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Abstract

Extracorporeal membrane oxygenation (ECMO) is an advanced life 
support strategy used in Intensive Care Units (ICUs) for patients facing 
severe cardiorespiratory failure who do not respond to conventional 
treatments. Although its use has been shown to improve survival rates 
in various clinical contexts, its application raises significant ethical chal-
lenges, particularly when the prognosis is uncertain or the chances of 
recovery are slim. This makes it essential to carefully assess the appro-
priateness of the procedure and consider the possibility of limiting ther-
apeutic effort in order to avoid prolonging human suffering.
The European bioethical principles (vulnerability, dignity, integrity and 
autonomy) present a contextualized approach, considering the fragility 
of the critically ill patient, the importance of preserving well-being and 
the recognition of dignity especially at the end of life.

Keywords: bioethical dilemmas, extracorporeal membrane oxygen-
ation, bioethical principles, dignity, integrity, autonomy, vulnerability.

1. Introduction

Thanks to technological advances, new medical therapies have been 
introduced in Intensive Care Units (ICUs) that can prolong the lives 
of  critically ill patients. Among these is extracorporeal membrane 
oxygenation (ECMO), a technique developed in the 1960s as an evo-
lution of  the cardiopulmonary bypass (CPB) machine, designed to 
provide prolonged cardiorespiratory support in cases of  heart or 
lung failure that do not respond to conventional medical treatments 
(1); however, its ability to maintain vital functions does not always 
guarantee meaningful recovery. This raises profound ethical ques-
tions related to the limits of  treatment, prolonged suffering, and 
dignity at the end of  life.

There are two main modalities of  ECMO support, as shown in 
Table 1. Veno-venous ECMO (VV ECMO) is used specifically to 
provide respiratory support in patients with severe pulmonary fail-
ure, while Veno-arterial ECMO (VA ECMO) provides both cardiac 
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and respiratory support in cases of  cardiogenic shock or refractory 
cardiorespiratory arrest (2). These techniques are typically used in 
patients with potentially reversible conditions when other conven-
tional therapies have failed (1,3).

Table 1. Indications for ECMO Support

Support Instructions Contraindications Complications

ECMO VV

Severe ARDS (PaO2 
< 50 mmHg for 3 
hours), PaO2/FiO2 
< 80 mmHg for 6 
hours, arterial pH 
less than 7.25, PaCO2 
greater than 60 
mmHg.

Multiple organ failure
Poor short-term prog-
nosis (metastatic dis-
ease), advanced-stage 
comorbidities, and 
devastating neurolog-
ical conditions (mas-
sive hemorrhage).

Thrombosis and 
hemorrhage:
Intracranial hem-
orrhage, hemolysis, 
thrombocytopenia.

ECMO VA

Cardiac arrest (ex-
tracorporeal CPR), 
cardiogenic shock 
secondary to acute 
coronary syndrome, 
acute heart failure, 
right or left ventricu-
lar failure, post-car-
diotomy inability to 
wean off  bypass, 
primary graft failure 
in heart transplan-
tation, myocarditis, 
refractory ventric-
ular arrhythmias, 
severe hypothermia 
(<28°C) with he-
modynamic insta-
bility, and septic car-
diomyopathy.

Unwitnessed car-
diac arrest, severe 
aortic insufficiency, 
severe and irrevers-
ible multiple organ 
failure, severe and 
irreversible brain in-
jury, widespread ma-
lignant disease, aortic 
dissection, peripheral 
arterial disease, and 
low probability of  
myocardial recovery.

Thrombosis and 
ischemia in ex-
tremities, hemoly-
sis, acute kidney 
failure.

Source: prepared by the authors, adapted from the General Guidelines for All ECLS Cases, Ex-
tracorporeal Life Support Organization (ELSO), 2017.
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In certain situations, ECMO can become what is commonly referred 
to as a “bridge to nowhere” (2). This occurs when clinical recovery, 
transplantation, or transition to another therapeutic modality are not 
feasible (4,5). In such circumstances, ECMO ceases to be a thera-
peutic tool and becomes a source of  significant ethical conflict. The 
dilemma lies not only in deciding when to initiate this support but 
also in identifying the appropriate time to limit or withdraw it, prior-
itizing the patient’s dignity and well-being over goals focused solely 
on prolonging biological functions (6,7). In this context, bioethics 
plays a fundamental role as a guide for clinical decision-making relat-
ed to ECMO.

A narrative literature review was conducted to analyze the main 
bioethical dilemmas associated with the use of  the ECMO system 
from the perspective of  European bioethical principles. This type of  
review was considered appropriate for integrating clinical, ethical, 
and regulatory perspectives, as well as for contextualizing deci-
sion-making in highly technologically complex scenarios. The review 
included original articles, narrative and systematic reviews, consen-
sus documents, clinical guidelines, and bioethical analyses published 
in peer-reviewed journals that explicitly addressed the use of  ECMO 
in critically ill patients and its ethical implications.

The information was organized thematically, identifying the main 
bioethical dilemmas linked to the indication, continuation, and dis-
continuation of  ECMO.

This article proposes incorporating European bioethical princi-
ples —such as vulnerability, dignity, integrity, and autonomy— as 
established in the Barcelona Declaration and elaborated by Torral-
ba, as a complementary alternative to principlism (9). These princi-
ples offer a more comprehensive approach to addressing the moral 
complexity inherent in the use of  ECMO, especially in situations 
with uncertain prognoses or when considering limiting therapeutic 
efforts.
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2. Ethical and bioethical dilemmas in ECMO

Ethics is the branch of  philosophy that examines voluntary and con-
scious human actions, evaluating them in terms of  whether they are 
morally acceptable or unacceptable within a specific social context. 
In the field of  healthcare, medical ethics guides clinical decisions, 
while deontology establishes the norms and duties that govern re-
lationships among healthcare personnel, patients, and society (9,10). 
Bioethics, on the other hand, emerges as an applied discipline that 
extends this reflection to the fields of  life sciences and biomedicine. 
Its purpose is to analyze and provide normative frameworks for ad-
dressing dilemmas arising from advanced medical technologies, es-
pecially when these affect the beginning, maintenance, or end of  
human life (11,12). An ethical dilemma is a situation in which pro-
fessionals are confronted with conflicting moral principles or ethical 
norms, where no single decision can satisfy all the implicit values 
(13). A contemporary example in this field is the use of  ECMO, a 
technology that operates on the borderline between potential recov-
ery and the artificial prolongation of  the dying process.

The use of  ECMO is a measure typically implemented in urgent 
situations, amid diagnostic uncertainties, and sometimes under high 
emotional pressure, where the impulse to “do everything possible” 
could overshadow a more measured ethical assessment (5). In these 
contexts, ECMO not only sustains physiological functions but also 
sustains hopes and, at times, unrealistic expectations regarding re-
covery (6).

The bioethical framework began to take shape in the United 
States following the Belmont Report (1974), which established the 
foundational principles of  autonomy, beneficence, and justice to 
govern research involving human subjects (11). Years later, Beau-
champ and Childress expanded this framework to the bioethical 
“four principles” by incorporating the concept of  non-maleficence. 
These principles have guided clinical practice for decades, forming 
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an important foundation for medical decision-making (12,14). How-
ever, the traditional “four principles” face challenges in complex and 
highly technified clinical scenarios. This is particularly relevant in 
cases such as patients undergoing ECMO treatment in situations 
with an uncertain or unfavorable prognosis (15). The lack of  a clear 
hierarchy among the principles and their predominantly individu-
al-centered approach make it difficult to resolve tensions between 
patient autonomy, the clinical decisions of  the medical team, and 
the emotional and social repercussions arising from therapeutic de-
cisions (16). This tension becomes evident in cases where ECMO 
ceases to be a bridge to recovery or transplantation and instead be-
comes a “bridge to nowhere” (8,17,18). In these circumstances, ex-
tracorporeal support may prolong biological life without offering a 
reasonable prospect of  functional recovery, leading to a scenario of  
therapeutic futility, which causes profound physical, psychological, 
and moral suffering for the patient, their family members, and even 
the healthcare team in charge.

One of  the greatest ethical dilemmas lies not so much in deciding 
when to initiate ECMO, but rather in identifying when prolonging 
its use is no longer ethically justifiable. Unjustifiably extending the 
use of  ECMO in cases of  medical futility can lead to futile medical 
treatment, understood as the continuation of  a disproportionate in-
tervention that prolongs suffering without offering any real benefits 
(19). Faced with this dilemma, key questions arise regarding the limits 
of  traditional ethical principles: how to respect autonomy in patients 
who are unconscious or unable to participate in decision-making; 
when the intent to benefit becomes harmful; whether it is morally 
correct to maintain advanced life support simply because it is tech-
nologically possible; and what impact the moral burden faced by the 
medical team has when making these decisions (2,18,20).

In Europe, this type of  analysis gave rise to the bioethical princi-
ples of  vulnerability, dignity, integrity, and autonomy enshrined in 
the Barcelona Declaration in 1995 (12). Subsequently, authors such 
as Torralba, Rendtorff, and Kemp expanded these concepts to adapt 
them to European cultural particularities and address the ethical 
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challenges associated with the growing use of  biomedical technolo-
gies (14). In the case of  ECMO, European principles provide rele-
vant tools by focusing not only on the technological or medical as-
pects of  treatment but also on the human and contextual dimensions 
necessary for a more comprehensive ethical evaluation, as shown in 
Figure 1.

Figure 1. European bioethical principles

Source: author´s own work.

3. Vulnerability 

The principle of  vulnerability expresses the finitude and the physical 
and existential fragility of  human beings in the face of  illness, a fra-
gility that is magnified in the case of  critically ill patients on advanced 
life support, whose lives are biologically sustained by technology (4); 
within the context of  ECMO, this vulnerability transcends the bio-
logical realm, also encompassing the psychological, social, and moral 
dimensions in the face of  illness; the principle of  respect for vulner-
ability calls for restoring the natural balance of  the human body (18).
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Absolute dependence on invasive technology, coupled with the 
inability to communicate and the loss of  control over one’s own 
body, places the patient in a position of  maximum ethical exposure 
(18). In European bioethical principles, vulnerability is placed at the 
core of  moral reflection, recognizing that not all individuals have 
the same opportunities to exercise their autonomy (19,20).

This perspective is particularly relevant for patients on ECMO, 
most of  whom are sedated, intubated, or experiencing impaired 
consciousness that limits their ability to actively participate in deci-
sions regarding their treatment (21). From this perspective, vulnera-
bility requires the healthcare team to assume an even greater ethical 
responsibility, in which healthcare personnel act as temporary custo-
dians of  the patient’s values and wishes, bearing the duty to make 
decisions that strike a balance between potential benefits and the risk 
of  perpetuating suffering (4).

Vulnerability, therefore, should not be interpreted as a justifica-
tion for making arbitrary, paternalistic decisions; rather, it implies a 
commitment to prudence, ethical deliberation, and active protection 
of  the person’s dignity (22). Similarly, vulnerability also affects fami-
lies, who face extremely complex decisions under an enormous 
emotional burden and with limited technical knowledge. The uncer-
tainty surrounding the prognosis of  ECMO can fuel unrealistic ex-
pectations of  recovery, making it difficult to accept therapeutic lim-
its (18,21,23). In this context, bioethics emphasizes the importance 
of  transparent, honest, and empathetic communication that allows 
family members to understand that technology does not always 
guarantee recovery and that providing end-of-life support is also a 
meaningful and legitimate form of  care (21,23).

4. Integrity

The principle of  integrity refers to the wholeness of  life, which must 
not be destroyed; it implies respect for privacy and the patient’s un-
derstanding of  their own life and illness—not merely as a biological 
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organism, but as a being with an identity, history, values, and mean-
ingful relationships (9,19). Within the context of  ECMO, this prin-
ciple takes on special importance due to the invasive nature of  the 
treatment; this procedure involves cannulation of  large vessels, con-
nection to extracorporeal circuits, and constant interaction with the 
patient’s body (23).

The experience of  bodily fragmentation endured by a person 
undergoing ECMO can be reflected in a symbolic rupture of  their 
personal integrity. The body becomes an object of  continuous tech-
nological intervention, with the focus centered on physiological pa-
rameters such as flow rates, pressures, and blood gas levels, pushing 
the human dimension of  care into the background (23); this dynam-
ic underscores how technology-driven care can shift the clinical fo-
cus toward the machines, overlooking the fact that the true subject 
of  care remains the patient connected to them.

From a bioethical perspective, preserving the patient’s integrity 
requires recognizing the limits of  medical intervention and assessing 
whether prolonging the use of  ECMO support remains proportion-
ate to the expected benefit (24,25). If  treatment ceases to contribute 
significantly to recovery or the alleviation of  suffering, its unneces-
sary prolongation could compromise the patient’s overall well-being 
(26); ensuring integrity is also closely linked to decisions regarding 
the limitation or withdrawal of  ECMO (27,28).

These decisions do not constitute therapeutic abandonment; on 
the contrary, they can be understood as an act of  respect for the 
person. By choosing to avoid excessive treatment, a transition to care 
focused on comfort and dignity is made possible (21,29). Determin-
ing the appropriate time to discontinue extracorporeal support re-
quires both technical knowledge and an ethical sensitivity that goes 
beyond the mere pursuit of  preserving biological functions (23).

Finally, the principle of  integrity also encourages the medical 
team to question its own professional practice. Constant exposure to 
extreme situations, the pressure inherent in managing advanced 
technologies, and the emotional burden associated with end-of-life 
decisions can lead to significant moral exhaustion (28). Recognizing 
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the importance of  healthcare professionals’ integrity involves foster-
ing spaces for ethical reflection, institutional support, and interdisci-
plinary collaboration, thereby helping to maintain a more humane 
and mindful clinical practice even in highly technological settings (6).

5. Autonomy

The principle of  autonomy recognizes each person’s right to make 
free and informed decisions regarding their health, in accordance 
with their own values, beliefs, and personal preferences (30).

In the ECMO setting, this principle faces serious challenges, as 
many patients who could benefit from this therapy are often in crit-
ical condition, sedated, or experiencing impaired levels of  conscious-
ness (24). These conditions make it difficult or even impossible to 
uphold the principle of  respect for autonomy (21,23). In such situa-
tions, the responsibility for decision-making generally falls to legal 
representatives or family members, who assume the role of  surro-
gate decision-makers (21,27).

This model of  surrogate autonomy presents profound ethical 
dilemmas, especially when there are no advance directives or when 
the patient has not previously expressed their wishes. In such situa-
tions, the medical team must strive to interpret the patient’s wishes, 
considering their personal history, values, and beliefs, and ensuring 
that decisions are not guided exclusively by the wishes or fears of  
family members (2, 30).

One of  the most common errors in clinical practice is assum-
ing that mere access to technology implies a moral obligation to 
use it. From a bioethical perspective, respecting patient autonomy 
does not necessarily mean initiating or continuing ECMO treatment 
but rather ensuring that the decisions made reflect what the patient 
themselves would have considered acceptable for their life (23,27). 
In this context, informed consent should be understood as a flexible 
and ongoing process, reevaluated as the patient’s clinical condition 
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evolves, rather than as a one-time action at the start of  the procedure 
(21, 22).

The high technical complexity of  the treatment and the inherent 
uncertainty regarding its prognosis require transparent, sincere, and 
empathetic communication between the medical team and family 
members (21), as well as the involvement of  the bioethics team to 
address interdisciplinary conflicts. This approach facilitates shared 
decision-making that reduces the emotional and moral burden on 
family members, while promoting decisions that reflect the patient’s 
best interests, especially when considering limiting or withdrawing 
extracorporeal support (26,29).

6. Dignity

Dignity is an inherent quality of  every person, regardless of  their 
health status, level of  consciousness, or prognosis (28,29). In the 
case of  ECMO use, this value is particularly compromised due to 
the invasive nature of  the therapy, its complete dependence on tech-
nology, and the risk of  prolonging biological life without guarantee-
ing the patient’s well-being and sense of  purpose (31).

European bioethical principles place dignity at the center of  
moral decision-making, recognizing that human life transcends the 
mere preservation of  physiological functions (20). ECMO technol-
ogy can maintain heart function and gas exchange processes, but it 
does not always succeed in restoring a life that the patient them-
selves considers worth living (23,33). In these circumstances, pro-
longing the use of  life support could become an avoidable source of  
suffering.

Respecting the dignity of  a patient on ECMO involves recogniz-
ing the limitations of  medicine and identifying the moments when 
discontinuing support becomes an ethical course of  action, especial-
ly if  it no longer provides benefits (23,32,33). Such withdrawal 
should not be interpreted as abandonment, but rather as a decision 
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based on respect for the individual (34). This approach takes on par-
ticular relevance in debates regarding the limitation of  therapeutic 
efforts, since the withdrawal of  ECMO can facilitate the transition 
to palliative care, which focuses on providing comfort, alleviating 
suffering, and accompanying the patient in their final days (21,33).

Dignity is also reflected in the care provided to the patient while 
on ECMO support; respectful treatment, protection of  privacy, ade-
quate pain management, and addressing the patient’s emotional and 
spiritual needs are essential aspects of  dignified care (33,34). Even 
when the patient is unable to express themselves, the medical team’s 
attitude toward them must demonstrate recognition of  their value 
as a human being (21,31). Finally, preserving dignity calls on health-
care systems and professionals to evaluate the responsible use of  
highly specialized resources. Distributive justice, although not always 
explicitly stated in European principles, is deeply linked to dignity, 
especially when questioning the allocation of  costly technologies in 
cases of  medical futility, particularly in contexts where resources are 
limited (31,35).

Conclusions

The use of  ECMO represents one of  the greatest advances in con-
temporary critical care medicine; however, its implementation raises 
complex ethical dilemmas that transcend the technical dimension of  
life support (24). This review highlights that, although ECMO has 
been shown to improve survival in selected patients (23), its applica-
tion in scenarios with an uncertain or unfavorable prognosis requires 
in-depth ethical reflection aimed at avoiding futile medical treatment 
and preserving human dignity.

International literature agrees that decisions regarding the initia-
tion, maintenance, and withdrawal of  ECMO are marked by a high 
degree of  clinical and moral uncertainty. The ability to prolong bio-
logical functions does not eliminate the vulnerability of  the critically 
ill patient, nor does it guarantee favorable outcomes.
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European bioethical principles acknowledge the critically ill pa-
tient’s state of  extreme fragility, the invasiveness of  the technology, 
and the need to preserve the whole person beyond mere biological 
survival (35). One significant aspect identified is the moral burden 
faced by healthcare professionals involved in the care of  ECMO 
patients; the pressure to maintain advanced technologies, combined 
with prognostic uncertainty and family expectations, can lead to 
emotional strain and moral suffering. In this context, bioethics not 
only guides clinical decision-making but also helps protect profes-
sional integrity through shared ethical deliberation, interdisciplinary 
collaboration, and institutional support (25).

In this regard, the limitation or withdrawal of  extracorporeal 
support, when it ceases to be proportionate, should not be interpret-
ed as a therapeutic failure but rather as an expression of  ethically 
grounded care (30,34); only through a balanced integration of  tech-
nical knowledge, ethical reflection, and human sensitivity will it be 
possible to ensure the appropriate use of  ECMO.

One limitation of  this review is that it did not follow a sys-
tematic methodology, which may restrict the generalizability of  its 
conclusions.

References

1.	 Dutzmann J, Grahn H, Boeken U, Jung C, Michalsen A, Duttge G. Ethical aspects 
in the context of extracorporeal life support systems (ECLS): consensus paper of 
the DGK, DGTHG and DGAI. Anaesthesiologie. 2024; 73(9):591-598. https://doi.
org/10.1007/s00101-024-01458-6 

2.	 Kirsch R, Munson D. Ethical and end of life considerations for neonates requiring 
ECMO support. Semin Perinatol. 2018; 42(2):129-137. https://doi.org/10.1053/j.
semperi.2017.12.009 

3.	 Extracorporeal Life Support Organization (ELSO). ELSO live registry dashboard 
of ECMO patient data [Internet]. Ann Arbor (MI): ELSO; 2025 [cited 2025 Mar 03]. 
Available at: https://www.elso.org/registry/internationalsummaryandreports/inter-
nationalsummary.aspx

4.	 Sonntag EA, Shah KB, Katz JN. Educating resident and fellow physicians on the 
ethics of mechanical circulatory support. AMA J Ethics. 2019; 21(5):E407-415. 
https://doi.org/10.1001/amajethics.2019.407 

https://doi.org/10.36105/mye.2026v37n4.05
https://doi.org/10.1007/s00101-024-01458-6
https://doi.org/10.1007/s00101-024-01458-6
https://doi.org/10.1053/j.semperi.2017.12.009
https://doi.org/10.1053/j.semperi.2017.12.009
https://www.elso.org/registry/internationalsummaryandreports/internationalsummary.aspx
https://www.elso.org/registry/internationalsummaryandreports/internationalsummary.aspx
https://doi.org/10.1001/amajethics.2019.407


M. Malvaez, S. Weingerz

1262	 Medicina y Ética - October-December 2026 - Vol. 37 - No. 4
https://doi.org/10.36105/mye.2026v37n4.05

5.	 Machado DS, Garros D, Montuno L, Avery LK, Kittelson S, Peek G. Finishing well: 
compassionate extracorporeal membrane oxygenation discontinuation. J Pain 
Symptom Manage. 2022; 63(5):e553-e562. https://doi.org/10.1016/j.jpainsym-
man.2021.11.010 

6.	 Abrams DC, Prager K, Blinderman CD, Burkart KM, Brodie D. Ethical dilemmas 
encountered with the use of extracorporeal membrane oxygenation in adults. 
Chest. 2014; 145(4):876-882. https://doi.org/10.1378/chest.13-1138 

7.	 Childress A, Bibler T, Moore B, Nelson RH, Robertson-Preidler J, Schuman O, et 
al. From bridge to destination? Ethical considerations related to withdrawal of 
ECMO support over the objections of capacitated patients. Am J Bioeth. 2023; 
23(6):5-17. https://doi.org/10.1080/15265161.2022.2075959 

8.	 Abrams D, Brodie D, Arcasoy SM. Extracorporeal life support in lung trans-
plantation. Clin Chest Med. 2017; 38(4):655-666. https://doi.org/10.1016/j.
ccm.2017.07.006 

9.	 Torralba Roselló F. Historia de la bioética; principios europeos de la bioética [Inter-
net]. Capacitación Ética Becados FOREAPS; c201? [cited 2025 Jul 03]. Available 
at: http://www.rlillo.educsalud.cl/Capac_Etica_BecadosFOREAPS/Principios%20
europeos%20de%20la%20bioetica%20F%20Torralba.pdf

10.	 Hincapié Sánchez J, Medina Arellano MJ. Bioética: teorías y principios. Enseñan-
za transversal en bioética y bioderecho [Internet]. Ciudad de México: Instituto de 
Investigaciones Jurídicas, UNAM; 2019 [cited 2025 Jul 04]. Available at: https://
archivos.juridicas.unam.mx/www/bjv/libros/13/6006/1.pdf

11.	 Beauchamp TL, Childress JF. Principios de ética biomédica. Barcelona: Masson; 
1999. 

12.	 Beauchamp TL. Principialismo bioético y biojurídico: ¿necesitan la bioética y 
el bioderecho europeos un marco diferente de principios? Principia Iuris. 2020; 
17(36):10-33. Available at: https://revistas.santototunja.edu.co/index.php/piuris/
es/article/view/2060/1800 

13.	 Nacu AG, Constantin DA, Rogozea LM. Ethical dilemmas and legal responsibili-
ties in patient care: an analysis of hospital safety. Healthcare (Basel). 2025; 
13(21):2800. https://doi.org/10.3390/healthcare13212800 

14.	 Beauchamp TL, Childress JF. Principles of biomedical ethics: marking its fortieth 
anniversary. Am J Bioeth. 2019; 19(11):9-12. https://doi.org/10.1080/15265161.20
19.1665402 

15.	 Cameron J, Savulescu J, Wilkinson D. Is withdrawing treatment really more pro-
blematic than withholding treatment? J Med Ethics. 2021; 47(11):722-726. https://
doi.org/10.1136/medethics-2020-106330 

16.	 Jöbges S, Seidlein AH, Knochel K, Michalsen A, Duttge G, Supady A. Time-limited 
trials (TLT) in the intensive care unit: recommendations from the ethics section of 
the DIVI and the ethics section of the DGIIN. Med Klin Intensivmed Notfmed. 
2024; 119(4):291-295. https://doi.org/10.1007/s00063-024-01112-4 

17.	 Razzaq A, Prager KM, Garan AR, Hastie J, Brodie D, Abrams D. Ethical conside-
rations for mechanical support. Anesthesiol Clin. 2025; 43(2):267-282. https://doi.
org/10.1016/j.anclin.2025.02.003 

https://doi.org/10.36105/mye.2026v37n4.05
https://doi.org/10.1016/j.jpainsymman.2021.11.010
https://doi.org/10.1016/j.jpainsymman.2021.11.010
https://doi.org/10.1378/chest.13-1138
https://doi.org/10.1080/15265161.2022.2075959
https://doi.org/10.1016/j.ccm.2017.07.006
https://doi.org/10.1016/j.ccm.2017.07.006
http://www.rlillo.educsalud.cl/Capac_Etica_BecadosFOREAPS/Principios%20europeos%20de%20la%20bioetica%20F%20Torralba.pdf
http://www.rlillo.educsalud.cl/Capac_Etica_BecadosFOREAPS/Principios%20europeos%20de%20la%20bioetica%20F%20Torralba.pdf
https://archivos.juridicas.unam.mx/www/bjv/libros/13/6006/1.pdf
https://archivos.juridicas.unam.mx/www/bjv/libros/13/6006/1.pdf
https://revistas.santototunja.edu.co/index.php/piuris/es/article/view/2060/1800
https://revistas.santototunja.edu.co/index.php/piuris/es/article/view/2060/1800
https://doi.org/10.3390/healthcare13212800
https://doi.org/10.1080/15265161.2019.1665402
https://doi.org/10.1080/15265161.2019.1665402
https://doi.org/10.1136/medethics-2020-106330
https://doi.org/10.1136/medethics-2020-106330
https://doi.org/10.1007/s00063-024-01112-4
https://doi.org/10.1016/j.anclin.2025.02.003
https://doi.org/10.1016/j.anclin.2025.02.003


Bioethical dilemmas in the use of  extracorporeal membrane oxygenation...

Medicina y Ética - October-December 2026 - Vol. 37 - No. 4	 1263
https://doi.org/10.36105/mye.2026v37n4.05

18.	 Rendtorff JD. Basic ethical principles in European bioethics and biolaw: autonomy, 
dignity, integrity and vulnerability-towards a foundation of bioethics and biolaw. Med 
Health Care Philos. 2002; 5(3):235-244. https://doi.org/10.1023/A:1021132602330 

19.	 Reyes AE, Cruz MJ. Principios bioéticos para profesionales de la salud [Internet]. 
Ciudad de México: CUAED, Facultad de Medicina, UNAM; 2023 [cited 2025 Jul 
13]. Available at: https://repositorio-uapa.cuaed.unam.mx/repositorio/moodle/plu-
ginfile.php/2571/mod_resource/content/4/UAPA-Principios-Bioeticos-Profesiona-
les-Salud/index.html

20.	 Michels G, John S, Janssens U, Raake P, Schütt KA, Bauersachs J. Palliative 
aspects in clinical acute and emergency medicine as well as intensive care medi-
cine: consensus paper. Med Klin Intensivmed Notfmed. 2023; 118(Suppl 1):14-38. 
https://doi.org/10.1007/s00063-023-01016-9 

21.	 Rendtorff JD. Ethical principles in European bioethics and biolaw: autonomy, dig-
nity, integrity and vulnerability. Principia Iuris. 2020; 17(36):10-33.

22.	 Riera del Brío J. Reanimación extracorpórea: entre la vida y la muerte. Barcelona: 
Ediciones Destino; 2025.

23.	 Peek GJ, Mugford M, Tiruvoipati R, Wilson A, Allen E, Thalanany MM. Efficacy 
and economic assessment of conventional ventilatory support versus extracorpo-
real membrane oxygenation for severe adult respiratory failure (CESAR): a mul-
ticentre randomised controlled trial. Lancet. 2009; 374(9698):1351-1363. https://
doi.org/10.1016/S0140-6736(09)61069-2 

24.	 Abrams D, Curtis JR, Prager KM, Garan AR, Hastie J, Brodie D. Ethical conside-
rations for mechanical support. Anesthesiol Clin. 2019; 37(4):661-673. https://doi.
org/10.1016/j.anclin.2019.08.001 

25.	 Brodie D, Curtis JR, Vincent JL, Bakker J, Brown CE, Creteur J. Treatment limita-
tions in the era of ECMO. Lancet Respir Med. 2017; 5(10):769-770. https://doi.
org/10.1016/S2213-2600(17)30263-1 

26.	 Moynihan KM, Dorste A, Siegel BD, Rabinowitz EJ, McReynolds A, October TW. 
Decision-making, ethics, and end-of-life care in pediatric extracorporeal membra-
ne oxygenation: a comprehensive narrative review. Pediatr Crit Care Med. 2021; 
22(9):806-812. https://doi.org/10.1097/PCC.0000000000002766 

27.	 Kant I. Fundamentación de la metafísica de las costumbres. 6ª ed. Madrid: Espa-
sa-Calpe; 2017.

28.	 Al Yatim S. Destino y dignidad: la vida de Samir Al Yatim. Bloomington (IN): Pali-
brio; 2013.

29.	 Shankar V, Costello JP, Peer SM, Klugman D, Nath DS. Ethical dilemma: offering 
short-term extracorporeal membrane oxygenation support for terminally ill chil-
dren who are not candidates for long-term mechanical circulatory support or heart 
transplantation. World J Pediatr Congenit Heart Surg. 2014; 5(2):311-314. https://
doi.org/10.1177/2150135113509820 

30.	 Barbaro RP, MacLaren G, Boonstra PS, Combes A, Agerstrand C, Annich G. Ex-
tracorporeal membrane oxygenation for COVID-19: evolving outcomes from the 
international Extracorporeal Life Support Organization registry. Lancet. 2021; 
398(10307):1230-1238. https://doi.org/10.1016/S0140-6736(21)01960-7 

https://doi.org/10.36105/mye.2026v37n4.05
https://doi.org/10.1023/A:1021132602330
https://repositorio-uapa.cuaed.unam.mx/repositorio/moodle/pluginfile.php/2571/mod_resource/content/4/UAPA-Principios-Bioeticos-Profesionales-Salud/index.html
https://repositorio-uapa.cuaed.unam.mx/repositorio/moodle/pluginfile.php/2571/mod_resource/content/4/UAPA-Principios-Bioeticos-Profesionales-Salud/index.html
https://repositorio-uapa.cuaed.unam.mx/repositorio/moodle/pluginfile.php/2571/mod_resource/content/4/UAPA-Principios-Bioeticos-Profesionales-Salud/index.html
https://doi.org/10.1007/s00063-023-01016-9
https://doi.org/10.1016/S0140-6736(09)61069-2
https://doi.org/10.1016/S0140-6736(09)61069-2
https://doi.org/10.1016/j.anclin.2019.08.001
https://doi.org/10.1016/j.anclin.2019.08.001
https://doi.org/10.1016/S2213-2600(17)30263-1
https://doi.org/10.1016/S2213-2600(17)30263-1
https://doi.org/10.1097/PCC.0000000000002766
https://doi.org/10.1177/2150135113509820
https://doi.org/10.1177/2150135113509820
https://doi.org/10.1016/S0140-6736(21)01960-7


M. Malvaez, S. Weingerz

1264	 Medicina y Ética - October-December 2026 - Vol. 37 - No. 4
https://doi.org/10.36105/mye.2026v37n4.05

31.	 Suverein MM, Shaw D, Lorusso R, Delnoij TSR, Essers B, Weerwind PW. Ethics 
of ECPR research. Resuscitation. 2021; 169:136-142. https://doi.org/10.1016/j.
resuscitation.2021.08.007 

32.	 Clark JD, Baden HP, Berkman ER, Bourget E, Brogan TV, Di Gennaro JL. Ethical 
considerations in ever-expanding utilization of ECLS: a research agenda. Front 
Pediatr. 2022; 10:896232. https://doi.org/10.3389/fped.2022.896232 

33.	 Drake M, Cox P. Ethics: end-of-life decision-making in a pediatric patient with SMA 
type 2: the influence of the media. Neurology. 2012; 78(23):e143-e145. https://doi.
org/10.1212/WNL.0b013e318258f835 

34.	 Emanuel EJ, Persad G, Upshur R, Thome B, Parker M, Glickman A. Fair alloca-
tion of scarce medical resources in the time of Covid-19. N Engl J Med. 2020; 
382(21):2049-2055. https://doi.org/10.1056/NEJMsb2005114 

35.	 García-Sánchez E, García Garcés L, Grande Aranda JI, Huertas Valverde B. Aná-
lisis bioético de los resultados del cuestionario sobre bioética y dignidad humana. 
Cuad Bioet. 2024; 35(115):227-242. https://doi.org/10.30444/CB.177 

https://doi.org/10.36105/mye.2026v37n4.05
https://doi.org/10.1016/j.resuscitation.2021.08.007
https://doi.org/10.1016/j.resuscitation.2021.08.007
https://doi.org/10.3389/fped.2022.896232
https://doi.org/10.1212/WNL.0b013e318258f835
https://doi.org/10.1212/WNL.0b013e318258f835
https://doi.org/10.1056/NEJMsb2005114
https://doi.org/10.30444/CB.177

