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Patients with acute myeloid leukemia (AML) or a myelodysplastic syndrome (MDS)

experience high rates of hospitalization, intensive care unit (ICU) admission, and

in-hospital death at the end of life. Early goals-of-care (GOC) discussions may reduce the

intensity of end-of-life (EOL) care. Portable Medical Order forms, known as Medical Orders

for Life-Sustaining Treatment (MOLST) forms in New York state, assist patients in

translating GOC discussions into specific medical orders that communicate their wishes

during a medical emergency. To determine whether the timing of completion of a MOLST

form is associated with EOL care in patients with AML or MDS, we conducted a

retrospective study of 358 adult patients with AML or MDS treated at a single academic

center and its affiliated sites, who died during a 5-year period. One-third of patients

completed at least 1 MOLST form .30 days before death. Compared with patients who

completed a MOLST form within 30 days of death or never, those who completed a MOLST

form .30 days before death were less likely to receive transfusion (adjusted odds ratio

[AOR], 0.39; P, .01), chemotherapy (AOR, 0.24; P, .01), or life-sustaining treatments (AOR,

0.21; P , .01) or to be admitted to the ICU (AOR, 0.21; P , .01) at EOL. They were also more

likely to use hospice services (AOR, 2.72; P , .01). Earlier MOLST form completion was

associated with lower intensity of care near EOL in patients with MDS or AML.

Introduction

Acute myeloid leukemia (AML) and myelodysplastic syndromes (MDS) are life-threatening hematologic
malignancies that often require intensive supportive therapy. Despite many advances in treatment, these
diseases prove fatal for most patients. Patientswith hematologicmalignancies aremore likely to receive high-
intensity end-of-life (EOL) care than patients with solid tumors.1-3 Studies focused on EOL care in AML have
demonstrated high rates of hospitalization within the last 30 days of life, intensive care unit (ICU) admission
within the last 30days of life, and in-hospital death, aswell as lowuseof hospice services.1-5 In aSurveillance,
Epidemiology, and End Results–Medicare database study of patients with MDS, 28% of patients were
admitted to the ICUwithin the last30daysof life, and49%wereenrolled inahospice.5Althoughhigh-intensity
care leads to remissions and cure in some cases, it often does not. High-intensity care is associated with
worse quality of life near the end of life.6,7 In patients with incurable hematologic malignancies, high-intensity
EOL care occurs for a variety of reasons, including patients’ desire for all available medical interventions,
patients’and familymembers’difficulty in understanding the limitationsof life-sustaining treatments,8-10 lackof
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Key Points

� Patients with AML or
MDS often receive
high-intensity care
near EOL, including
admission to the
hospital/ICU and life-
sustaining treatments.

� Completion of a
portable medical order
form .30 days before
death was associated
with lower intensity
care near the end of
life.
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provider training for conducting goals-of-care (GOC) conversations,10

provider concern about taking away hope,11 clinicians’ unrealistic
expectations,11 and providers’ uncertainty about prognosis.8-12 These
issuesmay contribute to circumstances in which patients receive futile
or unwanted medical care that ultimately does not improve their
outcomes or EOL experience.

Early palliative care referrals and/or early GOC discussions may limit
the intensity of EOL care for patients with hematologic malignan-
cies.12 In a study that included 366 patients with advanced cancer
(29 of whom had a hematologic malignancy), palliative care referrals
made .3 months before death were associated with decreased
emergency department (ED) visits or hospitalizations within the last 30
days of life and decreased likelihood of death during a hospital
admission.12 In a separate study focused on patients with hemato-
logic malignancies using the Surveillance, Epidemiology, and End
Results–Medicare registry, the use of “early” billed palliative care
services (initiated .30 days before death) was associated with a
lower likelihood of ED visits, hospitalizations, or ICU admissions in the
last 30 days of life and a lower likelihood of dying while in the
hospital.13 Another study of 383 patients with hematologic malignan-
cies showed that having the first GOC discussion .30 days before
death and having a hematologic oncologist present were associated
with lower odds of ICU admission within the last 30 days of life and
earlier hospice use.14 More studies are needed to determine the
impact of early GOC discussions on EOL measures in specific
subsets of hematologic malignancies, such as AML and MDS, which
generally have poorer prognoses than other hematologic malignan-
cies such as lymphoma and multiple myeloma.

Portable medical order (POLST; www.polst.org) forms are designed
for patients who are seriously ill, to translate GOC discussions into
specific medical orders that communicate the patient’s wishes during
a medical emergency. These orders usually include the patient’s
preferences for several medical interventions including cardiopulmo-
nary resuscitation. In studies conducted primarily in patients with solid
tumors, POLST forms were completed in a minority (22% to 35%)
and were associated with a decreased likelihood of in-hospital death
and increased use of hospice care.15,16 Little is known about the use
of POLST forms in specific subsets of hematologic malignancies and
their association with EOL measures.

The goal of this study was to better understand the use of POLST
forms in patients with AML or MDS and to assess its association with
the use of EOL measures.

Methods

Study design, setting, and sample

We conducted a retrospective study of consecutive patients aged
$18 years who were treated for AML or MDS at a single academic
cancer center and its affiliated practices and died from 1 January
2014 to 31 December 2019. This research was approved by the
University of Rochester Research Subjects Review Board.

Data collection

A trained investigator (M.L.) extracted demographic and clinical
information from the electronic medical record, which contains data
from the 2 largest health care systems in Rochester, New York, as
well as scannednotes fromother health care systems.Demographic
data included age at diagnosis, sex, race and ethnicity, andZIP code

(used to categorize residence as urban vs rural based on the 2010
Rural-Urban Commuting Areas Codes (RUCAs) Categorization
C.17,18 Clinical data included all comorbidities (without the use of
standard comorbidity indices), Eastern Cooperative Oncology
Group performance status (ECOG-PS), diagnosis (AML and/or
MDS), and intent of care as stated in the treating oncologist’s note
(curative, palliative, or not stated). We also collected dates of
palliative care referral and visit. Any ambiguous cases were
discussed with senior authors (K.P.L. and/or J.H.M.).

POLST form

MOLST form (Medical Orders for Life-Sustaining Treatment, the term
used for the POLST form in NewYork State) data were extracted from
the electronic medical record (only data from scanned copies of forms
were used). For each patient, the number of MOLST forms completed,
with the date of each form, was recorded. Data collected from each
MOLST form included the patient’s preferences for cardiac resusci-
tation, intubation, future hospitalization/transfer, artificially adminis-
tered fluids, and nutrition (ie, feeding tube and intravenous fluids), and
antibiotics. In addition, we also recorded which individual completed
the MOLST form (ie, oncologist vs other). Throughout the study
period, there were no changes in how POLSTs were completed,
entered into the medical record, or displayed in the medical record
during the study period.

EOL measures

We collected EOL measures that have been established in published
studies and are endorsed by the American Society of Clinical
Oncology (ASCO)1-4: (1) place of death (hospital, home, or other), (2)
transfusion within the last 7 days of life, (3) use of life-sustaining
treatment (eg, mechanical ventilation, vasopressors, tracheostomy,
dialysis for acute kidney injury, percutaneous endoscopic gastro-
stomy, and cardiopulmonary resuscitation)19; (3) hospital admission,
ED visit, and ICU admission within the last 30 days of life; (4)
chemotherapy within the last 14 days of life; and (5) hospice
enrollment.

Statistical analyses

Descriptive statistics including medians and interquartile ranges
(IQRs) for continuous variables and counts and proportions of
categorical variables were used to describe the study population as a
whole and within AML and MDS cohorts. We summarized time from
first hematology visit, MOLST form completion (including who
completed the MOLST), palliative care referral, palliative care visit,
and hospice enrollment, to date of death in the AML andMDS cohorts
to understand the timing of these interventions. Among the patients
who completed aMOLST form, we compared time from completion of
the form to death according to specialty of the provider who
completed the form, using the nonparametric Kruskal-Wallis test.

To better understand the timing of MOLST form completion and
palliative care referral/visit relative to first hematology visit, we used
cumulative incidence functions to estimate the probability of MOLST
form completion and palliative care referral/visit within 12 weeks of the
first hematology visit, accounting for the competing risk of death. We
chose 12 weeks, as ASCO recommends palliative care referral within
8 weeks of the first hematology visit.20 Because many patients in this
study did not have their diagnosis at the time of the first visit, we chose
to extend the period to 12 weeks to account for the time of diagnosis.
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To evaluate the association of MOLST form completion with EOL
measures, we divided the patients into those who completed the first
MOLST form .30 days before death (early) vs those who never
completed or completed the first MOLST formwithin 30 days of death
(delayed). We chose 30 days based on the ASCOQuality Oncology
Practice Initiatives and the results of a prior study.21 In addition, given
that many of our EOL measures were defined within 30 days of death,
using a cutoff of 30 days rather than yes/no responses for MOLST
form completion eliminated cases in which the MOLST form was
completed after the outcome (eg, hospice enrollment). We did not

exclude patients who survived ,30 days from their AML or MDS
diagnosis. Fisher’s exact test was used to identify the characteristics
of patients that were associated with early MOLST form completion.
We used multivariate logistic regression to model the association of
early form completion on EOL measures, adjusted for age, race,
number of comorbidities, diagnosis, disease status at first hematology
visit, and geographical location (rural vs urban). We did not include
ECOG-PS and intent of care in the models because of the large
amount of missing data. We explored interactions between early
MOLST form completion and each adjustment variable; significant
interactions are highlighted in “Results.”

For sensitivity analyses, we excluded patients who died within the first
30 days of diagnosis and repeated the multivariate logistic regression.
All reported P-values are 2-sided, with P , .05 indicating statistical
significance. All analyses were performed with SAS 9.4 (SAS
Institute, Inc, Cary, NC).

Results

Demographics

We included 358 patients: 238 had AML and 120 had MDS (Table
1). Among the patients with AML, the median age was 67 years
(range 20-95) and 84% were white. The median age of patients with
MDS was 75 years (range, 26-93). Median times from first hematol-
ogy visit to death in patients with AML and MDS were 9.8 (IQR, 18.3)
and 17.9 (IQR, 28.1) months, respectively.

MOLST forms

Of 358 patients, 12 had transferred to our institution, and data on their
completion of a MOLST form were unavailable. A large proportion
(85.8%; 297of 346) of the patients had completed a MOLST form
before death. One-third of the patients (118 of 346) completed their
first MOLST form.30 days of death, 51.7% (179 of 346) completed
the form within 30 days of death, and 14.2% (49 of 346) never
completed the form.

Among those who had a MOLST form completed before death, 4.0%
(12 of 297) completed the form before the initial hematology visit, and
96.0% (285 of 297) completed it on the date of or after the initial
hematology visit. Approximately two-thirds (184 of 297; 61.6%) had
completed 1 MOLST form, 29.6% (88 of 297) had completed 2, and
8.4% (25 of 297) had completed $3; 5.1% (15 of 297) of those
completing their first MOLST forms requested full code. Do-not-
resuscitate (DNR) and do-not-intubate (DNI) orders were present in
72.7% (216 of 297), DNR-only orders in 21.6% (64 of 297), and DNI-
only orders in 0.7% (2 of 297). Preferences for future hospitalization/
transfer (19.2%; 57 of 297), feeding tube (25.9%; 77 of 297), IV
fluids (16.5%; 49 of 297), and antibiotics (26.6%; 79 of 297) were
indicated (Figure 1). The primary oncologist completed the first
MOLST form in 19.5% (58 of 297) of cases; the remaining MOLST
forms were completed by other oncologists (25.6%; 76 of 297),
hospitalist or other medicine providers (9.8%; 29 of 297), ICU
providers (18.5%; 55 of 297), palliative care providers (8.1%; 24 of
297), or other (5.1%; 15 of 297). We were not able to determine the
clinician subspecialty (unclear) in 13.5% (40 of 297), usually because
the signature on the MOLST form was illegible. Time from initial
MOLST form completion to death, as a function of clinician
subspecialty, is shown in Figure 2; there was a significant difference
among the various specialties (P, .0001). Among patients who had

Table 1. Characteristics of the study sample

All patients

n 5 358

AML

n 5 238

MDS

n 5 120

Age at diagnosis in years, median (IQR) 70 (17) 67 (17) 75 (15)

Age at diagnosis in years, n (%)

$70 y 187 (52.2) 104 (43.7) 83 (69.2)

,70 y 171 (47.8) 134 (56.3) 37 (30.8)

Race, n (%)

White 311 (86.9) 199 (83.6) 112 (93.3)

Black 17 (4.7) 16 (6.7) 1 (0.8)

Other (Asian, Hispanic, not stated) 30 (8.4) 23 (9.7) 7 (5.8)

ECOG-PS before death, n (%)*

0 8 (4.2) 7 (5.5) 1 (1.6)

1 28 (14.7) 21(16.5) 7 (11.1)

$2 154 (81.1) 99 (78.0) 55 (87.4)

ECOG-PS at diagnosis, n (%)†

0 42 (20.5) 29 (20.4) 13 (20.6)

1 83 (40.5) 63 (44.4) 20 (31.8)

$2 80 (39.0) 50 (35.2) 30 (47.6)

Number of comorbidities [median (IQR)] 3 (3) 3 (3) 4 (3)

Comorbidities, n (%)

Hypertension 192 (53.6) 120 (50.4) 72 (60.0)

Hyperlipidemia 134 (37.4) 83 (34.9) 51 (42.5)

Diabetes 77 (21.5) 44 (18.5) 33 (27.5)

Chronic obstructive pulmonary disease 57 (15.9) 32 (13.5) 25 (20.8)

Coronary artery disease 61 (17.0) 30 (12.6) 31 (25.8)

Disease status at first hematology visit, n (%)

New diagnosis 226 (63.1) 159 (66.8) 67 (55.8)

Relapsed disease/disease progression 31 (8.7) 19 (8.0) 12 (10.0)

Other‡ 101 (28.2) 60 (25.2) 41 (34.2)

Intent of care at first visit, n (%)

Curative 47 (13.1) 37 (15.6) 10 (8.3)

Palliative 156 (43.6) 92 (38.7) 64 (53.3)

Not stated 155 (43.3) 109 (45.8) 46 (38.3)

Geographical location

Urban 268 (74.9) 60 (25.2) 30 (25.0)

Rural 90 (25.1) 178 (74.8) 90 (75.0)

AML, Acute myeloid leukemia; ECOG, Eastern Cooperative Oncology Group
performance status; IQR, Interquartile range; MDS, Myelodysplastic syndrome.
*168 patients did not have data for this variable in their medical record.
†153 patients did not have data for this variable in their medical record.
‡Included patients who were transferring care, being evaluated for a second opinion, or

their diagnosis was greater than 4 weeks after their initial visit.
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First Medical Orders for Life-Sustaining Treatment form

Determine use of limitation
of antibiotics when

infection occurs
5.7%

Patient
55.2%

Public health
surrogate

0.7%

Medical Orders for 
Life-Sustaining Treatment
decision maker specified

76.4%

Patient and
health care

agent
2.0%

Health care
agent
20.2%

Use antibiotics
14.8%

Do not use
antibiotics

6.1%

Antibiotics
preference

26.6%

A trial of intravenous
fluids
9.1%

No intravenous fluids
7.4%

Intravenous fluid
preference

16.5%

Long-term
feeding tube

1.0%

A trial
period
5.1%

No feeding tube
21.2%

Feeding tube
preference

25.9%

Send to the
hospital
14.5%

Do not send to the
hospital
4.7%

Future hospitalization
preference

19.2%

Completed 85.8%

Figure 1. Flowchart describing patient preferences on the first MOLST form. IV, intravenous fluids; MOLST, Medical Orders for Life-Sustaining Treatment.

Median (range) by specialty
ICU providers: 1 day (0-158)
Other oncologist: 14 days (1-366)
Unclear: 28 days (0-956)
Primary oncologist: 38 days (0-505)
Palliative care providers: 64 days (0-905)
Other: 88 days (0-561)
Hospitalist/medicine providers: 135 days (2-1677)

Time from MOLST form completion to death (years)

0.0

0

0.2

0.4

0.6

0.8

1.0

1 2 3 4

Pr
op

or
tio

n

Specialty
Other
ICU providers
Hospitalist/medicine providers

Other oncologist
Primary oncologist
Palliative care providers

Unclear

Figure 2. Time from initial MOLST form completion to death as a function of clinician subspecialty. “Unclear” subspecialty refers to providers who could not be

identified because the signature on the MOLST form was illegible.
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DNR and/or DNI orders (n 5 282), 4 changed to full code in a
subsequent MOLST completion (Figure 3). Among patients who did
not have DNR/DNI orders (15 of 297) in the first MOLST, 11 changed
to DNR and/or DNI in a subsequent MOLST.

Compared with those who completed a MOLST form within 30 days
of death or never completed a MOLST form, those who completed a
MOLST form .30 days before death were more likely to be older
(median, 73.5 vs 67.0 years; P , .0001), have more comorbidities
(median, 4 vs 3; P 5 .01), and have palliative intent documented in
their medical record (52.5 vs 38.6%; P 5 .03; Table 2).

EOL measures

Figure 4 shows the EOL measures for AML and MDS. Life-sustaining
treatment was used in 36.8% (82 of 223) and 34.6% (38 of 110) of
patients with AML and MDS, respectively, within the last 30 days of
life. Figure 5 demonstrates the use of various life-sustaining treatments
in patients with AML and MDS. Among patients with AML (n5 223),
14.8%, 12.1%, and 9.9% used 1, 2, and $3 types of life-sustaining
treatment, respectively. Among patients with MDS (n5 110), 17.3%,
7.3%, and 10% used 1, 2, and $3 types of life-sustaining treatment,
respectively. In terms of hospice, 46.1% of patients with AML
(n 5 105) and 49.1% of patients with MDS (n 5 55) were enrolled;
27.2% (n 5 62) and 28.6% (n 5 32) of patients with AML and MDS
were enrolled for.3 days, respectively. For those who were in hospice
(n5 160), median length of time in hospicewas 4.5 days (IQR, 8 days).

Table 3 demonstrates the timing between completion of the MOLST
form, referral to palliative care, visit from palliative care, and hospice

enrollment and date of death. The probability of palliative care referral,
palliative care visit, and completing a MOLST form within 12 weeks of
diagnosis was 16.7%, 16.2%, and 23.7%, respectively for AML. The
probability of palliative care referral, palliative care visit, and completing
a MOLST form within 12 weeks of diagnosis was 7.1%, 6.3%, and
12.0%, respectively for MDS.

Multivariate analyses

On multivariate analyses, early completion of a MOLST form (vs
delayed completion or form never completed) was associated with
lower use of transfusion (adjusted odds ratio [AOR] 0.39; 95%
confidence interval [CI], 0.24-0.64; P 5 .0002), life-sustaining
treatment (AOR, 0.21; 95% CI, 0.11-0.38; P , .0001), ICU
admission (AOR, 0.21; 95% CI, 0.11-0.39; P , .0001), and
chemotherapy (AOR, 0.24; 95% CI, 0.10-0.59; P 5 .002) near the
end of life, as well as higher use of hospice services (AOR, 2.69; 95%
CI, 1.66-4.38; P, .0001) as well as hospice care for.3 days (AOR,
2.50; 95% CI, 1.49-4.17; P 5 .001; Tables 4 and 5). Early MOLST
form completion and diagnosis showed a significant interaction with
in-hospital death (P 5 .01) and hospitalization (P 5 .005). Among
patients with AML, early completion of a MOLST form was associated
with lower odds of in-hospital death (AOR, 0.25; 95% CI, 0.12-0.51;
P5 .0001) and EOL hospitalization (AOR, 0.15; 95% CI, 0.06-0.37;
P , .0001). Among patients with MDS, early MOLST form
completion was not significantly associated with in-hospital death
(AOR, 1.09; 95% CI, 0.44-2.69; P 5 .85) or hospitalization (AOR,
0.99; 95% CI 0.37-2.67; P 5 .99) near the end of life.

Medical Order for Life-Sustaining
Treatment form

N = 346

Completed
N = 297

DNR/DNl
N = 216,

73 with subsequent Medical Order for
Life-Sustaining Treatment

(1 missing specifics)

Changed
N = 9

Remained
N = 3

Changed
N = 24

Changed
N = 1

Remained
N = 1

Changed
N = 11

Remained
N = 64

DNR
N = 4

DNI
N = 1

DNR
N = 3

Full code
N = 4

DNR/DNl
N = 24

DNR/DNl
N = 1

DNR/DNl
N = 8

DNR only
N = 64,

27 with subsequent
Medical Order for

Life-Sustaining Treatment

DNI only
N = 2,

I with subsequent
Medical Order for

Life-Sustaining Treatment

Full code
N = 15,

12 with subsequent
Medical Order for Life-Sustaining

Treatment

Did not complete
N = 49

Figure 3. Flowchart depicting changes in code status as stated on the MOLST forms. MOLST, Medical Order for Life-Sustaining Treatment.
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In our sensitivity analyses, after excluding 29 patients who died within
the first 30 days of diagnosis, multivariate logistic regression
demonstrated similar results.

Discussion

It is critical to understand the EOL experience of patients with AML
and MDS, to ensure that patient preferences are accounted for in
decision making.We found that most patients died in the hospital and

that more than one-third were in the ICU and receiving life-sustaining
treatment near the end of life. Completion of the MOLST form,
palliative care referrals and visits, and hospice enrollment generally
occurred very close to the time of death. Patients who completed a
MOLST form early (vs late or never) were less likely to receive high-
intensity care near EOL.

Relatively few studies have explored EOL care in patients with MDS or
AML.3,22 Our findings confirm those of others, demonstrating that

Table 2. Characteristics of patients who completed MOLST forms greater than 30 days before death vs patients who completed the forms

within 30 days of death or never

MOLST completed .30 d before death

n 5 118 (%)

MOLST never completed or completed within 30 d of death

n 5 228 (%) P

Age at diagnosis in years, median (IQR) 73.5 (16) 67 (16.5) ,.0001

Age at diagnosis in years, n (%) .0002

$70 y 78 (66.1) 101 (44.3)

,70 y 39 (33.9) 127 (55.7)

Race, n (%) .18

White 106 (90.7) 194 (85.1)

Black or other (Asian, Hispanic, other) 11 (9.3) 34 (14.9)

ECOG-PS before death, n (%)* .25

0 3 (4.3) 4 (3.5)

1 6 (8.6) 20 (17.5)

$2 61 (87.1) 90 (79.0)

ECOG-PS at diagnosis, n (%)† .21

0 11 (14.3) 30 (24.6)

1 34 (44.2) 45 (36.9)

$2 32 (41.6) 47 (38.6)

Comorbidities, median n (IQR) 4 (3) 3 (2.5) .01

Comorbidities, n (%)

Hypertension 68 (57.6) 118 (51.8) .31

Hyperlipidemia 45 (38.1) 86 (37.7) .99

Diabetes 27 (22.9) 48 (21.1) .68

Chronic obstructive pulmonary disease 24 (20.3) 32 (14.0) .17

Coronary artery disease 20 (17.0) 38 (16.7) .99

Diagnosis .12

Acute myeloid leukemia 72 (61.0) 159 (69.7)

Myelodysplastic syndrome 46 (39.0) 69 (30.3)

Disease status at first hematology visit, n (%) .66

New diagnosis 71 (60.2) 148 (64.9)

Relapsed disease/disease progression 11 (9.3) 18 (7.9)

Other‡ 36 (30.5) 62 (27.2)

Intent of care at first visit, n (%) .03

Curative 10 (8.5) 35 (15.4)

Palliative 61 (52.5) 89 (38.6)

Not stated 46 (39.0) 105 (46.1)

Geographical location .36

Rural 25 (21.2) 59 (25.9)

Urban 93 (78.8) 169 (74.1)

AML, Acute myeloid leukemia; ECOG, Eastern Cooperative Oncology Group performance status; IQR, Interquartile range; MDS, Myelodysplastic syndrome.
*162 patients did not have data for this variable in their medical record.
†147 patients did not have data for this variable in their medical record.
‡Included patients who were transferring care, being evaluated for a second opinion, or their diagnosis was greater than 4 weeks after their initial visit.
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most patients with AML are admitted to the hospital near EOL,23 die
while in the hospital,23 receive initial palliative care services within the
last 2 weeks of life,23 and receive hospice services ,7 days before
death.3,4 Our finding that approximately one-third of patients with AML
and MDS are admitted to the ICU within the last 30 days of life is also
consistent with results in other studies.3-5 To our knowledge, our
study is the first to investigate howMOLST forms are used in patients
with MDS or AML and their association with EOL measures. In prior
studies of solid tumors, POLST formswere completed in 22% to 35%
of patients, compared with.80% in our study.15,16 The higher rate of
completion of MOLST forms in our study may be the result of a higher
frequency of health care contacts in AML and MDS and a high
proportion of patients being hospitalized near the end of life.3

However, it is important to note that only one-third of patients
completed these forms .30 days before death. Those who
completed a MOLST form early were less likely to be admitted to or
die in the hospital (patients with AML only); to be admitted to the ICU;
and to receive blood transfusions, chemotherapy, and life-sustaining
treatments near the end of life and were more likely to enroll in hospice
compared with those who completedMOLST forms late or never. Our
findings suggest that early MOLST completion, reflecting early GOC
discussions, may result in lower intensity of care near EOL in patients
with AML or MDS. In this regard, our data confirm and extend those of

Odejide and colleagues who found that early GOC discussions were
associated with decreased ICU admissions within the last 30 days of
life14 in patients with hematologic malignancies.

Our study raises the question of why GOC discussions and
completion of MOLST forms do not occur earlier in patients with
AML or MDS. Barriers may include unrealistic patient/family member
expectations,11,24,25 patients’/family members’ difficulty in accepting a
poor prognosis,8-10,24 patients’ desire for aggressive treatment,10,24

patients’ incapacity to make GOC decisions,8,9 patients’/family
members’ difficulty in understanding the limitations of life-sustaining
treatments,8-10 lack of family agreement about GOC,8-10 lack of
provider training for conducting GOC conversations,10 provider
concern about taking away hope,11 clinicians’ unrealistic expect-
ations,11 and providers’ uncertainty about prognosis.11 In patients
with hematologic malignancies, health care providers have difficulty in
identifying the EOL phase as a result of the continuing potential for
cure of advanced disease and the often-rapid pace of decline near
death. It is often challenging for patients and physicians to avoid the
use of “aggressive” treatments when there is still a potential for cure.
In this regard, “signposts” have been developed to help identify the
EOL phase in patients with hematologic malignancies.11 Importantly,
most studies addressing barriers to discussing EOL care are from the
perspective of health care providers. Studies from patients’
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perspectives are needed to determine their willingness to discuss
preferences for EOL care earlier in the disease course.

According to the national POLST program, completion of the POLST
form is appropriate for patients with serious illness or frailty whose
health care provider would not be surprised if they died within a year.
We argue that this definition applies to a large percentage of patients
with AML or MDS, particularly older patients or younger patients with
relapsed/refractory or high-risk disease (eg, those with complex
cytogenetics or TP53 mutations). It is our belief that chemotherapy
(even if given with curative intent) and GOC discussions/POLST form
completion could occur concurrently in those patients so that they
have a realistic view of treatment outcomes and a chance to set limits
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Figure 5. Use of life-sustaining treatments in patients with AML and MDS.

Table 3. Timing from MOLST form completion, palliative care

referral, and hospice enrollment to death in patients with AML and

MDS

AML MDS

Time from MOLST to death,
in days [n 5 294, (IQR)]

14.5 (47.0) 37.0 (178.0)

Time from palliative care referral to death,
in days [n 5 204, median (IQR)]

14.0 (46.0) 12.0 (52.0)

Time from palliative care visit to death,
in days [n 5 198, median (IQR)]

11.0 (42.0) 12.0 (49.0)

Time from hospice enrollment to death,
in days [n 5 160, median (IQR)]

5.0 (6.0) 4.0 (10.0)

AML, acute myeloid leukemia; MDS, myelodysplastic syndrome; MOLST, Medical Orders
for Life-Sustaining Treatment.
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on the intensiveness of EOL care should they so choose. As a prior
study suggested,14 hematologic oncologist participation in GOC
discussions/POLST completion may be important in guiding the use
of intensive treatments and hospice care.

Our study has limitations. First, it included patients who died over a
time period (retrospective) rather than patients who were dying
currently (prospective).26,27 Because it is impossible to accurately
predict death, question is raised of the utility of using a cutoff point for
MOLST completion before death. Nonetheless, our study informs the
need to investigate the use of POLST forms in a population of patients
who are likely to die (eg, poor-risk AML or high-risk MDS and relapsed
AML) and to prospectively evaluate the association of MOLST form
completion with EOL measures. Second, we acknowledge that
patients may have engaged in early GOC discussions but did not
complete a MOLST form because their preference was for no
limitations to EOL care. MOLST forms may also have been completed
and not scanned into the electronic medical record. Third, although
our electronic medical record contains data from the 2 largest health
care systems in Rochester, New York, and scanned notes from other
health care systems, data from patients who received some of their
care outside of our systemmay be missing. Fourth, although our study
demonstrates an association between early completion of a MOLST
form and EOL measures, it does not establish causation. Completion
of a MOLST form may be a proxy for disease progression, illness
severity, or transition from disease- to comfort-oriented care, and
these patients may have been less likely to use aggressive care

because of perceived futility. That said, our findings are consistent
with those of other studies that have demonstrated a benefit of early
GOC discussions on EOL measures in patients with cancer.6,14,28,29

Moreover, our findings support National Comprehensive Cancer
Network palliative care guidelines recommending that GOC dis-
cussions begin while patients have a life expectancy of years to
months and that decisions be documented in the medical record,
including MOLST/POLST.30 Fifth, MOLST/POLST forms are specific
to the United States, and the content of these forms varies across
states. Thus, the generalizability of our findings to other countries and
states must be determined. Sixth, the single-center design and lack of
racial and ethnic diversity may also limit the generalizability of our
findings. Seventh, although we adjusted our analysis for patient
comorbidities, we did not adjust for disease-related characteristics
that may affect EOL measures. Despite these limitations, this study
provides important data that justify the development of intervention
studies to prospectively evaluate the effects of early completion
POLST/MOLST forms on EOL care for patients with AML and MDS.

In summary, we found that patients with AML or MDS often receive
high-intensity care near EOL and that early MOLST completion is
associated with lower intensity care. Future studies should be aimed
at better understanding patients’ wishes regarding EOL care, their
perceptions of what constitutes patient-centered EOL care, their
willingness to engage in earlier GOC conversations, and the impact of
early GOC discussions and completion of a MOLST form on EOL
measures.

Table 4. Multivariate analyses showing the associations of MOLST form completion with in-hospital death, and transfusion, life-sustaining

treatment, hospitalization, and ED visit near EOL

In-hospital death Transfusion Life-sustaining treatment Hospitalization ED visit

AOR 95% CI P AOR 95% CI P AOR 95% CI P AOR 95% CI P AOR 95% CI P

MOLST form completion (early vs late/never) 0.44 0.25-0.77 .004 0.39 0.24-0.64 .0002 0.21 0.11-0.38 .0001 0.35 0.18-0.67 .002 0.68 0.41-1.11 .12

Age (continuous, per year) 0.96 0.93-0.98 .001 .97 0.95-0.99 .001 0.96 0.94-0.98 .0001 0.95 0.91-0.98 .001 1.01 0.99-1.03 .27

Race (Nonwhite vs White) 4.19 1.18-14.8 .03 0.80 0.39-1.63 .54 1.16 0.56-2.43 .69 2.15 0.58-7.93 .25 0.74 0.37-1.47 .38

Number of comorbidities (continuous) 1.05 0.91-1.20 .54 0.97 0.86-1.09 .61 1.16 1.03-1.32 .02 1.22 1.02-1.45 .03 1.19 1.06-1.33 .004

Diagnosis (MDS vs AML) 0.84 0.46-1.53 .56 1.05 0.62-1.77 .86 1.22 0.70-2.14 .48 0.59 0.30-1.19 .14 0.66 0.39-1.11 .11

Geographical location (rural vs urban) 0.60 0.32-1.13 .11 0.66 0.38-1.14 .13 1.16 0.65-2.07 .62 0.54 0.26-1.10; .09 0.25 0.20-0.61 .0003

New diagnosis (vs relapsed/refractory) 1.09 0.38-3.10 .87 0.97 0.41-2.30 .94 1.21 0.47-3.09 .69 1.48 0.51-4.35 .47 1.49 0.60-3.68 .39

AML, acute myeloid leukemia; ED, emergency department; ICU, intensive care unit; MDS, myelodysplastic syndrome; MOLST, Medical Orders for Life-Sustaining Treatment; OR, Odds
Ratio; CI, Confidence Interval.

Table 5. Multivariate analyses showing the association of MOLST form completion with ICU admission, chemotherapy, any hospice

admission, and hospice admission for .3 days

ICU admission Chemotherapy Hospice Hospice for .3 d

AOR 95% CI P AOR 95% CI P AOR 95% CI P AOR 95% CI P

MOLST form completion (early vs late/never) 0.21 0.11-0.39 ,.0001 0.24 0.10-0.59 .002 2.69 1.66-4.43 ,.0001 2.50 1.49-4.17 ,.001

Age (continuous, per year) 0.95 0.93-0.97 ,.0001 0.98 0.96-1.00 .10 1.03 1.02-1.05 .0006 1.04 1.01-1.06 .001

Race (Nonwhite vs White) 1.07 0.50-2.29 .85 0.52 0.19-1.40 .20 0.80 0.39-1.61 .53 1.16 0.54-2.49 .71

Number of comorbidities (continuous) 1.18 1.04-1.35 .01 0.92 0.78-1.09 .35 1.00 0.89-1.12 .97 1.07 0.94-1.21 .33

Diagnosis (MDS vs AML) 1.45 0.82-2.58 .20 0.38 0.17-0.88 .02 0.81 0.49-1.36 .43 0.71 0.40-1.27 .25

Geographical location (rural vs urban) 1.03 0.57-1.87 .92 0.74 0.35-1.55 .42 0.76 0.45-1.31 .33 0.83 0.45-1.54 .56

New diagnosis (vs relapsed/refractory) 0.66 0.26-1.66 .38 1.04 0.32-3.39 .95 1.39 0.59-3.28 .45 1.00 0.38-2.59 .99

AML, acute myeloid leukemia; ED, emergency department; ICU, intensive care unit; MDS, myelodysplastic syndrome; MOLST, Medical Orders for Life-Sustaining Treatment; OR, Odds
Ratio; CI, Confidence Interval.
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