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Impact of Palliative and End-of-life Care Interventions in the Intensive Care Unit

The relationship between healthcare and environmental decline

Climate change will have a major impact on healthcare provision in the United Kingdom (UK).
Higher temperatures and extreme weather events are expected to increase heat-related deaths
by 5,000 per year and lead to new and increased vector-borne infectious diseases [1]. Air
pollution is already a major harm to public health estimated to cause more than 20,000
respiratory and cardiovascular admissions to hospital each year [2]. The National Health Service
(NHS) currently accounts for around 4% of the UK’s total carbon footprint and aims to reduce
this to net zero across the full scope of its emissions by 2045 [3]. Of this total, around 20% is
attributable to medicines and chemicals, 10% to medical equipment, and 10% to building energy
usage. As an institution that both carries and contributes to much of the burden of environmental

degradation, improving the sustainability of NHS services across all settings is an urgent task.

Palliative and end-of-life care in ICUs

Provision of palliative and end-of-life care in intensive care remains an enduring challenge.
Clinical uncertainty and severity of critical illness means at least one in six people admitted to
the intensive care unit (ICU) in the UK will die there [4]. Dying in an ICU is associated with high use
of technology and resources, and raises questions about whether the care provided is
concordant and proportionate to patients’ wishes; what care would they have wished to receive
when dying? The implications of providing end-of-life care in high technology environments like
ICU are considerable, with many patients not fully aware of what the intensity of ICU treatments
entails and what death can mean in intensive care [5]. Moreover, few people are aware of the
environmental impact of ICU treatments or consider this when making decisions. In this critical

commentary we examine the evidence around palliative and end-of-life interventions in the ICU,
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critique the potential environmental impact and considerations around sustainability, and link

this to an ethical framework.

Palliative care intervention studies in the ICU

Palliative care interventions in the ICU are defined as those aimed at improving quality of life of
patients (and their families) at high risk of dying, including interventions on communication,
ethics consultations, education, palliative care consultation and advance care planning [6].
Studies reporting the impact of palliative care interventions in the ICU have focused on outcomes
examining reductions in length of stay (LOS) [6-11], healthcare resource use — primarily using
intensive care treatment utilisation as a measure (e.g., ventilator-free days, tracheostomy, and
feeding tube use), readmission, and limitation of medical treatment (life-sustaining
interventions) [6]. Some studies have additionally reported reductions in wider (in hospital,
beyond ICUs) healthcare resource utilisation [9], and significantly improved patient/family

satisfaction [10], and anxiety/depression [12].

Length of stay

Hospital and ICU length of stay are the most frequently used outcomes measures in studies
examining the impact of palliative care interventions in ICUs. In a recent systematic review,
which did not include a meta-analysis, 11/30 (36.7%) and 8/22 (36.4%) studies measuring ICU
and hospital length of stay respectively, showed use of palliative care interventions to be
associated with a statistically significant reduction in length of stay [3]. Communication
interventions involving communication facilitators and structured meetings were found to be
commonly associated with reduced length of stay [6]. Settings and targets for interventions were

diverse, as were methods and types of trials, limiting meaningful comparisons. Since 2020, a few
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more studies assessed the impact of ICU-based palliative care interventions on ICU/ hospital
length of stay without a clear change in conclusions. While some studies showed a statistically
significant reduction in days spent in hospital/ICU [5,7], others had contradicting results [6].
Studies have used ICU LOS as a trigger for early palliative care interventions [7, 8]. Although
meaningful when the transfer of end-of-life patients to hospices and palliative care units is
possible, these outcomes are difficult to generalise to most countries outside North Americadue

to differences in the structure of ICU care.

Healthcare resources (intensive care treatments)

Limitation of life-sustaining treatment is also a frequent outcome in studies reporting palliative
care interventions in ICUs [6]. 9/22 (42.9%) of studies assessing the frequency of decisions
around these reported a statistically significant increase, especially following complex
educational interventions and specialist palliative care team involvement [6]. Support with goals
of care and advance care planning also increased in the majority of cases [6]. Some studies used
intensive care treatment utilisation as measures of impact for palliative care interventions. Those
that demonstrated a statistically significant difference found a reduction in therapeutic
interventions [13], decrease in artificial nutrition and hydration [14], and decrease in mechanical
ventilation [14-16] in patients who did not survive to discharge. Interventions leading to these
results had no impact on overall mortality [13, 14, 16]. Arecent study, that included ICU patients,
compared early versus late palliative care input for trauma patients and found reductions in

ventilator days, tracheostomies, and surgical feeding tubes [7].

Environmental cost of intensive care
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Intensive care is considered one of the highest carbon footprint relevant sectors in health care
[17]. Although exact contributions of intensive care to carbon dioxide emissions (CO2-¢), energy,
water and single-use device consumption, and waste are not well established, studies do give
insight into the potential impact. Life Cycle Assessments (LCAs) quantify the environmental
emissions of a process, from raw material extraction to disposal [18]. Most LCAs in healthcare
settings have focused on individual products or procedures. However, McGain et al performed
an LCA of the treatment of ten septic shock patients in a United States (US) and an Australian
ICU [19]. Energy consumption of 272 kWh/day and 3.4 kg/day of single-use material gave an
average CO2-e of 178 kg/day per US patient. Equivalent to daily total CO2-e for 3.5 Americans
[19]. 143kWh/day and 3.4kg/day gave an average 88 kg CO2-e for Australian patients, equivalent
to 1.5 Australians [19]. Arecent LCA found the environmental footprint of intensive inpatient care
in a US hospital to be 7.1 kg of solid waste and 138 kg CO2-e/bed day [18]. An English ICU was
found to use on average 15kWh/day per patient, comparable to a 4-person household [20]. It is
important to consider that these calculations will be dependent on local systems and resource

costs [21].

Potential environmental impact of palliative and end-of-life care interventions in ICUs

Utilitarianism, the greatest benefit for the greatest number at its most fundamental premise,
separates means (actions) and ends (consequences). It places emphasis on the end result of
actions and has been posited as a framework to underpin critical care and resource use [22, 23].
Bein etalpresented a concept of environmentally sustainability in intensive care [17]. They posed
that avoidance of treatments not in accordance with patients’ goals or that produces no medical
benefit for the intended patient, could be the best current contribution to environmental

sustainability [17]. Baid et al presented a similar model and prioritised preventing unnecessary
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resource use and optimising patient length of stay [24], both of which align with a utilitarian view

point of healthcare provision [25].

Although the aforementioned studies do not address the environmental impact of reducing
resource utilisation, we may do so by considering them in unison. With studies presenting the
potential CO2-e and waste production/bed day, one can see how a reduction in LOS and non-

goal concordant treatments could positively impact these figures.

Conclusions and future considerations

It is important to acknowledge that there is not a straightforward relationship between resource
utilisation and goal-concordant care, and we cannot use resource utilisation as a quality
measure for good end-of-life care [26]. However, with the primary aim to ensure goal-concordant
care for patients and their families, the literature does suggest that palliative care interventions
in ICUs can also reduce resource utilisation, and potentially therefore carbon footprint. This
provides a humanistic approach to the consideration of broader impacts around sustainability,

beyond the individual.

Given the impact of the healthcare system on carbon footprint, it is the responsibility of all
healthcare professionals to recognise opportunity to reduce this whilst not negatively impacting
patient care. Ensuring review of medications and interventions for intensive care patients if they
are not concordant with their goals of care is therefore imperative. Patients at high risk of dying,
for whom ICU treatments are concordant with their wishes, can be offered time-limited trials of
critical care whilst mindfully managing expectations [27]. A time-limited trial may aid in the
understanding of the patient's likelihood of meaningful recovery and, in cases where they are not

known, allow clarification of the patient’s wishes and values [27].
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Placing the value on resources, rather than impact on quality of life does suggest a lack of
emphasis on the wider positive environmental impacts of goal-concordant care. With increased
public awareness of, and concern for, environmental issues, it is conceivable that environmental
sustainability may become a value in itself that some patients wish to consider in their end-of-

life care. Understanding the impact of the various treatment options may facilitate this.

Finally, whether patients who receive palliative care in the ICU experience the potential impact
on outcomes may be dependent on the type of interventions used, the timing and healthcare

setting; future studies should reflect the complexity of this issue.
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