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Abstract  

Introduction  Acute  EVT  may  be  withheld  from  stroke  patients  with  prestroke  dependency  on  the  help  of  others  in  daily

 activities  because  of  insufficient  randomised  evidence.  Using  data  from  a  large  registr  y,  we  aimed  to  improve  evidence  for

 EVT  decision-making  in  these  patients.
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Patients  and  methods  Multicentre  international  obser  vational  study  from  the  EndoVascular  Therapy  and  ThRombolysis  in

 Ischemic  Stroke  Patients  (EVA-TRISP)  collaboration  comparing  prestroke  -dependent  (prestroke  mRS  3–4)  with  prestroke  -

 independent  patients  (prestroke  mRS  0–2).  We  used  multivariate  logistic  regression  analysis  and  report  odds  ratios  (ORs)  and

 95%  CIs.  Outcomes  were  poor  functional  outcome  in  sur  vivors  (defined  relative  to  the  prestroke  mRS),  3  month  mortality,  sICH

 occurrence  and  unsuccessful  recanalisation.
 

Results  Of  13,525  eligible  patients,  1436  (10.6%  )  were  prestroke  -dependent.  These  patients  were  older  (median  84  vs  73  years),

 more  often  women  (61.0%  vs  46.7%)  and  had  higher  NIHSS  score  (median  16  vs  14  points).  While  the  odds  of  death  (OR
 adjusted

 2.33  [95%  CI,  2.04–2.66];  48.6%  vs  19.6%)  and  unsuccessful  recanalisation  (OR
 adjusted  1.16  [95%  CI,  1.02–1.33];  31.0%  vs  26.6%)

 were  higher  in  prestroke  -dependent  patients,  there  was  no  evidence  of  increased  odds  of  poor  functional  outcome  in  sur  vivors

 (OR
 adjusted  0.68  [95%  CI,  0.57–0.81];  42.8%  vs  40.0%)  and  sICH  (OR

 adjusted  0.72  [95%  CI,  0.53–0.98]; 3.8%  vs  4.6%).
 

Discussion  and  conclusions  Despite  higher  mortality  and  recanalisation  failure,  prestroke  -dependent  patients  did  not  have

 worse  functional  outcomes  among  sur  vivors  or  higher  sICH  risk  .  This  suggests  that  EVT  should  not  be  withheld  solely  on  the

 basis  of  prestroke  dependency.
 

Keywords functional  outcome,  mechanical  thrombectomy  success,  mortality,  mRS,  real-world  registr  y,  sICH  

Graphical  Abstract

Introduction 
Endovascular  treatment  (EVT)—with  or  without  intravenous

 thrombolysis  (IVT)—is  the  established  treatment  for  acute  ischaemic

 stroke  caused  by  large  vessel  occlusion. 1  ,  2

The  global  trend  towards  an  ageing  society  and  rising  cardio  -

 vascular  burden  is  leading  to  an  increasing  number  of  acute  stroke

 patients  with  pre  -existing  dependenc  y  on  the  help  of  others  in

 daily  activities.  Studies  suggest  that  more  than  one  -third  of  stroke

 patients  have  a  pre  -existing  disability. 3  ,  4

Randomised  controlled  trials  of  EVT  recruited  few  to  no

 patients  with  prestroke  dependenc  y,  defined  by  a  prestroke  mRS

 of  3–5. 5  –  8 Endovascular  treatment  may  be  withheld  from  this

 population  due  to  concerns  regarding  worse  functional  outcomes,

 higher  complication  rates  and  mortality.  Efforts  to  evolve  treat-

 ment  paradigms  for  this  vulnerable  group  could  influence  clinical

 outcomes  as  well  as  the  wider  health-economic  burden. 

The  need  for  more  evidence  has  been  recognised,  and  sev-

 eral  obser  vational  studies 9  –  17 as  well  as  meta-analyses 18  –
 

21 have

 attempted  to  address  this  issue.  However,  these  investigations  are
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limited  by  small  sample  sizes,  substantial  rates  of  missing  follow-

 up  data  and  single  -centre  or  single  -countr  y  design.  Several  studies

 were  also  conducted  during  periods  of  rapidly  evolving  EVT  tech-

 niques  and  treatment  paradigms,  which  may  affect  comparability

 across  cohorts.  There  is  a  lack  of  information  on  the  reasons  for

 prestroke  dependenc  y  and  on  patients  with  more  severe  baseline

 disability.
 

To  address  this  gap  in  evidence,  we  evaluated  the  safety  of

 EVT  in  prestroke  -dependent  patients  using  data  from  an  interna-

 tional,  real-world,  long-term  registr  y:  the  EndoVascular  Therapy

 and  ThRombolysis  in  Ischemic  Stroke  Patients  (EVA-TRISP)  collab  -

 oration.  22  ,
 

23

Patients  and  methods  
For  this  cohort  study,  we  used  prospectively  collected  data  from  16

 centres  of  the  international,  multicentre  EVA-TRISP  collaboration

 ( Table  S1),  which  has  been  described  previously.  22  ,
 

23 EndoVas  -

 cular  Therapy-TRISP  is  an  investigator-initiated  academic  collab  -

 oration  of  comprehensive  stroke  centres  that  prospectively  col-

 lect  clinical  and  imaging  data  using  harmonised  variable  defini-

 tions.  Data  collection,  imaging  interpretation  and  outcome  assess  -

 ment  are  performed  locally  at  each  participating  centre.  No  central

 imaging  core  laborator  y  or  external  audit  process  was  used  for  the

 present  study.
 

We  included  all  patients  treated  with  EVT  between  Januar  y

 2015  and  June  2023.  A  s  previously  described, 24 data  for  the

 following  baseline  variables  were  included:  (1)  demographic

 data  (prestroke  mRS,  age,  sex),  (2)  stroke  and  treatment  char-

 acteristics  (NIHSS  at  admission,  territor  y  of  stroke  [anterior,

 posterior  or  both],  initial  ASPECT  score, 25 time  from  onset  to

 groin  or,  if  unknown  time  from  last  seen  well  to  groin,  bridging

 therapy,  complications  during  EVT,  intra-arterial  thrombolysis,

 mechanical  treatment  ,  general  anaesthesia,  number  of  passes,

 early  stopping  of  procedure),  (3)  admission  vital  parameters  and

 laborator  y  results  (systolic  blood  pressure,  glucose  level),  (4)

 cardio  -  and  cerebrovascular  risk  factors  (prior  ischaemic  stroke,

 coronar  y  arter  y  disease,  atrial  fibrillation,  diabetes  mellitus,

 arterial  hypertension,  hypercholesterolemia,  current  smoking  or

 stepped  <  2  years)  and  prior  antithrombotic  therapy  (antiplatelet

 and  oral  anticoagulation)  and  (5)  stroke  aetiolog  y  according  to

 Trial  of  Org  10172  in  Acute  Stroke  Treatment  (TOAST)  criteria 26

( Table  S1).
 

The  outcome  measures  were  (1)  poor  functional  outcome  in  sur-

 vivors  3  months  after  stroke,  (2)  death  within  3  months  after  stroke,

 (3)  sICH  and  (4)  unsuccessful  recanalisation.  A  s  a  secondar  y  out-

 come,  we  investigated  any  ICH  (aICH).  Poor  functional  outcome  in

 sur  vivors  was  defined  by  a  3-month  mRS  score  of  3–5  in  prestroke  -

 independent  patients  (prestroke  mRS  0–2)  and  a  3-month  mRS

 higher  than  the  prestroke  mRS  in  prestroke  -dependent  patients

 (prestroke  mRS  3–4)  as  done  previously.  27  ,
 

28 The  mRS  score  after

 stroke  was  assessed  after  3  months  via  outpatient  consultations  or

 telephone  calls  with  patients  and/or  relatives.  Death  was  assessed

 during  hospital  stay  and  at  3-month  follow-up.  Symptomatic

 ICH  was  defined  using  the  European  Cooperative  Acute  Stroke

 Study  (ECASS)  II  criteria  as  extravascular  intracranial  blood  on

 imaging  combined  with  clinical  worsening  (an  increase  in  NIHSS

 of  more  than  4  points).  If  ECASS  II  was  not  available,  the  ECASS

 III  criteria  were  used  (additionally  to  ECASS  II,  the  bleeding

 needs  to  be  the  suspected  cause  of  the  clinical  worsening  ). 29  ,
 

30

Monitoring  for  intracranial  haemorrhage  was  performed  using

 follow-up  CT  or  MRI. 22 Follow-up  imaging  was  generally  obtained

 approximately  24  h  after  treatment  or  earlier  in  cases  of  clinical

 worsening;  however,  some  centres  performed  follow-up  imaging

 only  when  clinical  deterioration  occurred.  Unsuccessful  recanali-

 sation  was  defined  as  modified  thrombolysis  in  cerebral  infarction

 (mTICI)  scores  0–2a 31 and  was  assessed  by  digital  subtraction

 angiography  at  the  end  of  EVT.
 

The  prestroke  mRS  score 32 was  prospectively  documented  at

 each  participating  centre  as  part  of  routine  stroke  care,  based

 on  information  obtained  from  patients,  relatives,  caregivers  and

 available  medical  records.  The  comparison  cohorts  were  defined

 as  prestroke  -independent  (prestroke  mRS  0–2)  and  prestroke  -

 dependent  patients  (prestroke  mRS  3–4).
 

Putative  contributing  conditions  to

 prestroke  dependency  

Potential  comorbidities  which  could  have  contributed  to  pre  -

 stroke  dependenc  y  were  retrospectively  gathered  through  review

 of  the  patients’  medical  records  as  done  previously.  27 Categories

 were  previous  ischaemic  stroke,  dementia,  Parkinson’s  disease,

 epilepsy,  other  neurological  diseases,  internal  diseases,  active

 oncological  diseases,  psychiatric  diseases  and  traumatic  or

 degenerative  bone  diseases.
 

Descriptive  data  analysis  

Continuous  data  were  summarised  using  the  median  and  IQR;

 binar  y  data  were  summarised  as  percentages.  The  Mann–Whitney

 U  test  was  used  to  compare  continuous  variables  and  the  χ  2  test

 was  used  for  categorical  data.  Both  raw  and  adjusted  P  -values

 (Bonferroni’s  method)  are  reported.  No  formal  P  -value  cut-off  was

 defined  to  assume  statistical  significance,  instead  effect  sizes  and

 P  -values  are  discussed. 

Patient  exclusion  criteria 

Patients  from  the  full  cohort  were  excluded  from  the  analysis

 set  if  (1)  they  had  a  missing  prestroke  mRS,  (2)  the  prestroke

 mRS  was  5  (because  these  patients  could  not  achieve  a  poor  out-

 come  if  they  sur  vived  due  to  the  definition),  (3)  no  main  outcomes

 were  reported,  (4)  stroke  mimics  and  (5)  patients  under  the  age  of

 18  years.
 

Data  cleaning  and  missing  data  imputation 

We  performed  limited  data  cleaning  by  over  writing  logically

 impossible  values  and  extremely  implausible  values  that  hindered

 model  convergence  as  missing  values  (“NA”),  as  reported  in  the

 results  section. 

The  absolute  and  relative  numbers  of  missing  data  are  reported

 for  all  baseline  characteristics  and  outcome  variables.  To  min-

 imise  the  bias  caused  by  a  complete  case  analysis,  we  performed

 a  multiple  imputation  by  chained  equations  imputation  on  the

 dataset  containing  all  variables  reported  in  Table  1.  We  followed

 a  “multiple  imputation,  then  delete”  approach,  thus  we  also  used

 the  rows  where  one  or  more  of  the  4  outcomes  was  missing  for
 

https://academic.oup.com/esj/article-lookup/doi/10.1093/esj/aakag099#supplementary-data
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Table  1 Patient  characteristics.  

Variable  All  (n  =  13,525)  Prestroke  mRS
 0–2  (n  =  12,089)
 

Prestroke  mRS
 3–4  (n  =  1,436)  

Raw
 P-value  

Adj.
 P-value  

Missing  data  

Demographics  

 Prestroke  mRS,  median  (IQR) 0  (0–1) 0  (0–1) 3  (3–3) <.001 <.001 0  (0%)/0  (0%) 

 Age,  median  (IQR) 75  (64–83)  73  (63–81) 84  (76–89)  <.001 <.001 0  (0%)/0  (0%) 

 Sex  (M) 6,999/13,512  (51.8%)  6,440/12,078  (53.3%)  559/1,434  (39%) <.001 <.001 11  (0.1%)/2  (0.1%) 

Stroke  characteristics  and  treatment  

 NIHSS  admission  [0–42],  median  (IQR) 14  (9–19)  14  (8–19) 16  (11–21)  <.001 <.001 164  (1.4%)/15  (1%) 

 Stroke  all  territories 2,793  (23.1%)/410  (28.6%)  

 Stroke  in  anterior  territory  only  9,077/10,322  (87.9%)  8,157/9,296  (87.8%)  920/1,026  (89.7%)  .081 1 

 Stroke  in  posterior  territory  only  954/10,322  (9.2%) 874/9,296  (9.4%) 80/1,026  (7.8%) .104 1 

 Stroke  in  both  territories 291/10,322  (2.8%) 265/9,296  (2.9%) 26/1,026  (2.5%) .63 1 

 ASPECTS,  median  (IQR) 9  (8–10)  9  (8–10)  9  (7–10) .008 .306 6,281  (52%)/745  (51.9%)  

 Time  to  groin,  median  (IQR) 206  (150–310)  205  (150–310)  211  (155–315.2)  .118 1 1,006  (8.3%)/144  (10%) 

 Bridging  therapy 6,369/13,513  (47.1%)  5,874/12,080  (48.6%)  495/1,433  (34.5%)  <.001 <.001 9  (0.1%)/3  (0.2%) 

 EVT  complications 1,541/9,074  (17%) 1,360/8,184  (16.6%)  181/890  (20.3%) .006 .226 3,905  (32.3%)/546  (38%) 

 Intra-arterial  thrombolysis  618/11,811  (5.2%) 553/10,581  (5.2%) 65/1,230  (5.3%) .985 1 1,508  (12.5%)/206  (14.3%)  

 EVT  mechanical  thrombectomy  11,962/13,294  (90%) 10,715/11,872  (90.2%)  1,247/1,422  (87.7%)  .003 .108 217  (1.8%)/14  (1%) 

 EVT  general  anaesthesia  8,006/12,437  (64.4%)  7,077/11,136  (63.5%)  929/1,301  (71.4%)  <.001 <.001 953  (7.9%)/135  (9.4%) 

 EVT  number  of  passes,  median  (IQR) 1  (1–3) 1  (1–3) 2  (1–3) .232 1 9,025  (74.7%)/1,152  (80.2%)  

 EVT  stopped  early 1,138/9,500  (12%) 975/8,392  (11.6%) 163/1,108  (14.7%)  .003 .132 3,697  (30.6%)/328  (22.8%)  

Vital  signs  and  laboratory  results  at  admission  

 Admission  systolic  blood  pressure  [mmHg],

 median  (IQR) 

150  (131–170)  150  (132–169)  148  (130–170)  .161 1 903  (7.5%)/137  (9.5%) 

 Admission  glucose  [mmol/l],  median  (IQR) 6.9  (5.9–8.3)  6.9  (5.9–8.3)  6.9  (5.9–8.4) .387 1 1,236  (10.2%)/186  (13%) 

Medical  history  

 Prior  ischaemic  stroke  1,870/12,807  (14.6%)  1,513/11,480  (13.2%)  357/1,327  (26.9%)  <.001 <.001 609  (5%)/109  (7.6%) 

 Coronary  artery  disease  2,434/12,620  (19.3%)  2,095/11,325  (18.5%)  339/1,295  (26.2%)  <.001 <.001 764  (6.3%)/141  (9.8%) 

 Atrial  fibrillation 4,983/13,457  (37%) 4,207/12,027  (35%) 776/1,430  (54.3%)  <.001 <.001 62  (0.5%)/6  (0.4%) 

 Diabetes  mellitus 2,631/13,463  (19.5%)  2,263/12,032  (18.8%)  368/1,431  (25.7%)  <.001 <.001 57  (0.5%)/5  (0.3%) 

 Arterial  hypertension  9,296/13,459  (69.1%)  8,161/12,028  (67.8%)  1,135/1,431  (79.3%)  <.001 <.001 61  (0.5%)/5  (0.3%) 

 Hypercholesterolaemia  6,689/13,456  (49.7%)  5,959/12,025  (49.6%)  730/1,431  (51%) .31 1 64  (0.5%)/5  (0.3%) 

 Current  smoking  or  stopped  <  2  years 2,733/13,417  (20.4%)  2,559/11,993  (21.3%)  174/1,424  (12.2%)  <.001 <.001 96  (0.8%)/12  (0.8%) 

 Prior  platelet  inhibition 3,833/13,352  (28.7%)  3,321/11,937  (27.8%)  512/1,415  (36.2%)  <.001 <.001 152  (1.3%)/21  (1.5%) 

 Prior  oral  anticoagulation  2,540/12,857  (19.8%)  2,141/11,469  (18.7%)  399/1,388  (28.8%)  <.001 <.001 620  (5.1%)/48  (3.3%) 

Stroke  aetiology  according  to  TOAST  criteria  

 TOAST  classification 717  (5.9%)/54  (3.8%) 

 Large  artery  atherosclerosis  2,593/12,799  (20.3%)  2,331/11,414  (20.4%)  262/1,385  (18.9%)  .2 1 

 Cardioembolic  stroke  5,601/12,799  (43.8%)  4,878/11,414  (42.7%)  723/1,385  (52.2%)  <.001 <.001 

 Stroke  of  other  determined  cause  918/12,799  (7.2%) 873/11,414  (7.7%) 45/1,385  (3.2%) <.001 <.001 

 More  than  one 971/12,799  (7.6%) 852/11,414  (7.5%) 119/1,385  (8.6%) .149 1 

 Stroke  of  undetermined  cause  2,671/12,799  (20.9%)  2,438/11,414  (21.4%)  233/1,385  (16.8%)  <.001 .004 

Outcomes  

 Poor  outcome  at  3  months  in  survivors  3,926/9,773  (40.2%)  3,632/9,086  (40%) 294/687  (42.8%) .157 1 0  (0%)/0  (0%) 

 Death  at  3  months  2,864/12,637 (22.7%) 2,215/11,301  (19.6%)  649/1,336  (48.6%)  <.001 <.001 788  (6.5%)/100  (7%) 

 Symptomatic  intracranial  haemorrhage  575/12,656  (4.5%) 524/11,312  (4.6%) 51/1,344  (3.8%) .185 1 777  (6.4%)/92  (6.4%) 

 Any  intracranial  haemorrhage  3,074/11,488  (26.8%)  2,753/10,244  (26.9%)  321/1,244  (25.8%)  .44 1 1,845  (15.3%)/192  (13.4%)  

 Unsuccessful  recanalisation 3,136/11,571  (27.1%)  2,738/10,286  (26.6%)  398/1,285  (31%) .001 .041 1,803  (14.9%)/151  (10.5%)  

Abbreviations:  ASPECTS,  Alberta  Stroke  Program  Early  Computed  Tomography  Score;  TOAST,  Trial  of  Org  10172  in  Acute  Stroke  Treatment  . The  Mann–Whitney  U
 test  was  used  to  compare  continuous  variables  and  χ  2  test  was  used  for  categorical  data.  Adjusted  P  -values  are  derived  from  Bonferronis  correction  applied  across
 the  complete  table.  Missing  data  are  given  per  group  (previously  independent  vs  dependent)  separately. 

imputation,  but  we  did  not  use  these  rows  for  the  analysis  of

 the  missing  outcomes,  ie,  the  analysis  was  performed  only  on

 reported  and  not  on  imputed  outcomes.  This  approach  is  robust

 against  poor  imputation  of  the  outcome  and  tends  to  reduce  vari-

 ability  in  the  analysis. 33 We  imputed  100  datasets  with  30  iter-

 ations  per  dataset  .  Numerical  data  were  imputed  by  predictive

 mean  matching,  binar  y  outcomes  by  logistic  regression.  All  mod-

 els  were  calculated  on  each  imputed  dataset  and  the  results  were

 pooled  according  to  Rubin’s  rules. 34

Statistical  modelling  

The  association  of  prestroke  dependenc  y  with  the  main  outcomes

 was  estimated  by  calculating  odds  ratios  (ORs)  with  95%  CI,  using

 multivariate  binar  y  logistic  regression  models.  The  models  were

 adjusted  for  a  priori  defined,  well-known  confounders  described

 in  the  literature.  The  models  for  poor  outcome  and  death  at

 3  months  were  adjusted  for  age, 35 NIHSS  at  admission, 35  ,
 

36

sex  , 37 EVT  complications, 36 unsuccessful  recanalisation  (mTICI
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0–2a),  35  ,
 

36 bridging  therapy, 38 admission  glucose, 39 prior  atrial

 fibrillation,  40 prior  ischaemic  stroke 36 and  time  from  symptom

 onset  or  last  seen  well  to  groin 41 (10  covariates  total).  The  models

 for  sICH  and  aICH  were  adjusted  for  age, 42 sex  , 43 NIHSS  at  admis  -

 sion, 36  ,
 

42 EVT  complications, 36 bridging  therapy, 36 admission

 systolic  blood  pressure 42 and  time  from  symptom  onset  or  last

 seen  well  to  groin 36  ,
 

42  ,
 

43 (7  covariates  total).  The  model  for

 unsuccessful  recanalisation  was  adjusted  for  age, 44  –
 

46 sex  , 44  ,
 

46

NIHSS  at  admission, 44  ,
 

46 use  of  general  anaesthesia  during  EVT, 45

bridging  therapy, 44  ,
 

46 admission  systolic  blood  pressure, 44  ,
 

46

prior  atrial  fibrillation, 44  ,
 

46 prior  diabetes  mellitus 44  ,
 

46 and  time

 from  symptom  onset  or  last  seen  well  to  groin 44  ,
 

46 (9  covariates

 total).
 

The  main  analysis  is  the  full  models  using  the  imputed  dataset  .

 A  s  an  additional  analysis,  we  added  an  interaction  term  of  unsuc-

 cessful  recanalisation  and  prestroke  dependenc  y  for  the  main

 analysis  of  poor  outcome,  to  study  whether  there  was  a  differential

 effect  on  the  outcome  between  the  2  study  groups  according  to

 recanalisation  status. 

The  following  sensitivity  analyses  were  performed:  (i)  The  same

 models  were  also  calculated  using  only  the  complete  cases  to

 assess  the  bias  caused  by  the  missing  data  and  their  imputa-

 tion.  (ii)  Using  the  imputed  data  sets,  simpler  models  using  only

 NIHSS  at  admission  and  age  were  calculated  for  all  outcomes  to

 assess  the  potential  gain  from  using  more  complex  models.  (iii)

 Propensity  score  matching  using  the  imputed  datasets  as  an  alter-

 native  approach  to  covariate  adjustment  .  Detailed  methods  and

 covariate  balance  assessments  for  the  propensity  score  matching

 analysis  are  provided  in  the  Supplementar  y  Methods.
 

Independent  data  access  and  analysis  

Ines  Piot  ,  Lukas  S.  Enz,  Stefan  T.  Engelter  and  Henrik  Gensicke  had

 full  access  to  all  the  data  in  the  study  and  take  responsibility  for  its

 integrity  and  the  data  analysis.
 

Ethics  statement 

Study  approval  was  given  by  the  ethics  committee  in  Basel,

 Switzerland.  Each  participating  centre  also  obtained  local  ethical

 approval  in  its  countr  y.
 

Results 
Of  a  total  of  15,361  patients,  data  from  13,525  patients  were  eli-

 gible  for  analysis  (1599  excluded  due  to  missing  prestroke  mRS,

 39  patients  due  to  prestroke  mRS  5,  226  due  to  none  of  the  out-

 comes  being  reported,  8  patients  due  to  being  stroke  mimics,  20

 patients  aged  under  18,  63  due  to  stroke  onset  before  the  year

 2015)  ( Figure  1;  Table  S2).
 

From  the  eligible  patients,  1436  (10.6%)  were  prestroke  -

 dependent  (mRS  3–4,  study  group)  and  12,089  (89.4%)  were

 prestroke  -independent  (mRS  0–2,  control  group)  ( Figure  1).  Of

 the  prestroke  -dependent  patients,  1195  (83.2%)  had  a  prestroke

 mRS  score  of  3  and  241  (16.8%)  had  a  prestroke  mRS  score  of

 4.  Of  the  prestroke  -independent  patients,  8816  (72.9%)  had  a

 prestroke  mRS  score  of  0,  1949  (16.1%)  had  a  prestroke  mRS  score

 of  1  and  1324  (11.0%)  had  a  prestroke  mRS  score  of  2  ( Figure  1).

 The  distribution  of  mRS  at  3  months  for  each  prestroke  mRS

 score  is  shown  in  Figure  2A  and  the  distribution  of  the  delta  mRS
 

in  sur  vivors  (prestroke  mRS  vs  mRS  at  3  months)  is  shown  in

 Figure  2B.  During  data  cleaning,  1  impossible  mRS  at  3  months,

 179  negative  time  to  groin  delays  and  33  time  to  groin  delays

 >  10,000  min  were  replaced  with  a  missing  value  due  to  being

 impossible  or  highly  implausible  ( Figure  1).
 

Baseline  characteristics  

Prestroke  -dependent  patients  were  older  (median  84  vs  73  years),

 more  often  women  (61.0%  vs  46.7%),  had  higher  NIHSS  scores  on

 admission  (median  16  vs  14),  were  less  likely  to  receive  IVT  (34.5%

 vs  48.6%)  and  more  likely  to  receive  general  anaesthesia  (71.4%

 vs  63.5%)  (all  adj.  P  <  .01;  Table  1).  The  number  of  passes  during

 EVT  was  only  reported  from  6  centres,  but  there  was  no  evidence

 of  a  difference  between  the  2  groups.  Early  termination  of  EVT

 was  numerically  more  common  in  prestroke  -dependent  patients

 (14.7%  vs  11.6%,  adj.  P  -value  .13;  Table  1).  The  stroke  territories

 and  aetiologies  were  similar  in  both  groups  except  for  a  higher

 rate  of  cardioembolic  aetiolog  y  in  the  prestroke  -dependent  group

 (52.2%  vs  42.7%).  Prestroke  -dependent  patients  more  often  had

 cerebro  -  and  cardiovascular  risk  factors  (previous  stroke,  coronar  y

 arter  y  disease,  atrial  fibrillation,  diabetes  mellitus  and  hyperten-

 sion)  except  for  current  smoking,  which  was  more  pronounced

 in  the  previously  independent  group  (12.2%  vs  21.3%).  Hyperc-

 holesterolemia  was  similarly  distributed  in  both  groups  (51.0%  vs

 49.6%)  ( Table  1).
 

Unadjusted  outcomes  

The  frequenc  y  of  poor  functional  outcome  in  stroke  sur  vivors

 (42.8%  vs  40.0%;  OR
 unadjusted  1.12;  95%  CI,  0.96–1.31)  did  not

 differ  significantly  between  the  groups.  Prestroke  -dependent

 patients  died  more  often  during  follow-up  (48.6%  vs  19.6%;

 OR
 unadjusted  3.88;  95%  CI,  3.45–4.36).  Symptomatic  ICH  (3.8%

 vs  4.6%;  OR
 unadjusted  0.81;  95%  CI,  0.60–1.08)  and  aICH  (25.8%

 vs  26.9%;  OR
 unadjusted  0.95;  95%  CI,  0.83–1.08)  did  not  differ

 significantly  between  the  groups.  Prestroke  -dependent  patients

 more  often  had  unsuccessful  recanalisation  (31.0%  vs  26.6%;

 OR
 unadjusted  1.24;  95%  CI,  1.09–1.40).

 

Missing  data  and  multiple  imputation 

Over  all  data  given  in  Table  1,  10.8%  of  data  were  missing  (ie,

 89.2%  data  completeness).  This  was  mainly  caused  by  items  not

 reported  by  all  centres  (stroke  territor  y,  ASPECT  score,  EVT  com-

 plications,  intra-arterial  thrombolysis,  EVT  number  of  passes,  EVT

 stopped  early,  coronar  y  arter  y  disease,  TOAST  categories  and  sta-

 tus  of  recanalisation).  Without  these  items,  only  3.4%  of  the  data

 were  missing  (ie,  96.6%  data  completeness).  The  main  source  of

 missing  data  was  non-reporting  by  specific  centres,  and  we  there  -

 fore  assumed  it  to  be  missing  at  random.
 

Multivariate  logistic  regression  models  

There  were  decreased  odds  of  poor  outcome  in  sur  vivors  in

 the  previously  dependent  group  (OR
 adjusted  =  0.68  [95%  CI,

 0.57–0.81;  P  <  .001],  n  =  9773;  Figure  3),  while  the  odds  of

 death  were  increased  (OR
 adjusted  =  2.33  [95%  CI  2.04–2.66;

 P  <  .001],  n  =  12,637).  The  odds  of  sICH  were  decreased  in  the
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Figure  1  Inclusion  of  patients  from  EVA-TRISP  registr  y  and  definition  of  main  study  groups  prestroke  -independent  (mRS  0–2)  and  prestroke  -dependent

 (mRS  3–4).  Abbreviations:  EVA-TRISP  =  EndoVascular  Therapy  and  ThRombolysis  in  Ischemic  Stroke  Patients;  NA  =  not  available.  

Figure  2  (A)  Modified  Rankin  scale  distribution  at  baseline  and  after  3  months  according  to  prestroke  mRS.  (B)  Distribution  of  change  in  mRS  from

 prestroke  baseline  among  sur  viving  prestroke  -independent  and  prestroke  -dependent  patients.  

previously  dependent  group  (OR
 adjusted  =  0.72  [95%  CI,  0.53–

 0.98;  P  =  .037],  n  =  12,656),  while  the  odds  of  aICH  did  not  show

 evidence  of  a  difference  (OR
 adjusted  =  0.88  [95%  CI,  0.77–1.02;

 P  =  .088],  n  =  11,488).  Furthermore,  there  were  increased  odds

 of  unsuccessful  recanalisation  (OR
 adjusted  =  1.16  [95%  CI,  1.02–

 1.33;  P  =  .025],  n  =  11,571)  in  the  previously  dependent  patients.

 Full  model  results  showing  all  variables  are  given  in  Table  S3.
 

We  further  investigated  whether  there  might  be  a  differential

 effect  on  poor  outcome  in  sur  vivors  of  the  recanalisation  status

 given  prestroke  dependenc  y  by  adding  an  interaction  term  to  the

 model.  There  was  no  evidence  for  this  (OR
 adjusted  =  0.80  [95%  CI,

 0.54–1.20;  P  =  .278],  n  =  9773),  indicating  that  the  recanalisation
 

status  is  of  similar  importance  in  both  groups  concerning  poor

 outcome. 

Sensitivity  analyses 

The  following  sensitivity  analyses  were  performed:  (1)  complete

 case  analysis,  (2)  simpler  models  using  only  age  and  NIHSS  on

 admission  as  covariates  and  using  the  imputed  datasets,  (3)

 propensity  score  matching  (for  details  see  Supplementar  y  Meth-

 ods  and  Figures  S1  and  S2).  All  3  sensitivity  analyses  supported

 the  evidence  from  the  main  analysis  above  for  poor  outcome  in

 sur  vivors,  death,  aICH  and  unsuccessful  recanalisation.
 

https://academic.oup.com/esj/article-lookup/doi/10.1093/esj/aakag099#supplementary-data
https://academic.oup.com/esj/article-lookup/doi/10.1093/esj/aakag099#supplementary-data
https://academic.oup.com/esj/article-lookup/doi/10.1093/esj/aakag099#supplementary-data
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Figure  3  Effect  of  prestroke  dependency  on  outcomes.  Odds  ratios  larger  than  1  denote  larger  risk  for  the  previously  dependent  patients.  Results  are

 from  the  full  models  using  the  imputed  data  set  .  Abbreviation:  aICH:  any  intracranial  haemorrhage.  

Table  2 Putative  contributors  to  prestroke  dependency.  

Variable Number  of  patients  from
 prestroke  -dependent
 group  (total  n  =  1436)  

Internal  disease 457/657  (69.6%) 

Traumatic  or  degenerative  bone

 disease 

347/598  (58%) 

Dementia 224/677  (33.1%) 

Other  neurological  disease 192/672  (28.6%) 

Prior  ischaemic  stroke 357/1327  (26.9%) 

Active  oncological  disease 125/680  (18.4%) 

Psychiatric  disease 125/676  (18.5%) 

Parkinson’s  disease 29/561  (5.2%) 

Epilepsy 23/559  (4.1%) 

Notably,  the  odds  of  poor  outcome  were  reduced  in  all  models

 for  prestroke  -dependent  patients.  This  stands  in  contrast  to  the

 nearly  identical  raw  risk  of  poor  outcome  ( Table  1;  42.8%  vs

 40.0%).  A  s  suggested  by  the  simpler  model,  these  results  are

 mainly  driven  by  the  increased  age  and  NIHSS  at  admission  of

 the  prestroke  -dependent  patients.
 

Furthermore,  despite  similar  point  estimates  of  the  odds  ratios

 for  sICH  (range  from  0.72  to  0.79  across  all  4  models),  only  the  main

 analysis  reached  a  P  -value  of  .037,  while  the  3  sensitivity  analyses

 showed  P  -values  from  .061  to  .160,  providing  less  evidence  for

 lower  odds  of  sICH  in  the  prestroke  -dependent  group.
 

Putative  contributors  to  prestroke

 dependency  

A  subset  of  centres  retrospectively  reported  on  possible  con-

 tributing  conditions  to  prestroke  dependenc  y  (Amsterdam,  Basel,

 Belgrade,  Bern,  Bologna,  Brescia,  Lausanne,  Lisbon,  Zurich).

 For  this,  medical  records  of  prestroke  -dependent  patients  were

 scanned  for  predefined  categories  of  diseases  ( Table  2).  The  most

 common  reported  categories  were  internal  illnesses  (69.6%  of  all

 prestroke  -dependent  patients),  traumatic  or  degenerative  bone

 diseases  (58.0%)  and  neurological  diseases  (dementia  33.1%,

 prior  ischaemic  stroke  26.9%,  other  neurological  diseases  28.6%).
 

Complete  information  across  all  predefined  categories  was

 available  for  543  of  1436  prestroke  -dependent  patients  (37.8%).

 Within  this  subset  ,  substantial  overlap  between  categories  was

 obser  ved:  the  majority  of  patients  (400,  73.7%)  met  criteria  for

 2  or  more  categories,  whereas  115  (21.2%)  fit  exactly  1  categor  y

 and  only  28  patients  (5.2%)  did  not  meet  any  predefined  categor  y.

 These  findings  indicate  that  prestroke  dependenc  y  is  typically

 multifactorial,  with  frequent  overlap  between  contributing

 conditions  rather  than  a  single  isolated  cause.
 

Discussion 
The  key  results  of  our  study  are:  (1)  among  stroke  sur  vivors,

 prestroke  dependenc  y  was  not  associated  with  worse  functional

 outcomes  after  adjustment  for  baseline  differences  and  there

 was  no  evidence  of  a  differential  effect  of  the  recanalisation

 status  given  prestroke  dependenc  y,  indicating  that  successful

 recanalisation  is  equally  important  for  a  good  outcome  in  both

 groups,  (2)  prestroke  -dependent  patients  had  higher  odds  of

 90-day  mortality,  (3)  there  was  no  evidence  of  an  increased

 risk  of  sICH  and  aICH  in  the  prestroke  -dependent  patients  and

 (4)  prestroke  dependenc  y  was  associated  with  higher  odds  of

 unsuccessful  recanalisation. 

Functional  outcomes  among  sur  vivors  showed  similar  to

 slightly  decreased  odds  of  poor  functional  outcome  in  prestroke  -

 dependent  patients,  a  pattern  that  has  previously  been  reported

 in  patients  treated  with  IVT  and  in  multicentre  EVT  studies. 14  ,
 

27  ,
 

47

Adjusted  estimates  tended  to  favour  dependent  patients,  while

 unadjusted  odds  were  similar  between  groups.  This  finding

 should  be  interpreted  cautiously  and  may  reflect  3  sources

 of  bias,  making  outcomes  inherently  different  across  groups:

 (1)  prestroke  -dependent  patients  were  likely  more  rigorously

 selected  for  EVT,  (2)  the  mRS  is  an  ordinal  and  non-linear  scale,

 and  deterioration  is  not  equally  distributed  across  baseline  levels

 and  (3)  management  of  comorbid  conditions  during  acute  care

 and  rehabilitation  may  have  improved  functional  outcomes.

 Regarding  the  second  point  ,  worsening  from  mRS  4  to  5  is  not

 necessarily  comparable  to  worsening  from  mRS  0  to  3,  and  our

 outcome  definition  may  favour  patients  with  higher  baseline

 mRS  scores.  Mortality  was  more  than  twice  as  high  in  prestroke  -

 dependent  patients.  This  finding  is  consistent  with  prior  studies,

 which  have  almost  uniformly  reported  higher  mortality  rates  in

 prestroke  -dependent  populations,  often  of  similar  magnitude  to

 those  obser  ved  in  the  present  analysis. 9  ,  10  ,
 

13  ,
 

17

Safety  outcomes  were  comparable  with  previous

 reports,  9  ,  10  ,
 

13  ,
 

14 and  we  hypothesise  that  the  tendenc  y  towards

 lower  odds  of  sICH  in  our  cohort  may  have  been  caused  by  a  more

 rigorous  patient  selection  in  the  prestroke  -dependent  group,

 biasing  the  outcomes.  Furthermore,  as  the  prestroke  -dependent

 patients  presented  with  a  higher  NIHSS  score  on  average  but  the

 definition  of  sICH  requires  an  increase  of  at  least  4  points  on  the

 NIHSS,  we  hypothesise  that  sICH  may  be  relatively  underreported

 in  prestroke  -dependent  patients  due  to  a  ceiling  effect  ,  where

 comparable  haemorrhages  may  not  meet  the  sICH  criteria  due

 to  an  already  overall  higher  NIHSS  score.  Our  analysis  of  aICH,

 however,  did  not  reveal  any  evidence  of  an  increased  risk  in

 haemorrhages  in  the  prestroke  -dependent  patients.
 

With  respect  to  procedural  efficac  y,  our  data  suggest  a  modestly

 higher  likelihood  of  unsuccessful  recanalisation  in  prestroke  -

 dependent  patients,  with  an  absolute  difference  of  4.2%.  The

 magnitude  of  difference  obser  ved  in  our  cohort  aligns  with  other
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reports,  such  as  the  approximately  5%  difference  described  by

 Larsson  et  al., 13 which  did  not  reach  statistical  significance  in

 smaller  samples.
 

There  was  no  evidence  of  fewer  passes  during  EVT  or  a  higher

 rate  of  early  stopping  of  EVT  in  prestroke  -dependent  patients,

 though  early  stopping  was  numerically  modestly  more  common.

 We  cannot  exclude  that  a  lower  threshold  for  discontinuing  proce  -

 dures  in  frail  patients  with  substantial  premorbid  disability  con-

 tributed  to  this  finding,  but  given  the  modest  absolute  differ-

 ence  and  lack  of  statistical  significance,  this  remains  speculative.

 Detailed  data  on  operator  decision-making  and  rescue  strategies

 were  not  available  to  us  for  further  investigation.
 

Our  findings  align  with  previous  obser  vational  data  regarding

 the  characteristics  of  the  prestroke  -dependent  cohort  .  These

 patients  were  more  often  female,  older,  had  higher  NIHSS

 scores  and  carried  a  greater  cardiovascular  burden—factors  that

 are  known  to  be  associated  with  higher  pre  -  and  poststroke

 dependenc  y  and  mortality. 13  ,
 

17  ,
 

48  –
 

50 The  leading  causes  of  stroke

 in  both  prestroke  -dependent  and  -independent  patients  were

 cardioembolism  and  large  arter  y  atherosclerosis.
 

The  main  reported  contributors  of  prestroke  dependenc  y

 were  internal  illnesses,  traumatic  or  degenerative  bone  disease,

 dementia  and  prior  ischaemic  stroke.  Previous  studies  have

 similarly  identified  multimorbidity,  prior  stroke,  cardiopulmonar  y

 disease  and  cognitive  impairment  as  common  correlates  of

 prestroke  dependenc  y. 27  ,
 

51 Due  to  incomplete  reporting  and  the

 absence  of  systematic  classification  of  causative  pathologies,

 we  were  unable  to  further  analyse  these  associations,  and

 the  obser  ved  relationships  should  therefore  be  considered

 associative  rather  than  causal.  More  detailed  cohort  studies

 are  needed  to  clarify  potential  links  between  specific  causes  of

 prestroke  dependenc  y  and  post-EVT  outcomes.
 

Several  analyses  addressing  closely  related  questions  from

 obser  vational  studies,  along  with  2  recent  multicentre  investiga-

 tions,  provide  important  context  for  our  findings.  One  overarching

 question  is  the  comparison  of  EVT  vs  best  medical  therapy

 (BMT)  in  prestroke  -dependent  patients.  Overall,  studies  have

 reported  better  functional  outcomes  with  EVT  compared  with

 BMT, 47  ,
 

52 even  in  late  -window  EVT, 53 while  one  ver  y  recent  study

 interestingly  reported  unchanged  odds  of  transitioning  to  comfort

 care. 54 This  obser  vation  highlights  the  complexity  of  clinical

 trajectories  in  prestroke  -dependent  patients,  which  may  not  be

 fully  captured  by  the  mRS  alone.
 

The  2  largest  registr  y-based  analyses  addressing  this  question

 used  similar  definitions  of  prestroke  dependenc  y.  The  2024  Czech

 national  registr  y  study  by  Ganesh  et  al. 15 included  159  EVT-

 treated  patients  with  prestroke  mRS  >  2  for  the  outcome  analyses,

 whereas  the  2025  Italian  registr  y  study  by  Naldi  et  al. 16 included

 429  patients  with  prestroke  mRS  3–4  for  the  outcome  analyses.  It

 is  notable  that  the  Czech  study  defined  its  primar  y  outcome  using

 � mRS,  while  the  Italian  study  used  no  change  from  prestroke  mRS

 at  3  months,  an  approach  that  may  modestly  favour  good  out-

 comes  in  prestroke  -dependent  patients,  as  larger  mRS  increments

 are  harder  to  achieve  at  higher  baseline  scores.  In  the  Czech  study,

 prestroke  -dependent  patients  experienced  slower  treatment

 times  and  overall  worse  outcomes  compared  with  independent

 patients.  Higher  mortality  and  institutionalisation  rates  were

 consistent  with  prior  reports,  while  functional  outcomes  appeared

 slightly  more  pessimistic,  possibly  reflecting  cohort-specific  or

 procedural  factors.  In  contrast  ,  the  Italian  study,  which  stratified
 

outcomes  by  age  and  baseline  mRS,  reported  trends  similar  to

 ours,  including  comparable  rates  of  return  to  prestroke  functional

 status  but  higher  mortality  and  lower  recanalisation  rates  among

 dependent  patients.
 

The  present  study  complements  these  2  studies  by  including

 the  largest  international  cohort  of  prestroke  -dependent  patients

 (total  1474)  undergoing  EVT  to  date.  Missing  outcome  data  were

 minimal  and  addressed  using  multiple  imputation.  Importantly,

 the  inclusion  of  a  substantial  proportion  of  patients  with  prestroke

 mRS  4–5  (total  279)  enabled  analyses  in  individuals  with  more

 severe  baseline  disability,  a  group  that  remains  underrepresented

 in  prior  studies.  The  multinational  design  and  characterisation

 of  prestroke  -dependenc  y  aetiologies  further  address  existing  evi-

 dence  gaps.  Furthermore,  our  study  spans  almost  a  decade  of

 EVT  practice  (2015-2023),  during  which  endovascular  devices  and

 treatment  workflows  evolved  substantially.  While  this  may  intro  -

 duce  temporal  heterogeneity,  it  also  enhances  the  generalisability

 of  our  findings  by  reflecting  real-world  outcomes  across  different

 phases  of  EVT  implementation  and  maturation.
 

Several  limitations  should  be  acknowledged,  foremost  a  poten-

 tial  selection  bias  of  the  study  population.  Because  only  EVT-

 treated  patients  were  included,  the  study  population  reflects  local

 treatment  decisions  rather  than  the  full  spectrum  of  prestroke  -

 dependent  patients  presenting  with  large  vessel  occlusion.  Clini-

 cians  may  have  preferentially  selected  patients  with  greater  recov-

 er  y  potential  or  fewer  comorbidities,  while  excluding  those  con-

 sidered  unlikely  to  benefit  .  A  s  a  result  ,  the  findings  should  be

 interpreted  as  applying  to  selected  prestroke  -dependent  patients

 who  under  went  EVT  rather  than  to  all  prestroke  -dependent  stroke

 patients.  Furthermore,  the  mRS  has  inherent  limitations,  including

 uneven  inter  vals  and  differential  capture  of  physical  vs  cognitive

 disability.  We  used  a  dichotomised  definition  of  poor  outcome  for

 simplicity,  patient-centred  relevance  and  consistenc  y  with  prior

 studies,  while  recognising  that  higher  mRS  scores  reflect  larger

 increments  of  disability  and  that  mRS  3–4  represents  substan-

 tial  impairment  .  Outcome  definitions  in  this  population  remain

 debated,  and  alternative  approaches  such  as  � mRS  have  been

 proposed.  Furthermore,  we  did  not  assess  the  type  or  intensity

 of  rehabilitation,  which  may  have  influenced  outcomes.  Another

 limitation  is  that  data  collection  and  revision  are  performed  locally

 without  central  adjudication  or  external  auditing.  Consequently,

 inter-centre  variability  in  data  collection  and  interpretation  cannot

 be  excluded.  However,  the  multicentre  design  also  reflects  real-

 world  clinical  practice  and  may  enhance  the  generalisability  of

 the  findings.  A  s  a  non-randomised  retrospective  registr  y  study,

 residual  confounding  cannot  be  excluded.
 

Conclusion 
In  conclusion,  our  study  is  the  first  to  combine  an  international

 design  with  high  data  completeness  and  large  -scale  analyses  in

 patients  with  prestroke  dependenc  y  undergoing  EVT.  It  provides

 further  evidence  that  selected  acute  ischaemic  stroke  patients

 with  prestroke  dependenc  y  can  achieve  meaningful  outcomes

 after  EVT  and  should  not  be  routinely  excluded  from  consideration

 for  treatment  solely  on  the  basis  of  baseline  disability.  Our  findings

 should  not  be  interpreted  as  supporting  EVT  in  all  patients  with

 prestroke  dependenc  y;  rather,  they  suggest  that  baseline  disabil-

 ity  should  be  considered  alongside  other  established  prognostic

 factors  when  making  individualised  treatment  decisions.  While
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these  patients  face  a  higher  risk  of  mortality,  sur  vivors  can  achieve

 or  preser  ve  meaningful  functional  status.  Collectively,  our  findings

 challenge  practices  that  withhold  EVT  solely  on  the  basis  of

 baseline  disability  and  underscore  the  need  for  updated  clinical

 guidelines  and  randomised  trials  in  this  population.
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