Quantifying the Mortality Impact of
Do-Not-Resuscitate Orders in the ICU*

Lior Fuchs, MD"* Matthew Anstey, MD, MPH? Mengling Feng, PhD*; Ronen Toledano, MD';
Slava Kogan, BMedSci'; Michael D. Howell, MD, MPHS; Peter Clardy, MD’; Leo Celi, MD, MS, MPH*7;
Daniel Talmor, MD, MPH?; Victor Novack, MD, PhD"?
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Measurements and Main Results: The primary outcome was mor-
tality at 28 days after ICU admission. Of 19,007 ICU patients,
1,289 patients (6.5%) had a do-not-resuscitate order on the
first day of ICU admission and survived 48 hours in the ICU. We
matched those do-not-resuscitate patients with 2,402 patients
with full-code status. Twenty-eight day and 1-year mortality were
both significantly higher in the do-not-resuscitate group (33.9%
vs 18.4% and 60.7% vs 40.2%; p < 0.001, respectively).
Conclusion: Do-not-resuscitate status is an independent risk fac-
tor for ICU mortality. This may reflect severity of illness not cap-
tured by other clinical factors, but the perceptions of the treating
team related to do-not-resuscitate status could also be causally
responsible for increased mortality in patients with do-not-resus-
citate status. (Crit Care Med 2017; 45:1019-1027)
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early half of all Americans die in the hospital, and

up to 30% of chronically ill Medicare beneficiaries

are admitted to the ICU during their final hospital
admission (1). Although almost 60 million Americans have a
living will, explicit resuscitation directives are not common (2,
3). When such directives are in place, their effects on patient
outcomes are unclear.

When the American Heart Association first approved the
clinical use of cardiopulmonary resuscitation (CPR), it also
proposed that withholding or withdrawing CPR is ethically
appropriate if the anticipated harm outweighs the benefit (4).
However since then, the terminology and interpretation of the
“code status” of a patient has become complicated and confus-
ing. Strictly speaking, do not resuscitate (DNR) means “in the
event of cardiac arrest, do not provide CPR” and should not
be mistaken with the decision not to provide treatment to the
patient (5). Practically, DNR has been interpreted in a broad
range from “do not perform CPR in the event of cardiac arrest”
to “do not treat this patient aggressively if they deteriorate” and
“not for active treatment” (6). Thus, clinicians may interpret a
DNR order to be consistent with a decrease in the intensity of
care to be provided to these patients (7-9).
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Most patients with DNR orders fit into two groups. The first
group is those with a DNR directive at or prior to admission.
In this group of patients, there is the expectation to receive the
same level of care but not the CPR if they have a cardiac arrest.
The second group consists of patients in whom the DNR direc-
tive is applied later during the hospital stay, possibly due to lack
of response to therapy or a change in clinical status. In these
patients, DNR is often a marker of the severity of their illness
or deteriorating condition (10). Previous research has not dis-
tinguished between these two groups, which may account for the
discrepant results of DNR status and hospital mortality analyses
in surgical populations (11, 12). In a general hospital population,
Escobar et al (13) found that an admission order for restricted
resuscitation was a mortality risk factor in the general hospital
population but little research has focused on the ICU population.

In this study, we sought to measure the effect of pre-ICU
admission DNR order on 28-day mortality. We hypothesize
that preadmission DNR status is an independent mortality risk
factor. Specifically, we evaluated the mortality risk associated
with DNR status adjusted for the severity of the disease and
lifesaving interventions.

MATERIALS AND METHODS

Using the Multi Parameter Intelligent Monitoring of Intensive
Care II database (14, 15), we conducted a longitudinal, single-
center, retrospective study analyzing 19,007 patients admitted
to five ICUs at a tertiary university medical center (Beth Israel
Deaconess Medical Center, BIDMC, Boston, MA) between the
years 2001 and 2008.

The project was approved by the institutional review
boards of the Massachusetts Institute of Technology and Beth
Israel Deaconess Medical Center and was granted a waiver of
informed consent.

Assembly of the Cohort

We included patients above the age of 18 who were hospitalized
in three medical ICUs and two surgical and trauma ICUs with
total of 58 ICU beds. At BIDMC, completion of a resuscitation
status order is obligatory at ICU admission, with the default
order being “full code” The form contains a list of the possible
ICU interventions, their benefits, and alternatives. The patient or
proxy can then consent to these options, or not, which can result
in the selection of the DNR (do not perform CPR in the event of
cardiac arrest) option. If the DNR option is selected, the attend-
ing physician is notified by electronic alert. Patients who did not
survive the first 48 hours of ICU admission were excluded.

Two cohorts were defined: patients with DNR code status
on day 1 of ICU admission and patients with full code on day
1, regardless of their code status later during the admission, as
the control group (matched 1:2). The matching of these two
cohorts was based on age at admission (£ 3 yr), type of ICU
(medical/surgical), and probability for death at 28 days (cali-
per width 0.05). Patients with other treatment restrictions on
ICU admission, such as do not intubate or comfort measures
only (CMO), were excluded.
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Outcomes Measurement

The primary outcome was short-term mortality at 28 days
from ICU admission. The secondary outcome was mortality
at 1 year from ICU admission for those who survived 28 days
from ICU admission. Also, we have measured number of radi-
ology reports per admission day standardized to length of stay,
number of medications prescribed, and number of laboratory
tests taken per person in both groups.

Statistical Analysis
The baseline descriptive statistics of the cohort were based on
frequency distributions for categorical data and means and
sps or medians and interquartile ranges for continuous data,
according to normality. Univariate group comparisons for
continuous data were done using student ¢ test or nonpara-
metric Mann-Whitney U tests, as appropriate, and % or Fisher
exact tests for categorical data. Continuous variables included
age, Simplified Acute Physiology Score (SAPS) and Sequential
Organ Failure Assessment (SOFA) severity of disease scores at
admission (16, 17), and Elixhauser comorbidity score (18).
For analysis of 28-day mortality, a multivariable logistic
regression model was developed using the full-code cohort.
Variables adjusted for in the final model were selected based
on the statistical and clinical significance and included gen-
der, age, living with spouse at home, reason for hospitaliza-
tion (grouped by systems, i.e., cardiovascular, respiratory),
comorbidities, SOFA score, Elixhauser score, and life-sus-
taining treatment during hospitalization (renal replacement
therapy, ventilation, and vasopressors). Regression coeffi-
cients from the full-code mortality model were used to cal-
culate a predicted probability of death for each patient in
the DNR group. Each cohort (full code/DNR) was divided
by deciles of mortality probabilities and for each decile, we
reported the observed 28-day mortality rate. We graphically
represented the observed and expected 28-day mortality by
deciles, within the DNR and non-DNR groups. Finally, we
calculated the standardized mortality index for each DNR
group decile (equal to the observed mortality rate divided
by the average expected mortality). To compare patients
who chose DNR status on arrival to the ICU with those who
started as full code, we have matched the cohorts (1:2) by
age, type of ICU unit, and probability of death in 28 days
(caliper 0.05). Furthermore, we added two sensitivity analy-
ses to investigate if the DNR effect is consistent. In the first
sensitivity analysis, we excluded all patients with diagnosis of
the malignancy. For the second sensitivity analysis, we have
calculated the propensity score for DNR on ICU admission.
Propensity score was calculated based on the logistic regres-
sion model inclusive of: unit (medical/ surgical), gender, age,
marital status, presence of diabetes, congestive heart failure,
alcohol abuse, cardiac arrhythmias, valvular diseases, hyper-
tension, renal failure, chronic pulmonary diseases, liver dis-
ease, cancer, psychological disease, reason for hospitalization
(cardiovascular, respiratory, cancer, gastro intestinal, genito-
urinary, trauma), and SAPS score. Then we matched patients
with DNR on the first day with those without limitation of
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care (1:2) on probability to die in 28 days (caliper width
0.05), calculated propensity score (caliper width 0.10), age
(£ 3 yr), and type of ICU unit (medical/surgical). For anal-
ysis of 1-year survival, among those who survived 28 days
(landmark analysis), we used a Cox proportional hazards
regression model using the same variables as for the 28-day
calculation.

For the DNR cohort, we calculated the standardized mortal-
ity rate (SMR) at 28 days and at 1 year for those who survived
to 28 days. The SMR was adjusted for age above 65, gender,
type of ICU (surgical vs medical ICU), presence of metastatic
cancer, and use of mechanical ventilation.

All reported p values were rounded to two decimal places.
Data were analyzed using STATA 12.1 (Stata Corp., College
Station, TX) and SPSS 20 software (IBM, Armonk, NY). All
statistical tests and/or Cls, as appropriate, were performed at
a = 0.05 (two-sided).

Clinical Investigations

utilization of renal replacement therapy and vasopressors did
not differ between the groups, but DNR patients were less likely
to receive mechanical ventilation (31.3% vs 44.2%; p < 0.001).

Investigations Performed

Patients with DNR order on day 1 received less number of radi-
ology reports per admission day standardized to length of stay
(0.31 [95% CI, 0-0.63] vs 0.42 [95% CI, 0-0.69]; p = 0.003) as
well as less number of medications prescribed (47.4 [95% CI,
35.4-62.7] vs 56.8 [95% CI, 42.3-74.8]; p < 0.0001), whereas
number of laboratory tests taken per person were not signifi-
cantly different (7.37 [95% CI, 4.31-10.59] vs 7.26 [95% ClI,
4.72-10.6]; p = 0.64).

Mortality Analysis
Twenty-eight day and one-year mortality were both sig-
nificantly higher in the DNR group (33.9% vs 18.4% and

RESULTS Total population
Patient Population N=19,007
Of 19,007 ICU patients, 1,239 |
patients (6.5%) had a DNR |
order on the first day of ICU [ Full Code on ICU ]
admission and survived at admission
least 48 hours (Fig. 1). We N=16,987
matched those patients (1:2,
by age, type of ICU, and 28-d
probability of death) with
2,402 patients with no limi-
tation of care on ICU day 1 Full code to DNR during DNR on ICU
(full code). Before matching, discharge or ICU Admission admission
7.4% (1,265/16,987) of non- death N=1,265 N=2,020
DNR patients later received N=15,722 i
DNR orders. After matching,
the proportion changed and DNR to
159% (330/2,072) of non- | i discharge or
DNR patients became DNR : N=1,265
during their ICU stay.
Table 1 depicts the base- DNR at
line and hospital character- Viatched Full code on Suii‘i’;';’;'zgh
istics of the two matgh.ed U n dmiss?ém e N=1.239
groups. Overall morbidity | e 48 h
burden (Elixhauser comorbid- N=2,402

ity score) was not significantly

CMO during ICU
admission
N=70

different between the groups.
The primary reasons for

CMO during
ICU admission

admission were similarly dis-
tributed between the groups,
with the exception of a cancer- .
related admission being more .
frequent in DNR patients.
Illness severity at ICU admis-
sion, as calculated by the SOFA

The matching of DNR with not DNR (1:2) is based on:

Age at admission (+/-3years)

Type of ICU (medical/surgical)

* Probability for dying (28 days) as calculated based
on the full code (+/-0.05) logistic regression

N=108

score, was not significantly dif-

ferent between the groups. The
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Figure 1. Study population flowchart. CMO = comfort measures only, DNR = do not resuscitate.
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TABLE 1. Baseline Characteristics of ICU Patients and Hospitalization Characteristics
(n =3,641)

Code Status
Full Code on ICU Day 1 Do Not Resuscitate on
Variables (n =2,402) DEVRNGER B X))
Type of ICU, n (%) Medical (medical, mixed medical/ 1,947 (81.1) 1,010 (81.5) 0.73
surgical)
Surgical (surgical, cardiac-surgical) 455 (18.9) 229 (18.6)
Male gender, n (%) 1,222 (560.9) 510(41.2) < 0.001
Age, yr (£ sp) 76.63 (+ 13.05) 7724 (£ 13.30) 0.18
Live with spouse, n (%) 1,117 (46.5) 433 (34.9) < 0.001
Comorbidities, n (%) Elixhauser score 28 d, median 6 (1-10) 6(3-11) < 0.001
(IGR)
Congestive heart failure 918 (38.2) 483 (39.0) 0.65
Chronic renal failure 246 (10.2) 123 (9.9) 0.76
Metastatic cancer 121 (5.0) 107 (8.6) <0.001
Psychiatric disease (psychosis or 153(6.4) 122(9.8) < 0.001
depression)
Diabetes mellitus 579 (24.1) 299 (24.1) 0.98
Alcohol abuse 65 (2.7) 24 (1.9) 0.15
Cardiac arrhythmias 858 (35.7) 404 (32.6) 0.06
Valvular disease 299 (12.4) 145 (11.7) 0.51
Hypertension 887 (36.9) 4920 (33.9) 0.07
Chronic pulmonary disease 553 (23.0) 294 (23.7) 0.63
Liver disease 96 (4.0) 56 (4.5) 0.45
Admission source, n (%) Emergency department 1,836 (76.4) 1,002 (80.9) 0.002
Primary reason of admission, — Cardiovascular 419 (174) 211 (170) 0.75
3 (i) Respiratory 438 (18.2) 201 (16.2) 0.13
Cancer 514 (21.4) 3929 (26.6) < 0.001
Gastrointestinal 414 (172) 193 (15.6) 0.20
Trauma 384 (16.0) 176 (14.2) 0.16
Acuity score at admission Sequential Organ Failure 5 (2-8) 4 (3-7) 0.40
Assessment, median (IQR)
Simplified Acute Physiology Score |, 14 (11-17) 14 (11-17) 0.96
median (IOR)
Intensity of care n (%) Renal replacement therapy during 236 (9.8) 103 (8.3) 0.14
hospitalization
Use of vasopressors 634 (26.4) 295 (23.8) 0.09
Mechanical ventilation 1,061 (44.2) 388(31.3) < 0.001

IQR = interquartile range.

60.7% vs 40.2%; p < 0.001, respectively), with the two groups
diverging sharply after the first few days (Fig. 2A). Between
28 days and 6 months, an additional 14.8% of patients died
in the full-code group versus 20% in DNR group. During the

next 6 months (6—12 mo following the admission), mortality
rates increased by 5% in both groups to reach 60.7% versus
40.2% in the DNR and full-code cohorts, respectively, at 1
year (p < 0.001).
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Figure 2. A, Twenty-eight days survival for patients survived first 48 hr of hospitalization. B, Landmark analysis. Kaplan-Meier 1-yr survival curves for

patient surviving first 28 d. DNR = do not resuscitate.

Standardized Short-Term Mortality Index

We developed a prediction model for 28-day survival among
tull-code patients who survived at least 48 hours in the ICU
(Table 2). Figure 3A shows the prediction accuracy of the
model among non-DNR patients. Hosmer-Lemeshow chi-
square statistic was 13.05, p value equals to 0.11, and C-sta-
tistic was 0.76 (95% CI, 0.73-0.80). We divided the full-code
cohort into deciles and calculated the average expected mortal-
ity probability and the observed mortality rate for each decile.
Figure 3A shows that the difference between the expected
and observed mortality was minimal across all mortality risk
deciles. Overall, the mortality index (observed/expected) in the
full-code cohort was 0.99 (95% CI, 0.37-5.59).

Subsequently, we calculated the expected 28-day mortality
probability for the DNR group based on the full-code cohort
model. Figure 3B presents the expected and observed mortality
across deciles of the expected mortality risk. The overall 28-day
standardized mortality index for DNR cohort was 1.98 (95%
CI, 0.73-10.22). We divided patients into deciles based on pre-
dicted risk of death from our full risk-prediction models. In
sicker patients (those with higher probability of death), the
impact of DNR diminished. Relative risk decreased from 5.44
(95% CI, 3.79-13.37) in the lowest risk decile to 1.15 (95% CI,
0.80—1.48) in the highest risk decile.

Furthermore, we calculated two new SMRs to sepa-
rate between the DNR as a marker of the severity versus
DNR as a partial cause of the increased mortality. Thus, we
added two sensitivity analyses. The first sensitivity analysis
included 3,641 patients from the original cohort, and the
960 with cancer were excluded. Subsequently, we calculated
the SMR on all 2,681 patients with no cancer history (1,833
full-code patients and 848 DNR patients). The mortality
index graphs behave similarly to the original study group.

Critical Care Medicine

The mortality index (observed/expected) in the full-code
cohort is 1.00 (95% CI, 0.37-5.00). The overall 28-day stan-
dardized mortality index for DNR cohort was 2.21 (95% CI,
0.91-10.33).

Finally, we have matched the cohorts using the same vari-
ables as in the former analysis and added propensity score.
After matching, the analysis included 3,051 patients: 2,034 full
code and 1,017 DNR patients. The mortality index (observed/
expected) in the full-code cohort was 1.33 (95% CI, 0.38-5.33).
The overall 28-day standardized mortality index for DNR
cohort was 3.00 (95% CI, 0.86-11.00).

Supplemental digital content-Figure 4a (Supplemental
Digital Content 1, http://links.lww.com/CCM/C372) shows
DNR status association with 28-day mortality in various
patient subgroups. Patients who were ventilated, hospitalized
following a surgical procedure, or were free from metastatic
cancer had the highest standardized mortality indices for DNR
patients. In women, DNR status was associated with higher
mortality when compared with men: standardized mortality
ratio of 2.20 (95% CI, 2.09-2.32) versus 1.65 (95% CI, 1.55—
1.75), respectively, p value of less than 0.001.

Landmark Analysis of 1-Year Mortality

Eight hundred nineteen of 1,239 DNR patients (66.1%) sur-
vived to 28 days, whereas 1,960 patients (81.6%) survived in
the full-code group. Among the 28-day survivors, the 1-year
Kaplan-Meier survival rates were 59.5% and 73.3% in the DNR
and full-code cohorts, respectively (Fig. 2B). Cox proportional
hazards regression model revealed that after adjustment for
gender, type of ICU, age, living with a spouse at home, and
comorbidities, the hazard ratio for 1-year mortality was 1.65
(95% CI, 1.4-1.9) for DNR status on ICU admission compared
with full-code patients (p < 0.001) (Table 3).
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(DNR) during hospitalization” who survived first 48 hr of ICU hospitalization. B, Twenty-eight days mortality
for DNR at admission patients survived first 48 hr of ICU hospitalization.
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Supplemental digital content-
Figure 4b (Supplemental Digital
Content 1, http://links.lww.com/
CCM/C372) shows that within the
DNR cohort, 1-year mortality did
not differ much between various
patient subgroups.

DISCUSSION

In this analysis, we have shown that
“DNR?” code status on day 1 of ICU
admission is an independent pre-
dictor for 28-day mortality when
adjusted for a variety of demo-
graphic, health, and acute treatment
characteristics. The relative mortal-
ity risk associated with DNR status
was the highest among the lower
mortality risk group.

Our results are supported by
previous observations. A number
of studies showed that patients with
DNR status in different clinical sce-
narios had higher mortality rates,
longer length of stay, less chances to
be admitted to intensive care, and
higher complication rates (10, 12,
13, 19). However, the current study
is the first to report on DNR asso-
ciation with mortality in the cohort
of patients admitted to the ICUs.

Randomized control trials are
the gold standard for establishing
the causality. Yet, such a trial for
assessing the effect of DNR status
on mortality would be ethically
impossible. Therefore, to answer
this important clinical question, we
are forced to use an observational
study paradigm. Specifically, in our
study, we aimed to show that DNR
status is not merely a marker for the
severity of the disease, but rather an
independent mortality risk factor.
To assure the study results validity,
we used a number of approaches.
First, in the study hospital, resus-
citation status is an obligatory
requirement for all ICU hospital-
ized patients. Second, we included
patients with DNR status set on
the first day of ICU admission and
we included patients who obtained
DNR status later during ICU stay in
the control group (full-code group).
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TABLE 2. Logistic Regression for 28-D Mortality in Patients Who Were Full Code at ICU

Day 1

Variables

Male gender

Age at admission (per yr)
Live with spouse

Reason of admission Cardiovascular
Respiratory

Cancer

Endocrine metabolic
Gastrointestinal
Genitourinary
Trauma
Comorbidities Diabetes

Congestive heart failure
Alcohol abuse

Cardiac arrhythmias
Valvular disease
Hypertension

Renal failure

Chronic pulmonary
Liver disease
Metastatic cancer
Psychosis

Depression

Sequential Organ Failure Assessment score (per point)

Intensity of care Renal replacement therapy

during hospitalization
Use of vasopressors
Mechanical ventilation

Elixhauser score 28 d

95% ClI
Upper
1.20 094 1.63 0.15
1.03 1.02 1.04 < 0.001
1.09 0.85 1.38 0.50
1.83 0.97 3.47 0.06
1.68 0.89 3.16 0.1
1.92 1.03 3.68 0.04
0.66 017 2.56 0.55
0.88 0.45 1.72 0.71
1.20 0.49 2.96 0.69
1.23 0.64 2.36 0.62
0.75 0.56 1.00 0.05
1.04 0.78 1.38 0.79
2.32 117 4.59 0.02
1.25 0.96 1.63 0.10
0.87 0.61 1.24 0.45
0.87 0.67 1.12 0.29
1.25 0.83 1.88 0.28
0.91 0.69 1.12 0.49
1.58 0.89 2.80 0.12
2.80 1.66 4.73 < 0.001
1.72 0.81 3.63 0.15
0.32 0.12 0.83 0.02
1.07 1.03 1.12 0.001
1.13 0.75 1.69 0.56
1.78 85 2.34 < 0.001
1.62 1.21 2.16 0.001
1.04 1.01 1.07 0.012

OR = odds ratio.

Finally, we have excluded patients not surviving first 48 hours.
These three measures minimized the selection bias that could
be associated with DNR status.

We demonstrated that DNR code status is associated with
higher mortality in the short term when compared with 1 year. If
DNR status had been a pure marker of the disease severity, one
would expect a similar effect on both short- and long-term mortal-
ities. In other words, DNR assignment is not simply an identifica-
tion of terminally sick patients dying either during the hospital stay
or shortly afterwards. In addition, it seems that less sick patients
had higher mortality risk associated with the DNR status.

Critical Care Medicine

A DNR order is a method of ensuring standardized com-
munication for all clinicians, but physicians may erroneously
associate DNR order with less aggressive treatment and may
potentially alter the course of treatment. The DNR order,
which practically means—do not perform CPR, but only
when “nothing else can be done for me,” may be confused with
less aggressive or even palliative care in much earlier phase of
care (6, 20). Beach and Morrison (21), using case scenarios,
found that physicians “agreed” and “strongly agreed” to initi-
ate fewer interventions when a DNR order was present. For
example, patients with an acute decompensated heart failure
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TABLE 3. Parsimonious Cox Proportional Hazards Mortality Models for Patients Who

Survived First 28 d.

Hazard Ratio

VELET S

Do not resuscitate vs full code 1.65
Reason of admission gastrointestinal 0.76
Reason of admission genitourinary 0.62
Chronic heart failure 1.24
Hypertension 0.72
Metastatic cancer 1.70
Renal replacement therapy 1.74
Ventilation 1.31
Elixhouser 1.02
Age 1.02

95% ClI
Lower Bound Upper Bound
1.43 1.89 < 0.001
0.62 0.92 0.005
0.42 0.93 0.02
1.05 1.45 0.01
0.62 0.84 < 0.001
1.26 2.30 0.001
1.40 217 < 0.001
1.14 1.51 < 0.001
1.01 1.03 0.007
1.01 1.03 < 0.001

Adjusted for: Gender, type of ICU, age, live with spouse, diabetes mellitus, congestive heart failure, alcohol abuse, cardiac arrhythmias, valvular disease,
hypertension, renal failure, chronic pulmonary, liver disease, metastatic cancer, major psychiatric disorder (psychosis or depression).

and DNR status were less likely to receive pharmacologic and
nonpharmacologic heart failure interventions compared with
non-DNR patients (22). Conversely, Kish Wallace et al (23)
found that an advance directive did not influence the use of
ICU interventions among critically ill cancer patients.

Patients in the ICU should have the autonomy to decide
whether they want CPR or not. This decision should not affect
the level of care, that is, we believe that patients, signing DNR
order, should know that their chances to survive an ICU admis-
sion are equal to patient with similar severity of disease and no
limitations of care except for the situation where there is a need
for CPR. Our results show that there is a need for a better align-
ment between the patient wishes and treatment plan and inten-
sity. A DNR order does not mean do not ventilate nor “treat the
patient less.” Our DNR patients received less mechanical venti-
lation, less radiologic investigations, and medications.

We believe that the binary choice between DNR and unlim-
ited level of care does not provide enough direction to the care
providers and is unclear to patients and their families. One of
the proposals to achieve better granularity of the advanced live
support directives included creation of the scale of treatment
intensity: terminal, palliative, usual, and intensive with CPR
included in the last group only (24). Other much more detailed
advance directives as the Medical Orders for Life-Sustaining
Treatment (MOLST) and Physician Order for Life-Sustaining
Treatment (POLST) were proposed (25, 26). We intend to
study further the impact of these detailed advanced directives
on ICU outcomes from 2008 to date.

The TRIAD III trial suggested that many emergency phy-
sicians mistakenly associate living wills as DNR orders, and
furthermore they often associate DNR orders with end-of-life
care. Their survey showed that adding extra contextual infor-
mation about the patient assisted in resolving the misinterpre-
tation (27, 28).
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We have shown that the association of DNR status and
28-day mortality is heterogeneous. It appears that women,
surgical, mechanically ventilated, and oncologic patients with
no metastases are particularly vulnerable groups. This finding
suggests that the treating team alters the intensity of treatment
provided, potentially as a result of personal perceptions of the
patient characteristics. In particular, DNR association with
mortality was 50% higher in women when compared with
men. This gender association warrants additional investigation.

More than 40% of DNR patients who are admitted to
the ICU survive to 1 year. The 1-year mortality outcome for
patients surviving the first 28 days shows a significant separa-
tion between the full-code and DNR groups. This may be a
residual effect of less treatment in the DNR group when they
were hospitalized. Conversely, it may be that these patients
with DNR orders are at higher risk of death in the medium
term, and that some limitation in treatment is appropriate.
Better defining these patient populations is a challenge for
future studies.

Another explanation for the association between DNR code
status at admission and higher mortality may be related to the
readiness of DNR patients and families to discuss treatment
deescalation through ICU stay. We found three times higher
CMO code status prevalence for patients who were admitted
as DNR patients (108/1,239 [8.7%]) compared with preva-
lence of CMO code status after full code on ICU admission
(70/2,402 [2.9%]).

Our analysis has several important limitations. This was
a single-center retrospective study, and thus its generaliz-
ability can be limited. The rate of DNR on ICU admission
(2,020/19,439 [10%]) was similar to other reported rates
(29-31). Despite the matching and adjustment, residual selec-
tion bias could still be present. We had data on neither cause
of death nor palliative care involvement. A palliative care
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specialist service was available for consult at that time of the
study. While we know anecdotally that it was used, unfortu-
nately the database does not contain the referrals to palliative
care and thus we do not have individual patient data for this
element. We believe that the availability of this service may
increase conversion from DNR to CMO. We could not assess
quality of life among our ICU survivors.

We excluded patients who died within 48 hours from ICU
admission. We think that exclusion of these patients resulted
in a more conservative estimate of the DNR association with
mortality by minimizing the selection bias. Yet, this exclu-
sion can be associated with a different selection bias: patients
with advanced directive prior to admission could be removed
from the analysis. Unfortunately, we do not possess the data
regarding the timing of the prior to admission advanced direc-
tive signing. Lastly, we cannot exclude that the excess mor-
tality observed in the DNR cohort was partially due to the
proper implementation of the order—DNR—when CPR was
warranted.

CONCLUSIONS

DNR status seems to be independently associated with 28-day
mortality in patients hospitalized in ICUs with a particularly
high mortality risk in a number of patients subgroups. It
might be hypothesized that the discrepancy in understand-
ing of the DNR order by the treating team can be partially
responsible for the observed association. Increased clarity of
advanced live support directives could facilitate better align-
ment between the patient wishes and level of care to be pro-
vided by the clinicians.
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