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Abstract

Background: Acute palliative care units (APCUs) are new programs aimed at integrating palliative and oncology
care. Few outcome studies from APCUs are available.

Objectives: We examined the frequency, survival, and predictors associated with home discharge and death in
our APCU.

Methods: All patients discharged from the APCU between September 1, 2003 and August 31, 2008 were in-
cluded. Demographics, cancer diagnosis, discharge outcomes, and overall survival from discharge were re-
trieved retrospectively.

Results: The 2568 patients admitted to APCU had the following characteristics: median age, 59 years (range,
18-101); male, 51%; median hospital stay, 11 days; median APCU stay, 7 days; and median survival 21 days
(95% confidence interval [CI] 19-23 days). Five hundred ninety-two (20%), 89 (3%), and 1259 (43%) patients were
discharged to home, health care facilities, and hospice, respectively, with a median survival of 60, 29, and
14 days, respectively (p < 0.001). Nine hundred fifty-eight (33%) patients died during admission (median stay,
11 days). Compared to hospice transfers, home discharge (hazard ratio =0.35, 95% CI 0.30-0.41, p < 0.001) was
associated with longer survival in multivariate analysis, with a 6-month survival of 22%. Multivariate logistic
regression revealed that male gender, specific cancer primaries, and admissions from oncology units were
associated with death in the APCU, while younger age and direct admissions to the APCU were associated with
home discharge.

Conclusions: Our APCU serves patients with advanced cancer with diverse clinical characteristics and survival,
and discharged home a significant proportion with survival greater than 6 months. Results from this simulta-
neous care program suggest a pattern of care different from that of traditional hospice and palliative care
services.

Introduction

WITH DISEASE PROGRESSION, patients with advanced
cancer frequently experience worsening symptoms,
functional deterioration, and emotional distress. Many of
these patients require palliative care for symptom manage-
ment, psychosocial support, and transition to the end of life.
Palliative care in advanced cancer requires an in-depth
knowledge of symptom control, specialized skills to facilitate
communication and complex decision-making, and close
collaborations with oncologists and the interprofessional

palliative care team to provide comprehensive cancer care.!
Acute palliative care units (APCUs) are novel programs that
are integrated into tertiary acute care facilities.” APCUs
provide intensive palliative care for inpatients and emotional
support for their families, with the aim of enhancing quality of
life, facilitating transition to end-of-life care, and assisting
with hospital discharges.

Discharge planning represents one of the most important
and complex decisions for patients admitted to the APCU.
Patients admitted under palliative care generally have a
median survival of weeks,”'® with a sizable proportion of
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patients dying in the hospital. Among patients discharged
alive, the decision regarding discharge location, such as home,
outpatient hospices, inpatient hospice care, or long-term care
facilities, depends on patient preferences, performance status,
and prognosis, along with various clinical, psychosocial, lo-
gistic, and financial factors.

The M. D. Anderson Cancer Center is a 520-bed National
Cancer Institute-designated comprehensive cancer center. In
2003, it opened a 12-bed APCU to serve patients with ad-
vanced cancer. Staffed by an interdisciplinary team of physi-
cians, nurses, social workers, physiotherapists, pharmacists,
and a chaplain, the APCU aims to provide symptom man-
agement for patients with advanced cancer and severe phy-
sical and/or psychosocial distress, to provide emotional
support for their families, and to facilitate transition of care.l!
Given that the timing of referral to palliative care varies sig-
nificantly with patients presenting at different stages of dis-
ease, the process of transitioning to the end-of-life may range
from months over multiple APCU admissions to days during
a single and sole admission. Patients who are not candidates
for anti-neoplastic therapy are generally encouraged to con-
sider hospice care upon discharge, while those who remain
eligible for anti-neoplastic treatments or refuse hospice care
are discharged home with palliative care and oncology out-
patient clinics follow-up. Intravenous chemotherapy is gen-
erally not administered in the APCU, although patients who
improved during the APCU stay and were deemed appro-
priate for chemotherapy may be transferred back to oncology
units for further treatments.

To our knowledge, no studies to date have reported sur-
vival after APCU discharge in patients with advanced cancer,
and only one study has examined the predictors of location of
discharge for palliative care patients.'> A better under-
standing of the factors associated with discharge outcomes
would allow clinicians to distinguish patients who are ap-
propriate for home discharge from those who have a high
likelihood of dying in the hospital, and facilitate clinical de-
cision-making. Using a retrospective design, we examined the
frequencies, survival times, and predictors associated with
home discharges and death in hospitalized patients with
cancer who required an APCU stay.

Patients and Methods
Subjects

The Institutional Review Board at M. D. Anderson Cancer
Center approved this study and waived the requirement for
informed consent. All patients with cancer admitted to the
APCU at M. D. Anderson Cancer Center between September
1, 2003 and August 31, 2008 were included in this retro-
spective study. These dates were chosen to correspond to the
institution’s fiscal year. In addition to patients discharged
directly from our APCU, we included patients discharged
from oncology units following an APCU stay during the same
admission.

Patient characteristics and discharge outcomes

We retrospectively reviewed patient demographics (age,
gender, race, and religion), cancer diagnosis, durations of the
entire hospitalization and APCU stays, and survival from
time of admission from institutional databases, electronic
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health records, and Tumor Registry Vital Statistics Database.
For patients with multiple cancer diagnoses, the cancer di-
agnosis most responsible for hospitalization was used for
analysis. In this study, home hospice and inpatient hospice
were both included in the “hospice” category, and long-term
care facilities and other healthcare facilities were combined
into the “institutions” category. We also collected information
regarding administration of chemotherapy during hospitali-
zation that included an APCU stay.

Statistical analysis

Among 2568 patients, 244 (10%) had more than one ad-
mission to the APCU. For these individuals, only one ad-
mission per patient was chosen for analysis using a simple
randomization scheme. This is because many of the statistical
tests and models require the assumption of independence
among subjects. As a result, 334 readmissions were excluded
from analysis.

TABLE 1. CHARACTERISTICS OF Two THOUSAND FIVE
HUNDRED SixTY-E1GHT PATIENTS ADMITTED TO THE APCU

Number (%)?

Median age, years (range) 59 (18-101)

Female 1255 (48.9%)
Race
Caucasian 1717 (66.9%)
Black 416 (16.2%)
Hispanic 306 (11.9%)
Others 129 (5.0%)
Religion®
Christian 2095 (93.9%)

Non-Christian
Cancer diagnosis

135 (6.1%)

Breast 206 (8.0%)
Central nervous system 22 (0.9%)
Dermatologic 98 (3.8%)
Endocrine 22 (0.9%)
Gastrointestinal 506 (19.7%)
Genitourinary 266 (10.4%)
Gynecologic 216 (8.4%)
Head and neck 152 (5.9%)
Hematologic 292 (11.4%)
Sarcoma 105 (4.1%)
Unknown primary 91 (3.5%)
Respiratory 592 (23.1%)

Admission type
Direct admission to APCU
Transfers to APCU from oncology units
Median admission duration
MDA hospital stay in days (Q1-Q3)
APCU stay in days (Q1-Q3)
Number of admissions

728 (28.3%)
1840 (71.7%)

11 (8-17)
7 (4-10)

2324 (90.5%)
183 (7.1%)
42 (1.6%)
13 (0.5%)
5 (0.2%)

1 (0.04%)

O Ul WIN -

#Unless otherwise stated.

PInformation regarding religion was unavailable for 338 patients.

APCU, acute palliative care unit; MDA, M. D. Anderson Cancer
Center.
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TABLE 2. APCU ADMISSIONS BY DISCHARGE OUTCOME

Home

Discharge outcome by admission (1 =2902)
Discharged from APCU

Discharged from an oncology unit
Discharge outcome by patient (n =2568)"
Discharged from APCU

Discharged from an oncology unit

31 (62%)

22 (54%)

561 (20%) 1247 (44%)

382 (15%) 1158 (46%)

Hospice  Other institutions Died during admission Total
86 (3%) 958 (33%) 2852 (98%)
12 (24%) 3 (6%) 4 (8%) 50 (2%)
76 (3%) 911 (36%) 2527 (98%)
12 (29%) 3 (7%) 4 (10%) 41 (2%)

“Three hundred thirty-four readmissions were excluded for patients with multiple visits. This sample is used for statistical analysis.

APCU, acute palliative care unit.

We summarized baseline demographics, admission char-
acteristics, and discharge outcomes using descriptive statis-
tics, including medians, means, standard deviations, ranges,
and frequencies together with 95% confidence intervals (CI).
The #” test for trend was used to determine whether there was
a yearly trend of discharge locations.

Survival analyses were plotted by using the Kaplan-Meier
method, and survival curves were compared by the log-rank
test.'>'* Overall survival time was calculated from the time of
hospital discharge to the date of death from any cause or the
date at which the patient was last known alive. Multivariate
analysis was performed by using the Cox proportional ha-
zards model with backward elimination.

To identify factors on admission associated with hospital
death, we compared the baseline and admission character-

istics between patients who died at the end of admission to
those who were discharged alive. Comparisons were made
using the Student’s ¢ test for continuous variables that were
normally distributed (i.e., age), the Mann-Whitney test for
continuous, nonparametric variables (e.g., admission length),
and Pearson’s y? test for categorical variables (e.g., race, re-
ligion). Variables associated with a p value of 0.20 or less in
univariate analysis were then fitted in a logistic regression
model to identify factors associated with death during hos-
pitalization. A two-sided p value of less than 0.05 was con-
sidered to be statistically significant. We performed a similar
analysis to determine factors associated with home discharge.

Recursive partitioning was performed on a random selec-
tion of 1500 patients to identify optimal patient classifications
among significant factors identified in the multivariate Cox
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FIG. 1.
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groups.

Overall survival by discharge location. Kaplan-Meier survival curves for patients who were discharged to home,

log-rank test was used to compare the survival times between
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model selection for hospital death. Once the optimal classifi-
cations were determined, the remaining 1068 patients were
used to estimate the odds of a hospital death between those
classifications. Similar analyses were performed for home
discharge.

The Statistical Package for the Social Sciences (SPSS version
16.0, SPSS Inc., Chicago, Illinois) software and R (R version
2.3.1, The R Foundation for Statistical Computing, Vienna,
Austria) were used for statistical analysis.

Results

The characteristics of the 2568 patients who required ad-
mission to the APCU during the study period are shown in
Table 1. A total of 728 (28%) patients were admitted to and
discharged directly from the APCU; the remainder had both
an oncology unit and APCU stay.

TaBLE 3. Cox REGRESSION SURVIVAL ANALYSIS OF ONE
THOUSAND Six HUNDRED FIFTY-THREE PATIENTS
DiSCHARGED FROM APCU?

Hazard ratio (95% CI)  p value
Race 0.002
White 1.01 (0.76-1.35) 0.93
Black 0.78 (0.57-1.07) 0.13
Hispanic 0.78 (0.56-1.09) 0.14
Others 1.0 Ref
Religion 0.01
Christian 1.15 (0.83-1.59) 0.40
Non-Christian 1.32 (1.09-1.59) 0.004
Not specified 1.0 Ref
Cancer diagnosis <0.001
Breast 1.15 (0.90-1.47) 0.26
Central nervous system 0.87 (0.48-1.55) 0.63
Dermatologic 1.12 (0.81-1.55) 0.48
Endocrine 0.75 (0.39-1.47) 0.40
Gastrointestinal 1.04 (0.87-1.24) 0.65
Genitourinary 0.77 (0.62-0.97) 0.02
Gynecologic 0.78 (0.63-0.98) 0.03
Head and neck 0.97 (0.75-1.24) 0.79
Hematologic 1.77 (1.39-2.24) <0.001
Sarcoma 0.79 (0.58-1.07) 0.13
Unknown primary 1.02 (0.74-1.41) 0.90
Respiratory 1.0 Ref
Year of admission 0.001
2003 1.46 (1.12-1.89) 0.005
2004 1.23 (0.97-1.63) 0.08
2005 1.64 (1.26-2.12) <0.001
2006 1.36 (1.03-1.79) 0.03
2007 1.0 Ref
Direct APCU admission 0.84 (0.74-0.95) 0.006
Discharge outcome <0.001
Home 0.35 (0.30-0.41) <0.001
Hospice 0.43 (0.32-0.59) <0.001
Other institutions 1.0 Ref

“Based on survival from time of discharge. The 915 patients who
died during admission were not included in this analysis. Age,
gender, race, religion, cancer diagnosis, year of admission, direct
APCU admission, MDA admission length, APCU admission length,
discharge outcome and chemotherapy use during admission were
included in Cox regression model.

APCU, acute palliative care unit; CI, confidence interval; MDA,
M. D. Anderson Cancer Center.
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Among the 2902 admissions, the in-hospital mortality rate
was 33%. The location of discharge for the 2568 patients ad-
mitted to the APCU is shown in Table 2. Among patients
discharged alive, 592 (20%), 855 (29%), 404 (14%), 56 (2%), and
33 (1%) were sent home, to home hospice, inpatient hospice,
long-term care facilitates, and other institutions, respectively.
Patients discharged from oncology wards after an APCU stay
were significantly more likely to go home compared to pa-
tients discharged from the APCU (56% versus 15%, p < 0.001).
We did not detect any significant changes in the frequency of
discharge location over the 5-year period. Patients with
multiple APCU admissions were more likely to be discharged
alive compared to those with only one admission (86% versus
62%, p < 0.001).

Figure 1 shows that overall survival from time of discharge
was significantly influenced by discharge location (p < 0.001,
log-rank test). Specifically, home discharge (without home
hospice) was associated with longer survival than transfers to
hospice or to other institutions (Fig. 1). Patients discharged to
home hospice (median survival 19 days, 95% CI 17-21 days)
had longer survival than those sent to inpatient hospice
(median survival 6 days, 95% CI 5-7 days; p < 0.001, log-rank
test). In multivariate analysis, the location of discharge was a
significant determinant of survival (Table 3). The median
duration of hospital admission for patients who died in hos-
pital was 11 days (Q1-Q3 7-17 days).

We identified factors associated with in-hospital death in
our cohort. In univariate analysis, male gender, specific cancer
diagnoses (particularly hematologic malignancies), chemo-
therapeutic agent use, transfers to APCU from oncology units,
and shorter APCU stay were associated with an increased risk
of in-hospital mortality (Table 4). In multivariate analysis,
male sex, hematologic malignancy, and transfers to APCU
from oncology units were independently associated with an
increased chance of dying in the hospital (Table 5). Figure 2A
shows a recursive partitioning model that provides a risk of
in-hospital death during admission. Based on this algorithm,
patients with hematologic malignancies and transferred to
APCU from oncology units have a significantly higher risk of
in-hospital mortality compared to patients admitted directly
to the APCU (odds ratio [OR]=7.6, 95% CI 4.7-12.2).

Given that patients discharged to home with follow-up (but
not to home hospice) had a significantly longer survival than
the rest, we determined factors that were associated with
home discharge. In univariate analysis, younger age, specific
cancer primaries, direct admissions to APCU, and shorter
hospital stay were associated with home discharge (Table 4).
Multivariate logistic regression analysis revealed that only
younger age and direct admission to the APCU were in-
dependently associated with home discharge (Table 5). A
recursive partitioning model that incorporates age and APCU
admission type provided an estimation of the risk of home
discharge (Figure 2B). Older patients transferred to APCU
from oncology units were much less likely to be discharged
home compared to younger patients admitted directly to the
APCU (odds ratio [OR] = 0.14, 95% CI 0.09-0.23).

Discussion

Our APCU served a heterogeneous patient population,
with diverse clinical characteristics and outcomes. While 33%
of the patients died during admission, 20% of the patients
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TABLE 4. FACTORS ASSOCIATED WITH DEATH AND HOME DisCcHARGE IN Two THoOUsSAND Five HUNDRED

SixtY-EiGHT APCU PATIENTS BY UNIVARIATE ANALYSIS®

Alive (n=1653)

Dead (n=2915)

Median age (range)
Gender
Female
Male
Race
White
Black
Hispanic
Others
Religion®
Christian
Non-Christian
Cancer types
Breast
Neurologic
Dermatologic
Endocrine
Gastrointestinal
Genitourinary
Gynecologic
Head and neck
Hematologic
Sarcoma
Unknown primary
Respiratory
Chemotherapy agents®
Given
Not given
Admission type
Direct APCU admission
Oncology unit transfers
Year of admission
2003
2004
2005
2006
2007
Median MDA admission
length (Q1-Q3)
Median APCU admission
length (Q1-Q3)

59 (19-101)

850 (67.7%)
803 (61.2%)

1092 (63.6%)
275 (66.1%)
202 (66.0%)

84 (65.1%)

1344 (64.2%)
87 (64.4%)

142 (68.9%)
18 (81.8%)
59 (60.2%)
11 (50.0%)

334 (66.0%)

178 (66.9%)

169 (78.2%)

113 (74.3%)

126 (43.2%)
73 (69.5%)
57 (62.6%)

373 (63.0%)

158 (53.9%)
1495 (65.7%)

579 (79.5%)
1074 (58.4%)

311 (64.3%)
358 (63.9%)
343 (66.0%)
325 (64.2%)
316 (63.5%)
12 (8-17)

8 (6-10)

59 (18-96)

405 (32.3%)
510 (38.8%)

625 (36.4%)
141 (33.9%)
104 (34.0%)
45 (34.9%)

751 (35.8%)
48 (35.6%)

64 (31.1%)
4 (18.2%)
39 (38.9%)
11 (50.0%)
172 (34.0%)
88 (33.1%)
47 (21.8%)
39 (25.7%)
166 (56.8%)
32 (30.5%)
34 (37.4%)
219 (37.0%)

135 (46.1%)
780 (34.3%)

149 (20.5%)
766 (41.6%)

173 (35.7%)
202 (36.1%)
177 (34.0%)
181 (35.8%)
182 (36.5%)
11 (7-17)

5 (3-8)

53
p value  Non-home (n=2164) Home (n=404) p value
0.70 60 (18-101) 55 (20-89) <0.001
0.001 1048 (83.5%) 207 (16.5%) 0.30
1116 (85.0%) 197 (15.0%)
0.71 1461 (85.1%) 256 (14.9%) 0.28
343 (82.5%) 73 (17.5%)
257 (84.0%) 49 (16.0%)
103 (79.8%) 26 (20.2%)
0.95 1773 (84.6%) 322 (15.4%) 0.096
107 (79.3%) 28 (20.7%)
<0.001 173 (84.0%) 33 (16.0%) 0.034
20 (90.9%) 2 (9.1%)
86 (87.8%) 12 (12.2%)
18 (81.8%) 4 (18.2%)
423 (83.6%) 83 (16.4%)
226 (85.0%) 40 (15.0%)
171 (79.2%) 45 (20.8%)
118 (77.6%) 34 (22.4%)
264 (90.4%) 28 (9.6%)
86 (81.9%) 19 (18.1%)
80 (87.9%) 11 (12.1%)
499 (84.3%) 93 (15.7%)
<0.001 250 (85.3%) 43 (14.7%) 0.60
1914 (84.1%) 361 (15.9%)
<0.001 511 (70.2%) 217 (29.8%) <0.001
1653 (89.8%) 187 (10.2%)
0.94 401 (82.9%) 83 (17.1%) 0.36
480 (85.7%) 80 (14.3%)
431 (82.9%) 89 (17.1%)
437 (86.4%) 69 (13.6%)
415 (83.3%) 83 (16.7%)
0.058 12 (8-18) 9 (6-14) <0.001
<0.001 7 (4-10) 7 (5-9) 0.61

“Comparisons were made between patients who died in the APCU and those discharged alive, and also between patients who were
discharged home and those who died or transferred to hospices/other institutions; the y* test was used for categorical variables; Student’s

t test for age; and Mann-Whitney test was used for median hospital admission and APCU admission lengths.

PInformation regarding religion was unavailable for 338 patients.
‘Chemotherapy administered during hospitalization that included an APCU stay.
APCU, acute palliative care unit; MDA, M. D. Anderson Cancer Center.

were discharged home, with a 6-month survival of 22%. We
identified a number of determinants of in-hospital death and
home discharge. The APCU delivers palliative care custo-
mized to the individuals’ needs, and facilitates simultaneous
care.

In the United States, approximately half of all hospitals
provide palliative care services.'® This proportion approaches
90% among teaching hospitals, with one third of these facil-
ities equipped with palliative care inpatient units.'® Over the
last few years, a distinction has been made between tradi-
tional palliative care units and APCUs.>” First, APCUs pro-
vide simultaneous care within tertiary care institutions, where
acutely ill patients receive intensive symptom support. This

model of care is parallel to intensive care units (ICUs), which
focus on life-support measures. Second, APCUs play a key
role in coordinating discharge planning, as a majority of
APCU patients are discharged alive. In the process, APCUs
serve as critical links between acute care units, hospices, and
the community for patients with far advanced cancer.'”'®
Third, the specialized expertise and knowledge accumulated
by the interprofessional APCU team, coupled with the infra-
structure of academic centers, facilitate active research and
education.

The identity and role of APCUs are still evolving given that
they are relatively new programs in the spectrum of palliative
care services. Few studies to date have characterized the
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TABLE 5. FAcTtoRrRs AssoCIATED WITH DEATH IN APCU or HoME DiscHARGE IN Two THousAND Five HUNDRED
SIXTY-EIGHT PATIENTS BY MULTIVARIATE LOGISTIC REGRESSION

Death in APCU

Home discharge

Odds ratio (95% CI) p value Odds ratio (95% CI) p value

Age (per year) — — 0.98 (0.97-0.99) <0.001
Male 1.26 (1.04-1.52) 0.018 — —
Cancer <0.001

Breast 0.83 (0.58-1.19) 0.31 NS NS

Neurologic 0.37 (0.12-1.12) 0.078

Dermatologic 1.0 (0.64-1.56) 1.0

Endocrine 1.77 (0.74-4.21) 0.20

Gastrointestinal 0.91 (0.70-1.17) 0.45

Genitourinary 0.75 (0.55-1.03) 0.077

Gynecologic 0.49 (0.33-0.72) <0.001

Head and neck 0.61 (0.40-0.91) 0.016

Hematologic 1.96 (1.39-2.49) <0.001

Sarcoma 0.75 (0.47-1.18) 0.22

Unknown primary 1.02 (0.64-1.63) 0.92

Respiratory 1.0 Ref
Direct APCU admission 0.38 (0.31-0.47) <0.001 3.78 (3.01-4.74) <0.001

APCU, acute palliative care unit; CI, confidence interval; NS, not significant;—denotes variables not included in regression model.

development, structure, and function of APCUs,>>1922 and

even fewer have documented the administrative and financial
outcomes from these units.>!"?3 To our knowledge, this is the
first study to examine the survival outcomes of patients dis-
charged from an APCU. Although median survival in our
cohort was short (i.e., 21 days), we found an important dif-
ference between patients discharged to home and those
transferred to hospice or other institutions. Comparison
among patients discharged to various locations revealed sig-
nificant differences in clinical characteristics, suggesting the
heterogeneity of our patient cohort accounted for the diverse
survival outcomes.

The decision regarding location of discharge is complex,
involving an interplay of factors such as patient and family
preference, social support, financial status, symptom severity,
prognosis, and the infrastructure of the health care system.
Predictive models for discharge outcomes have practical im-
plications for clinical decision-making. For instance, patients
who are predicted to go home may benefit from intensive
rehabilitation, while those who are likely to die in the hospital
could potentially be spared the stressful process of discharge
planning. Admission directly to the APCU, as opposed to
being transferred from an oncology unit was found to be a
predictor of improved survival post discharge (hazard
ratio =0.84) and home discharge (OR=23.8). This could be
explained by the fact that patients admitted to oncology units
and then transferred to the APCU are likely more ill than
patients admitted directly to the APCU; this finding is con-
sistent with data from a recent study conducted by our group
demonstrating the association between transfers from oncol-
ogy units and in-hospital death.** Based on our results, we
proposed predictive models for in-hospital death and home
discharge (Fig. 2).

Another prospective study examined factors associated
with home discharge in 100 palliative care patients discharged
from an acute care hospital, and found younger age, married
status, good performance status, and good cognitive status as

key determinants.'? Further studies are required to confirm
these findings.

A total of 244 patients had repeated APCU admissions
during the study period. While it would be of interest to
examine the reasons for readmission, this information is not
available due to the retrospective nature of this study. Fur-
ther research is necessary to better characterize the pre-
dictors for readmission. Of the 41 patients who were
admitted to the APCU and then transferred to an oncology
unit prior to discharge, 4 (8%) died (Table 2). While this
could represent a failure of the APCU to determine the most
appropriate discharge location, other alternative explana-
tions include transfers against medical advice, and unexpected
deaths due to acute events such as thromboembolism. Re-
cently, Thomas et al.* reported that clinician prediction of
survival is one of the key factors associated with hospice
discussions. Further studies to develop highly accurate prog-
nostication tools would facilitate clinical decision making.

Gastrointestinal and genitourinary malignancies were
common among patients admitted to our APCU, which could
be explained by the palliative care referral pattern differences
between the various types of oncologists. We found that
hematologic malignancy was associated with increased in-
hospital mortality. Indeed, studies from our institution and
from others have consistently demonstrated that patients
with hematologic malignancies have later referrals to pallia-
tive care, and higher frequency of critical care unit admissions
and ICU deaths.****” To date, only one prognostic model for
in-hospital death specifically for patients with cancer is
available, and includes performance status, duration of dis-
ease, type of admission, hemoglobin, and lactate dehy-
drogenase.” Further development of predictive tools, with
highly accurate models such as the Acute Physiology and
Chronic Health Evaluation (APACHE) system,29 would ulti-
mately allow clinicians to identify subgroups of patients
who may benefit from various interventions, including anti-
neoplastic therapies and discharge planning.



APCU DISCHARGE OUTCOMES 55
A Training set (N=1500)* Derivation Cohort
N=1500
36%

p<0.0001

Validation set (N=1068)

Number of patients 302 325
Percent died 19% 35%

OR (95% CI) 1.0 (Ref) 23(18-33)

329 112
41% 64%
30(2.1-43) 76(4.7-12.2)

*The percentage of in-hospital death is indicated by the last number within each box

B Training set (N=1500)*

N=1500
16%

p<0.0001
Validation set (N=1068)
Number of patients 351 415 92 210
Percent discharged home 8% 1% 21% 38%
OR (95% CI) 0.14 (0.09-0.23) 0.20({0.13-0.31) 043 (0.24-0.77) 1.0 (Ref)

*The percentage of home discharge is indicated by the last number within each box

FIG. 2. Recursive partitioning models for predicting in-hospital death and home discharge. Training sets for predictive models
for (A) in-hospital death and (B) home discharge are shown, with validation sets provided below each flow diagram. The per-
centage within each box indicates the proportion of patients who experienced the event of interest (i.e., death or home discharge).

Male gender was found to be a factor associated with in-
hospital mortality, independent of tumor type. Interestingly, a
recent study on survival after hospice admission also revealed
male gender to be a poor prognostic indicator.>® Gender dif-
ferences in comorbidities, patient preferences, and psycho-

social needs may explain this observation. Further studies are
needed to examine other clinical and sociodemographic fac-
tors as potential determinants of in-hospital mortality.

The physical presence of an APCU within a tertiary care
cancer center promotes simultaneous oncologic and palliative
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care.’"*> While palliative care is commonly associated with
end-of-life care, it is most effective when incorporated early in
cancer management.**° The main purpose of the APCU is to
provide sophisticated interdisciplinary transition from active
care to end-of-life. Specifically, the APCU is a versatile ma-
chine designed to deliver personalized medicine tailored to
the individual’s needs. For patients who are dying, the APCU
enables optimal symptom control, with a focus on maximiz-
ing comfort measures for the terminally ill. For patients who
are likely to go home, the APCU actively treats acute com-
plications and symptoms related to the cancer and its treat-
ments. For patients who are going to hospice, the APCU plays
a critical role in facilitating a smooth and rapid transition to
end-of-life care, attending to patients” physical and psycho-
social needs through inter-professional teamwork. Thus, the
APCU facilitates complex decision making and bridges the
gap between acute care and the community.

This study has several limitations. First, a number of po-
tential determinants of discharge such as symptom severity,
social support and socioeconomic status were not available
because of the retrospective nature of this study. Performance
status is a particularly important determinant of clinical out-
comes and survival, but is not available in this study. It is
possible that many of the predictors identified here were
merely confounding variables associated with the perfor-
mance status, if examined. Further efforts to document per-
formance status regularly are warranted. Second, the patients
at our comprehensive cancer center may not be representative
of patients with cancer and treatments throughout the United
States, and thus the results may not be generalizable.

In summary, our APCU serves advanced cancer patients
with diverse clinical characteristics and survival outcomes,
and facilitates simultaneous care. The emerging field of pal-
liative oncology promotes a high degree of integration be-
tween oncology and palliative care, with the goal to improve
patient care. Timely incorporation of palliative care strategies
in patients with advanced cancer has the potential to optimize
symptom management,®® to maximize psychosocial inter-
ventions, to enhance coordination of care, and to facilitate
patients’ transitions through various stages of their disease.
APCUs are strategically positioned to not only deliver ex-
emplary simultaneous care, but also provide the impetus and
leadership for change through research and education.
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