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Invited Commentary

Critically lll Patients’ Preferences Regarding
Aggressive Medical Interventions
Can We Hear the Patient's Voice?

Jamie H. Von Roenn, MD

We are not very good at predicting the future, yet clinicians
are often called on by colleagues, as well as patients and fami-
lies, to estimate survival and the expected outcomes of par-

ticular interventions. Even for
= a practitioner with an exten-
Related article page 76 sive fund of knowledge and

deep experience, this is a dif-
ficult request. The inability to do this creates anxiety for ev-
eryone involved, perhaps nowhere more acutely thanin anin-
tensive care unit (ICU). Determining the appropriate level or
aggressiveness of treatment for critically ill patients with can-
cer is complex, emotionally charged, and value laden.

What resources are available to support decisions to with-
hold or withdraw aggressive interventions? Scoring systems,
whether disease specific, organ specific, or generic for all criti-
cally ill patients, are frequently used to predict outcomes and
incorporated into decisions about ICU care. For example, the
Sequential Organ Failure Assessment (SOFA) score uses simple

jamaoncology.com

physiologic measures to score the incidence and severity of dys-
function in each of 6 organ systems and provides a composite
score that correlates well with ICU outcomes and mortality.!
However, these systems were not designed for individual prog-
nostication and/cannot, for anindividual patient, reliably iden-
tify who will survive and who will not. Two useful ap-
proaches that can incorporate patient goals and values into
these determinations are the use of time-limited trials and ad-
vangce care planning.

Time-limited trials| are an agreement between a patient
and/or family and clinicians to try a given medical interven-
tion for a specified period of time to achieve a clearly defined
objective. If the patient’s condition improves, on the basis of
agreed-on milestones, the treatment continues; if the pa-
tient’s health deteriorates, the intervention is discontinued.
These trials are offered when the outcome of aggressive care
is uncertain and generally at a time when there is tension be-
tween the patient and family and clinicians about critical medi-
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cal decisions. Discussions of time-limited trials, if well pre-
sented, have the potential to support patients and their families
with difficult decisions, align care with the patient and fam-
ily goals and priorities, define a clear path forward, and pre-
pare patients and their families for the possibility of poor out-
comes. As outlined by Quill and Holloway,? key elements of
the discussion include an assessment of the patient and fam-
ilyunderstanding of thefillness|and|prognosis, as well as clari-
fication of their/goals. The patient’s status and likelihood of,
and timeframe for, benefit from the trial intervention being
considered, specific metrics to define success or/failure of the
intervention, and a plan for next steps/based on theftrial’s out-
come should all be discussed. Unfortunately, presentation of
time-limited trials infrequently includes these components.>
Additionally, once decided on, it is unclear what the duration
of such trials should be.

In this issue of JAMA Oncology, Shrime and colleagues* of-
fer objective/guidance about the optimal duration of time-limited
trials in the ICU for seriously ill patients. The authors conclude
that for patients with poor-prognosisisoli ors, short (1-4 days)
time-limited trials are sufficient to discern the trajectory of ill-
ness, while longer trials are warranted for patients withless se-
vere illness (as defined by SOFA scores). The latter is consistent
with the clinical assumptions of many practitioners; more aggres-
sive treatment, if consistent with patient and family priorities,
isappropriate for those patients who have a better prognosis. For
patients in all other SOFA categories, regardless of cancer diag-
nosis, the difference in survival, based on the duration of the
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time-limited trial, was less than 2 days. What is the value of 1ad-
ditional day of survival? While there are obvious health policy
and economic issues raised by this question, understanding and
incorporating patient priorities into treatment decisions might
provide the clearest answer.

Even if clinicians were able to reliably predict the outcome
of aggressive medical interventions (which we cannot), it is the
patient’s voice that should direct a decision about how to proceed.
Far too often, discussions of patients’ values and priorities do not
occur. When they do, they are often brief, late in the trajectory
ofillness,” and narrowly focused on specific interventions (resus-
citation status) rather than on the patient’s overarching goals of
care.® This lack of communication results in care that is incon-
sistent with the patient’s priorities and goals, often ineffective,
and results in added distress for patients and their families. Dis-
cussions of goals of care that first occur in the ICU setting are too
late. Patients with critical illness are frequently unable to engage
in these conversations and their decision makers are often unsure
of the patient’s preferences. Advance directives have been advo-

cated as ameans to increase the likelihood that patients’ goals for

care are recognized. Yet, too often, this translates into checking
boxes and filling out forms rather than actual discussions of end-
of-life care preferences.” There islittle doubt that clinicians need
guidance for decision making for critically ill patients; dialogue
with patients is the ideal resource. This voice will only be heard
if discussions regarding preferences for care occur as an ongoing,
routine component of care, early in the course of illness and with
the involvement of surrogate decision makers.
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Time-Limited Trials of Intensive Care
for Critically lll Patients With Cancer
How Long Is Long Enough?

Mark G. Shrime, MD, MPH, PhD; Bart S. Ferket, MD, PhD; Daniel J. Scott, PhD; Joon Lee, PhD;
Diana Barragan-Bradford, MD; Tom Pollard, PhD; Yaseen M. Arabi, MD; Hasan M. Al-Dorzi, MD;
Rebecca M. Baron, MD; M. G. Myriam Hunink, MD, PhD; Leo A. Celi, MD, MS, MPH; Peggy S. Lai, MD, MPH

IMPORTANCE are commonl in patients perceived to
havea The of such trials is Factors such as a
cancer diagnosis are associated with clinician pessimism and may affect the decision to limit
care independent of a patient’s severity of illness.

OBJECTIVE To identify the optimal duration of intensive care for short-term mortality in
critically ill patients with cancer.

DESIGN, SETTING, AND PARTICIPANTS Decision analysis using a state-transition
microsimulation model was performed to simulate the hospital course of patients with
poor-prognosis primary tumors, metastatic disease, or hematologic malignant neoplasms
admitted to medical and surgical intensive care units. Transition probabilities were derived
from 920 participants stratified by sequential organ failure assessment -to
ﬂof illness. The model was validated in 3 independent cohorts with 349, 158,
and 117 participants from quaternary care academic hospitals. Monte Carlo microsimulation

was performed, followed by probabilistic sensitivity analysis. Outcomes were assessed in the
overall cohort and in solid tumors alone.

INTERVENTIONS -s-f intensive care.
ma ourcomes ano measures [T cous- N~ D

RESULTS .
of intensive care resulted in
carein patients (SOFA score, 5-9: 48.4% [95% Cl, 48.0%-48.8%], 60.6%
[95% Cl, 60.2%-61.1%], and 66.8% [95% Cl, 66.4%-67.2%], respectively, vs 74.6% [95% Cl,
74.3%-75.0%] with time-unlimited aggressive care; SOFA score, 10-14: 36.2% [95% Cl,
35.8%-36.6%], 44.1% [95% Cl, 43.6%-44.5%], and 46.1% [95% Cl, 45.6%-46.5%],
respectively, vs 48.4% [95% Cl, 48.0%-48.8%] with aggressive care; SOFA score, =15: 5.8%
[95% Cl, 5.6%-6.0%], 8.1% [95% Cl, 7.9%-8.3%], and 8.3% [95% Cl, 8.1%-8.6%],
respectively, vs 8.8% [95% Cl, 8.5%-9.0%] with aggressive care). However, the clinical
magnitude of these differences was variable.

care, whereas trial durations of’
subset of patients with-tumors,
was not statistically significantly

CONCLUSIONS AND RELEVANCE
patients with

neoplasms of intensive care.

JAMA Oncol. 2016;2(1):76-83. doi:10.1001/jamaoncol.2015.3336
Published online October 15, 2015.
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Time-Limited Trials and Survival for Critically Ill Patients With Cancer

n the United States,
unit (ICU).! Althoug
always results in be
which patients will ult:

pital discharge.**

in providing for the same
patient.® Differences in opinion about appropriateness of care
for a perceived prognosis contribute to clinician burnout” and
may contribute to doubt felt by patients and surrogates.® Lack
of objective data on prognosis may make shared decision mak-
ing challenging.

° a diagnosis of’

In a simula-

measures is one of the strongest predictors of mortality
even after adjusting for severity of illness,'®!” highlighting
the crucial importance of making decisions on the basis of

objective evidence.

It is common to offer patients a
care.'® However, there is

Patients cannot be ethically randomized to trials

of ICU care, and observational studies cannot provide infor-
mation on the counterfactual—that is, what would have hap-
pened to the same patient under a time-limited trial of ICU care
vs time-unlimited ICU care. Decision analytic models are par-
ticularly suited for this question and have been used to estab-
lish standards of care in other areas of medicine.'*-2°
Using data derived from patients with cancer admitted

ICU care that provides short-term survival comparable to
time-unlimited care. The model was subsequently validated
in 3 external cohorts of critically ill patients with cancer. We
tested the primary hypothesis that an “optimal” duration of
a time-limited trial of intensive care for short-term survival
can be identified. Although

suggest that patients with the
herefore, we further tested the
hypothesis that “optimal” durations are in

iatients with-tumors, potentially due to their

jamaoncology.com

Original Investigation Research

At aGlance

« Perceived poor prognosis of critically ill patients with cancer
often leads physicians to recommend time-limited “trials" of

intensive care in this ioiulation, but the

« The goal of this study was to determine whether time-limited
“trials” of aggressive ICU care in critically ill patients with cancer
could provide equivalent survival to time-unlimited care—and if
so, to determine the optimal length of such trials.

« A probabilistic, state-transition, decision-analytic model was
built, using data from a cohort of critically ill patients with cancer
(n = 920) admitted between 2001 and 2007 to a quaternary
hospital in Boston, and validated on 3 external cohorts of
patients admitted between 2002 and 2015 to quaternary
hospitals in Boston and Riyadh, Saudi Arabia (n = 349, 158,

and 117).
appeared-in patients with

trials of

prognosis

tumors, whereas patients with
maliinant neolalasms.with illness

optimal survival benefit.

Methods

This study was approved by the institutional review boards of
each institution. Informed consent was waived due to the ret-
rospective nature of the study.

Data Sources
Data were obtained from a cohort of patients enrolled in the

2! an automated electronic-capture database of more
than 40 000 patients admitted between 2001 and 2007 to all
medical and surgical ICUs at the Beth Israel-Deaconess Medical
Center (BIDMC) in Boston, Massachusetts. Eligible patients had
adiagnosis of metastatic disease, advanced hematologic malig-
nant neoplasms, or a nonmetastatic primary tumor with a poor
prognosis (mesothelioma, glioblastoma, pancreatic cancer, small-
cell lung cancer, advanced melanoma, or esophageal cancer?2°),
The analysis was performed in the overall cohort and restricted
only to patients with solid tumors. A total of 920 eligible patients
were identified on the basis of attending-level physician medi-
cal record review to verify stage and type of cancer, as well as to
ascertain baseline patient characteristics.
of illness, we used sequential organ
failure assessment scores, given their prognostic role
in critically ill patients with cancer.!>2728 The degree of or-
gan dysfunction is scored within the respiratory, coagula-
tion, hepatic, cardiovascular, renal, and central nervous sys-
tems to arrive at a composite score, which varies over time with
clinical improvement or deterioration.?®

Model Design
We constructed a state-transition microsimulation model to
simulate the clinical problem.3° The 5 mutually exclusive states
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that any patient could enter were aggressive care in the ICU,
comfort measures only (CMO) care, inpatient (non-ICU) care,
home, and dead (eFigure 1in the Supplement).

State-transition probabilities, baseline mortality rates, cut-
offs for ICU discharge, and ICU mortality rates were calcu-
lated from patients in the MIMIC-II database using Kaplan-
Meier time-to-event analysis, conditional on individual SOFA
scores (eTable 1in the Supplement). This was done such that
the probability of dying, of improving, of deteriorating, or of
discharge from ICU to an inpatient floor bed differed on the
basis of the SOFA score. When data were missing from the
MIMIC-II database, probabilities were extrapolated from pa-
tients within that state with neighboring SOFA scores. For pa-
tients remaining in the model past the first 3 days, the sample
for these calculations became small. As such, transition prob-
abilities from the first day were used. This assumption has the
potential of underestimating or overestimating survival for pa-
tients; therefore, sensitivity analyses were conducted.

Thirty-one treatment strategies were considered: time-
unlimited aggressive care, CMO, and 29 time-varying trial of ICU
care strategies (from 1 to 29 days). Outcomes were assessed by
SOFA score quartiles. Although the lowest SOFA score quartile
(SOFA score, 0-4) was used in model construction to allow the
model to track patients as they improved, outcomes were not as-
sessed in this group because a time-limited trial would never be
performed in these healthier patients in clinical practice. Under
the time-unlimited aggressive care treatment strategy, patients
stayed in the aggressive care state until they were either dis-
charged from the ICU or died. Under the CMO treatment strat-
egy, patients stayed in the CMO state until they were either dis-
charged from the ICU or died. Under any of the 29 trial of ICU care
strategies, patients began in the aggressive care state and re-
mained until they were discharged from the ICU, died, or until
apredetermined number of days had elapsed, at which point they
transitioned to the CMO state.

Monte Carlo first- and second-order microsimulations were
performed; the model adopted a daily cycle length and fol-
lowed 10 000 patients per SOFA score through each of the 31
treatment strategies. Because of the short time horizon, dis-
counting was not applied.

Outcomes

QOutcomes measured were 30-day survival and mean all-cause
survival, The probability of survival to 30 days, the mean survival
length, and respective 95% confidence intervals were derived
from the aforementioned cohorts. To ask the question, “How long
doesa trial have to be such that any longer does not increase the
chance that I will be alive at 30 days?,” we compared the prob-
ability of 30-day survival for time-unlimited aggressive care and
3-,8-,and 15-day trials of ICU care. These trial durations were cho-
sen on the basis of what is observed in clinical practice.? To ask
the question, “How long does a trial have to be such that my mean
survival time is not different (by more than 1 day) from that un-
der time-unlimited intensive care?,” we calculated mean all-cause
survival duration and compared this outcome under different
strategies. Tests for statistical significance were corrected for mul-
tiple comparisons. The modelis further described in the eAppen-
dix in the Supplement.
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Model Validation
Internal validation was performed on both the aggressive care
and CMO treatment strategies. For the former, observed
Kaplan-Meier 30-day overall survival curves were con-
structed. Predicted Kaplan-Meier survival curves were con-
structed for an equally sized simulated cohort of patients with
the same starting SOFA scores as the actual cohort. Predicted
and actual survival were compared, and P-for-difference val-
ues were calculated using log-rank and Peto and Peto Fleming-
Harrington assumptions.>? The CMO model strategy was vali-
dated by comparing the mean simulated survival of patients
in CMO care with that reported in the literature.

External validation was performed by studying critically
ill patients with cancer meeting our inclusion criterion in 3 ex-
ternal cohorts: 349 patients admitted to BIDMC between 2008
and 2012 (MIMIC III), 158 patients admitted to Brigham and
Women’s Hospital between 2007 and 2015, and 117 patients
admitted to King Abdulaziz Medical City between 2002 and
2013. These represent 2 quaternary academic hospitals in Bos-
tonand 1in Riyadh, Saudi Arabia, respectively. Sample size cal-
culations showed that these validation cohorts had 80% power
to detect a survival difference 0f 15.0%, 18.6%, and 15.5%, re-
spectively. A simulated cohort the size of each external data
set was run through the model, adjusting only for SOFA score
at the time of admission. The model was explicitly not reca-
librated to these data sets. Predicted survival for each cohort
was compared against observed.

Sensitivity Analyses
A number of sensitivity analyses were performed. Under the
base-case scenario, a patient undergoing a trial of ICU care
was automatically transitioned to CMO at the conclusion of
the trial. In clinical practice, this transition would occur only
if the patient’s condition did not improve. Therefore, a sensi-
tivity analysis was performed in which a patient remained in
the ICU even after the trial ended, as long as there was an
improvement in SOFA scores. A second sensitivity analysis
was performed on the definition of “equivalent” mean sur-
vival. The threshold at which a trial was deemed to offer
equivalent mean survival was relaxed from a 1-day to a 3-day
difference. We conducted further sensitivity analyses
around the clinical trajectory of a patient with a prolonged
ICU stay, as described in the eAppendix in the Supplement.
Finally, parameter uncertainty was modeled in probabilistic
sensitivity analyses.

Data analyses were performed using R, version 3.0 (https:
//www.r-project.org/), and TreeAge 2013.

. |
Results

Patient Demographic Characteristics

A total of 920 patients were identified for the derivation co-
hort (Table1). Of these, 69.7% had solid tumors, and the most
common malignant neoplasms were lung (16.8%), lym-
phoma (13.9%), leukemia (9.8%), and pancreas (9.2%). Sev-
enteen percent first received a diagnosis of cancer during their
ICU stay; the largest proportion was those with a diagnosis of
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Table 1. Baseline Characteristics of Study Patients®

BIDMC MIMIC Il BIDMC MIMIC Il Brigham and Women’s  King Abdulaziz Medical
(2001-2007) (2008-2012) Hospital (2007-2015)  City (2002-2013)

Characteristic (n =920) (n = 349) (n =158) (n=117)°

Male sex 492 (53.5) 203 (58.2) 86 (54.4) 68 (58.1)

Age, mean (SD), y 64.1(13.9) 67.3(13.7) 60.4 (15.1) 56.1(17.2)

New cancer diagnosis 156 (17.0) 47 (13.5) 15 (9.5)

during hospitalization

Solid tumors 641 (69.7) 292 (83.6) 87 (55.1) 72 (61.5)

Cancer diagnosis site
Lung 155 (16.8) 99 (28.4) 18 (11.4) 10 (8.5)

Lymphoma 128 (13.9) 59 (16.9) 20 (12.7) 23 (19.7)
Leukemia 90 (9.8) 11 (3.2) 38 (24.1) 17 (14.5)
Pancreas 85(9.2) 29 (8.3) 8 (5.1) 9(7.7)
Kidney 81 (8.8) 22 (6.3) 3(1.9) 1(0.9)
Breast 74 (8.0) 22 (6.3) 8(5.1) 3(2.6)
Colon 49 (5.3) 22 (6.3) 4(2.5) 28 (23.9)
Melanoma 42 (4.6) 13 (3.7) 4 (2.5) 0
Unknown primary 33 (3.6) 4(1.1) 3(1.9) 8 (6.8)

SOFA quartile
Q1 (0-4) 447 (53.5) 239 (68.5) 26 (16.5) 9(7.7)

Q2 (5-9) 311 (35.2) 74 (21.2) 87 (55.1) 40 (34.2)
Q3 (10- 14) 99 (11.2) 31(8.9) 40 (25.3) 43 (36.7)
Q4 (215) 27 (3.1) 5(1.4) 5(3.2) 25 (21.4)

Surgical hospitalization 225 (24.5) 18 (5.2) 6 (3.8) 5(4.3)

Requirel_'nent of o 373 (40.5) 79 (22.6) 61 (38.6) 81 (69.2)

mechanical ventilation Abbreviations: BIDMC, Beth

Renal replacement therapy 30 (3.3) 13 (3.7) 11 (7.0) 26 (22.2) Israel-Deaconess Medical Center;

Vasopressor use 214 (23.3) 59 (16.9) 57 (36.1) 84 (71.8) ICU, intensive care unit;

IQR, interquartile range;

Outcome data MIMIC, Multiparameter Intelligent
Surv_ival duration, 37 (6-177) 98 (49-160) 37 (6-177) 39 (21-80) Monitoring in Intensive Care;
median (IQR), d Q, quartile; SOFA, sequential organ
ICU mortality 193 (21.0) 28 (8.0) 39 (24.7) 59 (50.4) failure assessment.

Hospital mortality 217 (23.6) 67 (19.2) 44 (27.8) 81 (69.2) @ Data from derivation cohort

30-d mortality 286 (31.1) 86 (24.6) 47 (29.7) 59 (50.4) (BIDMCMIMIC Il) and 3 validation
cohorts (BIDMC MIMIC lIl, Brigham

iifa?ﬂ rcggfnol;t 217 (23.6) 83 (23.8) 39 (24.7) 56 (47.9) and Women's Hospital, and King

- : Abdulaziz Medical City). Data are

Discharge location given as number (percentage)
Home 346 (37.6) 139 (39.8) 62 (39.2) 36 (30.8) unless otherwise indicated.
Hospice 47 (5.1) 28 (8.0) 3(5.7) ®Some variables not available in the
Acute care facility 165 (17.9) 114 32.7) 39 (24.7) King Abdulaziz Medical City cohort,

denoted with ellipses.

primary lung cancer (12.8%), followed by lymphoma and pan-
creatic cancer (both 7.3%). Overall 30-day mortality was 31.1%.
Of the patients who died in the first 30 days after ICU admis-
sion, 65.7% died in the ICU. Median (IQR) survival was 37 (6-
177) days. There were differences between the derivation and
validation cohort in terms of severity of illness and case mix.

Model Validation

Face validation of the model is shown in eFigure 2 in the
Supplement. For internal and external validation, predicted
survival was compared against actual survival in the deriva-
tion data set as an internal validation, and against each of the
3 external validation cohorts (eFigure 3 in the Supplement).
Model predictions of survival were nearly identical to ob-
served survival for all comers, with no statistically signifi-
cant differences noted (eTable 2 in the Supplement), despite

jamaoncology.com

differences in baseline characteristics. The model predicted
that 1.5% of patients in CMO care survived to 30 days or ICU
discharge, which is consistent with the literature.>?

Thirty-Day Survival Probability and Optimal Trial Duration

When compared with aggressive care, time-limited trials of any
duration had lower survival probability than aggressive care
(Table 2). However, the magnitude of these differences var-
ied. One exception was in the sickest patients, defined as those
with SOFA scores of 15 or greater, in which there was no sta-
tistical difference between a 15-day trial and time-unlimited
aggressive care (30-day survival, 8.3% vs 8.8%; P = .12). In these
patients, 30-day survival under an 8-day trial was 8.1% and un-
der a 3-day trial was 5.8% (8-day vs aggressive care, P < .001;
3-day vs aggressive care, P < .001). Three-day trials afforded
mean survival that was always statistically significantly lower
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Table 2. Probability of Survival to 30 Days Under Different Strategies, Stratified by Admission Sequential Organ

Failure Assessment (SOFA) Score®

Mean (95% Cl), %

SOFA Score Aggressive Care 3-d Trial 8-d Trial 15-d Trial

All patients
5-9 74.6 (74.3-75.0) 48.4 (48.0-48.8) 60.6 (60.2-61.1) 66.8 (66.4-67.2)
10-14 48.4 (48.0-48.8) 36.2 (35.8-36.6) 44.1 (43.6-44.5) 46.1 (45.6-46.5)
15-20 8.8 (8.5-9.0) 5.8 (5.6-6.0) 8.1(7.9-8.3) 8.3(8.1-8.6)

Patients with solid
tumors

5-9 62.8 (62.4-63.2) 11.8 (11.6-12.1)  30.8(30.4-31.2)  45.1 (44.7-45.6) aValues are derived from 100 000

10-14 36.6 (36.2-37.1) 18.6 (18.2-18.9)  33.0(32.6-33.4) 36.2 (35.8-36.6) simulated patients. Higher SOFA

15-20 1.6 (1.5-1.7) <0.001 (0-0.1) 0.8 (0.8-0.9) 1.5 (1.4-1.6) ;f:;:s'”d'catesgreaterse"e”tyc’f
than aggressive care, although the clinical magnitude of these =~ ET————

differences varied.

Mean Survival Duration and Optimal Trial Duration

Under the base-case scenario, patients with SOFA scores between
5and 14 had an optimal trial duration of approximately 10 to 12
days (Figure, A). For the sickest patients (SOFA score, >15), an
8-day trial ensured that mean survival time was no more than
1day different from that with time-unlimited care.

Subgroup Analysis: Patients With Solid Tumors

When the sample was limited to patients with solid tumors,
similar patterns were noted for 30-day survival, although sur-
vival probabilities were lower under all strategies (Table 2).
Three- and 8-day day trials gave lower probabilities of sur-
vival when compared with aggressive care for patients in all
SOFA quartiles, although similarly the magnitude of these dif-
ferences varied. For patients with SOFA scores of 10 or more,
15-day trials afforded equivalent survival probabilities com-
pared with aggressive care (SOFA score, 10-14: 36.2% vs 36.6%,
P = .13; SOFA score >15:1.5% vs 1.6%, P = .14).

Optimal trial durations for the outcome of mean survival
duration were significantly lower in patients with solid tu-
mors, ranging from as long as 4 days (SOFA score, 5-12) to as
short as 1 day (SOFA score, 15-20) (Figure, B).

Sensitivity Analyses

In a sensitivity analysis in which a patient was allowed to con-
tinue receiving intensive care after the conclusion of a time-
limited trial as long as the patient’s SOFA score was improv-
ing daily, optimal trial durations in the sickest patients
decreased from 8 to 6 days because the criterion for staying
in ICU care was more lenient.

For the mean survival outcome, we used a less rigorous
definition by which trials were considered equivalent to ag-
gressive care, using 3-day differences in mean survival to de-
fine equivalence. The optimal trial duration predictably de-
creased for all SOFA scores (Figure, A) in the total cohort. In
the solid-tumor subgroup, no difference in the optimal trial du-
ration was found whether a threshold of 1 or 3 days was used
to define a difference in mean survival (Figure, B).

JAMA Oncology January 2016 Volume 2, Number1

Discussion

To our knowledge, this is the first study offering empirical data
on comparative short-term survival outcomes in critically ill
patients with cancer under different time-limited vs time-
unlimited strategies for intensive care. To date, there has been
little research on how to identify the duration of such trials.
Using data derived from a large cohort of critically ill patients
with cancer, we were able to simulate the clinical course of
these patients under different treatment strategies, demon-
strate the validity of our model in 3 external cohorts, and per-
form a number of sensitivity analyses to confirm the robust-
ness of our findings. We show that, in a cohort of critically ill
patients with cancer, those with lower severity of acute ill-
ness appear to benefit the most from longer trials of intensive
care. Whereas 3-day trialsjalways lead to lower short-term sur-
vival compared with aggressive care, suggesting that these pa-
tients can benefit from longer intensive care, patients, their sur-
rogates, and theirclinicians may view the incremental survival
benefit from longer trials as marginal and therefore notlwoﬁ—
while. Cancer patients with [solid tumors have a lower sur-
vival probability under all treatment strategies. Trial dura-
tions necessary to offer equivalent mean survival duration in
these patients are as short as1to 4 days.

Our study is novel. The current literature on this topic is
limited to either expert opinion'®->* or to descriptive studies
on what is commonly done in clinical practice.?! One obser-
vational trial does support a trial duration of longer than 3
days in critically ill patients with cancer, on the basis of the
observation that nonbedridden patients with cancer have
overall improved hospital survival if they are given the
opportunity to receive intensive care for at least 4 days.!*
However, a direct comparison between different trial dura-
tions could not be made. A randomized clinical trial will
never be performed on this issue because it would be unethi-
cal, leading us to approach this problem with decision ana-
lytic models.

A major strength of this study is the rigor with which we
developed and tested our model. Because of the unique
nature of the MIMIC-II database, every single admission to
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Figure. Comparison of Optimal Intensive Care Trial Duration for Each Sequential Organ Failure Assessment

(SOFA) Score for the Outcome of Mean Survival Duration

The healthiest quartile is not
depicted. Trial durations that led to
no more than a 1-day difference in
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all ICUs at BIDMC was captured between 2001 and 2007,
ensuring no selection bias. Patients identified as having can-
cer had their discharge summaries manually reviewed by
attending-level intensivists and oncologists. The model was
validated in 3 external cohorts despite differences in case
mix, demonstrating the clinical utility of the SOFA score in
predicting survival. We believe that the results of our study
have useful clinical implications because the information
provided is objective and can be used in family meetings to
help set expectations for a reasonable trial duration. To pro-
vide more information for these discussions, we specifically
addressed the question of optimal trial duration in 2 differ-
ent ways: by looking at 30-day survival probability and by
looking at mean survival duration. Whereas a 1-day mean
survival difference may not seem clinically meaningful to

jamaoncology.com

clinicians, for some patients with a limited life expectancy,
even a small gain in benefit at a huge cost has been deemed
meaningful,*® although for others, quality rather than length
of life is more important in decision making.3®

This study has some limitations. Although our outcome
was short-term mortality, functional status and quality of
life affect decision making. However, mortality remains an
important outcome, independent of these factors; one study
in patients who have experienced critical illness indicated
that the majority would be willing to undergo intensive care
even for brief periods of life prolongation regardless of qual-
ity of life or functional status.>” We focused our study on
patients with cancer because time-limited trials are often
reserved for patients who are perceived (correctly or not) to
have limited life expectancy or poor quality of life. A cancer
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diagnosis is strongly associated with pessimism and/or the
decision to limit care in the ICU,'° even in the case of early-

Time-Limited Trials and Survival for Critically Il Patients With Cancer

Conclusions

stage cancer.® Nononcologists may be unaware that even in
N

the extreme case of patients with brain
survival is typically not on the order of weeks but months|to
years, with|6.9% alive at 2 years.”® We believe that our novel
approach to investigating time-limited trials will provide a
framework applicable to other patient populations in which
pessimism exists, such as those with chronic respiratory

disease>® or extremely old patients.*°
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Invited Commentary

Critically lll Patients’ Preferences Regarding
Aggressive Medical Interventions
Can We Hear the Patient's Voice?

Jamie H. Von Roenn, MD

We are not very good at predicting the future, yet clinicians
are often called on by colleagues, as well as patients and fami-
lies, to estimate survival and the expected outcomes of par-

ticular interventions. Even for
= a practitioner with an exten-
Related article page 76 sive fund of knowledge and

deep experience, this is a dif-
ficult request. The inability to do this creates anxiety for ev-
eryone involved, perhaps nowhere more acutely thanin anin-
tensive care unit (ICU). Determining the appropriate level or
aggressiveness of treatment for critically ill patients with can-
cer is complex, emotionally charged, and value laden.

What resources are available to support decisions to with-
hold or withdraw aggressive interventions? Scoring systems,
whether disease specific, organ specific, or generic for all criti-
cally ill patients, are frequently used to predict outcomes and
incorporated into decisions about ICU care. For example, the
Sequential Organ Failure Assessment (SOFA) score uses simple

jamaoncology.com

physiologic measures to score the incidence and severity of dys-
function in each of 6 organ systems and provides a composite
score that correlates well with ICU outcomes and mortality.!
However, these systems were not designed for individual prog-
nostication and cannot, for an individual patient, reliably iden-
tify who will survive and who will not. Two useful ap-
proaches that can incorporate patient goals and values into
these determinations are the use of time-limited trials and ad-
vance care planning.

Time-limited trials are an agreement between a patient
and/or family and clinicians to try a given medical interven-
tion for a specified period of time to achieve a clearly defined
objective. If the patient’s condition improves, on the basis of
agreed-on milestones, the treatment continues; if the pa-
tient’s health deteriorates, the intervention is discontinued.
These trials are offered when the outcome of aggressive care
is uncertain and generally at a time when there is tension be-
tween the patient and family and clinicians about critical medi-
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