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Abstract

Background
Early palliative care improves patient quality of life and in�uences cancer care. The time frame of early
has not been established. Eight quality measures re�ect aggressive care at the end of life. We
retrospectively reviewed patients who died with cancer between January 1, 2018 through December 31,
2019, and compared the timing of palliative care consultation, advance directives (AD), and home
palliative care with aggressive care at the end of life (ACEOL).

Methods
Patients without ACEOL indicators were compared to patients with one or more than one indicator of
ACEOL. The proportion of patients who received palliative care, completed AD, and the timing of palliative
care and AD (less than 30 days, 60–90 days, and greater than 90 days prior to death) was compared for
patients who had ACEOL versus those who did not. Chi-square analysis was used for categorical data,
one-way ANOVA for continuous variables, and odds ratio (OR) with con�dence intervals (CI) was reported
as a measure of effect size. A p-value </= 0.05 was considered signi�cant.

Results
1727 patients died, 46% were female, and the mean age was 69 (SD 11.91). 71% had a palliative care
consult, 26% completed AD, 888 (51.4%) had at least one indicator of ACEOL. AD completed at any time
reduced ACEOL (OR 0.80, 95%CI 0.64–0.99). Palliative care was associated with a greater risk of ACEOL
at 30 days (OR 5.32, 95% CI 3.94–7.18) and between 30 and 90 days (OR 1.39,95% CI 1.07–1.80), but
dramatically reduced ACEOL at > 90 days (OR 0.46,95% CI 0.38–0.57).The most common indicator of
ACEOL was new chemotherapy within 30 days of death, in 571 of 888 (64%) of patients experiencing
ACEOL.

Discussion
AD reduce ACEOL and often re�ect goals of care and end-of-life discussions in the transition of care
away from tumor directed therapy. Palliative care paradoxically in our experience is associated with
greater ACEOL in the �rst 90 days since consultation occurs late in the course of illness and the focus is
on crisis management in patients who are frequently utilizing the health care system. If palliative care
consultation occurs greater than 90 days before death, there is the opportunity for both aggressive
symptom management and end of life discussions which may in�uence aggressive care at the end of
life.
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Conclusions
An initial palliative care consult greater than 90 days before death and ADs completed at any time during
the disease trajectory signi�cantly impacts care at the end of life. Both should become quality metrics for
good cancer care.

Introduction
Aggressive cancer care is considered poor quality care which includes chemotherapy at the end of life,
multiple emergency department visits, rehospitalizations, intensive care unit (ICU) admissions and
hospital mortality. A retrospective review of the National Cancer Institute Surveillance, Epidemiology, and
End Results (SEER) database dating from 1993 to 1996 identi�ed characteristics of aggressive care at
the end of life (ACEOL) (Table 1).1,2 These seven indicators, and hospitalization for 14 days within the
last month of life,1were identi�ed as poor outcomes to cancer care.

Table 1 Indicators of Aggressive Care at the End of Life

New chemotherapy initiated within 30 days of death

Chemotherapy administered within 14 days of death

Greater than 1 hospitalization within 30 days of death 

Greater than 2 emergency room visits within 30 days of death 

An intensive care admission within 30 days of death 

Death within the hospital 

No hospice admission or hospice services of less than 3 days in duration 

One third of patients are reported to have at least one indicator of ACEOL.3 Several studies have found
that early palliative care, reduces ACEOL.4,5 Intrinsic to an early palliative care referral is a prognostic
understanding of the patient’s cancer.6,7 De�nitions and timeframe of early palliative care are not
established.3 Timely palliative care has been de�ned as more than 30 days before death, greater than
eight weeks before death, and within eight weeks of diagnosis of metastatic disease.3,4,8,9 Bene�ts to
palliative care are reported to occur regardless of the trajectory of advanced cancer.10–12 Paradoxically,
palliative care has been associated with ACEOL if consultations are late in the disease course or patients
are transferred to an inpatient palliative care unit.3

The multiple studies �nd that the time to palliative referral for the most part is late; the time between
consultation and death ranges from �ve to �fty-four days.13–15 In a recently published systematic review
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and meta-analysis, the median time between palliative care consultation and death was 18.9 days (IQR
0.1).16

The purpose of this retrospective study was to primarily determine the the proportion of patients who
underwent ACEOL. We wanted to understand the in�uence of a comprehensive palliative care program
which consists of inpatient and outpatient services as well as an inpatient unit on ACEOL and the
in�uence and timing of ADs on ACEOL. Our hypothesis was that palliative care service consultations �rst
instituted greater than 30 days prior to death and preferably greater than 90 days before death and
completed ADs would be associated with reduced ACEOL.

Methods
This is a retrospective cohort study of patients ages 18–99 diagnosed with cancer, followed within the
Geisinger Health System, who died in the years 2018 and 2019. Data were collected from the electronic
medical record within the dates of 01/01/2018 to 12/31/2019. The study inclusion criteria included
patients ages 18–99 with a diagnosis of cancer who received chemotherapy and died in 2018–2019. All
patients had available to them inpatient and outpatient palliative care services but was dependent on the
referring oncologist or primary care physician. The Geisinger Health Plan also has a community-based
palliative care program for members; patients could receive Geisinger at Home Palliative services were
included in the study.

Exclusion Criteria included patients who died within 30 days of the diagnosis of cancer. The primary
outcome was the proportion of patients having indicator(s) of ACEOL as outlined and included the metric
of 14 days of hospitalization in the last 30 days of life. Data for hospice referrals and duration of hospice
services could not be obtained, therefore this indicator was excluded. The other outcome of interest was
the completion and timing of ADs.

Demographic and clinical characteristics were summarized and compared across aggressive care groups
de�ned as receiving no indicators of ACEOL compared to one or more indicators. Demographic and
clinical data included sex, age at death, organ site of primary disease, Charlson Comorbidity Index (CCI),
Geisinger Health Plan insurance, and clinical visit with hematology or oncology within 12 months before
death. Frequencies and percentages were reported for categorical variables; for continuous variables
mean and standard deviations were reported. To assess differences among patients who had one or
more indicators of ACEOL to those who did not have any, Chi-square analyses were conducted on
dichotomous and categorical data (e.g., sex) and one-way analysis of variance (ANOVA) tests were
conducted for continuous outcome variables (e.g., age at death). Odds ratios from the Chi-square
analysis were used as a measure of effect size. 95% con�dence intervals and associated p-values are
also reported. A p-value less than or equal to 0.05 indicated statistical signi�cance. Statistical analyses
were conducted using SOFTWARE VERSION***.

This study was approved by the Geisinger Institutional Review Board.
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Results
Of the 1,727eligible patients, 790 (46%) were female; the average age was 69 (SD = 11.9). Thirty-�ve
percent (n = 611) had Geisinger Health Plan, 27% had lung cancer (n = 473), the majority (88%) of patients
had hematology or oncology visits within 12 months prior to death. The average CCI score was seven
(SD = 3.7).

There were no signi�cant differences in sex or CCI scores between those receiving palliative care services
and those not. There was a signi�cant difference between patients who had no indicators of aggressive
care at end of life, one indicator of aggressive care, and more than one indicator of aggressive care on
type of cancer and age at death. Patients who received no aggressive care were older, and those with
more than one indicator were younger than those who only had one indicator of aggressive care
(Table 2).
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Table 2
Demographic Characteristics by Aggressive Care Indicators

  Total No
aggressive
care

One indicator of
aggressive care

More than one indicator
of aggressive care

P-
Value

  (N = 
1727)

(N = 839) (N = 314) (N = 574)  

Female, N (%) 790
(45.7%)

387
(46.1%)

141 (44.9%) 262 (45.6%) 0.932

Age at Death,
Mean (SD)

69.0
(11.91)

70.5
(12.01)

68.9 (11.82) 66.8 (11.48) < .0001

Disease, N (%)         0.024

Bladder /
Kidney

72
(4.2%)

32 (3.8%) 16 (5.1%) 24 (4.2%)  

Breast 113
(6.5%)

58 (6.9%) 18 (5.7%) 37 (6.4%)  

Colon / Rectum 137
(7.9%)

75 (8.9%) 24 (7.6%) 38 (6.6%)  

Esophageal 63
(3.6%)

27 (3.2%) 15 (4.8%) 21 (3.7%)  

Female
Reproductive

99
(5.7%)

48 (5.7%) 22 (7.0%) 29 (5.1%)  

Head & Neck 76
(4.4%)

48 (5.7%) 12 (3.8%) 16 (2.8%)  

Liver & Bile Duct 28
(1.6%)

18 (2.1%) 1 (0.3%) 9 (1.6%)  

Lung 473
(27.4%)

220
(26.2%)

82 (26.1%) 171 (29.8%)  

Lymphoma 89
(5.2%)

39 (4.6%) 16 (5.1%) 34 (5.9%)  

Melanoma and
other Skin

43
(2.5%)

19 (2.3%) 7 (2.2%) 17 (3.0%)  

Pancreas 112
(6.5%)

56 (6.7%) 26 (8.3%) 30 (5.2%)  

Prostate 95
(5.5%)

61 (7.3%) 15 (4.8%) 19 (3.3%)  

Thyroid 10
(0.6%)

5 (0.6%) 1 (0.3%) 4 (0.7%)  
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  Total No
aggressive
care

One indicator of
aggressive care

More than one indicator
of aggressive care

P-
Value

Other 317
(18.4%)

133
(15.9%)

59 (18.8%) 125 (21.8%)  

Geisinger Health
Plan, N (%)

611
(35.4%)

303
(36.1%)

118 (37.6%) 190 (33.1%) 0.339

HemOnc a year
before, N (%)

1528
(88.5%)

741
(88.3%)

276 (87.9%) 511 (89.0%) 0.864

Charlson Score,
Mean (SD)

7.1
(3.75)

7.2 (3.91) 7.0 (3.55) 7.0 (3.63) 0.454

Twenty-six percent had completed ADs documented. Patients who had no indicators had a greater
percentage of documented ADs compared to patients who had ACEOL, but the difference was not
statistically signi�cant (Table 3). Ads were categorized as completed within 30 days, between 30 and 90
days, and more than 90 days before death. There were no signi�cant group differences. Completed ADs
reduced chemotherapy utilization within 30 days of death and ICU admissions (Table 4).

Table 3
Advanced Directives by Aggressive Care Indicators

  Total Aggressive
Care

No Aggressive
Care

P-
value1

Odds Ratio (OR)
(95% CI)

(N = 
1727)

(N = 888) (N = 839)

Any Advanced Directive 443
(25.7%)

209
(23.5%)

234 (27.9%) 0.038 0.80 (0.64, 0.99

Advanced Directives
30–90 days

4 (0.2%) 4 (0.5%) 0 (0.0%) 0.052 -

Advanced Directives > 90
days

439
(25.4%)

205
(23.1%)

234 (27.9%) 0.022 0.78 (0.62, 0.96)

1Chi-Square p-value
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Table 4
The In�uence of Advance Directives on Aggressive Care at the End of Life

Indicator No Advanced
Directives

(n = 1284)

Advanced
Directives

(n = 443)

P-
value1

New chemotherapy initiated within 30 days of
death

448 (34.8%) 123 (27.8%) 0.006

Chemotherapy given within 2 weeks of death 204 (15.9%) 59 (13.3%) 0.194

An ICU admission within 30 days of death 54 (4.2%) 9 (2.0%) 0.035

Greater than 1 ED visit within 30 days of death 205 (16.0%) 67 (15.1%) 0.675

Greater than 1 hospitalization visit within 30
days of death

163 (12.7%) 59 (13.3%) 0.735

Death within the hospital 251 (19.5%) 84 (19.0%) 0.788

Admission greater than 14 days in last 30 days
before death

107 (8.3%) 43 (9.7%) 0.376

1Chi-Square p-value

Seventy-one percent had a palliative care consultation. This frequency differed among the groups.
Speci�cally, 78% of patients who had more than one indicator of aggressive care, 70% of those who had
one indicator, and 66% of those who did not receive ACEOL had palliative care services (Table 5). The
odds of having a palliative care consultation for patients with one or more than one indicator of
aggressive care was 1.20 (95% CI: 0.90, 1.59) and 1.78 (95% CI: 1.40, 2.27) fold greater than those with
no indicators. This pattern was consistent with a large proportion of palliative care consultations within
30 days of death and palliative care consultations 30–90 days before death. However, those who had no
indicators of aggressive care (45%), and one indicator of aggressive care (33%) were more likely to
receive a palliative care consultation greater than 90 days before death compared to those who had more
than one indicator of aggressive care (25%). The odds of a palliative care consult being initiated more
than 90 days before death for those with one or more than one aggressive care indicator was 0.59 (95%
CI: 0.45, 0.78) and 0.40 (95% CI: 0.32, 0.51) times the odds of those with no aggressive care indicators,
respectively.
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Table 5
Palliative Care Services by Aggressive Care Indicators

  Total Aggressive
Care

No Aggressive
Care

P-
value1

Odds Ratio (OR)
(95% CI)

(N = 
1727)

(N = 888) (N = 839)

Any Palliative Care
Services

1221
(70.7%)

666
(75.0%)

555 (66.2%) < .0001 1.53 (1.25, 1.89)

Palliative Consult within
30 days

318
(18.4%)

258
(29.1%)

60 (7.2%) < .0001 5.32 (3.94, 7.18)

Palliative Consult 30–
90 days

278
(16.1%)

162
(18.2%)

116 (13.8%) 0.012 1.39 (1.07, 1.80)

Palliative Consult > 90
days

625
(36.2%)

246
(27.7%)

379 (45.2%) < .0001 0.46 (0.38, 0.57)

1Chi-Square p-value

Seven percent received Geisinger at Home Palliative services which did not differ among groups.
Geisinger at Home Palliative services within 30 days of death, 30–90 days before death, and more than
90 days before death also did not differ among groups.

Supportive services included completed Ads, palliative care services, and Geisinger at Home Palliative
services. There was a signi�cant difference in the number of supportive services across groups.
Speci�cally, fewer patients who had more than one indicator of ACEOL received no supportive services
compared to those with one indicator or no indicators. A greater percentage of patients who had more
than one indicator received one supportive service compared to those who had one or no indicators.
Patients with one indicator of aggressive care had the greatest percentage of receiving two supportive
services, and those with no indicators had the greatest percentage of receiving all three supportive
services. The odds of having one or more supportive services for those with one or more than one
indicator of aggressive care was 0.98 (95% CI: 0.76, 1.22) and 0.88 (95% CI: 0.72, 1.08) relative to no
aggressive care indicators, respectively (Table 6). To determine the impact of palliative care services,
Geisinger at Home Palliative and palliative care inpatient and outpatient consultations were combined to
create a “palliative care service” indicator. Table 6 demonstrates the differences across groups; no
supportive services, palliative care services only, palliative care services and ADs, or only ADs. There is a
signi�cant difference among groups (p = 0.0003) where the odds of supportive services for patients with
one or more than one indicator of ACEOL of 0.84 (95% CI: 0.66, 1.07) and 0.61 (95% CI: 0.50, 0.75) fold
less than those with no indicators, respectively (Table 6). We also examined the in�uence of any
supportive services that included palliative care services compared to those who only completed ADs or
no supportive services (Supplementary Table 1). There was a signi�cant group difference (p = 
0.0001).The odds of any supportive services that included palliative care for those with one or more than
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one indicator was 1.18 (95% CI: 0.88, 1.57) and 1.71 (95% CI: 1.33, 2.19) fold the odds of those with no
indicators, respectively.
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Table 6
Supportive services by Indicators of Aggressive Care.

  Total Aggressive
Care

No
Aggressive
Care

P-
value1

Odds Ratio
(OR) (95%CI)

(N = 
1727)

(N = 888) (N = 839)

Number of Supportive
Services

      0.052 0.91 (0.76,
1.10)

No Supportive Services 370
(21.4%)

173
(19.5%)

197 (23.5%)    

1 supportive service 956
(55.4%)

511
(57.5%)

445 (53.0%)    

2 supportive services 366
(21.2%)

191
(21.5%)

175 (20.9%)    

3 supportive services 35
(2.0%)

13 (1.5%) 22 (2.6%)    

Palliative Care vs. Advanced
Directives

      0.0002 0.69 (0.57,
0.82)

no supportive services 370
(21.4%)

173
(19.5%)

197 (23.5%)    

advanced directives only 98
(5.7%)

34 (3.8%) 64 (7.6%)    

palliative care only 914
(52.9%)

506
(57.0%)

408 (48.6%)    

palliative care and advanced
directives

345
(20.0%)

175
(19.7%)

170 (20.3%)    

Any Palliative Care vs.
Advanced Directives

      0.0001 0.66 (0.53,
0.81)

no supportive services 370
(21.4%)

173
(19.5%)

197 (23.5%)    

advanced directives only 98
(5.7%)

34 (3.8%) 64 (7.6%)    

palliative care services 1259
(72.9%)

681
(76.7%)

578 (68.9%)    

Palliative Care vs. No
Palliative Care

      0.0003 1.49 (1.20,
1.84)

no palliative care services 468
(27.1%)

207
(23.3%)

261 (31.1%)    
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  Total Aggressive
Care

No
Aggressive
Care

P-
value1

Odds Ratio
(OR) (95%CI)

(N = 
1727)

(N = 888) (N = 839)

palliative care services 1259
(72.9%)

681
(76.7%)

578 (68.9%)    

1Chi-Square p-value

Three hundred fourteen of 888(35.4%) patients had one ACEOL indicator and 574 (64.6%) had more than
one indicator ( Supplementary Table 1,2). The most common indicator was chemotherapy within the last
30 days of life, which occurred in 571 of 888 (64.3%) patients. Younger patients were more likely to
receive chemotherapy within the last 30 days of life. Neither sex nor CCI in�uenced chemotherapy at 30
or 15 days before death. ( Supplementary Table 3). Approximately 20% of patients died in the hospital.
The least common indicator was ICU admissions, which occurred in 63 of 888 patients (7%). Compared
with no palliative care services, palliative care initiated at greater than 90 days reduced new
chemotherapy within 30 days of death and chemotherapy administered within 15 days of death (
Supplementary Table 4). Palliative care services initiated greater than 90 days before death was
associated with decreased emergency department utilization and hospital admission compared with
palliative care initiated at less than 90 days but not less than those who were not seen by palliative care.
However, patients who had a palliative consult greater than 90 days before death had signi�cantly less
chemotherapy initiated within 30 days of death and less chemotherapy continued within 2 weeks of
death then those who had not had a palliative care consult (Supplementary Table 4).

Discussion
Half of patients who died in the years 2018 and 2018 had at least one indicator of ACEOL; only 1/3 were
seen greater than 90 days prior to death. A quarter of the patients had completed ADs, most were
completed > 90 days prior to death. Documented ADs reduced ACEOL by reducing the number of patients
receiving chemotherapy at the end-of-life and ICU admission. ADs completed at any point in time did
reduce ACEOL though few though were completed < 90 days before death. Palliative care consultation > 
90 days before death reduced ACEOL by reducing chemotherapy given in the last month of life.

Completion of ADs reduces aggressive care at the end of life. This requires discussions about patient
values and an understanding of prognosis. End-of life-discussions are more likely to have occurred for
those with an AD. Prognostic awareness occurs in 49% of patients with an advanced illness but this
varied based upon country.17 Lack of prognostic awareness and inaccurate prognostication are
associated with ACEOL.6,18−21 Oncologists tend to be optimistic in their prognostication.22 Hence, they
may put off AD discussions until late in the course of cancer. “ Hoping for the best but planning for the
worst” may be an important way of approaching patients about personal values in light of an incurable
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illness with completion ADs in a timely fashion even if a timeframe of survival is not discussed or does
not want to be discussed by patients.23

In a retrospective review of patients with advanced cancer, completion of ADs greater than 90 days before
death reduced rehospitalization within 90 days of death (odds ratio 0.21:90 5% CI 0.12 to 0.37).24 A
second retrospective study of women with advanced ovarian cancer found that end-of-life discussions
greater than 30 days before death reduced chemotherapy in the last 14 days of life, reduced
hospitalizations within 30 days of death and increased the number of hospice days.25 In a large cohort
study of lung and colon cancer patients, 39% of end-of-life discussions took place in the last 30 days of
death. For the subset in which discussions took place greater than 30 days before death there was a
reduction in all indicators of ACEOL except ICU admissions.6 The Cancer Care Outcomes Research and
Surveillance Consortium study found that the median time between end-of-life discussions and death
was 33 days suggesting that for many there is a lost opportunity to discuss choices at the end-of-
life.26Also, a signi�cant proportion of patients do not engage or do not want to engage in end of life
discussions and a signi�cant proportion of end of life discussions occur under crisis conditions in the
last 30 days of life. Less than half of physicians know their patients’ preferences for end-of-life care
including resuscitation.6,27−30 Completion of ADs prior to hospitalization is preferred. Most patients prior
to admission have decision-making capacity but half of advanced cancer patients lose decision making
capacity in hospital. If then a surrogate becomes the decision-maker in the place of patient, there is a
greater risk that ACEOL will take place.31 Decisions regarding resuscitation prior to hospitalization
reduces the number resuscitations that occur after hospitalization, reduces intensive care unit length of
stay and hospital mortality.32

Our �ndings are consistent with two systematic reviews.33,34. Both reviews demonstrated that end-of-life
discussions and advanced care planning reduces ACEOL and healthcare expenditures. Reduction in
intensive care utilization (odds ratio 0.26–0.68) and chemotherapy (odds ratio 0.41–0.57) were two
major bene�ts.

Many patients have end- of-life discussions but not recorded in the medical record. One study found that
only 48% were recorded in the medical record and 23% were known only through interviewing the
surrogate decision-maker.6 It is possible that more patients had Ads in our study but were not
documented in the medical record

Seventy percent of patients who died of were cancer were seen by our palliative care service but only 1/3
were seen greater than 90 days prior to death. Palliative care consultations within 90 days of death were
associated with increased ACEOL ; only those patients initially seen greater than 90 days prior to death
had a signi�cant reduction in ACEOL.

Half of patients dying of cancer in our study had at least one indicator of aggressive care and is
consistent with a retrospective study of women with gynecological cancers. In this study 41% had at least
one indicator.35 Younger patients are more likely to receive chemotherapy at the end of life. Comorbidities
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and gender did not play a role in ACEOL in our study Comorbidity has been published as a risk factor for
ACEOL.36 Gender in in several other studies was found to be different with males undergoing more
aggressive care and women received less ACEOL.2,3,10 This may re�ect differences in referral and
individual oncologist’s practice style.

A small study of patients with cervical cancer found that the median time frame for palliative care referral
before death was 2.3 months with 34% referred within the last month of life.37 A systematic review found
the average time from palliative care consultation to death was 18.9 days.16.

In a large review of patients with advanced gastrointestinal cancers (n = 34,630) the median time from
palliative care to death was 76 days and 46% had palliative care services initiated greater than 90 days
prior to death. Twelve percent had services initiated within 7 days of dying.12 A retrospective review of
patients with pancreatic cancer found the median survival time from palliative consultation was 75 days,
only 52% had palliative care consultations.10

We uniquely found that palliative care consultations within 90 days of death was associated with more
ACEOL which differs from previously published studies.10,12. Few studies have looked at the time- frame
of palliative care and ACEOL. This likely re�ects crisis intervention at the end-of-life in patients who have
had multiple hospitalizations, emergency room visits and may be in the ICU in which primary services feel
a goals of care discussion is needed or a transition to hospice or comfort care in needed. Patients are
often seen by our service for the �rst time after several emergency department visits or readmission after
receiving chemotherapy or for reasons of cancer. Our experience is not unique3.. A retrospective study of
patients with pancreatic cancer found that late palliative care consultations de�ned as occurring less
than 90 days prior to death was associated with an 18% greater use of the emergency department, a
12.5% greater number of hospitalizations and increased chemotherapy in the last 30 days of life.38

We observed a robust reduction in ACEOL when a palliative care consultation took place greater than 90
days before death. Though there is no universal de�nition of “early palliative care”, we believe that > 90
days before death has practical utility. Others have de�ned “early palliative care” as consultations > 90
days to death to within 8 weeks of the diagnosis of metastatic disease.3,4,11 Two studies suggest that the
number of contacts may be an important factor to early palliative care.10,39.Increased contacts between
the patient and palliative services reduce ACEOL and with > 90 days of time, the number of contacts are
likely to increase which allows for the development of trusting relationship, time for symptom
management and end-of-life discussions. Two studies suggest that the number of contacts are an
important factor in early palliative care.10,39 A systematic referral of patients with incurable cancer
facilitates early referral and is more likely reduce ACEOL.9

We found that 64% of patients who experience ACEOL receive new chemotherapy within 1 month of
death and nearly 30% continue chemotherapy within 2 weeks of death. Frequency of other indicators is
consistent with the literature.40 A retrospective study of patients who received chemotherapy within 3
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months of death found that 52% were treated with chemotherapy in the last month of life and 29% in the
last 2 weeks of life.41 Another study, contrary to ours, found that though hospital deaths were more
frequent than ours (47.7%), chemotherapy within 14 days of death was only 12.9%, 9.1% had new
chemotherapy started within 30 days of death.42 Maltoni and colleagues found that early palliative care
de�ned as palliative care within 8 weeks of diagnosis reduced chemotherapy from 27.8–18.7% in the last
month of life.9 A second study demonstrated a reduction in late chemotherapy from 24.5–16.7% with
early palliative care de�ned as palliative care greater than 90 days before death.38 Multiple other studies
have demonstrated the same though not consistently.10–12, 37

. Even though the prognosis may be the same regardless of age, younger patients are more likely to
receive anti-cancer therapy within the last month of life. A Finnish study found that 33% of patients less
than 50 years old received chemotherapy in the last month of life versus 10% of those 80 years or older.43

The use of chemotherapy within 14 days of death has increased over 2 decades.1 One reason, is that
there are more treatment options. There can be unrealistic expectations of chemotherapy or fear of
“doing nothing” on the part of the patient and physician.21 A

This study has several weaknesses. We de�ned advanced cancer patients by their diagnosis and by
receiving chemotherapy. Some patients may have received adjuvant chemotherapy and died from other
causes rather than their cancer. The association of ACEOL with palliative care < 90 days may re�ect a
referral pattern of sicker patients though the CCI did not differ between groups. We were unable to obtain
hospice referral data which is one of the indicators of ACEOL and hence some patients in the
“nonaggressive care” group may actually have been referred to hospice later or not at all and would have
been part of the group experiencing ACEOL. The use of palliative care services early in the course of
advanced cancer and completed ADs may re�ect a patient’s value which emphasizes quality of life and
less ACEOL. Finally, there could be unmeasured confounders that we did not include that could have
in�uenced the results. This was a single institution study and so may not be generalizable.

Conclusions
Half of patients who died with cancer experience at least one indicator of ACEOL.. Palliative care
consultations greater than 90 days before death signi�cantly reduces ACEOL as does completion of ADs.
The most frequent indicator of aggressive care is new chemotherapy within 30 days of death. In our
experience early palliative care should be de�ned as palliative care consultations occurring more than 90
days before death. Early palliative care and completion of ADs should be quality metrics within cancer
programs.
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