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larni chirurgie Cor et Vasa vychazi Sestkrat rocné a pokryva viechny aspek-
ty kardiologie, angiologie, kardiovaskularni chirurgie, kardiovaskuldrniho
zobrazovani, pediatrické kardiologie, hypertenze, kardiovaskularni pre-
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Cor et Vasa, the journal of the Czech Society of Cardiology and Czech So-
ciety for Cardiovascular Surgery, publishes 6 times a year and covers all
aspects cardiology, angiology, cardiovascular surgery, cardiovascular im-
aging, pediatric cardiology, hypertension, cardiovascular prevention and
some aspects of interventional radiology.

It features editorial, original articles, review articles, as well as short communi-
cations from clinical and experimental cardiology. Beginning 2012, Cor et Vasa
has also been publishing summaries (5 000 words) of the European Society of
Cardiology guidelines, developed by leading Czech experts in the field.

Its supplement, Cor et Vasa Kardio offers book reviews, abstracts from
elected congresses and conferences, elections and discussions, polemics,
commentaries, information from the Czech Society of Cardiology, Czech
Society of Cardiovascular Surgery and European Society of Cardiology as
well as topical international news items.

Contributions appear in the Czech, Slovak or English language.

The journal publishes in two version with identical contents: online and
printed versions. Fulltext Cor et Vasa is also available at the Czech Society
of Cardiology website.

Cor et Vasa is indexed in the EMBASE, Scopus, Bibliographia medica
Cechoslovaca, ESC Search Engine databases, Emerging Sources Citation In-
dex, the indexing database of Thomson and Reuters, Web of Science, and
Journal Citation Reports — impact factor 0.1 for year 2023.

Please submit your contributions formatted as per Instructions to
Authors through the ACTAVIA editorial system to be entered at
http://actavia.e-coretvasa.cz/. Contributions to Kardio can also be submit-
ted to Editor-in-Chief or Managing Editor.

This is an open access journal distributed under the terms of the Creative
Commons Attribution 4.0 International License (CC BY-NC 4.0), which per-
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B INFLUENCE OF STRICT SELECTION
CRITERIA ON SURVIVAL WITH GOOD
NEUROLOGICAL OUTCOME AFTER ECPR

Argudo E', Martinez Martinez M", Vidal M?,
Uribarri A?, Torrella P!, Chiscano L', Bonilla C',

Sosa M', de la Vega A', Ramos FJ', Pacheco A',
Domeénech J', Martinez Pla M', Conto A', Gémez J',
Gallart E', Marin G, Ruiz-Rodriguez JC', Ferreira I,
Ferrer R, Riera J!

" Intensive Care Medicine Department, Hospital
Universitari Vall d’"Hebron, Barcelona, Spain
2Cardiology Department, Hospital Universitari Vall
d’Hebron, Barcelona, Spain

Form: poster, theme: influence of strict selection criteria
on survival with good neurological outcome after ECPR

Purpose of the study: To analyze the influence of strict
vs. extended ECPR criteria on survival with good neurolo-
gical outcome. Secondarily, to evaluate the influence on
organ donation.

Methods and materials: Retrospective study including all
adults suffering refractory in hospital (IHCA) or out of hos-
pital cardiac arrest (OHCA) and receiving ECPR between
June 2017 and August 2024 at a tertiary center. Patients
were retrospectively allocated to the strict selection cri-
teria group if initial rhythm was shockable and low flow
time < 60 min; else, they were allocated to the extended
criteria group. Survival with good neurological outcome
was defined as a Cerebral Performance Category 1 or 2 at
3 months. Demography, comorbidities and cardiac arrest
variables were compared using y?-test or Fisher exact test
if categorical and Mann-Whitney U if continuous. Statis-
tical significance was established at p-value < 0.05.
Results: Of the 105 patients who received ECPR (61-58.1%
for OHCA, and 44 - 41.9% for IHCA) only 15 (14.3%) ful-
filled strict criteria for cannulation. Differences between
demographics, comorbidities and cardiac arrest characte-
ristics and outcomes are detailed in Table 1.

Global survival with good neurological outcome was
22.9% (24 patients). Survival of patients fulfilling strict
criteria was significantly higher (46.7% vs 18.9%, p =
0.01), although most survivors (17 — 70.8%) were in the
group with extended criteria for ECPR. Regarding or-
gan donation, one (6.7%) patient from the strict criteria
group donated vs. 20 (25.6%) from the extended criteria
group (p = 0.095).

Conclusions: Strict criteria for ECPR are associated with
improved survival, but in this cohort, it excludes most sur-
vivors and organ donors.

mographic, comorbidities, and cardiac arrest

characteristics

Extended (78) Strict (15) p-value
Sex (male) 67 (85.9%) 12 (80.0%) 0.064
Age (years) 56 (44-64) 52 (36-55) 0.031
Cardiovascular risk factors 76 (97.4%) 11 (12.6) 0.290
Ischemic heart disease 13 (15.3%) 2(13.3%) 0.602
Immunosuppression 5 (6.0%) 1(6.7%) 0.633
Cardiac arrest location 55 (61.1%) 6 (40%) 0.125
(OHCA)
No flow time (min) 0 (0-1) 0 (0-0) 0.650
Low flow time (min) 65 (34-78) 35 (25-45) < 0.001
Initial shockable rhythm 34 (37.8%) 15 (100%) < 0.001
pH 6.86 (6.8-7) 6.98 (6.9-7.12) 0.07
Lactate 13.4 (9-16) 13 (10.8-20) 0.982
Good neurological 17 (18.9%) 7 (46.7%) 0.01
outcome
Organ donors 20 (25.6%) 1(6.7%) 0.095

B CANNULATION STRATEGIES IN ECPR FOR
INFANTS - A CASE DISCUSSION AND
LITERATURE REVIEW

Blackall S, Cvetkovic M

Paediatric Cardiac Intensive Care Unit, Great
Ormond St Hospital, London, the United Kingdom

Form: poster, theme: eCPR cannulation

Case: A 1-month-old infant was re-admitted to CICU
with congestive cardiac failure and shock, 3 weeks
following a complex RVOT patch augmentation and
stent for tetralogy of Fallot. During intubation there
was a PEA cardiac arrest and a pre-alerted eCPR team
was activated. Surgical cannulation via right neck ves-
sels was performed during continuous cCPR except for
short interruptions of 30 seconds for cannula inser-
tions. Full ECMO support was established at 49 minutes.
Decannulation from ECMO occurred at 7 days neurolo-
gically intact. At 12-month follow-up, the child is meet-
ing age-appropriate milestones on Bayley-Ill develop-
mental assessment.

Discussion: The cannulation site for paediatric eCPR is
generally guided by institutional practice and practical
patient factors. Limited evidence supports cannulation
site choice — neck cannulation has been associated with



:\ Abstrakta odbornych akci

improved'? but also similar* survival compared to cen-
tral cannulation. Importantly, neck cannulation facilitates
continuous cardiac compressions with minimal interrup-
tions prior to establishment of full ECMO support.
Conclusions: This case demonstrates that successful in-
-hospital eCPR relies on clinical teams executing basic
ICU care well — anticipating deterioration, minimising
interruptions to good quality cCPR, rapid deployment
of ECMO and performing a standardised and rehearsed®
unit approach for cannulation. Neck cannulation has
been associated with improved survival' and may be
a preferred cannulation strategy for eCPR in small chil-
dren.

References
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extracorporeal cardiopulmonary resuscitation (ECPR) in
children. A narrative review by the paediatric ECPR working
group of EuroELSO. Perfusion (United Kingdom) 2024;39(1
suppl):815-94S.

2. Chan T, Thiagarajan RR, Frank D, Bratton SL. Survival after
extracorporeal cardiopulmonary resuscitation in infants
and children with heart disease. J Thorac Cardiovasc Surg
2008;136:984-992.

3. Tajik M, Cardarelli MG. Extracorporeal membrane oxygenation
after cardiac arrest in children: what do we know? Eur J
Cardiothorac Surg 2008;33:409-417.

4. Torres-Andres F, Fink EL, Bell MJ, et al. Survival and long term
functional outcomes for children with cardiac arrest treated
with extracorporeal cardiopulmonary resuscitation. Pediatr
Crit Care Med 2018;19:451.

5. Sawyer T, Burke C, McMullan DM, et al. Impacts of a Pediatric
Extracorporeal Cardiopulmonary Resuscitation (ECPR)
Simulation Training Program. Acad Pediatr 2019;19:566-571.

B FUNCTIONAL STATUS AND MEDIUM-
-TERM NEURODEVELOPMENTAL
OUTCOMES IN NEONATES AND INFANTS
AFTER SURVIVING EXTRACORPOREAL
CARDIOPULMONARY RESUSCITATION
(ECPR)

Chan-Dominy A'¢, McGuckian J?, Ismayilova N37,
Frall D', Gala-Peralta S*, Aramburo A’, Casanueva L',
Narayanan A", Bautista-Rodriguez C°, Desai A’

" Paediatric Intensive Care, Royal Brompton Hospital,
London, the United Kingdom

2 Paediatric Physiotherapy, Royal Brompton Hospital,
London, the United Kingdom

2 Paediatric Neurology, Chelsea and Westminster
Hospital, London, the United Kingdom

4 Paediatric Intensive Care, Royal Brompton Hospital,
London, the United Kingdom

% Paediatric Interventional Cardiology, Royal
Brompton Hospital, London, the United Kingdom

¢ Cardiothoracic Critical Care and Anaesthesia, Royal
Brompton Hospital, London, the United Kingdom

7 Paediatrics, Royal Brompton Hospital, London, the
United Kingdom

Form: poster, theme: ECPR

Purpose of study: Young survivors of extracorporeal car-
diopulmonary resuscitation (ECPR) have good health-
-related quality of life." We describe the medium-term
neurodevelopmental and functional outcomes in infants
after hospital discharge.

Methods: Single-centre retrospective review of pa-
tients who survived up to 42 months after ECPR and
attended ECMO recovery multidisciplinary clinic during
2018-2023 was conducted with descriptive analysis of
neurological performance using Paediatric Outcome
Performance Category (POPC) and neurodevelopmen-
tal outcomes.

Results: 15 neonates and infants had history of ECPR
during the 6-year period, of whom 10 (67 %) survived.
ECMO run was at median age 20 days (range 1day-9
months), three had genetic syndromes. Diagnoses at
the time of in-hospital cardiac arrest included conge-
nital heart disease postoperative day (n = 8), cardio-
myopathy associated with tachyarrhythmia (n = 1); and
percutaneous epicardial pacing wire for congenital
complete heart block (n = 1). Median time to flow du-
ring ECPR was 40 minutes (range 30-90). Median ECMO
duration was 104 hours (range 59-168). Three patients
had abnormal neuro-imaging, none had focal deficits.
All children had favourable POPC 1-2 at hospital dis-
charge.

At early 6-month review (range 4-13), incidence of mini-
mum possible Function Status Scale (FSS = 6) indicating
normal functional status in 6 domains of mental status,
sensory and motor functioning, communication, feeding,
and respiratory status was 40%, which increased to 75%
at toddler-age review (range 2.2-3years), with improved
motor function, independence from tube feeding, and at
full time nursery with education health care plan. One
child had ventricular assist device at age 8 months and
one was lost to follow-up.

Bayley Scales of Infant and Toddler Development (BSID-
-Ill) was completed for 8 children at age 12 to 36 mon-
ths (median 31), with scores for cognitive, receptive
language and motor domains below normative mean in
over 50%. Expressive language and gross motor domains
were markedly below normative mean in over 55% of
children by toddler years. Cognitive, language and mo-
tor function were delayed with median (IQR) percentile
27 (3.75-37), 23 (3-34) and 12 (1-25), respectively. New
referrals for community therapies were made at clinic
review.

Conclusion: After ECPR survival from neonatal to infancy,
incidence of neurodevelopmental delay was high, whilst
functional status improved by the time of nursery atten-
dance. Further study on long term follow-up as part of
enhancing ECPR programs should be conducted to eva-
luate the temporal effect of community therapy.

References

1. Torres-Andres F, Fink EL, Bell MJ, et al. Survival and long-term
functional outcomes for children with cardiac arrest treated
with extracorporeal cardiopulmonary resuscitation. Pediatr
Crit Care Med 2018;19:451-458.
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B ECMO ONSITE: A PREHOSPITAL ECPR
PROGRAM FOR THE PAVIA PROVINCE AND
A SIMULATION OF ITS POTENTIALITY

Contri E', Palo A', Belliato M?, Padovani G',
Klersy C3, Pellegrini C*8, Pelenghi S%, Savastano S,
Baldi E°, Musella V¢, Perotti G’

"AAT Pavia-Agenzia Regionale Emergenza Urgenza
(AREU) clo Fondazione IRCCS Policlinico San Matteo,
Pavia, Italy

2Department of SC AR2-Anesthesia and
Cardiothoracic ICU, Foundation IRCCS Policlinico San
Matteo, Pavia, Italy

3 Biostatistics and Clinical Trial Center - Fondazione
IRCCS Policlinico San Matteo, Pavia, Italy

4 Cardiac Surgery, Department of Intensive Medicine,
Fondazione IRCCS Policlinico San Matteo, Pavia, Italy
5Division of Cardiology, Fondazione IRCCS Policlinico
San Matteo, Pavia, Italy

¢ Clinical Epidemiology and Biometry Service,
Fondazione IRCCS Policlinico San Matteo, Pavia, Italy
’ Agenzia Regionale dell’Emergenza Urgenza (AREU)
Lombardia, Milan, Italy

8 Department of Clinical, Surgical, Pediatric and
Diagnostic Sciences, University of Pavia School of
Medicine, Italy

Form: poster, theme: eCPR on site

Purpose of the study: Refractory out-of-hospital cardiac
arrest (OHCA) is a significant issue with meager survival.
eCPR is a technique that offers chances to these patients,
requiring a limited time window to start the procedure
(low-flow time lower than 45’). Due to the high skills nee-
ded to start eCPR is only available in specialized hospitals.
The distance of the OHCA site from these facilities is the
main limitation, affecting the low-flow time.

We designed a pre-hospital eCPR program and simulated
its potential benefit.

Material and methods: The pre-hospital eCPR program
is built on an eCPR-team that is dispatched to the OHCA
when, at the emergency call, dispatching criteria are re-
spected (18-70 y.o., witnessed cardiac arrest with bys-
tander CPR, no trauma). The eCPR-team is sent to the
event location simultaneously with a BLS and an ALS
medical team with a portable ECMO system (Colibri® Eu-
rosets, Italy).

We have analyzed six years of our cardiac arrest regist-
ry and selected patients who match dispatch criteria and
have not achieved ROSC to evaluate if the pre-hospital
eCPR-team could offer eCPR support to an increased
number of patients and in less time. We used real arrival
time on the scene of the ALS medical team and simulated
the time of the eCPR-team using Google Maps routing,
which decreased by 15% of the time due to the emergen-
cy drive and added 5 minutes for activation time.
Results: Out of 275 patients, the pre-hospital eCPR-team
could start cannulation within 45’ from OHCA in 233 pa-
tients, compared to only 66 patients who could arrive at

ECMO hospital in the same time window, the median
time from OHCA to cannulation start is 34" for both.
Conclusions: In our province, a pre-hospital eCPR pro-
gram could more than triple the number of patients who
could benefit from the eCPR technique.

BLS
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Fig. 1 - Map of the area in which OHCA patients could be eligible
for in-hospital ECPR (dark green) vs estimated area of activity of
the mobile eCPR-team (light green).

ALS - ALS rapid response vehicle location; BLS - BLS ambulance lo-
cation; eCPR Hub - IRCCS Policlinico San Matteo ECMO center and
location of the Mobile eCPR Team.

B CHALLENGES IN MANAGEMENT OF
A COMPLEX PATIENT REQUIRING ECPR
AND ECLS

Farooq S, Cvetkovic M

CICU, Great Ormond Street Hospital, London,
the United Kingdom

Form: poster, theme: ECPR in a 7-year-old boy with coarc-
ted aorta, LV dysfunction, and arrhythmias, with suspec-
ted Takayasu'’s arteritis

Introduction: This was a case where the unusual pre-
sentation and strong family history of vasculitis created
significant challenges for decision making and timing of
escalation.

Case description: A 7-year-old boy, who was otherwise
well presented acutely with recurrent syncope and was
found to be in complete heart block, with a subsequent
episode of pulseless VT, and then torsade de pointes with
spontaneous cardioversion. His older sister was known to
have Takayasu’s arteritis. He was found to have LV dys-
function, cardiac enzymes that were not raised, and up-
per limb hypertension with a significant blood pressure
gradient as compared to his lower limbs. A CT angiogram
confirmed a severe narrowing of the thoracic descending
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aorta beyond the origin of the left subclavian artery, with-
out collaterals and suggestion of some inflammation rai-
sing concerns of Takayasu's arteritis. He was commenced
on immunosuppressive therapy with steroids, but these
were subsequently weaned off after an MRA did not
show any signs of inflammation, and a normal vasculitis
screen. The diagnosis was deemed more in keeping with
a congenital cause.

He failed an extubation attempt and needed re-intuba-
tion for respiratory failure. He developed hypotension
refractory to vasoactive therapy after induction with car-
dioprotective anaesthesia, with severely impaired biven-
tricular dysfunction and subsequently went into refrac-
tory cardiac arrest. ECPR was initiated with a total low
flow time of 45 mins. Stent angioplasty was subsequently
performed under ECMO. The patient unfortunately went
on to have a decompressive craniectomy for bilateral ce-
rebral oedema and signs if raised ICP following a right
MCA territory infarct. After a period of neuroprotection,
an MRI confirmed widespread HIE, cerebral oedema and
persisting tonsillar herniation, with marked cerebral dys-
function on an EEG. He underwent a compassionate ex-
tubation with parental agreement and died very shortly
afterwards.

Discussion: The presentation and clinical course provided
significant challenges in decision making and manage-
ment of his underlying issues of hypertension, compromi-
sed cardiac function, and arrhythmias.

B EXTRACORPOREAL CARDIOPULMONARY
RESUSCITATION FOR OUT-OF-HOSPITAL
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Form: poster, theme: extracorporeal cardiopulmonary re-
suscitation for out-of-hospital cardiac arrest — outcome by
initial rhythm

Purpose of the study: The use of extracorporeal resus-
citation (eCPR) in out-of-hospital cardiac arrest (OHCA)
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patients with an initial non-shockable rhythm (NSR) re-
mains controversial. Consequently, this cohort is underre-
presented in eCPR studies. We aimed to evaluate patient
characteristics and outcomes stratified by initial rhythm
in real-life cohort of patients.

Material and methods: In this single-centre retrospective
study, consecutive 283 patients (median age 58 [50-65]
years, 82% male) who underwent eCPR for refractory out-
-of-hospital cardiac arrest (RCA) from 01/2016 to 10/2023
were divided by either initial shockable rhythm (SR, n =
150) or NSR (n = 133).

Results: Except for a higher prevalence of prior coronary
artery disease in SR (80% vs 56%, p < 0.001), other base-
line characteristics were equally distributed.

No differences were found in either witnessed collapse
(SR 86% vs 82%, p = 0.4) or bystander CPR (SR 86% vs
79%, p = 0.087). Mean low-flow time was not statistically
significant longer in NSR (p = 0.21). ECMO intraprocedu-
ral parameters were similar in both cohorts.

OHCA was significantly more likely (p <0.001) to be caused
by primary coronary (80% vs 53%) and arrhythmogenic
events (9.2% vs 8.0%) in SR and by aortic dissection (0.8%
vs 8.0%) and pulmonary embolism (1.7% vs 18%) in NSR.



Survival (25% vs 8%) and favourable neurological outcome
(defined by cerebral performance category < 2) at discharge
(18% vs 4%) were significantly higher in SR (p < 0.001).
Notably, NSR was not found to be independently pre-
dictive of mortality and adverse neurological outcome in
multivariate analyses (HR = 1.307 [0.96-1.77]). Significant
favourable interactions were found for female sex and
the use of suprarenine and amiodarone.

Conclusions: Based on these data, the routine use of eCPR
in NSR cannot be advised. However, select patients might
benefit, given the variety of underlying causes of RCA.
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Form: poster, theme: E-CPR in pediatrics

Purpose of the study: The role of hypothermia in neuro-
protection has been widely studied, with encouraging re-
sults both in the setting of deep hypothermic arrest dur-
ing BP surgery as well as in hypothermic OHCA. Post-CA
controlled hypothermia however has not proven to im-
prove neurological outcomes. We describe the neurologi-
cal outcomes of a series of prolonged infant E-CPR cases
in which deep hypothermia (< 32 °C core temperature)
was precociously recorded.

Material and methods: Descriptive prospective case series
of infants undergoing prolonged in-hospital E-CPR with
sustained recorded core temperature < 32 °C since com-
mencement of CPR. The analysis includes demographic
variables together with length of E-CPR and neurological
outcome.
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Results: Our series include 4 patients (see Table 1 below).
Measured core temperature during E-CPR remained be-
low 32 °Cin all four. P1 and P3 experienced passive deep
hypothermia, whereas P2 and P4 were actively cooled
with local physical measures (protected frozen saline
bags around the head). Mild hypothermia (35 °C) was
maintained for 48h post-CA. Three surviving patients sho-
wed favourable neurological outcomes, with appropria-
te neurodevelopment as per age 2 months after CA. P4
presented with prolonged focal status epilepticus in the
ischaemic cerebral infarct, leading to ECMO discontinua-
tion given association to severe ischaemic limb sequalae
and underlying complex congenital heart defect.

Conclusions: Favourable neurological outcomes are pos-
sible despite prolonged CA. Together with good quality
CPR, early onset deep hypothermia may play a role favour-
ing better neurological outcomes in neonates and small
infants, where temperature drop can be rapidly achieved.
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Form: poster, theme: ECPR

Purpose of the study: A Prague OHCA study has demon-
strated that an invasive approach (early transport to the
hospital, extracorporeal cardiopulmonary resuscitati-
on, ECPR) is a feasible and effective treatment strategy
in refractory out-of-hospital cardiac arrest (OHCA). This

Table 1

Patient Diagnosis Age at CA (days)
1 Neonatal sepsis 5

2 HLHS Norwood | 43

3 HLHS Norwood | 19

4 Single ventricle Norwood | 45

Weight (kg) Length of E-CPR (min) Survival
3.7 57 Yes
3.6 76 Yes
2.8 50 Yes
3.5 60 No
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post-hoc analysis study aimed to stratify the prognosis of
patients according to the detailed course of heart rhythm
during pre-hospital and early hospital periods.

Methods: The analysis enrolled all randomized patients
with a witnessed OHCA of a presumed cardiac cause with
refractory OHCA. The primary outcome was a composite
of survival with Cerebral Performance in Category (CPC)
1 or 2 at 180 days.

Results: Out of the study cohort of 256 patients (me-
dian age 58 years, 17 % females), 156 (61 %) manifested
VF, 45 (17%) asystole, and 55 (21%) pulseless electrical
activity as an initial rhythm. Patients with an initial VF
who reached a sustained or at least one episode of in-
termittent recovery of spontaneous circulation (ROSC)
had the highest proportion reach a primary outcome:
32/44 (73 %) or 35/49 (71 %). Conversely, no patient
with an initial VF and asystole as their last rhythm (24
cases) attained CPC 1 or 2 at 180 days; HR 3.44 (95% ClI
1.76-6.74). Patients who experienced at least intermit-
tent ROSC showed a higher success rate in achieving the
primary outcome if randomized in the invasive compa-
red to the standard strategy: 26 out of 34 (76%) versus
24 out of 50 (48%); p < 0.05.

Conclusion: Intermittent or sustained ROSC seems to be
a marker for a better prognosis in OHCA patients with
an initially refractory VF. Patients with at least intermit-
tent ROSC after the initial VF and ongoing VF seem to
be optimal candidates for an invasive approach. Asy-
stole detection anytime during resuscitation is a strong
negative prognostic marker irrespective of the initial
rhythm.
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Form: poster, theme: ECPR

Purpose of study: Extracorporeal cardiopulmonary
resuscitation (ECPR) in children can offer survival be-
nefit with favourable one-year outcomes although
impairments may be common.! Here we describe me-
dium-term neurofunctional outcomes in paediatric
survivors.

Methods: Single-centre retrospective review of chil-
dren who survived up to 6 years after ECPR and atten-
ded ECMO multidisciplinary clinics during 2018-2023
was conducted, using Pediatric Evaluation of Disability
Inventory-computer adaptive test (PEDI-CAT) and Pae-
diatric Outcome Performance Category(POPC) for de-
scriptive analysis of neurofunctional outcomes.
Results: Of the 30 patients who had ECPR during the
6-year period, 20 (baseline POPC 1-2) survived with
ECMO run at median age 8 months (range 1 day-15
years). At the time of in-hospital cardiac arrest, diagno-
ses included post-cardiac surgery (n = 10), malignant
tachyarrhythmias (n = 2), cardiomyopathy (n = 1), sep-
tic shock (n = 1), and following percutaneous interven-
tions (n = 5) including angioplasty, valvuloplasty, epi-
cardial pacing. Median time to flow during ECPR was
40 minutes (range 14-90). Median ECMO duration was
110 hours (range 49-298). Incidence of new moderate—
severe disability (POPC 3-4) at hospital discharge was
30%, with referral to acquired brain injury rehabilita-
tion.

At early review (median 7 months, range 1-11) inciden-
ce of favourable POPC 1-2 was 85% and normal Func-
tional Status Scale (FSS = 6) in 6 domains (mental status,
sensory and motor functioning, communication, feed-
ing and respiratory status) was 35%. Motor (function
and spasticity) and feeding improved by medium-term
review (median 4 years, range 2-6) with full time atten-
dance at mainstream school and 75% children had mi-
nimum possible FSS = 6.

18 parent-reported PEDI-CAT were completed for 14
patients. Fig. 1 describes measures in daily activity (DA),
mobility (M), social/cognitive (SC) and responsibility (R)
domains with median (IQR) percentiles of 38 (24-83),
25 (7-59), 33.5 (23-62) and 39 (34-59), respectively.
Low 25th percentile measures in SC and M domains
were in 22% and 33% respectively of children at early
review. Incidence of low percentile measures doubled
at medium-term review across all domains. One clinical
psychology referral was made, and all parents were of-
fered goal-based activities advice for children and ado-
lescent young people.

Conclusion: Paediatric ECPR survivorship with modera-
te neuro-disability was not uncommon. Functional sta-
tus improved to ability for full school attendance, delay
may emerge in later years in some developmental do-
mains. Long-term follow-up may help to identify needs
to navigate community support integration with school
and home activities.
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Form: poster, theme: ECPR selection criteria, organ do-
nation

In cardiac arrest, initiation of ECPR is time-sensitive with
delay being linked to poor outcomes. It occurs without
complete clinical information. Optimal selection criteria
are not known and continue to evolve with the under-
standing of the potential benefits. Patients who undergo
ECPR and progress to brain death have shown an increase
in the number of organs donated when compared to stan-
dard treatment. Importantly, recipients of these organs
have demonstrated good outcomes. Here, we present
a patient that normally would not have been considered
a candidate for ECPR if the severity of her neurological
injuries were known. However, cannulation allowed for
multiple organ donations after brain death.

A 23-year-old female was transferred to our facility fol-
lowing a motorcycle accident. She arrived intubated,
hypotensive, with refractory hypoxia, and experienced
a cardiac arrest. Empiric bilateral chest tube insertion
and a bedside exploratory laparotomy were performed,
without improvement. ECPR cannulation was pursued
with a 15F femoral arterial return cannula and 21F femo-
ral vein drainage cannula. ROSC was achieved. She was
found to have a subdural hematoma with midline shift,
cerebral edema, and deemed non-survivable by neurosur-
gery. Brain death was declared, and her family pursued
organ donation. Notably, her liver and left kidney were
donated to her cousin.

Patient selection in ECPR remains challenging and difficult
to benchmark. This patient would commonly be excluded
for consideration. While she did not survive, there was
clear overall benefit. With recent literature showing or-
gan viability after ECPR, this case highlights the need for
ongoing reassessment of selection criteria and evalua-
tion of benefit. It raises the question if neurological injury
should be an exclusion for ECPR.
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Form: poster, theme: E-CPR in paediatric transport

Purpose of the study: Distance and time to patients li-
mits the role of primary ECMO transport in the setting
of active CPR. However, severity of patients referred
for primary ECMO transport, together with prolonged
transport times, carries a high risk of CA immediately
prior to initiation of ECMO. We aim to define the cha-
racteristics of E-CPR and outcomes in the context of
paediatric primary ECMO-transport.

Material and methods: This is a prospective observa-
tional study including all cases of primary ECMO trans-
port performed at a tertiary paediatric hospital based
ECMO transport service from 2014 to 2024. Patients
undergoing E-CPR were identified, and survival and
outcome compared to the overall transport cohort as
well as the in-house E-CPR cohort data (2014-2024).
Results: The ECMO transport cohort included 52 pa-
tients with a 75% survival rate (39/52), of which 5 ful-
filled E-CPR criteria. Survival rate among E-CPR cases
during transport was 60% (3/5), similar to 53% (14/30)
survival rate found in our in-house E-CPR cohort. Com-
paring PRISM scores did not show any significant dif-
ferences between transport and in-house E-CPR pa-
tients (Transport m20.68 R10-36 vs In-hospital m26
R18-31). However, duration of E-CPR was significantly
shorter during transport (m 15’ R13’-45’) compared to
in-house (m50’ R15’-76").

Neurological outcomes were comparable and overall
favourable in both E-CPR cohorts, with mild-modera-
te sequelae (CPC 1-2) in 20% (1/5) of transport and
13.3% (4/30) of in-house E-CPR patients.

Conclusions: E-CPR in the setting of ECMO transport
is a frequent event with similar outcomes and shorter
times of E-CPR compared to general E-CPR published
data. Readiness of E-CPR teams on site at the time of
CA most likely accounts for these results. Frequency
of E-CPR in the setting of ECMO transport could po-
tentially be reduced with timely referrals and shorter
response times.
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Form: poster, theme: organ donation after cardiac arrest:
results of a coordinated ECPR and uncontrolled donation
after circulatory death (uDCD) program

Purpose of the study: To describe organ donation result-
ing from a single pathway ECPR and uDCD program. To
analyze the causes for non-donation.

Methods and materials: Descriptive retrospective study
including all adult refractory cardiac arrest patients assessed
between September 2022 and September 2024 at a high-
-volume ECMO center with a coordinated ECPR and uDCD
program for refractory in hospital (IHCA) and out of hospital
(OHCA) cardiac arrest. All patients identified are evaluated
and deemed candidates for ECPR or uDCD according to the
criteria described in Fig. 1. Contraindications for donation are
assessed intra-arrest and active follow up of ECPR cases is per-
formed until prognosis is established. Variables are described
using mean (interquartile range) and frequency (percentage).
Results: From a total of 180 refractory cardiac arrest cases
(135 [75%] OHCA and 45 [25%] IHCA), 79 (43.9%) were
deemed candidates for ECPR and 7 (3.9%) were accep-
ted for uDCD. Three (1.7%) of the remaining candidates
fulfilled criteria for uDCD but the resource was not avail-
able. In the ECPR branch, 19 patients (24.1%) survived.

In the ECPR branch, of the 60 non-survivors, 58 (96.7%)
were evaluated as potential organ donors and 19 (31.7%)
were utilized. Fifteen (78.9%) donated after brain death
and four (21.1%) after circulatory death. In the uDCD
branch, four (57.1%) were utilized.

The most common cause for non-donation was multi-
organ dysfunction (21 patients [36.2%]), followed by
family refusal (9 [17.3%]) and medical contraindication
(7 [12.1%]). In the uDCD branch, the causes were family
refusal (2 cases) and failure to initiate normothermic re-
gional perfusion due to failure to progress the intra-aor-
tic occlusion catheter (1 case).

Conclusions: A combined ECPR and uDCD program can lead
to patient survival and organ donation. Main causes for non-
-donation are multiorgan dysfunction and family refusal.
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Initial
evaluation

Activation
criteria

ECPR criteria:
Initial FV/VT/PEA*

No flow <56min
Estimated low flow <60min

Witnessed

<70years old *Except hypothermia (HOPE)
No serious comorbidities

Non recovery after: 5min (IHCA)
or 10min (OHCA)
uDCD criteria:

Initial asystole*

No flow <10min

Estimated low flow <120m

Fig. 1 - ECPR and uDCD criteria and pathway. HOPE: Hypothermia
outcome prediction after Extracorporeal Life Support.
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Form: poster, theme: paediatric ECPR

Introduction: Paediatric extracorporeal cardiopulmonary-
-resuscitation (ECPR) is utilized as rescue therapy where
survival is the primary aim. Post-ECPR morbidity remains
a challenge due to multifactorial reasons.” Acute neu-
rological complications (ANCs) remain dominant factors
affecting morbidity and mortality. We report ANCs in
children who received E-CPR and factors associated with
unfavourable outcomes.

Pre
canulation
evaluation

Except hypothermia (HOPE)
ECPRif:

persistent FV/VT AND estimated
low flow <90min

OR persistent PEAAND
estimated low fow <60min

uDCD if:
Asystole OR

contraindication for ECPR

Methods: Electronic record was reviewed of all patients
who received ECPR for in-hospital cardiac arrest (CA). Va-
riables analysed according to ELSO data collection from
January 2016 to July 2024 included Paediatric Cerebral
Performance Category Scale (PCPC) at hospital discharge,
with favourable outcomes defined as absence of ANC
and/or PCPC 1-2 and unfavourable outcomes, including
death (PCPC 3-6).

Results: A total of 42 E-CPR runs in 41 patients. Median
age 7 months (IQR: 0.8-36) and weight 5.15 kg (IQR:
3.3-13.2). 32/42 (76%) survived ECMO decannulation and
25/42 (59.5%) survived to hospital discharge. 8/42 (19%)
had at least one episode of out-of-hospital cardiac arrest
prior to PICU admission. Asystole was the most frequent
rhythm (n = 18). Median time to cannulation was 41 min
(IQR: 27-52).

25/42 (59%) of patients developed ANCs, of those, 15/42
(35%) developed ANC during ECMO run. 21/42 (50%) had
favourable neurological outcome — no ANGCs (n = 17) or
PCPC 1-2 (n = 4). Of the remaining 21/42 (50%) who had
unfavourable neurological outcome, 15 (35%) had mode-
rate to severe disability (PCPC 3 and 4) and 6 died (PCPC
6). 13/42 (31%) developed stroke and 8/42 (19%) develo-
ped hypoxic ischaemic encephalopathy (HIE).

Longer time to cannulation (50 min vs 30 min, p: 0.01),
higher pre-ECMO lactate (15 mmol/L vs 10.4 mmol/L, p:
0.016) and reduced lactate clearance (22.5 h vs 7 h, p:
0.037) were significant risk factors for developing ANCs.
Among ANGs, patients with favourable outcome had lo-
wer lactate pre-cannulation (9.9 mmol/L vs 17 mmol/L,
p: 0.011) and faster lactate clearance (10 h vs 32 h) than
unfavourable outcomes. Presence of multi-organ failure,
need for renal replacement therapy, type (asystole/brady-
cardia/pulseless electrical activity) and place (out-of-hos-
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pital) of arrest were not significant risk factors for unfa-
vourable outcomes.

Conclusions: Incidence of ANC with unfavourable neuro-
logical outcomes (PCPC 3-6) is high (up to 50%). Longer
time to ECMO cannulation, higher pre-ECMO lactate and
delayed lactate clearance post-cannulation were signifi-
cant risk factors associated with ANC and unfavourable
neurological outcomes. Further research is needed to
understand and improve neurological outcomes, includ-
ing service delivery and clinical practice.
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Study purpose: Extracorporeal cardiopulmonary resusci-
tation (ECPR) is a lifesaving intervention following refrac-
tory cardiac arrest. Guidelines emphasise the importance
of optimal acute phase ECMO (extra corporeal membra-
ne oxygenation) management following cannulation to
improve patient morbidity." Hypocapnia and hypercapnia
influence cerebral blood flow and studies show that rapid
changes in PaCO, can increase the risk of acute brain inju-
ry.2* We conducted this study to assess how PaCO, chan-
ges during the initiation of ECPR in our centre.

Methods: This is a single-centre retrospective cohort study
of patients receiving in-hospital ECPR in a tertiary cardiac
paediatric intensive care centre in the UK. We included
all patients receiving ECPR during a five-year period from
January 2019 to December 2023. Blood gas data were re-
viewed, and values recorded prior to initiation of ECPR;
immediately following cannulation; and then at intervals
of one hour and six hours on ECMO.

Results: A total of 38 patients received ECPR during the
five-year study period. Most patients (26/38) were post-
-cardiotomy (69%). At the time of cannulation, median
PaCO, was 6.42 KPa (IQR 4.88-9.10 KPa). The median
PaCO, was 4.38 KPa (IQR 3.62-4.97 KPa) at one hour; 5.02
KPa (IQR 4.38-5.58 KPa) and 5.10 KPa (IQR 4.20-5.60 KPa)
at six hours.

The median change in PaCO, from prior to cannulation to
one hour on ECMO was 3.46 KPa (IQR 1.37-5.14 KPa) and
median reduction in PaCO, from highest PaCO, recorded
before cannulation to lowest PaCO, in the first six hours
on ECMO was 5.01 KPa (IQR 3.36-7.84 KPa).

Conclusion: This study showed that control of PaCO, in
these patients is difficult and greater attention is requi-

red to optimising the degree and rate of change in PaCO,
levels which may be protective against acute brain injury.
Real-time, inline monitoring may be crucial to facilitate
closer physiological management. Further analysis is re-
quired to assess the neurological impacts for this cohort
of children.
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Objectives: Lung transplantation remains the only thera-
peutic option for patients with end-stage lung disease. In
selected cases, patients can be connected to extracorpo-
real membrane oxygenation (ECMO) as a bridge to lung
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transplantation (BTT). However, ECMO carries a risk of
thrombosis, necessitating anticoagulation therapy. Whi-
le unfractionated heparin (UFH) is commonly used, the
choice of anticoagulation during ECMO is controversial
and varies between institutions. One alternative is low
molecular weight heparin (LMWH) - specifically Enoxa-
parin, which is administered intravenously via continuous
infusion and monitored through the anti-Xa assay.
Methods: At our center, we have implemented conti-
nuous infusion of Enoxaparin for ECMO anticoagula-
tion, including cases of lung ECMO BTT, for an extended
period. This anticoagulation method is also maintained
intraoperatively during the lung transplant without addi-
tional UFH. The efficacy of LMWH is monitored using
the anti-Xa assay, activated partial thromboplastin time
(APTT), and APTT ratio. The therapeutic range for anti-Xa
is kept between 0.3 and 0.7, with an ideal target value
around 0.5.

Results: We analyzed data from three patients who re-
ceived Enoxaparin for anticoagulation as part of ECMO
BTT. Enoxaparin was administered via continuous in-
fusion at a median dose of 500 IU/hour, with a median
body weight-adjusted dose of 9.2 IU/kg/hour. Adequate
prevention of thrombosis was demonstrated with anti-Xa
levels maintained between 0.3 and 0.7. No thrombotic or
bleeding complications occurred during the preoperative
or intraoperative periods with LMWH (Enoxaparin) an-
ticoagulation.

Conclusions: Although our study involves a relatively
small sample size, it suggests that LMWH (Enoxaparin)
can serve as a viable alternative to UFH for anticoagula-
tion in ECMO BTT. Enoxaparin is easily monitored using
the anti-Xa assay and does not increase the risk of throm-
botic or bleeding complications.
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04/10/2023 Early in the morning. A 41-year-old intensivist
drives to his hospital. He has no significant medical his-
tory. That day he suffers vague thoracic discomfort, lea-
ding to a sudden cardiac arrest (SCA) while driving. Fol-
lowing a car crash, immediate bystander CPR, advanced
life support, and veno-arterial extracorporeal membrane
oxygenation (VA-ECMO) resulted in successful resuscitati-
on. The patient required extensive post-resuscitation ma-
nagement, including percutaneous coronary intervention
(PCI) for a total occlusion of the left anterior descending
artery (LAD), management of multiple traumatic injuries,
and treatment of complications such as ventilator-associ-
ated pneumonia, septic shock, and critical illness polyneu-
ropathy. Long-term follow-up revealed several significant
sequelae, including left ventricular thrombus, diffuse ce-
rebral microbleeds, and neuromuscular deficits.

The patient showed successful recovery and was transfer-
red to cardiology for rehabilitation at day 27.

Day 41 transfer to the rehabilitation unit and discharge
home four months and 13 days after cardiac arrest.
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