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Purpose: An carly do-not-resuscitate (DNR) order is classified as such when it occurs
within 24 hours of admission. Early DNR has been previously associated with in-hospital
mortality among acute heart failure (AHF) patients and one-year mortality among patients
discharged from ICU. Here, we investigate whether early DNR is associated with long-term
mortality in AHF Japanese patients, by performing a retrospective cohort study.

Patients and Methods: We retrospectively investigated all patients with AHF, admitted to
our hospital between April 2013 and March 2015, and survived to discharge. We obtained
data on demographics, comorbidities, laboratory and echocardiography results, social back-
ground, DNR status, and outcomes (one-year death). The association of early DNR with one-
year death was analyzed by multivariate logistic regression analysis.

Results: Among 370 survive to discharge patients, 48 (12%) were lost to follow up. We
analyzed 322 patients. The median age was 74 years, and 80 (25%) had an early DNR order.
Patients with a DNR order were older and displayed more activities of daily living (ADL)-
dependence. Early DNR was associated with higher one-year mortality.

Conclusion: Early DNR was associated with one-year mortality among AHF patients.
Further studies are necessary to investigate unmeasured factors associated with a worse
prognosis related to early DNR among AHF patients.

Keywords: acute heart failure, early DNR, prognosis, end of life, advance care planning

Introduction

The discussion on whether resuscitation should take place or not in case of
cardiopulmonary arrest can be started prior to or on admission. Do-not-resuscitate
(DNR) orders allow patients to forgo CPR in the event of cardiac arrest' and can be
classified as either early or late: early, if the DNR order is given within 1 day after
admission or late, if given at a later time point during hospitalization.>> Factors
associated with early DNR orders include the patients’ pre-hospital frailty, the
burden of comorbidities, and goal of care.” Late DNRs can occur for reasons
such as lack of response to therapy or because a serious disease is diagnosed.
Therefore, a late DNR order is often a marker of the severity of the patients’
illness.’

Importantly, DNRs cannot be applied to any situation other than cardiac arrest. The
guidelines published by the American Medical Association’s Council on Ethical and
Judicial Affairs state that “DNR orders only preclude resuscitative efforts and should
not influence other therapeutic interventions that may be appropriate.”’** Nonetheless,
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DNR orders have been applied to procedures that include
evidence-based life-prolonging treatments other than CPR
for cardiac arrest. Indeed, patients in the USA admitted for
acute heart failure (AHF) were less likely to undergo an
assessment of their left ventricular function, receive treat-
ment with angiotensin-converting enzyme inhibitors or
angiotensin II receptor blockers (ARB), or undergo counsel-
ing about lifestyle modifications if they had a DNR order.
Accordingly, an early DNR was previously associated with
increased in-hospital mortality among AHF patients.® Its
association with one-year mortality has not been investi-
gated yet.

The worse prognosis associated with early DNRs
might be explained by a worse quality of care (QOC). In
our hospital, to prevent misuse of DNR orders, we have
developed a specific order sheet for DNR orders (Figure 1)
and have lectures about the topic quarterly, to ensure that
the proper procedures are followed, both in terms of DNR
order implementation and in the treatment of patients with
a DNR order. In these conditions, we have previously
demonstrated that the presence of a DNR order did not
worsen the QOC of heart failure patients.” Even though we
did not evaluate the effect of an early DNR on clinical
outcomes, patients with an early DNR order had higher in-
hospital mortality than those without.” In this situation,
where the DNR order does not affect the QOC of AHF
patients, we analyzed the same cohort to understand
whether an early DNR order is a prognostic indicator of
the one-year mortality among hospitalized AHF patients.

Subjects and Methods

Subjects
This retrospective, single-center, cohort study included
adult patients who were admitted to our hospital with

a primary diagnosis of AHF between April 2013 and
March 2015, and survived to discharge. The patients
were at least 18 years old at the time of hospital admission.
An internal medicine specialist reviewed the whole hospi-
tal course by chart review, which included chest X-ray,
echocardiography data, and response to acute heart failure
treatment, and confirmed the diagnosis according to the
Framingham criteria.®

Setting

Our hospital is an urban acute care teaching facility, with
344 beds. Patients with AHF are under the care of general
internal medicine teams, consisting of 2 to 3 residents, 1
hospitalist attending physician, and a cardiologist.
Lectures on advance care planning (ACP) and DNR orders
are conducted quarterly, to ensure that the appropriate
DNR order-related procedures are followed, as described
elsewhere.” To prevent misuse of DNR orders and to
ensure the patients’ will and preference regarding CPR
are respected, we use the code status order sheet shown
in Figure 1. The precise discussion of ACP and code status

are documented in the patient’s progress note.

Data Collection

The characteristics of the patients were obtained by chart
review. The following information was obtained: age, sex,
body mass index (BMI), vital signs, major comorbidities
(hypertension, chronic obstructive pulmonary disease,
malignancy, dementia, chronic kidney disease, hemodialy-
sis, diabetes, dyslipidemia, stroke, and atrial fibrillation),
previous cardiac problems and procedures (myocardial
infarction, percutaneous coronary intervention (PCI), cor-
onary artery bypass grafting (CABG), valve surgery,
cardiac pacemaker, implantable cardioverter defibrillator

Code status order sheet

In case of cardiopulmonary arrest (with no palpable pulse):

Choose one of below
DNR (proceed to death pronounce)

Full code

In case of emergency event other than cardiopulmonary arrest (with palpable pulse),

Choose below and erase if not applicable.

Never intubate in any situation.

Never perform electrical shock in any situation.

Never perform (

Figure | Code status order sheet used in our hospital.

) in any situation.
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(ICD)/cardiac resynchronization therapy with defibrillator
(CRT-D) and hospitalization due to heart failure), social
background (dependency in activities of daily living
(ADL)), DNR status within 24 hours after admission (pre-
sence or absence of an early DNR order), smoking, etiol-
ogy and exacerbating factors of heart failure, and
laboratory results on admission. In terms of DNR, when
a DNR order was documented within 24 hours after
admission, an early DNR order was adjudicated as present.
We also obtained data on clinical outcomes (death within
1 year after discharge) by chart review, mail, and/or tele-
phone calls to patients or their families.

Statistical Analysis

Continuous variables were expressed as median (interquar-
tile range [IQR]: 25% and 75%), and discrete variables
were summarized as percentages. Continuous variables
were analyzed and compared using the Mann—Whitney
U-test, and dichotomous variables were analyzed and com-
pared using the chi-square test. P values <0.05 were con-
sidered to indicate a statistically significant difference.

To analyze whether an early DNR order is associated
with one-year mortality, multivariate logistic regression
analysis was performed. To adjust for baseline cohort dif-
ferences between DNR-group and non-DNR group, we
performed a multivariate logistic regression analysis with
a forward stepwise method for one-year death after dis-
charge. All variables with P value <0.1 in univariate analy-
sis between the DNR group and the non-DNR group were
used. Then, the adjusted ORs were determined. Treatment
with beta-blockers and ACE inhibitors (ACEi) or ARB are
also important prognostic factors for heart failure patients
with reduced ejection fraction (EF) and anticoagulation for
atrial fibrillation. However, the prescription rate of these
medicines was very high in the study population and not
statistically different between the DNR and non-DNR
group (94% vs 94%, P=1.0 beta-blocker, 90% vs 97%,
P=0.47, for ACEi or ARB, 97% vs 100%, P=1.0, for antic-
oagulation) as shown previously,” so we did not include
these parameters for the evaluation.

The variance inflation factor (VIF) was used to check
for multicollinearity between the factors investigated. All
statistical analyses were conducted using IBM SPSS ver-
sion 22.0 (IBM, Armonk, NY, USA). Patients with miss-
ing data were excluded from the analysis. For the analysis
of the one-year outcome and the associated factors of
death, patients lost to follow-up were excluded.

Informed Consent and Institutional

Review Board Approval

The study protocol was approved by the institutional
review board of the Tokyo Bay Urayasu Ichikawa
Medical Center. Due to the anonymous nature of the
data, the requirement for informed consent for the chart
review was waived.

Results

Patient Characteristics

A total of 394 patients admitted to our hospital from
April 2013 to March 2015 were diagnosed as having
heart failure. Of those, 24 patients died in the hospital.
Among the 370 survival to discharge patients (DNR group
97 (26%), non-DNR group 273 (74%)), 48 patients (DNR
group 17 (35%), non-DNR group 31 (65%)) were lost to
88%).
Accordingly, they were excluded from the evaluation of

follow-up after one year (follow-up rate,
prognostic factors for one-year mortality. Therefore, a total
of 322 patients (DNR-group: 80 (25%) and non-DNR
group: 242 (75%)) were analyzed to determine the one-
year outcome and the association of early DNR with one-
year mortality (Table 1). Median age was 74. The early
DNR patients were more elderly and more likely to have
low BMI, dementia, as well as lower Hb level. They were
more likely to be ADL-dependent. Considering the high
rate of loss to follow-up, we compared characteristics
between the lost follow-up group and the complete follow-
up group. The lost follow-up patients were more likely to
have dementia (Table 2). Numerically, the rates of early
DNR, ADL-dependency, and hemodialysis were higher in
the lost follow-up group although the difference was not

statistically significant.

Early DNR and One-Year Mortality After
Discharge

The mortality was 13% (43 out of 322) among all patients.
The DNR group had higher mortality than the non-DNR
group (28.8% (23 out of 80) vs 8.3% (20 out of 242),
P<0.001). According to univariate analysis, age>75 years,
sex, BMI<21 kg/m?, diastolic blood pressure, dementia,
ADL dependency, EF<40%, serum blood urea nitrogen
(BUN), creatinine, sodium, hemoglobin (Hb)<10 g/dL,
and history of coronary artery disease were chosen for
the forward stepwise method for multivariable analysis to
investigate whether an early DNR was an associated factor
of one-year death. Not only BMI<21 kg/m?, ADL-
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Table | Patient Characteristics According to DNR Status

Absence of DNR Presence of DNR | P value
Order (N=242) Order (N=80)
Demographic
Age (years) 71 (62, 78) 83 (74, 89) <0.001
Age 275 years 101 (42) 60 (75) <0.001
Sex, male 152 (63) 31 (39) <0.001
BMI (kg/m?) 242 (21.5,27.4) 20.8 (19.1, 24.5) <0.001
BMI<2| kg/m? 41 (17) 38 (48) <0.001
Vital signs
SBP (mmHg) 148 (129, 171) 144 (120, 177) 0.72
SBP<100 mmHg 15 (6.2) 2 (2.5) 0.26
DBP (mmHg) 90 (74, 108) 81 (64, 103) 0.010
HR (beats/ 95 (78, 112) 91 (76, 103) 0.087
minute)
Comorbidities
Hypertension 144 (60) 54 (68) 0.13
COPD Il (4.5) 339 0.57
Malignancy 16 (6.6) 7 (8.8) 0.62
Dementia 19 (7.9) 31 (39) <0.001
CKD 36 (15) 18 (23) 0.12
Hemodialysis 15 (6.2) 5(6.3) 1.0
DM 77 (32) 24 (30) 0.78
Stroke 28 (12) 10 (13) 0.84
Atrial fibrillation 69 (29) 23 (29) 1.0
Cardiac history 2 (0.8) 1 (1.2) 0.9
Myocardial 27 (11) 7 (8.8) 0.68
infarction
PCI 14 (5.8) 4 (5.0 1.0
CABG 8 (3.3) 4 (5.0 0.50
Valve surgery 6 (2.5) 2 (2.5) 1.0
Pace maker 4 (1.7) 3(3.8) 0.37
ICD or CRT-D
History of AHF | 64 (26) 25 (31) 0.47
hospitalization
Social history
ADL- 33 (14) 33 (41) <0.001
dependence
Etiology
Hypertensive 78 (32) 32 (40) 0.22
heart failure
Coronary 77 (32) 17 (21) 0.088
artery disease
ACS 42 (16) 4 (5.0 0.012
Valvular heart 37 (15) 10 (12.5) 0.59
disease
Echocardiography
EF<40% 119 (49) 30 (38) 0.092
EF 40-50% 37 (15) 17 (22) 0.226
EF>50% 86 (36) 33 (41) 0.423
Laboratory data
BUN (mg/dL) 19.5 (14.4, 29.9) 25.6 (19.0, 35.9) <0.001
(Continued)

Table 1 (Continued).

Absence of DNR Presence of DNR P value
Order (N=242) Order (N=80)
BUN>43 mg/dL | 30 (12) 13 (16) 0.45
Cr (mg/dL) 0.93 (0.75, 1.42) 1.0 (0.78, 2.0) 0.057
Cr>1.5 mg/dL 56 (23) 24 (30) 0.18
Na (mEq/L) 139 (136,141) 139 (135,141) 0.204
Na<I35 mEq/L 28 (12) 14 (18) 0.02
Hb (g/dL) 12.9 (10.9, 14.4) 10.8 (9.6, 12.5) <0.001
Hb<I10 g/dL 32 (13) 29 (36) <0.001
BNP (pg/mL) 677 (280, 1767) 678 (347, 1485) 0.886

Notes: Values are presented as median (25%, 75% interquartile range) or N (%);
BMI data was missing in 2 patients (Non-DNR patient). BNP data was missing in 58
(24%) DNR patients and 14 (18%) non-DNR patients.

Abbreviations: DNR, do-not-resuscitate order; BMI, body mass index; SBP, sys-
tolic blood pressure; DBP, diastolic blood pressure; HR, heart rate; COPD, chronic
obstructive pulmonary disease; CKD, chronic kidney disease; DM, diabetes mellitus;
PCl, percutaneous coronary intervention; CABG, coronary artery bypass graft;
ICD, implantable cardioverter defibrillator; CRT-D, cardiac resynchronization ther-
apy with defibrillator; AHF, acute heart failure; ADL, activities of daily living; ACS,
acute coronary syndrome; EF, ejection fraction; BUN, blood urea nitrogen; Cr,
creatinine; Na, sodium; Hb, hemoglobin; BNP, B-type natriuretic peptide.

dependency, and Hb<10 g/dL but also an early DNR were
associated with one-year death (Table 3). All the VIF
values were less than 1.3, demonstrating that there was
no collinearity between the factors. Of note, among 242
non-early DNR patients, late DNR was ordered for 22
patients during the index hospitalization.

Discussion

In this study, 25% of patients had an early DNR order among
acute heart failure patients. Patients with early DNR orders
were older and were more likely to be women than those
without early DNR orders. They were also more likely to be
ADL-dependent. Our study is the first to demonstrate that it
is associated with one-year mortality. As much as 12% of
patients were excluded from the investigation because of lost
follow-up. In comparison with the complete follow-up
group, they were more likely to be demented.

Having an early DNR order was associated with one-year
mortality among acute heart failure patients. This could be
explained by the mere existence of a DNR order influencing
decisions taken by physicians, including those pertaining to
non-CPR procedures. This is despite that, in theory, this
should not be the case, unless a special order related to
each non-CPR procedure is made.”' It is possible that
physicians mistake a DNR order with a comfort care order.
Indeed, one study demonstrated that 64% of physicians in the
USA equated DNR orders with comfort care/end of life care
rather than full care.'' It is also possible that, even though
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Table 2 Patient Characteristics According to Follow-Up Status

All Lost Follow-Up Complete Follow- P value
N=370 N=48 Up
N=322
Early DNR status 97 (26) 17 (35) 80 (25) 0.158
Demographic
Age (years) 75 (65, 83) 79 (69, 83) 74 (65, 83) 0.199
Age 275 years 178 (48) 17 (35) 161 (50) 0.077
Sex, male 208 (56) 25 (52) 183 (57) 0.535
BMI (kg/m?) 23 (21, 26) 22.4 (20.0, 24.8) 23.7 (19.1, 26.4) 0.156
BMI<2I kg/m? 97 (26) 18 (38) 79 (25) 0.077
Presence of early DNR 97 (26) 17 (35) 80 (25) 0.158
Vital signs
SBP (mmHg) 148 (128, 174) 163 (129, 181) 148 (128, 171) 0.118
SBP<100mmHg 19 (5.1) 2 (42) 17 (5.3) 1.0
DBP (mmHg) 89 (71, 108) 90 (74, 108) 81 (64, 103) 0.153
HR (beats/minute) 93 (77, 112) 94 (73, I 16) 93 (78, I11) 0.893
Comorbidities
Hypertension 225 (61) 27 (56) 198 (62) 0.53
COPD 15 (4.1) I @.1) 14 (4.3) 0.70
Malignancy 26 (7.0) 3(6.3) 23 (7.1) 1.0
Dementia 66 (18) 16 (33) 50 (l6) 0.018
CKD 65 (18) I (23) 54 (17) 0.31
Hemodialysis 27 (7.0) 7 (15) 20 (6.2) 0.066
DM 123 (31) 12 (25) 101 (31) 0.41
Stroke 46 (12) 8 (17) 38 (12) 0.35
Atrial fibrillation 106 (29) 14 (29) 92 (29) 1.0
Cardiac history
Myocardial infarction 42 (1) 8 (17) 34 (11) 0.22
PCI 24 (6.4) 6 (13) 18 (5.6) 0.11
CABG 15 (4.0) 3 (6.3) 12 (3.7) 0.43
Valve surgery 9(24) 1 (2.1) 8 (2.5) 1.0
Pace maker Il (3.0) 4 (8.3) 7(22) 0.041
ICD/CRT-D 3(0.8) 0 (0) 3 (0.9) 1.0
History of AHF hospitalization 130 (35) 22 (48) 108 (35) 0.11
Social history
ADL-dependence 8l (22) 15 (31) 66 (21) 0.096
Etiology
Hypertensive heart failure 132 (36) 22 (46) 110 (34) 0.15
Coronary artery disease 110 (30) 16 (33) 94 (29) 0.088
ACS 47 (13) 5(10) 42 (13) 0.81
Valvular heart disease 59 (16) 12 (25) 47 (15) 0.088
Echocardiography
EF<40 % 171 (46) 22 (46) 149 (46) 1.0
EF 40-50 % 62 (17) 8 (17) 54 (17) 1.0
EF>50 % 137 (37) 18 (37) 119 (37) 1.0
Laboratory data
BUN (mg/dL) 21.5 (15.6, 31.8) 22.1 (15.3, 34.3) 22.0 (15.6, 31.5) 0.893
(Continued)
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Table 2 (Continued).

All Lost Follow-Up Complete Follow- P value
N=370 N=48 Up
N=322

BUN>43 mg/dL 52 (14) 9 (19) 43 (13) 0.37
Cr (mg/dL) 0.95 (0.75, 1.5) 1.1 (0.71, 1.8) 0.95 (0.75, 1.5) 0.427
Cr>1.5 mg/dL 94 (25) 14 (29) 80 (25) 0.59
Na (mEq/L) 139 (136, 141) 139 (135,141) 139 (136,141) 0.926
Na<|35 mEq/L 53 (14) 11 (29) 42 (13) 0.02
Hb (g/dL) 12.2 (10.5, 13.8) 11.8 (10.9, 13.6) 12.3 (10.5, 14.0) 0.226
Hb<10 g/dL 68 (18) 7 (15) 6l (19) 0.55
BNP (pg/mL) 717 (349,1542) 990 (444, 1700) 678 (339, 1516) 0.045

Notes: Values are presented as median (25, 75 interquartile range) or N (%). BMI data was missing in 2 lost follow-up patients. BNP data was missing in 72 (22%) in follow-

up cases and 5 (10%) in lost follow-up cases.

Abbreviations: DNR, do-not-resuscitate order; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart rate; COPD, chronic
obstructive pulmonary disease; CKD, chronic kidney disease; DM, diabetes mellitus; PCI, percutaneous coronary intervention; CABG, coronary artery bypass graft; ICD,
implantable cardioverter defibrillator; CRT-D, cardiac resynchronization therapy with defibrillator; AHF, acute heart failure; ADL, activities of daily living; ACS, acute
coronary syndrome; EF, ejection fraction; BUN, blood urea nitrogen; Cr, creatinine; Na, sodium; Hb, hemoglobin; BNP, B-type natriuretic peptide.

Table 3 Association of Early DNR with One-Year Death Among
Acute Heart Failure Patients by Forward Stepwise Multivariate
Logistic Regression

Factors Adjusted OR (95%CI) P value
An early DNR 2.0 (1.2-4.0) 0.049
BMI<2Ikg/m? 3.6 (1.7-7.8) 0.001
ADL dependence 2.5 (1.1-5.4) 0.022
Hb<10g/dL 3.7 (1.5-7.3) 0.002

Abbreviations: OR, odds ratio; Cl, confidence interval; DNR, do-not-resuscitate;
BMI, body mass index; ADL, activity of daily living; Hb, hemoglobin.

physicians understand that DNR orders should not interfere
with non-CPR procedures, the knowledge that patients have
one might lead to a nihilistic approach to treatment.'* This
would cause physicians not to perform non-CPR procedures
and to withdraw aggressive care too early. A previous study
showed that having an early DNR order increased the odds of
death for intracranial hemorrhage (ICH)."? This study
showed that hospitals with a higher rate of early DNR orders
had lower rates of patient intubation and mechanical ventila-
tion, craniectomy, ventriculostomy, and cerebral angiogra-
phy for ICH patients."* In another study, patients with a DNR
order were less likely to receive guideline-directed heart
failure medicine, including ACEi and beta-blocker as well
as anticoagulation treatment for atrial fibrillation.” Therefore,
a DNR order can theoretically increase mortality by worsen-
ing QOC measures. In our hospital, the misuse of a DNR
order is prevented by regular lectures (every 3 months) about
the definition of a DNR order and by having an order sheet of
code status (Figure 1). We reported that, under these

circumstances, a DNR order did not affect QOC measures
of AHF patients, such as the rate of echocardiography, initia-
tion of beta-blocker and ACEi or ARB for heart failure with
reduced EF, and administration of anticoagulant for heart
failure with atrial fibrillation.” Therefore, in this study,
aworse QOC was less likely to explain the higher rate of one-
year mortality among DNR patients although we could not
exclude the possibility that a DNR order leads to withholding
unmeasured care which improves prognosis, with a resultant
higher rate of one-year mortality.

Another potential explanation for early DNR-associated
increase in mortality of heart failure patients is that physicians
often consider the prognosis when discussing advance direc-
tives, including DNR wishes, with patients and/or families.
Heart failure hospitalization by itself is an important predictive
factor for death."* Long-term predictive factors for death
include advanced age,'>'° 15:17.18
and New York Heart Association (NYHA) classification.

Uremia, anemia, and hyponatremia are also associated with

gender (male), low BMI,

worse mortality for heart failure patients.'” The association
between DNR orders and higher mortality among heart failure
patients could be explained by the fact that the presence of
certain poor prognostic factors by themselves may be asso-
ciated with the will of both physicians and patients to imple-
ment a DNR order. In our study, we evaluated factors which are
associated with early DNR by multivariate logistic regression
analysis as a post hoc analysis (supplementary Table 1).
Age>75 years, BMI<21 kg/m?, dementia, and Hb<10 g/dL
were associated with early DNR order. Even after entering
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these factors for the multivariate logistic regression analysis
with the stepwise method, still DNR is associated with one-
year mortality. We need other unmeasured factors for the
explanation.

Physicians often consider, in addition to heart failure-
specific factors, other common negative prognostic factors,
including the advanced stage of other illnesses, such as chronic
pulmonary disease, dementia, and malignancy. Frailty is also
a risk factor for increased mortality among heart failure

1920 and ADL-dependency is associated with a bad

patients,
one-year prognosis in the general population.”' Because
elderly patients can present with multiple comorbidities, both
physicians and patients often take into account the patient’s
functional capacity, cognitive function, and other heart failure-
unrelated disease-related conditions, when requesting a DNR
order. Therefore, we postulate that heart failure-unrelated con-
ditions associated with a poor outcome can promote a DNR
request from heart failure patients. As a post hoc analysis, we
investigated the cause of death: cardiac or non-cardiac, namely,
malignancy, stroke, infection, failure to thrive and chronic
pulmonary conditions, etc. (supplementary Table 2). We com-
pared it between the early DNR group and the non-DNR
group. It showed no significant difference and it did not support

the hypothesis that early DNR is associated with an advanced
stage of non-cardiac illness, leading to a higher rate of death.
Because we did not collect data on whether patients had an
advanced stage of non-cardiac illness on admission, we need
further study to investigate the association of these factors with
early DNRs and mortality.

Advance care planning increased concordance between
patients’ end of life wishes and treatment received.* It also
decreased stress, anxiety, and depression among the bereaved
family.? It improved the satisfaction with end of life care, and
reduced decisional conflict of end of life care.** Optimal
timing of initiating advance care planning has not been inves-
tigated yet. However, it can be assumed that the admission day
for the acute event is not optimal because there needs to be
enough time to discuss prognosis, goal of care, and things to
avoid for future care, including code status. According to the
Japanese Society of Dying with Dignity, approximately
100,000 people (calculated to be one out of 1200 people)
have a living will card which the society issued in Japan.*
According to the questionnaire survey conducted by the
Japanese ministry of health, labor, and welfare, 59% of people
have already had some idea of life-sustaining treatment at the
end of life and would like to make an advance directive.**
Health-care providers should ask them whether they have

advance directives or advance care planning or would like to
discuss it on admission to understand their ideas. The in-
hospital mortality of acute heart failure was 6% in our
cohort.” Although it is not an ideal time to initiate ACP
among patients who have never discussed it in the past, it
may be the best time from that point on, because AHF can be
a life-threatening condition. Furthermore, discussing code
status on admission reportedly decreased invasive
procedures before death that cancer” and non-cancer inpati-
ents in an advanced stage would like to avoid.?® On admission
is not an optimal time to initiate advance care planning; how-
ever, we should start advance care planning including code
status discussion as soon as possible after admission.

In our study, early DNR was ordered for 80 patients
(25%). DNR was ordered after hospital day 2 for another 22
patients (late DNR order). In one study, only 26% of heart
failure patients requested DNR at the time of enrollment.
However, a significant number of patients changed the
request over time, and 78% finally requested DNR.?” The
prognosis of resuscitated patients with heart failure was not
very good. Among patients resuscitated after cardiopul-
monary arrest, 36% survived to hospital discharge and
only 9% had a complete recovery and were able to return
home.?’” Advance care planning, including cardiopulmon-
ary resuscitation preference, is essential and should be kept
up-to-date to prevent undesired invasive procedures.

Several limitations of this study should be acknowledged.
First, we could not generalize the results because this was
a single-center, retrospective study. Second, as much as 12%
of the patients were lost to follow-up. The rate of early DNR,
ADL dependency, hemodialysis, and dementia were higher in
the lost follow-up group than the complete follow-up group.
This may lead to a selection bias. Third, we hypothesized that
other conditions affecting the prognosis (such as frailty and
advanced stage of dementia) may affect the decision to request
a DNR order. A further study should be performed to analyze
unmeasured factors associated with a worse prognosis related
to early DNR orders among heart failure patients.

Conclusion

Early DNR order was associated with higher one-year
mortality among AHF patients. Further studies will be
necessary to investigate unknown factors involved in the
decision-making process of requesting a DNR order and in
the prognosis of heart failure patients.
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