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Abstract

Consider the hypothetical case of a 75-year-old patient admitted to the intensive care unit (ICU) 

for acute hypoxic respiratory failure due to pneumonia and systolic heart failure. Although she 

suffers from a potentially treatable infection, her advanced age and chronic illness increase her risk 

of experiencing a poor outcome. Her family feels conflicted about whether the use of mechanical 

ventilation would be acceptable given what they understand about her values and preferences. In 

the ICU setting, clinicians, patients, and surrogate decision-makers frequently face challenges of 

prognostic uncertainty as well as uncertainty regarding patients’ goals and values. Time-limited 

trials (TLTs) of life-sustaining treatments in the ICU have been proposed as one strategy to help 

facilitate goal-concordant care in the midst of a complex and high-stakes decision-making 

environment. TLTs represent an agreement between clinicians and patients or surrogate decision-

makers to employ a therapy for an agreed-upon time period, with a plan for subsequent 

reassessment of the patient’s progress according to previously-established criteria for 

improvement or decline. Herein, we review the concept of TLTs in intensive care, and explore 

their potential benefits, barriers, and challenges. Research demonstrates that, in practice, TLTs are 

conducted infrequently and often incompletely, and are challenged by system-level factors that 

diminish their effectiveness. The promise of TLTs in intensive care warrants continued research 

efforts, including implementation studies to improve adoption and fidelity, observational research 
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to determine optimal timeframes for TLTs, and interventional trials to determine if TLTs 

ultimately improve the delivery of goal-concordant care in the ICU.
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Goal-Concordant Care in the Intensive Care Unit

For seriously ill patients admitted to an intensive care unit (ICU), the delivery of “goal-

concordant care” is a fundamental priority. Goal-concordant care entails directing medical 

interventions towards patient-identified goals while respecting patients’ limitations on 

unacceptable interventions.1,2 Yet, delivering goal-concordant care for patients admitted to 

the ICU can be challenging. First, marked prognostic uncertainty early in the course of 

critical illness undermines the ability of ICU clinicians to accurately determine which goals 

(e.g., survival, functional recovery, maintenance of independence) are realistic for an 

individual patient based on the clinical context.3-5 Second, ICU clinicians do not typically 

have a longstanding relationship with their patients prior to ICU admission. Without a prior 

relationship, it can be challenging to establish trust,6,7 and it may take time to learn a 

patient’s values and preferences.8,9 Third, patients, their surrogate decision-makers, and 

their families are typically facing an unfamiliar, life-altering juncture at the time of ICU 

admission with little understanding of the medical interventions available to them in the 

ICU. Thus, patients and their surrogate decision makers may require support and time to 

understand the current situation, evaluate the interventions and range of potential outcomes, 

and establish goals by reconciling current realities with the patients’ underlying values and 

priorities.10 Lastly, surrogate decision makers may also face the perceived responsibility to 

pursue any possible intervention for the chance of a loved one’s recovery, the desire to not 

feel responsible for a love one’s death, and the pressure to maintain unity within the family 

unit in the midst of emotionally tumultuous circumstances.11

These challenges are exacerbated by system-level features of the ICU that generally promote 

invasive interventions and lack support for the complex, time-intensive process of providing 

goal-concordant care.12 The ICU environment is influenced by what has been previously 

labeled as “the technological imperative”13— the implicit notion that an intervention is “the 

correct moral treatment decision just because it exists as a technical option.”3 Implicit in this 

mindset are the biases that if a problem exists, action must be taken to fix it, and that, if a 

technological solution is possible, it must be attempted. This mindset fails to consider 

whether the use of a technological intervention (e.g. mechanical ventilation as a solution to 

the problem of hypoxic respiratory failure) helps to achieve a patient’s goal.13 The notion of 

the technological imperative and the intervention-permissive ICU environment contribute to 

a latent, system-level property of the ICU we recognize as “clinical momentum.”14 Clinical 

momentum is a phenomenon whereby individual signs, symptoms, and diagnoses are 

directly linked with their corresponding interventions, and one intervention often begets 

another. This process leads to an accumulation of invasive interventions over time and may 
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bypass important opportunities to pause and consider how a trajectory of intervention aligns 

with a patient’s overarching goals of care.14

Time-limited trials (TLTs) of life-sustaining treatments in the ICU have been proposed as 

one strategy to help facilitate goal-concordant care in the midst of the complex and high-

stakes decision-making environment of the ICU.3,8,15-17 Herein, we will review the concept 

of TLTs of intensive care, and explore the potential benefits, barriers, and challenges for 

TLTs, illustrated through the case of a hypothetical patient in the ICU.

A 75-year-old woman with chronic systolic heart failure develops acute hypoxic respiratory 

failure due to pneumonia and pulmonary edema. At the time of initial medical evaluation, 

she is encephalopathic and unable to participate in decision making about her care. The ICU 

team is concerned that her respiratory status will continue to deteriorate and she will soon 

require mechanical ventilation. Her family shares that she has never explicitly discussed her 

end-of-life wishes, but describes her as “a fighter, with a strong will to live”, but for whom 

long-term quality of life and independence is very important. She has previously commented 

that she would never want to be kept alive on machines or live in a nursing home. They want 

her to get better, but they also feel conflicted as to whether the use of mechanical ventilation 

is appropriate given what they understand about her values and preferences.

The Concept of a Time-Limited Trial in the ICU

In one of the first formal descriptions of TLTs in the literature, Timothy Quill and Robert 

Holloway define TLT as “an agreement between clinicians and a patient/family to use 

certain medical therapies over a defined period to see if the patient improves or deteriorates 

according to agreed-on clinical outcomes.”8 TLTs, also known as “treatment trials,”11 have 

been described as a “third option” for patients, families, and clinicians who are facing high-

stakes decisions about the pursuit of life-prolonging, intensive care or, alternatively, end-of-

life care focused primarily on a patient’s comfort. This third option of a TLT alleviates the 

dichotomy of this decision and provides an opportunity to trial an intervention that can 

potentially restore the patient’s health and reevaluate its risks and benefits after the passage 

of time. TLTs are typically employed in the context of uncertainty,16 whether the uncertainty 

lies in prognosis, in the application of a patient’s goals, values, and preferences, or in both 

(Figure).

In a qualitative interview study of ICU physicians, investigators found unanimous 

recognition of the utility of TLTs. Participating physicians reported using TLTs for three 

distinct purposes: (1) to prepare for a shift toward comfort-focused end-of-life care, (2) to 

build consensus among clinicians, patients, surrogates, and families, and (3) to improve 

prognostic estimates with the passage of time.15 In addition to the broad arena of intensive 

care, TLTs have also been proposed as a mechanism to support goal-concordant care for 

patients after a stroke,18 for patients who face decisions about renal replacement therapy,3,19 

for patients with chronic obstructive lung disease,20 for older patients with acute surgical 

conditions,17 and for critically ill patients with cancer.21,22
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To begin a TLT, Quill and Holloway propose a five-step process (Table).8 First, ICU 

clinicians clearly define the patient’s clinical diagnosis and prognosis with and without the 

intervention or set of interventions in question. This involves consideration of not only 

factors related to the underlying disease, but also the patient’s insight into their condition 

and ability to participate in the decision-making process. Second, ICU clinicians elucidate 

the patient’s values and goals, including what treatments the patient would consider 

acceptable, and how the patient or their surrogate evaluates the level of uncertainty in 

prognosis that would justify or preclude any given treatment. Third, clinicians identify 

objective, measurable, and clearly defined markers for improvement or deterioration (e.g., 

improving creatinine and urine output in kidney failure, the ability to wean off vasoactive 

infusions, improving fraction of inspired oxygen in hypoxic respiratory failure, or improving 

mental status and interaction after stroke). Fourth, an appropriate, mutually determined time 

period for reevaluation is established. Quill and Holloway provide examples of “usual 

timeframes” of time-limited trials for specific conditions (e.g., 1 to 3 months of renal 

replacement therapy in a patient with limited cognitive status, or 3 to 7 days for a patient on 

mechanical ventilation for end-stage congestive heart failure). However, there are few 

empiric data to guide appropriate time frame selection and most experts acknowledge that 

TLT time frames must be individualized to account for the complexity of each patient’s 

circumstance.16 Finally, clinicians, patients and surrogates outline clear potential actions for 

follow up based on the patient’s clinical progress. These actions might include continuation 

of the intervention if there is evidence of benefit, extension of the proposed time-frame if the 

patient’s prognosis remains unclear, or discontinuation of the intervention in exchange for 

less invasive alternatives or comfort-focused interventions if the risks seem to outweigh the 

benefits. Potential actions at the end of the TLT should be described at the onset of the trial, 

and viewed not as binding contracts, but as a mutually useful tool to frame treatment 

decisions in the context of the patient’s changing condition. Neuman and colleagues 

describe this flexibility as a defining feature of TLTs, which should “explicitly recognize the 

possibility that an individual’s goals of care can change over time”, as part of “an uncertain 

process that will require iterative re-evaluation.”17

Despite widespread endorsement of TLTs, few empiric studies have described the use of 

TLTs in clinical practice.23 Schenker and colleagues audio-recorded and qualitatively 

analyzed 72 end-of-life care discussions between patients, families, and physicians in the 

ICU setting (including medical, surgical, and neurological specialties) to evaluate the use of 

TLTs.11 They found that TLTs are utilized infrequently and were presented as an option in 

only 13% of the recorded discussions. When implemented, TLTs were often missing 

essential key components, such as establishing the duration for the TLT, identifying the 

specific milestones for assessing clinical improvement or decline, or clarifying the potential 

next steps for action after TLT completion. Schenker’s investigation suggests that, despite 

the widespread recognition of the potential for TLTs to promote goal-concordant care, the 

adoption and fidelity of TLTs in clinical practice is low.

Back to the patient case: Given the potential reversibility of her acute condition, the patient’s 

family and physicians discuss the possibility of a time-limited trial of mechanical 

ventilation. To clearly guide the family through this process, the physician utilizes the 5 

steps outlined by Quill and Holloway: They identify the patient’s major problem as 
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respiratory failure secondary to heart failure and pneumonia. Her acute condition is a result 

of both a reversible condition (infection) and a chronic but acutely decompensated condition 

(heart failure), and her prognosis is guarded in light of her advanced age and chronic heart 

disease. After discussion, the family determines that the patient would want a chance at 

survival through limited, but not indefinite, use of mechanical ventilation, with the ultimate 

hope of living independently again. The physician proposes a time period of four days over 

which to monitor the patient’s progress. At the end of 3 days, if the patient’s oxygenation is 

not improving, they will discuss options for extubation to comfort-focused end-of-life care. 

If she markedly worsens during this time frame, they will not provide cardiopulmonary 

resuscitation and they will individually evaluate the value and burdens of any additional life-

sustaining treatments. If her oxygenation is improving, they will discuss a plan for continued 

aggressive management of her infection and heart failure.

Benefits of Time-Limited Trials in the ICU

TLTs have the potential to promote goal-concordant ICU care, by providing a time period 

for the complex process of decision making to unfold for clinicians, patients, surrogate 

decision-makers, and their families. For clinicians, this passage of time may lessen the 

prognostic uncertainty and improve their ability to counsel patients and families about the 

range of expected outcomes and their respective likelihoods. TLTs may also help address the 

complex emotional needs faced by surrogate decision-makers and families when making 

difficult care decisions in the ICU.24 TLTs include the provision of a built-in time buffer for 

surrogate decision-makers and families to cognitively and emotionally process the condition 

of their loved one, to spend time with the patient, to reflect and communicate among 

themselves, and to coordinate logistics such as out-of-town travel.11,15 TLTs may allow 

surrogate decision-makers and families to feel that they allowed for any reasonable chance 

of recovery for their loved one —that “everything was done”—and by basing decisions to 

continue or withdraw interventions upon pre-agreed outcomes, relieve the burden of feeling 

that they are responsible for their family-member’s death.3,11,25

TLTs also provide an opportunity for clinicians, patients, surrogate decision-makers, and 

families to develop a trusting relationship in the ICU, which is known to influence the 

experience and delivery of end-of-life care in the ICU.6,7 This time period can be used as an 

iterative dialogue process that has the potential to decrease conflict between clinicians, 

patients, and families.8,16 In addition, the passage of time during a TLT may help mitigate 

the impact of decision-making biases that influence patients, families, and clinicians alike 

and are exacerbated by acute, stressful situations.26 The TLT, when conducted successfully, 

can become a shared communication platform and framework that facilitates negotiation 

and, therefore, relationship building between physicians, patients, surrogate decision-

makers, and families.23

Concluding our case: While intubated, the patient was treated with empiric antibiotics and 

diuresis. Her oxygenation gradually improved, and she was extubated to nasal cannula on 

day three of her hospital stay. She was eventually discharged to a subacute rehab facility, and 

finally to home after four weeks of rehabilitation. After discharge, she reflected on these 

experiences with her family, primary care physician, and outpatient cardiologist. She 
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determined that, while she was grateful for her recovery, if her breathing were to fail again 

in the future, she would elect to avoid intubation. She recognized that her heart condition 

was getting worse and that someday soon she would die; she decided to prioritize spending 

time with her family in the time preceding her death.

Challenges and Barriers to Time-Limited Trials in the ICU

Despite the potential benefits of TLTs, there are important challenges and barriers that limit 

their use and effectiveness (Table). According to ICU physicians, the most important barriers 

to effective TLTs are: division among family members, disagreement or inconsistency 

between members of the larger healthcare team (e.g., between consulting and ICU teams), 

and the utilization of arbitrary or unclear timelines or clinical end-points.15 ICU physicians 

also described how communication breakdowns caused by frequent handoffs and rotating 

call schedules, “impacted their ability to know whether a trial had been set, if the goals or 

variables of the trial had been determined, and whether there is a willingness to complete 

them.”15 Additionally, patients may develop new complications that challenge the 

boundaries or expectations of an established TLT (e.g., a patient with respiratory failure now 

develops shock and renal failure). Physicians also report greater difficulty in predicting 

timelines and establishing expectations for patients with multiple medical problems (e.g., 

multi-organ failure due to septic shock), compared to patients with single-organ failure (e.g., 

ischemic-anoxic brain injury), for whom the passage of time may lead to a clearer prognosis. 

Finally, despite statements of legal and ethical equivalence between treatment withdrawal 

and withholding, many physicians perceive a difference between the active processes of 

withdrawing life-sustaining treatments that have already been initiated as compared to 

withholding the same treatment.27-32 Surrogate decision-makers may also experience the act 

of treatment withdrawal as a burdensome decision, thus challenging the effectiveness of a 

TLT to improve and support this complex decision-making process.25,33 For these reasons, 

TLTs must be viewed not as one-time interventions to be followed algorithmically, but as an 

adaptable process requiring consistent communication and re-evaluation.17

ICU physicians readily acknowledge the difficulty in establishing an appropriate timeframe 

for a TLT,15 and there are very few published studies to help guide this decision. In a 

prospective clinical trial of an ICU triage process that included a TLT of ICU care for 

patients with cancer who required mechanical ventilation, investigators found that the 

pattern of organ failure progression was significantly different between survivors and 

nonsurvivors after six days of an ICU stay.22 Their findings suggest that six days may be an 

appropriate time period to consider for a TLT of ICU care in patients with cancer who 

develop acute respiratory failure. Another study using a decision-analysis microsimulation 

model demonstrated that, for patients with advanced malignancy due to solid tumors and 

high severity of acute critical illness, an ICU trial of one to four days may be sufficient to 

determine which patients are likely to achieve a survival benefit from ICU care.21 In this 

same study, the estimated duration of a TLT of ICU care for patients with hematologic 

malignancies or lower severity of acute critical illness was approximately two weeks.21 

Thus, in the absence of clear and generalizable evidence, the time frame selected for a TLT 

must be individualized and based on a patient’s clinical condition, the unique needs of the 

patient and their surrogates and family, and the specific interventions being trialed.8,16
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A Call for Continued Study of Time-Limited Trials in the ICU

Time-limited trials of intensive care, applied thoughtfully and in the appropriate context, can 

help achieve goal-concordant care for patients and support clinicians and surrogate decision 

makers during this complex, challenging process. Future work to improve the adoption and 

fidelity of TLTs in the ICU should include implementation studies of the five-step, 

consensus-based TLT process,8 to ensure that TLTs are considered when appropriate and are 

conducted in a clear, organized, and consistent fashion. To guide clinicians’ 

recommendations for the appropriate time frame of a TLT, further empiric research is 

necessary to clarify how patient and disease-specific prognostic estimates are affected by the 

passage of time. Additionally, qualitative studies that include patients, families, surrogate 

decision-makers, and the entire interprofessional ICU clinician team are necessary to 

improve our understanding of how TLTs impact experiences and outcomes for patients, 

families, and ICU clinicians. Finally, despite the promise and widespread support for TLTs, 

observational and interventional studies are necessary to measure the true impact of TLTs on 

the achievement of goal-concordant care in the ICU.
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Figure. 
Opportunities for time-limited trials of intensive care typically arise in the context of 

uncertainty around the patient’s prognosis (x-axis), uncertainty in how the patient’s goals, 

values, and treatment preferences ought to be applied in a given clinical context (y-axis), or 

both.
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Table.

Potential Barriers and Facilitators to the Five Key Steps of a Time-Limited Trial

Time-Limited Trial
Key Step8 Potential Barriers Potential Facilitators

Define clinical problem and 
prognosis

Diagnostic and Prognostic Uncertainty
Multi-organ failure and/or multiple comorbid 
conditions15

Disagreement among clinicians8,15

Disease process with robust evidence of expected 
outcomes15

Clarify patient’s goals and 
priorities

Disagreement among surrogates and family 
members8,15

Unknown or vague patient goals
Concrete, measurable goals set at onset of TLT15

Identify objective markers of 
improvement/deterioration

Unpredictable clinical course with new complications 
or diagnoses15

Specific criteria of effectiveness not discussed at onset 
of TLT11

Consistent, daily communication between 
clinicians, patients, surrogate decision makers16

Suggest time frame for 
reevaluation

Lack of empiric data to suggest appropriate time 
frame8,16

Established time frame is too long or too short16

Time frame individualized and based on a 
patient’s clinical condition, the unique needs of 
the patient and their surrogates and family, and 
the specific interventions being trialed8,16
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