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ABSTRACT

Background End-of-life (EOL) care is associated with
high resource utilization. Recognizing and effectively
communicating that EOL is near promotes more patient-
centered care, while decreasing futile interventions. We
hypothesize that provider assessment of futility during
the surgical intensive care unit (SICU) admission would
result in higher rates of Do Not Resuscitate (DNR).
Methods We performed a retrospective review of a
prospective SICU registry of all deceased patients across
a health system, 2018-2022. The registry included a
subjective provider assessment of patient’s expected
survival. We employed multivariable logistic regression to
adjust for clinical factors while assessing for association
between code status at death and provider's survival
assessment with attention to race-based differences.
Results 746 patients—105 (14.1%) traumatically
injured and 641 (85.9%) non-traumatically injured—
died over 4.5 years in the SICU (mortality rate 5.9%).
26.3% of these deaths were expected by the ICU
provider. 40.9% of trauma patients were full code

at the time of death, compared with 15.6% of non-
traumatically injured patients. Expected death was
associated with increased odds of DNR code status

for non-traumatically injured patients (OR 1.8, 95% Cl
1.03 to 3.18), but not for traumatically injured patients
(OR 0.82, 95% (1 0.22 to 3.08). After adjusting for
demographic and clinical characteristics, black patients
were less likely to be DNR at the time of death (OR 0.49,
95% €1 0.32t0 0.75).

Conclusion 20% of patients who died in our SICU
had not declared a DNR status, with injured black
patients more likely to remain full code at the time of
death. Further evaluation of this cohort to optimize
recognition and communication of EOL is needed to
avoid unnecessary suffering.

Level of evidence Level lll/prognostic and
epidemiological.

INTRODUCTION

End-of-life (EOL) care in the USA is associated
with high resource utilization and high cost. Futile
care efforts at EOL result in unnecessary pain and
suffering and further this high resource utilization
and cost. The gravity of this can be recognized by
noting that approximately one in five people in the
USA die in an intensive care unit (ICU).! Further,
many of those deaths are predictable; fewer than
one in five patients who undergo cardiopulmo-
nary resuscitation (CPR) after in-hospital cardiac

WHAT IS ALREADY KNOWN ON THIS TOPIC

= End-of-life care in the USA is often expensive
and fragmented and can prolong discomfort
without improving quality of life. Provider
recognition of medical futility at the end of life
provides an opportunity to engage with families
to avoid invasive, unnecessary suffering.

WHAT THIS STUDY ADDS

= Of patients dying in the surgical intensive care
unit, black trauma patients were more likely
to be full code when compared with similar
white patients. Provider perceived futility was
associated with Do Not Resuscitate status in a
non-trauma cohort, but not for injured patients.
HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Standardization of communication among the
provider team is essential to avoid unnecessary
suffering at the end of life, especially in
vulnerable populations.

arrest survive to discharge.? For patients in the ICU
with the highest predicted mortality, “full code’
status confers no additional survival benefit when
compared with propensity-matched patients who
are ‘DNR’ (Do Not Resuscitate).? Sadly, the futile
care delivered at EOL actually often contradicts the
goals of the intended patient.*

Facilitating the widespread existence of futile care
is the lack of international consensus or guidelines
regarding medical futility in critically ill patients.’
Prior studies have used a variety of definitions for
medical futility, including risk scores for favor-
able neurological outcomes, provider-assessed low
probability of survival, specific conditions such as
age, multisystem organ failure or advanced malig-
nancy, or the descriptive outcome of ‘prolonging
the patient’s suffering and therefore harming the
patient’.’ Predictive models have been established
that rely on criteria for frailty along with indicators
of low success of good functional outcome.

In the critical care setting, challenges arise when
establishing goals of care, not with the patient, but
with family members of incapacitated patients.
When framed as a decision to ‘do everything’ for
their loved one, there is an intrinsic human desire
to not withhold any life-sustaining treatment and
to pursue aggressive care.® This is often despite
the conviction of the healthcare providers that
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aggressive care will not alter the patient’s ultimate outcome.
These discordant conclusions are particularly common among
under-represented racial groups, with a historically justified
mistrust of the medical establishment, leading to more aggressive
care at the EOL.”®

The study evaluates a group of critically ill patients in which
resuscitative efforts have clinically been deemed futile, but
who remain full code even through the time of their death. In
this study, we aim to evaluate the prevalence of DNR status in
patients who die in the surgical ICU (SICU) when resuscitative
efforts are clinically deemed to be futile. We will also eval-
uate factors associated with code status at the EOL in the ICU,
focusing on differences between patient factors, including race
and disease processes.

METHODS

Population

We performed a retrospective review of a prospectively
collected registry of all patients admitted to the SICU within
our academic, quaternary referral center from June 1, 2018
through January 31, 2023. Our health system comprised three
urban hospitals, including a community hospital, a quater-
nary regional referral center for multiple surgical specialties
(including transplant surgery, vascular surgery, neurological and
spine surgery, otorhinolaryngologic and gynecologic oncology
and complex emergency surgery) and a level I trauma center.
Our SICU cohort spans three closed ICUs staffed by a combi-
nation of surgical and anesthesia critical care intensivists with
support from a team of advanced practice providers as well as
resident and fellow trainees. All patients who died in the SICU
were included. The prospectively maintained SICU registry
data were linked to data from the electronic medical record
(EMR) to identify the date and time of SICU admission and
death. This was used to generate duration of time spent in the
SICU and the timing of specific orders placed during the SICU
admission, including DNR orders. Additional information was
extracted from the EMR, including the presence and timing of
any operative intervention. We evaluated the final ICU admis-
sion preceding the patient’s death and excluded all previous
ICU admissions. As part of standard data collection, this registry
prompts the provider at the time of discharge to retrospectively
indicate whether the patient would have been expected to die at
the time of admission. This is part of ongoing quality improve-
ment projects in our SICU and the determination is subsequently
reviewed by the SICU leadership at the time of multidisciplinary
mortality assessment.

Due to the expected differences between patients based on
admission diagnosis related to injury or otherwise, we planned a
subgroup analysis of the total population, evaluating outcomes
between traumatically injured and uninjured surgical patients.

Outcomes

The primary outcome of interest was code status at the time of
death. This was categorized in a binary fashion as either full code
or DNR at the time of death. Due to the high proportion of
intubated patients at the time of death, we included patients with
both DNR and DNI (Do Not Intubate) orders and those with
DNR orders only in the DNR group. Our secondary outcomes
included time-based measures extracted from the EMR. We eval-
uated the timing of the DNR order in relation to SICU admis-
sion and time of death, as well as the timing of palliative care
consultation.

Covariates

We collected demographic data for all patients who died,
including age at admission, race and insurance status. Clinical
characteristics surrounding admission including admission diag-
nosis, type of surgical intervention, intubation status and timing,
and comorbid conditions and Acute Physiology and Chronic
Health Evaluation II (APACHE II) scores were evaluated. The
presence of other ICU interventions was also assessed including
palliative care consultation, complications, and prior SICU
admissions. We evaluated any surgical procedures that occurred
during the patient’s final hospital admission.

Statistical approach

We compared characteristics of patients based on code status and
whether the death was deemed to be expected or unexpected
using univariate analysis, parametric and non-parametric tests
for continuous variables and x? test and Fisher’s exact test for
categorical variables. We compared demographic and clinical
characteristics between patient records successfully linked to the
EMR and those that remained missing. We used multivariable
logistic regression to adjust for clinical factors while assessing for
association between code status at death and provider’s admis-
sion survival assessment.

RESULTS

Description of population

During a four-and-a-half-year period of observation, 12705
patients were admitted to the SICU, of which 746 died, with
an overall mortality rate 5.9% (figure 1). Median age of the
deceased was 69 years (IQR 57-77) with a bimodal distribution
in traumatically injured patients (figure 2). The most common
SICU admission diagnoses were trauma (14.0%), emergency
surgery (13.1%), and respiratory distress (10.4%0). Of all patients
who died, 432 (57.9%) had an operation during their hospital
admission. Most patients were white (55.8%) while 36.1% were
black. The average APACHE II score was 26.2 (SD 10.2), indi-
cating the high acuity of this population. Median length of stay
in the SICU was 5 days (IQR 2-13). Full descriptive character-
istics of the population by code status can be found in table 1.

At the time of death, 80.8% (n=603) of all deceased patients
were DNR, while 143 (19.2%) were full code. Patients who
remained full code were more likely to be younger (median 59
years old (IQR 34-74) vs. 69 years old (IQR 57-77), p<0.001) as
well as black (51.8% vs. 32.3%). This remained true in the subset
of traumatically injured patients. Injured patients (n=105) who
were full code were more likely to be younger (29 years old (IQR
21-42)) than those who were DNR (65 years old (IQR 44-78),
p<0.001), and also more likely to be black (83.7% vs. 40.3%,
p<0.001). When evaluating non-trauma patients (n=641), there
was a significant association between increasing age and DNR
status; patients who were full code were younger (median 66
years old (IQR 56-75)) than those who were DNR (median 70
years old (IQR 61-78), p=0.013) and more frequently black
(38.0% vs. 31.4%, p=0.002). In multivariable logistic regres-
sion, there was a direct correlation between increasing age and
odds of being DNR at the time of death (OR 1.02, 95% CI 1.01
to 1.03). Even after adjusting for age, mechanism of injury and
clinical characteristics, black patients were less likely to be DNR
(OR 0.51 (0.3-0.8)) (table 2).

A DNR status at the time of death was associated with a longer
median ICU length of stay compared with those who were full
code (6 days (IQR 3-14) vs. 2 days (IQR 1-8), p<0.001), which
remained true for both traumatically and non-traumatically
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SICU Admissions
(6/1/2018-1/31/2023)

12,705

Alive Patients

11,959 (94.1%)

Deceased Patients

746 (5.9%)

Traumatically |
Injured Patients

105 (14.1%)

Full Code at
time of Death

43 (40.9)%

DNR at the
time of Death

62 (59.1%)

Figure 1

injured subsets. There was no difference in gender, operative
intervention, or APACHE 1II score between those who were
DNR and full code after subgroup analysis. See online supple-
mental table 1 for subgroup analysis in the injured patients.

Expected versus unexpected death characteristics

Of the 746 patients who died, 196 (26.3%) were determined in
retrospect to have been expected by an ICU provider, confirmed
on multidisciplinary mortality review. Expected deaths had
higher average APACHE II scores (29.2 (SD 10.7) vs. 25.5 (SD
10.0), p=0.003). Across our population, there was no difference
in code status at the time of death between expected and unex-
pected deaths (80.6% vs. 80.9%, p=0.9). Patient deaths that

Non-Traumatically
Injured Patients

641 (85.9%)

I I
DNR at the

time of Death

541 (84.4%)

Full Code at
time of Death

100 (15.6%)

Flow diagram of surgical intensive care unit (SICU) patient population, June 1, 2018 to January 31, 2023. DNR, Do Not Resuscitate.

were deemed expected had shorter median ICU length of stay
than those that were unexpected (3 days (IQR 2-8) vs. 7 days
(IQR 3-135)) (table 3). There was no difference in code status at
the time of death between expected and unexpected deaths for
all patients in our cohort in multivariable regression (OR 1.41,
959 CI 0.87 to 2.28) (table 2).

When evaluating the traumatically injured subset of patients,
expected deaths were surprisingly less likely to be DNR than
unexpected deaths (41.9% vs. 66.2%, p=0.02), highlighting the
challenge around EOL in this vulnerable population. Trauma
patients with expected deaths were more likely to have received
an operation than the unexpected deaths (online supplemental
table 2). In multivariable logistic regression, expected death

Patient Age at the Time of Surgical Intesive Care Unit (SICU) Admission

Non-Trauma Patients

Proportion of Patients

Traumatically Injured Patients

| Illllll‘l .
0 50

b,
100

150 0

T

50 100 15

0

Age on Admission

Figure 2 Distribution of patient age at the time of surgical intensive care unit (SICU) admission for deceased non-trauma patients versus

traumatically injured patients, June 1, 2018 to January 2023.
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Table 1 Baseline characteristics of deceased patients in the surgical intensive care unit (SICU), June 1, 2018 to January 31, 2023

All patients Do Not Resuscitate (DNR) Full code P value

Patients, n (%) 746 (100) 603 (80.8) 143 (19.2)
Age, median (IQR) 69 (57-77) 70 (60-78) 59 (34-74) 0.0001
Male sex, n (%) 417 (55.9) 325 (53.9) 92 (64.3) 0.024
Race, n (%) <0.001

White 416 (55.8) 361 (59.9) 55 (38.5)

Black 269 (36.1) 195 (32.3) 74 (51.8)

Other** 51 (6.8) 40 (6.6) 11(7.7)

Missing 10 (1.3) 7(1.2) 3(2.1)
Admission diagnosis, n (%)

Respiratory failure 78 (10.5) 66 (11.0) 12 (8.4)

Sepsis 46 (6.2) 38(6.3) 8 (5.6)

Penetrating trauma 40 (5.4) 10(1.7) 30 (21.0)

Blunt trauma 65 (8.7) 52 (8.6) 13(9.1)
Operation, n (%) 432 (57.9) 345 (57.2) 87 (60.8) 0.4
ICU LOS, median (IQR) 5(2-13) 6 (3-14) 2(1-8) 0.0001
Expected death on ICU admission, n (%) 196 (26.3) 158 (26.2) 38 (26.6) 0.93
Intubated, n (%) 627 (84.1) 495 (82.1) 132 (92.3) 0.003
Tracheostomy, n (%) 61(9.7) 54 (10.9) 7(5.3) 0.056
APACHE Il score, mean (SD) 26.2 (10.2) 26.3(10.1) 26.1 (10.5) 0.876
Palliative care consultation, n (%) 328 (44.0) 295 (48.9) 33(23.1) <0.001

*Other race: Asian, Hispanic, other.

APACHE II, Acute Physiology and Chronic Health Evaluation II; ICU, intensive care unit; LOS, length of stay.

in trauma patients was not associated with odds of DNR code
status (OR 0.82, 95% CI 0.22 to 3.08).

When evaluating non-trauma ICU patients in our cohort,
expected deaths also had shorter ICU length of stay (median 3
days (IQR 2-9 days)). However, in multivariable logistic regres-
sion, determination of expected death was associated with DNR
code status at the time of death (OR 1.81, 95% CI 1.03 to 3.18).

Critical care interventions

611 patients (82%) from the SICU registry were able to be
successfully merged to data from the EMR. Of these patients, for
expected deaths, the median time between ICU admission and
change in code status was 1 day (IQR 0-2 days), with the median
time between code status change and death of less than 1day
(IQR 0-2 days). For unexpected deaths, the time from admission

to change in code status was a median of 3 days (IQR 1-9 days),
with a median time between change and code status and death
of 1 day (IQR 0-2days). Both findings demonstrate the ongoing
goals-of-care discussions and final changes to patient code status
at the EOL.

Of the 611 patients with available EMR data, 328 (53.7%)
received a palliative care consultation during their hospitaliza-
tion. There was no difference between palliative care consul-
tations between expected and unexpected deaths (42.9% vs.
44.4%, p=0.7). However, patients with palliative care consul-
tations were more likely to be DNR than patients without palli-
ative care consultation (48.9% vs. 23.1%, p<0.001). Black
patients were less likely to have palliative care consultations
(34.2%) than white or other race patients (48.6% vs. 54.9%,
p<0.001). This remained true for non-injured patients (38.5%

Table 2 Results of multivariable logistic regression for odds of Do Not Resuscitate (DNR) status in deceased surgical intensive care unit (SICU)

cohort, June 1, 2018 to January 31, 2023

OR (95% CI)

Characteristics All patients (n=746)

Non-traumatically injured patients (n=631) Traumatically injured patients (n=105)

1.81(1.03 t0 3.18)*
1.02 (1.01 to 1.04)*

0.68 (0.41 to 1.10,

Expected death 1.41 (0.87 t0 2.28)

Age at admission 1.02 (1.01 to 1.03)*

Race
White Ref Ref
Black 0.51 (0.3 t0 0.8)*
Other 0.59 (0.27 t0 1.28

Female gender

ICU length of stay

Surgery

Intubation

Palliative care consultation

*P<0.05.
ICU, intensive care unit.

)
1.19(0.78 t0 1.80)
1.01 (0.78 to 1.80)
0.60 (0.39 to 0.92)*
0.58 (0.29 t0 1.17)
2.95 (1.81 t0 4.79)*

( )

0.77 (0.32 to 1.84)

1.33(0.84 0 2.11)

1.00 (0.99 to 1.01)

0.64 (0.39 to 1.04)

0.60 (0.29 to 1.25)
(

3.36 (1.98 to 5.72)*

0.82 (0.22 to 3.08)
1.02 (1.00 to 1.04)*

Ref

0.11 (0.03 to 0.38)*
0.10 (0.01 to 0.95)*
0.58 (0.16 t0 2.12)
1.06 (0.99 t0 1.12)
0.59 (0.18 to 1.95)
0.34 (0.02 to 6.56)
1.79 (0.48 to 6.65)
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Table 3 Characteristics of deceased patients in the surgical intensive care unit (SICU), June 1, 2018 to January 31, 2023

Characteristics All patients Expected ICU death at admission Unexpected ICU death at admission P value
Patients, n (%) 746 (100.0) 196 (26.3) 550 (73.7)
Age, median (IQR) 69 (57-77) 68 (52-76) 69 (59-77) 0.04
Race, n (%) <0.001

White 215 (53.0) 67 (40.4) 148 (61.7)

Black 163 (40.2) 82 (49.4) 81(33.8)

Other 28 (6.9) 17 (10.2) 11 (4.6)
Male gender, n (%) 343 (55.7) 93 (56.0) 250 (55.6) 0.9
ICU LOS, median (IQR) 5(2-13) 3(2-8) 7 (3-15) <0.001
APACHE Il score, mean (SD) 26.6 (10.2) 29.2 (10.7) 25.5(10.0) 0.003
DNR at SICU admission, n (%) 37 (5.0) 23 (11.7) 14 (2.6) 0.005
DNR at time of death, n (%) 603 (80.8) 158 (80.6) 445 (80.9) 0.9
Operation, n (%) 432 (57.9) 118 (60.2) 314 (57.1) 0.4
Intubated, n (%) 627 (84.1) 162 (82.7) 465 (84.6) 0.5
Palliative care consultation, n (%) 328 (44.0) 84 (42.9) 244 (44.4) 0.7

APACHE I, Acute Physiology and Chronic Health Evaluation II; DNR, Do Not Resuscitate; ICU, intensive care unit; LOS, length of stay.

vs. 50.3% vs. 55.6%, p=0.01), but not for traumatically injured
patients (19.7% vs. 31.6% vs. 50.0%, p=0.12). In multivari-
able logistic regression adjusting for clinical characteristics
and disease severity, palliative care consultation was associated
with higher odds of DNR status at the time of death (OR 2.95,
95% CI 1.8 to 4.8) for all patients, including non-traumatically
injured patients (OR 3.36, 95% CI 1.98 to 5.72), but not for
injured patients (OR 1.79, 95% CI 0.48 to 6.65).

DISCUSSION

In the USA, approximately 20% of patients die in an ICU, with
ICU costs accounting for approximately 20% of all hospital
costs.” Providers often recognize the futility of pursuing invasive,
aggressive interventions, such as CPR, at the EOL. However,
they may struggle to communicate futility adequately to grieving
families. This study examined the factors associated with DNR
status at the time of death in a wide range of patients across
multiple SICUs, including an evaluation of provider perceived
futility. Across multiple SICUs, provider perceived futility—
despite being reasonably accurate—was not associated with a
higher rate of DNR at time of death. Provider recognition of
high-acuity, critically ill patients with poor life expectancy was
significantly associated with shorter ICU length of stay; however,
it had no significant association with code status at the time
of death for our overall patient cohort. On the other hand,
provider expectation of death was associated with DNR status
at the time of death for non-traumatically injured ICU patients.
Taken together, these findings demonstrate missed opportuni-
ties of health system recognition and communication around
complex EOL issues in vulnerable patient populations, resulting
in low value care delivery.

Provider ability to predict futility is variable. There are factors
associated with caring for a patient in an ICU that are not able
to be currently captured by existing scoring systems. Addition-
ally, our ability as providers to predict death at the time of
ICU admission was not reliable, with only one in four deaths
in our population classified as expected. Prior studies have
implemented EMR-based ‘nudge’ interventions to screen and
encourage hospital-based providers to engage in EOL conver-
sations with high-risk patients and families.!® This resulted in
improvement in the number of goals-of-care conversations for
inpatient and under-represented minorities. The predictive
utility of our provider assessment has yet to be studied across

the population; however, previous studies of provider assessed
futility have also been varied.!! 2

Additional communication challenges exist at the EOL in this
cohort. In a SICU, where the critical care team is traditionally
only a consulting service and not the primary caregiver, chal-
lenges also arise in communication of futility as both the primary
surgical team and the critical care team share the responsibility
of conveying important information to family members. After
major surgery, these conversations are particularly challenging in
the setting of postoperative complications.!® '* This is similarly
reflected in our population where postoperative patients were
less likely to be DNR in multivariable regression. Further chal-
lenges arise when balancing realistic conversations with overly
pessimistic prognostication leading to a self-fulfilling prophecy
bias where a patient receives limited or incomplete care due to
perceived futility.” In fact, multiple prior studies have demon-
strated that the presence of a DNR status is independently asso-
ciated with mortality in the ICU.'¢-18

Communicating perceived futility is particularly challenging
in the care of traumatically injured patients, as they are often
younger and face devastating, unexpected injury. In our cohort,
the burden of penetrating traumatic injury was much more highly
experienced by black patients as compared with other races. This
contributed to black patients being more likely to remain full
code at the time of death, potentially exposing them to aggres-
sive interventions, despite higher rates of expected death in
this subgroup. Prior studies have demonstrated that non-white
patients were less likely to have DNR orders and similarly less
likely to have life-sustaining therapies withdrawn.’ As a result,
non-white patients who died in the ICU were more likely to
have CPR performed and to have invasive medical interven-
tions such as dialysis and mechanical ventilation. Differences in
culturally held beliefs and medical literacy may explain some of
these differences, as well as reluctance among minority groups to
engage in these conversations.?” However, attributing the entire
disparity to mistrust may oversimplify the situation by removing
the responsibility of the provider to engage in culturally appro-
priate conversations about essential issues.

Communication about EOL with diverse patient populations
must address culturally sensitive beliefs and practices, as the
faith of both physicians and patients helps inform discussions
regarding withdrawal.?! Religion and spirituality play an essen-
tial role in the approach of many black patients to the process
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of dying, particularly beliefs that only God has the power to
decide life and death.?>** Conversations regarding EOL must
acknowledge commonly held beliefs of some black families in
divine miracles carried out by God who acts through physi-
cians, but still shoulders the ultimate responsibility for phys-
ical and spiritual health.?? Principles of trauma-informed care,
including cultural humility, empathy and transparency, must all
be employed in communicating the limits of invasive interven-
tions that may artificially prolong duration of time on this earth
while interfering with the home going’ that is promised.

Social cognition and implicit bias must be recognized in these
crucial, high-stakes interactions. In other contexts, communi-
cation with race concordant physicians has been demonstrated
to result in better satisfaction in patient—physician communica-
tion.? ¢ Cultural sensitivity furthered by providers that more
closely represent their patient population may help overcome
many of these barriers. The diversification of the critical care
workforce may further promote holistic care and reduce unnec-
essary suffering at the EOL.?” Our study did not collect specific
demographic data on the care team for each individual patient,
but this may identify opportunities for more effective verbal and
non-verbal communication.

Black patients were also less likely to receive palliative care
consultation in our study population. On subgroup analysis, this
was only true for non-trauma patients and not for our traumat-
ically injured patient cohort. Underuse of palliative care among
black patients has previously been described, spanning cultural,
spiritual and social patient considerations along with the lack
of provider delivery of trauma-informed care.?* The potential
benefit of palliative care in this population is complicated, as
palliative care consultation in black patients has not always been
found to decrease healthcare costs or utilization, as it does in
white patients.”® Geographic differences in access to palliative
care have also been reported with poorer rural areas being less
likely to access palliative care programs.?’ Race-based differences
in EOL care in the ICU have been previously attributed to differ-
ences within health systems that care for black and Hispanic
patients rather than differences within the same hospital.>® This
study took place across one health system with a similar provider
group at every level caring for patients (attendings, advanced
practice providers, critical care fellows) with palliative care avail-
ability to mitigate such hospital-system influences.

Palliative care consultation across our cohort was associated
with increased odds of DNR at the time of death. This was only
true for non-traumatically injured patients, but not for traumati-
cally injured patients even after adjusting for race and ICU char-
acteristics in multivariable regression. Palliative care consultation
has been associated with higher acuity patients with longer ICU
length of stay and higher rates of mortality.’! However, proactive
palliative care consultation has been demonstrated to shorten
ICU length of stay in a study of patients in the medical ICU.3
Engaging palliative care providers may aid in the communication
of expected futility with aggressive intervention.

Our study examined provider assessment of futility and
code status at the EOL, identifying lower rates of DNR status
in traumatically injured patients, particularly black patients. To
address these disparities, we are developing a uniform process
of screening for provider assessed futility at the time of SICU
admission and adopting a standardized approach to future inter-
ventions, including family discussions of goals of care and palli-
ative care consultations. We plan on implementing this initiative
in our trauma SICU with the ultimate goal of tailoring expan-
sion to other sites in the hope of promoting culturally sensitive,
family-based approach to ICU EOL discussions.

Limitations
Our study has several limitations, namely the retrospective
nature of our analysis with data primarily abstracted from EMR
chart review. This approach allowed access to concrete data on
ICU progression of care, but did not provide the motivation
or reasoning for the provider and family decisions that would
have required primary chart or even qualitative interviews with
the families. Our findings represented a heterogenous patient
sample across multiple SICUs, including traumatically injured
patients in an urban academic medical center, which may not
be applicable to other populations. Our current provider assess-
ment of futility is also subject to observer bias, particularly as it
related to racial differences within our population. Our analysis
also did not account for many of the important social determi-
nants of health, such as insurance status, primary language, and
household income, and other essential factors which influence
health outcomes and discussions regarding EOL care.
Additionally, missing data due to failed EMR linkage in 18%
of patients in our SICU registry which were not able to be linked
to the EMR introduce the potential of bias of our findings
related to the critical care interventions such as timing of code
status change and presence of palliative care consultation (online
supplemental figure 1). This is likely due to the multiplicity of
medical record numbers per patient registered into our multi-
hospital health system or provider entry error into the registry.
When comparing characteristics between patients successfully
linked to the EMR versus not, there were significant differences
between race, injury mechanism and operative intervention
(online supplemental table 3). While this may confound our find-
ings regarding the utility of palliative consultation, our primary
findings regarding code status and race remain unchanged.
While the collinearity of age and race with admission diagnosis
is also a potential confounder in our population, limiting the
generalizability of our results, they also provide opportunities
for local quality improvement initiatives.

CONCLUSIONS

Across our cohort, 20% of SICU deaths did not have a DNR
status. There is a higher frequency of full code status in trau-
matically injured patients compared with uninjured patients.
This exists despite provider perception of futility and likely
represents challenges in engaging in EOL discussions, particu-
larly for younger patients with unexpected injury. Our responsi-
bility as providers is to appropriately communicate with families
to ensure that our patients, especially under-represented trauma
patients, do not suffer unnecessarily at the EOL. Further evalua-
tion of this cohort to optimize recognition of EOL and commu-
nication to decision makers is needed.
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