vs.
3.51  ±  4.09,  p = 0.008)  compared  with  patients  with  EE.  UE
had,  more  frequently,  incomplete  endoscopic  visualisation
(10.5%,  p  =  0.002).  The  mean  length  of  stay  showed  a ten-
dency  to  be higher  in patients  in the  EE  group  (7.24  ±  8.08

vs.  8.24  ±  8.76;  p = 0.06), although  this  was  not statistically
significant  (Table  3).

After  adjusting  between  the  different  variables,  in
the  multivariate  analysis,  malignancy  (OR  =  1.641;  95%
CI:  0.88---3.05;  p = 0.002),  comorbidities  (OR  =  4.412;  95%
CI:  2.53---7.69;  p  <  0.001),  GBS ≥  12  (OR  =  6.577;  95%  CI:
3.64---11.86;  p < 0.001),  re-bleeding  (OR  = 2.77;  95%  CI:
1.43---5.35;  p  =  0.003),  and  also  the need  for surgery  and
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Figure  2 Univariate  and  multivariate  analysis.

embolisation  (OR  =  6.32;  95%  CI: 2.54---15.71;  p  <  0.001),
remain  independent  predictors  of  mortality.  The  results  of
the  univariate  and  multivariate  analysis  are  presented  in
Fig.  2.

High-risk  subgroups

GBS  ≥  12
This  subgroup  was  made  up  of  403 patients  (59%  UE),  with  no
differences  in baseline  characteristics,  except  for  a  higher
percentage  of  patients  with  comorbidities  (27.6%  vs. 39.9%;
p  =  0.017)  and  anticoagulated  patients  in  the EE  group  (51.5%
vs.  62.2%;  p = 0.033).

Mortality  was  12.7%,  10%  in the UE group  (p  = 0.057),  and
re-bleeding  was  15.6%  (16.3%  vs.  14.6%;  p  =  0.647).  There
were  no  differences  in the  requirement  for  endoscopic  treat-
ment,  surgery  and/or  embolisation,  nor  in  the mean  hospital

stay,  but  a lower  percentage  of  patients  in the UE  required
a  transfusion  (90.4%  vs.  95.8%,  p =  0.044).

Forrest  I-IIB
This  subgroup  consisted  of 347  patients,  249  (71.7%)  in
the  UE group,  with  no  differences  in the  main  baseline
characteristics  studied,  except  35.7%  of patients  in the EE
group  were  anticoagulated,  compared  to  18.9%  in the  UE
group  (p =  0.001).  The  observed  mortality  was  28  patients
(8.1%),  lower  in  the  UE group  (5.6%  vs.  14.3%),  with  sta-
tistically  significant  differences  between  groups  (p  =  0.008).
Kaplan-Meier  analysis  showed  significantly  better  survival  in
those  who  underwent  endoscopy  within  the first  six hours
(p  =  0.007)  (Fig.  3). There  were  no  differences  in the re-
bleeding  rate  (19.3%,  p =  0.0352),  in  the mean  hospital  stay
(p  =  0.23),  in the requirement  for endoscopic  treatment
(86.3%  vs.  92.9%;  p  =  0.091),  in surgery  (p =  0.857)  and/or  in
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Figure  3  Forrest  I-IIB  Survival  analysis.

embolisation  (p  = 0.837).  However,  the UE group  was  asso-
ciated  with  fewer  patients  undergoing  transfusion  (76.7%
vs.  88.8%,  p  =  0.011)  and fewer  transfused  units  (4.0  ±  4.6
vs.  6.1  ± 5.7;  p  <  0.001).  In addition,  in multivariate  analysis
(Fig.  2) UE was  a significant  independent  predictor  of  lower
mortality  [OR  = 0.376;  95%  CI:  0.15−0.94;  p = 0.038).

Discussion

In this  cohort  study  of  1,096  patients  with  acute  non-variceal
UGIB,  with  a total  mortality  rate  of  6.0%  and  re-bleeding
rate  of  9.4%,  we  found  that  UE did  not  lead  to  lower  mor-
tality,  re-bleeding,  endoscopic  treatment,  average  stay,  the
requirement  for  surgery  and/or  embolisation  than  EE.  How-
ever,  there  was  a lower  requirement  for  transfusion,  with
the  clinical  and  financial  implications  that  this  entails,  data
which  is  consistent  with  the  study  by  Lin  et  al.20 In  addition,
in  percentage  terms,  we  observed  more  deaths  in  the EE
group,  with  an intergroup  difference  in mortality  of  2.7%.

The  subgroup  analysis  also  found no  differences  in
patients  with  GBS ≥ 12.  In  contrast,  in patients  with  Forrest
I-IIB  lesions,  time  to  endoscopy  was  a significant  indepen-
dent  predictor  of  mortality,  with  endoscopy  in the  first six
hours  being  associated  with  lower  mortality.

The  role  of  UE in  acute  UGIB  is  still  not  clearly  defined.
For  high-risk  patients,  an international  consensus  group  does
not  make  a  recommendation  for  or  against  endoscopy  in the
first  6−12  h.21

In  recent  years,  several  studies  have  been published
investigating  the  influence  of time  to  endoscopy  on  clin-
ical  outcomes  in  patients  with  UGIB,  with  very  different
conclusions.  In some  of  these  studies,  UE  demonstrated
no  clinical  benefit,22---26 even  being  associated  with  worse
outcomes.27,28 Of  the latter  we  highlight  the prospective
study  carried  out  by  Laursen  et  al.29 in patients  with
haemodynamic  instability  (n  =  2,933),  in which  endoscopy
performed  within  6−24  h  was  associated  with  lower  in-
hospital  mortality  (OR = 0.73;  95%  CI: 0.54−0.98).

On the contrary,  it is  worth  mentioning  the study  by  Lim
et  al.,30 in which  UE  is  associated  with  lower  mortality  in  the
subgroup  of  high-risk  patients  (GBS  ≥  12), but  not  in  low-risk
patients.  The  explanation  is  that  only  a quarter  of patients
with  GBS  ≤  12  had  high-risk  endoscopic  stigmata,  compared
with  70%  at high  risk.  As  only  a  minority  of  low-risk  patients
would  benefit  from  endoscopic  treatment,  urgent  endoscopy
would  not be expected  to  improve  clinical  outcomes.

Based  on  this  premise,  we  selected  these  patients  with
high-risk  endoscopic  stigmata  using  the  Forrest  classifica-
tion  (I-IIB),  defined  by  the presence  of lesions  that  benefit
from  the application  of endoscopic  therapy;  this  was  corrob-
orated  by  the data  from  our  study,  where  the vast  majority
of  patients  required  endoscopic  treatment  (88.3%).  To  our
knowledge,  this  is  the first  study  to investigate  the results
of  this  subgroup  of  patients,  in  which  UE was  statistically
significantly  associated  with  lower  mortality,  fewer  patients
undergoing  transfusion  and  fewer  transfused  concentrates.

According  to  our  results,  the  fact that  the  UE group  had
fewer  transfusion  requirements,  both  in the total  number
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of  patients  and  in the subgroups,  can be  explained,  from
our  point  of  view,  by  the early  application  of  endoscopic
haemostatic  treatment,  with  the  consequent  cessation  of
bleeding,  which  would  have  an  impact  on  the Hb level  and
would  result  in lower  transfusion  needs.

Our  study  has  several  limitations.  It  is  mainly  an
observational  study,  without  randomisation.  In addition,
confounding  factors  related  to  the patient  that  were  not
studied  cannot  be  excluded.  However,  to  address  possible
differences  between  the groups, we  demonstrated  that GBS,
the  presence  of  comorbidity,  malignancy,  and other  baseline
characteristics  were  not significantly  different  in  the groups.
A  greater  number  of  patients  in the  EE  group  were  anticoag-
ulated.  However,  this  anticoagulation  was  not  significantly
associated  with  mortality  in  the  univariate  analysis  and is
unlikely  to  be  a  confounding  factor.

In  conclusion,  UE was  not significantly  associated  with
lower  mortality,  either  in the  total  number  of  patients
or  in  the  GBS  ≥ 12  subgroup,  but  it was significantly  asso-
ciated  with  lower  transfusion  requirements.  However,  in
patients  with  Forrest  I-IIB  lesions,  UE  was  a  significant  inde-
pendent  predictor  of  lower  mortality.  The  role  of UE  in
non-variceal  UGIB is  still  under  discussion,  and more  ran-
domised  studies  are  needed  to  adequately  identify  patients,
in  a  pre-endoscopic  manner,  who  may  benefit  from  this
medical  approach.

Funding

No  funding  has  been  received  for  the completion  of  this
work.

Author contribution

Javier  Lucas  Ramos:  Research,  Data  collection,  Drafting,
Editing.

Jorge  Yebra  Carmona:  Research,  Data  collection.
Irene  Andaluz  García:  Research,  Data  collection.
Marta Cuadros  Martínez:  Data  collection.
Patricia  Mayor  Delgado:  Data  collection.
Maria  Ángeles  Ruiz  Ramírez:  Data  collection.
Joaquin Poza  Cordón:  Methodology,  Design,  Editing.
Cristina  Suárez  Ferrer: Methodology,  Design,  Editing,

Research.
Ana  Delgado  Suárez:  Research,  Editing.
Nerea  Gonzalo  Bada:  Drafting-revision.
Consuelo  Froilán  Torres:  Drafting-revision.

Conflicts  of interest

The authors  confirm  that  there  is  no  financial  or  personal
relationship  with  other  individuals  or  organisations  that
could  give  rise  to  a conflict  of  interest  in relation  to  this
study.

References

1. Hearnshaw SA, Logan RF, Lowe D, Travis SP, Murphy MF, Palmer
KR. Acute upper gastrointestinal bleeding in the UK: patient

characteristics, diagnoses and outcomes in the 2007 UK audit.
Gut. 2011;60:1327---35.

2. Rosenstock SJ, Moller MH, Larsson H, Johnson SP, Madsen AH,
Bendix J, et  al. Improving quality of  care in peptic ulcer bleed-
ing: nationwide cohort study of 13,498 consecutive patients in
the Danish Clinical Register of Emergency Surgery. Am J  Gas-
troenterol. 2013;108:1449---57.

3. Rotondano G.  Epidemiology and diagnosis of acute nonvariceal
upper gastrointestinal bleeding. Gastroenterol Clin North Am.
2014;43(4):643---63.

4. Tsoi KK,  Ma TK, Sung JJ. Endoscopy for upper gastrointesti-
nal bleeding: how urgent is it? Nat Rev Gastroenterol Hepatol.
2009;6(8):463---9.

5. Kumar NL, Travis AC, Saltzman JR. Initial management and tim-
ing of endoscopy in nonvariceal upper GI  bleeding. Gastrointest
Endosc. 2016;84(1):10---7.

6. Gralnek IM, Dumonceau JM, Kuipers EJ, Lanas A, Sanders
DS, Kurien M,  et  al. Diagnosis and management of nonva-
riceal upper gastrointestinal hemorrhage: European Society
of Gastrointestinal Endoscopy (ESGE) Guideline. Endoscopy.
2015;47(10):a1---46.

7. Laine L, Jensen DM. Management of patients with ulcer bleed-
ing. Am J Gastroenterol. 2012;107(3):345---60.

8. Hwang JH, Fisher DA, Ben-Menachem T,  Chandrasekhara V,
Chathadi K, Decker GA, et  al.  The role of endoscopy in the mana-
gement of acute non-variceal upper GI bleeding. Gastrointest
Endosc. 2012;75(6):1132---8.

9. Sung JJY, Chiu PWY, Chan FKL, Lau JYW, Goh KL, Ho
LHY, et  al. Asia-Pacific working group consensus on non-
variceal upper gastrointestinal bleeding: an update 2018. Gut.
2018;67(10):1757---68.

10. Garg SK, Anugwom C, Campbell J,  Wadhwa V, Gupta N,  Lopez
R, et  al. Early esophagogastroduodenoscopy in upper gas-
trointestinal bleeding: a nationwide study. Endosc Int Open.
2017;5:E376---86.

11. Siau K, Hodson J, Ingram R, Baxter A, Widlak MM, Sharratt C,
et  al. Time to endoscopy for acute upper gastrointestinal bleed-
ing: results from a prospective multicentre trainee-led audit.
United European Gastroenterol J. 2019;7:199---209.

12. Jeong N,  Kim KS, Jung YS,  Kim T, Shin SM. Delayed endoscopy
is associated with increased mortality in upper gastrointestinal
hemorrhage. Am J Emerg Med. 2019;37:277---80.

13. Blatchford O, Murray WR, Blatchford M.  A risk score to pre-
dict need for treatment for uppergastrointestinal haemorrhage.
Lancet. 2000;356:1318---21.

14. Rockall TA, Logan RFA, Devlin HB, Northfield TC. Selection of
patients for early discharge or  outpatient care after acute upper
gastrointestinal haemorrhage. Lancet. 1996;347:1138---40.

15. Ramaekers R, Mukarram M, Smith CAM, Thiruganasamban-
damoorthy V.  The predictive value of pre-endoscopic risk scores
to predict adverse outcomes in emergency department patients
with upper gastrointestinal bleeding: a systematic review. Acad
Emerg Med. 2016;23:1218---27.

16. Lau  JYW, Yu Y, Tang RSY, Chan HCH, Yip H-C, Chan SM, et al.
Timing of  endoscopy for acute upper gastrointestinal bleeding.
N Engl J Med. 2020;382(14):1299---308.

17. Kumar NL, Cohen AJ, Nayor J, Claggett BL, Saltzman JR.
Timing of upper endoscopy influences outcomes in patients
with acute nonvariceal upper GI  bleeding. Gastrointest Endosc.
2017;85:945---52, e1.

18. Cho SH, Lee YS, Kim YJ, Sohn CH, Ahn S, Seo DW, et al. Out-
comes and role of  urgent endoscopy in high-risk patients with
acute nonvariceal gastrointestinal bleeding. Clin Gastroenterol
Hepatol. 2018;16(3):370---7.

19. Forrest JA, Finlayson ND, Shearman DJ. Endoscopy in gastroin-
testinal bleeding. Lancet. 1974;2:394---7.

20. Lin HJ, Wang K, Perng CL, Chua RT, Lee FY, Lee CH, et  al.
Early or delayed endoscopy for patients with peptic ulcer bleed-

619

http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0005
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0010
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0015
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0015
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0015
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0015
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0015
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0015
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0015
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0015
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0015
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0015
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0015
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0015
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0015
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0015
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0015
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0015
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0015
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0015
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0015
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0015
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0015
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0020
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0025
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0030
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0035
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0035
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0035
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0035
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0035
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0035
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0035
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0035
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0035
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0035
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0035
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0035
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0035
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0035
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0035
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0035
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0035
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0035
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0035
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0040
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0045
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0050
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0055
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0060
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0065
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0065
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0065
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0065
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0065
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0065
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0065
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0065
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0065
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0065
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0065
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0065
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0065
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0065
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0065
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0065
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0065
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0065
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0065
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0065
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0065
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0065
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0065
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0065
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0070
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0075
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0080
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0085
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0090
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0095
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0095
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0095
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0095
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0095
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0095
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0095
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0095
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0095
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0095
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0095
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0095
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0095
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0095
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0095
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0095
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0095
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100


J.  Lucas  Ramos,  J.  Yebra  Carmona,  I.  Andaluz  García  et  al.

ing. A prospective randomized study. J  Clin Gastroenterol.
1996;22:267---71.

21. Barkun AN, Almadi M,  Kuipers EJ, Laine L,  Sung J, Tse F,  et  al.
Management of  nonvariceal upper gastrointestinal bleeding:
guideline recommendations from the International Consensus
Group. Ann Intern Med. 2019;171:805---22.

22. Schacher GM, Lesbros-Pantoflickova D,  Ortner MA, Wasserfallen
JB,  Blum AL, Dorta G. Is early endoscopy in the emergency room
beneficial in patients with bleeding peptic ulcer? A ‘‘fortuitously
controlled’’ study. Endoscopy. 2005;37:324---8.

23. Targownik LE,  Murthy S, Keyvani L,  Leeson S. The role of
rapid endoscopy for high-risk patients with acute nonva-
riceal upper gastrointestinal bleeding. Can J  Gastroenterol.
2007;21(7):425---9.

24. Tai CM, Huang SP, Wang HP, Lee TC, Chang CY, Tu CH, et  al.
High-risk ED patients with nonvariceal upper gastrointestinal
hemorrhage undergoing emergency or urgent endoscopy: a ret-
rospective analysis. Am J  Emerg Med. 2007;25:273---8.

25. Wong JC, Lau  JY, Tang RS, Au KWL, Chan FKL, Sung JJY. Urgent
versus early endoscopy for upper gastrointestinal bleeding with
Glasgow---Blatchford score ≥12. Gastroenterology. 2015;148
Suppl 154.

26. Bjorkman DJ, Zaman A, Fennerty MB, Lieberman D, Disario JA,
Guest-Warnick G.  Urgent vs. Elective endoscopy for acute non-
variceal upper-GI bleeding: an effectiveness study. Gastrointest
Endosc. 2004;60:1---8.

27. Alexandrino G, Domingues TD, Carvalho R, Costa MN, Lourenço
LC, Reis  J. 2018 Endoscopy timing in patients with acute upper
GI bleeding. Clin Endosc. 2019;52:47---52.

28. Sarin N, Monga N, Adams PC. Time to endoscopy and out-
comes in upper gastrointestinal bleeding. Can J  Gastroenterol.
2009;23(7):489---93.

29. Laursen SB, Leontiadis GI, Stanley AJ, Møller MH, Hansen
JM, Schaffalitzky deMuckadell OB. Relationship between tim-
ing of  endoscopy and mortality in patients with peptic ulcer
bleeding: a nationwide cohort study. Gastrointest Endosc.
2017;85:936---44.

30. Lim LG, Ho KY, Chan YH, Teoh PL, Khor CJ, Lim LL, et al.
Urgent endoscopy is  associated with lower mortality in high- risk
but not low-risk nonvariceal upper gastrointestinal bleeding.
Endoscopy. 2011;43:300---6.

620

http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0100
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0105
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0110
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0115
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0120
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0125
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0130
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0135
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0140
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0145
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150
http://refhub.elsevier.com/S2444-3824(23)00130-X/sbref0150

	Urgent endoscopy versus early endoscopy: Does urgent endoscopy play a role in acute non-variceal upper gastrointestinal bl...
	Introduction
	Material and methods
	Study design and objectives
	Data collection and definitions
	Statistical analysis and ethical considerations

	Results
	Baseline characteristics and endoscopic data
	Clinical results
	High-risk subgroups
	GBS12
	Forrest I-IIB


	Discussion
	Funding
	Author contribution
	Conflicts of interest
	References


