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Abstract

Background: Prior research indicates that hospice and palliative care delivered in outpatient settings are
associated with reduced hospital readmissions for cancer patients. However, little is known about how inpatient
palliative care affects readmissions in oncology.

Objective: To examine associations among inpatient palliative care consultation, hospice use (discharge), and
30-day readmissions among patients with solid tumor cancers.

Methods: We identified all live discharges from a large tertiary cancer hospital between 2010 and 2016.
Palliative care consult data were abstracted from medical charts and linked to hospital encounter data. Pro-
pensity scores were used to match palliative care consult to usual care encounters. Modified Poisson regression
models estimated adjusted relative risk (aRR) and 95% confidence intervals (CI) of 30-day readmissions and
hospice discharge. We compared predicted probabilities of readmission for palliative care consultation with
hospice discharge, without hospice discharge, and usual care.

Results: Of 8085 eligible encounters, 753 involved a palliative care consult. The likelihood of having a 30-day
readmission did not differ between palliative care consult and usual care groups (p>0.05). However, the
palliative care consult group was more likely than usual care to have a hospice discharge (aRR=4.09, 95% CI:
3.07-5.44). The predicted probability of 30-day readmission was lower when palliative care consultation was
combined with hospice discharge compared to usual care or consultation with discharge to nonhospice post-
acute care (p<0.001).

Conclusions: The effect of inpatient palliative care on readmissions in oncology is largely driven by hospice
enrollment. Strategies that combine palliative care consultation with hospice discharge may decrease hospital
readmissions and improve cancer care quality.
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Introduction ganizations seeking to lower overall healthcare costs and

avoid financial penalties under the federal Hospital Read-

MANY CANCER PATIENTS experience poor symptom missions Reduction Program.6 Although cancer hospitals

control and aggressive treatment near the end of their currently are excluded from this penalty, frequent hospital

lives, including hospitalizations and emergency department readmissions and ED visits remain important for oncology

(ED) visits, with limited medical benefits.'™ Unplanned 30-  patients and are well-accepted indicators of poor quality care
day hospital readmission rates as high as 27% have been for cancer patients near the end of life."’

reported in patients with cancer.” Reducing unplanned 30- Prior research indicates hospice use is associated with re-

day readmissions is important to patients and healthcare or-  duced hospital readmissions among cancer patients,> yet
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conversations about hospice often do not occur between
cancer patients and their providers.® As a result, cancer pa-
tients frequently do not enroll in hospice or are referred late
in the disease trajectory.’ Palliative care has also been shown
to decrease hospitalizations and ED visits among cancer
patients when delivered in outpatient settings.'®™'® In inpa-
tient settings, palliative care reduces the intensity of hospital
treatment, and thus reduces the cost of hospital care.'*!3
However, less is known about how inpatient palliative care
affects readmissions in oncology.

Therefore, using a propensity-matched cohort from a large
tertiary cancer hospital, we examined associations among
inpatient palliative care consultation, hospice use (dis-
charge), and 30-day unplanned readmissions. We hypothe-
sized that inpatient palliative care consultation would be
associated with greater hospice discharge and reduced 30-
day readmissions. To further understand the mechanism by
which inpatient palliative care may reduce readmissions,
we also explored whether inpatient palliative care consulta-
tion combined with hospice discharge was associated with
reduced 30-day readmissions.

Methods
Sample

We conducted a retrospective cohort study of all patients
who were admitted and/or discharged from the medical on-
cology or gynecologic oncology service lines at University of
North Carolina (UNC) Hospitals (an 804-bed acute care fa-
cility and National Cancer Institute-designated Comprehen-
sive Cancer Center) from January 1, 2010, to June 30, 2016.
We included all live discharges with a solid tumor diagnosis
documented during the hospital stay based on International
Classification of Diseases (ICD) 9 and 10 codes (Supple-
mentary Table S1; Supplementary Data are available online
at www.liebertpub.com/jpm). If multiple palliative care
consults occurred during an encounter, we only included the
first one. We excluded 69 palliative care consults that were
initiated in a service other than the admitting and/or discharge
service (e.g., originated in medical intensive care, but the
admitting and/or discharge service was medical oncology).

The unit of analysis was the discharge encounter for hos-
pitalization. All eligible encounters included in the sample
were considered to be an index admission. Encounters with a
discharge status of missing, ‘‘left against medical advice,” or
deceased were excluded as an index admission, but could be
considered a readmission. A readmission could also serve as
an index admission for subsequent discharge encounters.

UNC Hospital inpatient palliative care
consultation service

The inpatient palliative care consult service at UNC Hos-
pitals began in 2002. The team is interdisciplinary, composed
of an attending palliative physician, two nurse practitioners, a
social worker, and a chaplain. Palliative care clinicians pro-
vide expert pain and symptom management, supportive ser-
vices for spiritual/psychosocial distress, goal setting, and
decision making for inpatients at all stages of illness and their
families. Consultation is available to patients by referral of
the inpatient treating physician. The inpatient palliative care
consult service at UNC Hospitals is a part of the UNC Health

Care System, which includes a hospice program. In addition,
several geographically proximate hospices have internal
liaisons who visit UNC Hospitals. However, patients are
referred to UNC Hospitals statewide; thus, the palliative
care team makes referrals to hospices beyond those re-
presented on-site.

Data sources

We obtained data on palliative care consults from the UNC
Palliative Care Clinical Research database, which includes
data abstracted from medical charts for all patients at UNC
Hospital referred for palliative care consultation. This data
source provided dates of service and referring oncology
service. Using unique identifiers, we linked these data to
hospital encounter data obtained from the Carolina Data
Warehouse for Health (a central data repository containing
clinical, research, and administrative data sourced from the
institution electronic health record system). This data source
provided admitting and discharge service and dates, dis-
charge status, as well as clinical and demographic charac-
teristics. The dataset was then augmented with information
on patient cancer stage at diagnosis as a proximate indicator
of disease extent during hospitalization obtained from the
UNC Hospital Cancer Registry. The UNC Institutional Re-
view Board reviewed and approved this study.

Measures

Outcomes. Our primary outcomes were hospice dis-
charge (inpatient or home) and 30-day unplanned all-cause
readmissions. We defined readmission as an inpatient epi-
sode, including ED visits resulting in an admission, within
30 days of discharge. Secondary outcomes included ED visits
not resulting in an admission within 30 days of discharge and
a composite outcome of inpatient readmissions and ED visits
within 30 days of discharge. We calculated time to read-
mission as the number of days between the index admission
discharge date and readmission date.

Longer travel distance is an obstacle for accessing hospital
care.'® As such, because our data sources were unique to only
one hospital system, readmissions for patients whose resi-
dence was further away might be missed. To minimize po-
tential measurement error, we used Hospital Referral Region
(HRR) as a proxy for travel distance and restricted the sample
to encounters with resident zip codes in the Durham, Raleigh
and Greensboro North Carolina HRRs. Admissions for
chemotherapy or radiotherapy (identified using ICD codes
V58.xx and Z51.xx), psychiatry, or rehabilitation services
were not considered readmissions since these usually indi-
cated a planned admission.

Independent variable. The independent variable was
whether or not an encounter involved a palliative care con-
sultation. Encounters that involved a palliative care consult
were included in the “‘treatment’ group; encounters that did
not involve palliative care consult were included in the
“usual care’ group.

Covariate selection. We used propensity score match-
ing (see below) to balance treatment and usual care groups
on the following clinical and demographic covariates: race
(white, black, other, and missing); sex; insurance status
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(private, Medicare, Medicaid, other public, uninsured, and
missing); palliative care consultation in a prior hospital en-
counter; hospitalization in the prior 30 days; solid tumor
cancer type (digestive, breast, bone/joint, soft tissue, skin,
head/neck, urological, lung/thoracic, gynecological, other/
ill defined, central nervous system, and missing); oncology
service (medical oncology or gynecologic oncology); and
admission year. Age was included as a continuous variable.
Stage of disease at diagnosis was based on the American Joint
Committee on Cancer staging criteria (0 or 1, 2 or 3, 4). If
stage could not be ascertained, it was categorized as ‘‘miss-
ing.”” We assessed comorbidity illness (0, 1, 2, or more co-
morbidities) using previously described coding algorithms.'’
Comorbidity ICD codes were derived from the patient’s
problem list in the electronic health record system. The co-
morbidities in the electronic health record may be added any
time patients receive care at the institution and are not as-
sociated with a specific encounter. We searched the problem
list for evidence of comorbidities 30 days before and after the
admission date to ensure all comorbidities present at the time
of an encounter were captured.

Propensity score

To minimize the potential for selection bias, propensity
scores were used to identify encounters that did not involve a
palliative care consult, but were comparable to encounters
that did involve a palliative care consult based on the afore-
mentioned observed covariates.'® We used a modified Pois-
son regression model'® with palliative care consult as the
outcome and observed covariates as predictors to calculate
propensity scores. Length of stay (number of calendar days
between admission date to discharge date) was included as an
exposure variable in the model to account for different ob-
servation periods. Robust standard errors clustered at the
patient level were used to account for autocorrelation
across encounters, since some patients may have had multiple
hospitalizations. Encounters that involved a palliative care
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consult were matched 1:1 to usual care encounters using the
nearest neighbor with replacement method, which provided
the smallest absolute standardized difference in covariates
between the groups (i.e., <10%). Covariates with a stan-
dardized difference greater than 10% were additionally ad-
justed for in the postmatch analysis.

Statistical analysis

Using the propensity score matched sample, we estimated
the adjusted relative risk (aRR) and 95% confidence inter-
vals (CI) of hospice discharge, 30-day unplanned all-cause
readmission, and secondary outcomes (i.e., ED visits and a
composite outcome of inpatient readmissions and ED visits)
using modified Poisson regression models. For the read-
mission analysis, we included days to death after discharge
(number of calendar days between discharge date to death
date) as the exposure to account for mortality during the 30-
day readmission window. We used robust standard errors
clustered at the patient level. We included hospice discharge
as a covariate in the model when examining whether the
combination of palliative care consultation with hospice
discharge was associated with lower 30-day readmissions.
Adjusted predicted probabilities of a 30-day readmission for
an encounter were then calculated to contrast outcomes for
the following clinical scenarios: usual care, palliative con-
sultation combined with hospice discharge, and palliative
care consultation with discharge to nonhospice postacute care
(e.g., home with self-care or intermediate care facility). We
conducted our analyses using Stata version 13.0 (College
Station, TX). All statistical tests were two tailed with a crit-
ical alpha equal to 0.05.

Results

Sample

There were 9760 discharge encounters from the medical
oncology or gynecological oncology inpatient services. Of

Total admissions and/or discharges from

of solid tumor cancer

N=9,760

medical oncology and gynecologic oncology
services at UNC Hospital with a diagnosis

Excluded as index admissions:

N=1,341 encounters with resident zip
codes outside of Durham, Greensboro,
Raleigh NC HRRs

h 4

Total eligible encounters
available for propensity

score

N=8,085

/

MN=334 encounters missing discharge
status (N=17), left against medical advice
was discharge status (N=18), or deceased
at discharge (N=299)

Total encounters with a
palliative care consult

N=753

Total usual care propensity
score matched encounters

N=753

FIG. 1.

Study sample flow diagram.
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TABLE 1. DESCRIPTION OF SAMPLE BY PALLIATIVE CARE CONSULT STATUS,
MATCHED (N=1506) AND UNMATCHED (/N=8085)

Unmatched Matched
Palliative Absolute Absolute
care Usual standardized Usual standardized
consulted care difference care difference
Variables (n=753) (n=7332) (%) (n=753) (%)
Age, mean (SD) 58.6 58.5 0.4 59.3 5.6
Race (%)
White 60.3 62.2 39 58.2 4.3
Black 29.6 28.8 1.7 29.9 0.6
Other 8.0 7.5 1.7 9.3 5.0
Missing 2.1 1.5 4.5 2.6 4.0
Sex: female (%) 242 31.9 17.2 27.5 7.4
Insurance (%)
Medicare 41.7 40.6 2.2 44.5 5.6
Medicaid 18.3 19.1 2.1 16.7 4.1
Other public 3.7 29 4.7 33 2.2
Uninsured 1.8 2.6 5.1 1.8 0.0
Private 30.3 31.0 1.7 29.3 2.0
Missing 4.1 3.8 1.7 4.4 1.4
Cancer type (%)
Digestive: yes 46.5 324 29.0 47.9 3.0
Breast: yes 6.4 7.9 6.1 7.2 3.1
Bone/joint: yes 23.6 16.3 18.5 23.2 1.0
Soft tissue: yes 2.5 2.8 1.9 2.0 33
Skin: yes 5.6 2.5 15.6 4.5 54
Head/neck: yes 1.5 35 13.2 1.6 0.9
Urological: yes 5.8 54 2.1 5.7 0.6
Lung/thoracic: yes 31.3 25.7 124 28.9 5.3
Gynecological: yes 30.0 27.3 5.9 26.2 8.5
Other/ill defined: yes 23.7 15.4 21.2 22.8 2.4
CNS: yes 12.6 10.8 5.6 12.3 0.8
Missing: yes 54 8.8 13.0 4.0 5.7
Cancer stage (%)
Oorl 8.6 11.3 9.0 9.4 2.8
2 or3 335 29.1 9.8 354 4.0
4 23.6 243 1.6 23.1 1.2
Missing 34.1 353 24 32.1 4.2
Comorbidities: Charlson Index (%)
0 70.9 72.9 3.6 66.0 9.7
1 18.1 16.7 4.0 20.5 6.3
>2 10.8 10.4 1.5 13.5 8.6
Length of stay, mean days (SD) 9.6 (8.9) — — 10.5 (9.2)
Days to death postdischarge, mean days (SD)* 13.9 (8.5) — — 14.0 (8.2) —
PC consulted during a prior 15.6 39 40.2 9.8 20.0
hospitalization: yes (%)"
Hospitalized in prior 30 days: yes (%)" 30.2 22.5 17.6 242 13.9
Service (%)
Medical oncology 53.5 60.8 14.8 56.6 6.2
Gynecologic oncology 46.4 39.2 14.8 43.4 6.2
Year of encounter (%)
2010 10.8 16.3 16.1 10.6 0.6
2011 15.5 18.3 7.4 15.0 1.4
2012 13.6 15.9 6.5 14.6 2.6
2013 12.8 16.2 9.4 13.5 1.9
2014 15.4 13.4 5.7 16.1 1.9
2015 17.1 12.5 13.0 16.1 3.0
2016 14.6 7.4 233 14.1 1.7

!Calculated for 349 encounters in the matched sample where a death date was recorded within 30 days of discharge date.
Covariates with standardized difference >10% were adjusted for in the postmatch analysis.
CNS, central nervous system, PC, palliative care; SD, standard deviation.
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TABLE 2. ASSOCIATIONS AMONG PALLIATIVE CARE CONSULTATION, HOSPICE DISCHARGE,
AND 30-DAY READMISSIONS IN INPATIENT ONCOLOGY

Falliative care Adjusted
consulted Usual care relative risk
Outcome variables (n=753) (n=753) (95% CI)
Discharge to hospice, n (%) 286 (38.0) 69 (9.2) 4.09 (3.07-5.44)*
Inpatient readmission 30 days after discharge, n (%) 158 (21.0) 192 (25.5) 0.93 (0.76-1.13)
ED visit 30 days after discharge, n (%) 29 (3.9) 43 (5.7) 0.76 (0.46-1.24)
Inpatient readmission or ED visit 187 (24.8) 235 (31.2) 0.89 (0.75-1.07)

30 days after discharge, n (%)

Regressions adjusted for palliative care consult in a prior hospital encounter and hospitalization in the prior 30 days.

*p<0.001.
ClI, confidence interval; ED, emergency department.

these, 1341 had resident zip codes outside of the Durham,
Raleigh, and Greensboro HRRs and 334 had a discharge
status of missing, ‘‘left against medical advice,”” or deceased.
Of the 8085 eligible discharge encounters, 753 involved a
palliative care consult (Fig. 1); 753 usual care propensity
scored matched encounters were found (n=1506), represent-
ing 1081 distinct patients across the treatment and usual care
groups. On average, patients had 2.4 discharges from the
oncology inpatient services during the study period.

The demographic and clinical characteristics of the un-
matched and matched samples are presented in Table 1.
The sample was predominantly white, male, and insured by
Medicare. The mean age was around 60. Most encounters
originated from the medical oncology service. The un-
matched sample indicated that compared to usual care, the
palliative care consult group was more likely to be male,
have a diagnosis of certain cancer types, have a palliative
care consult in a prior hospital encounter, and be hospital-
ized in the prior 30 days. After matching, characteristics
between the palliative care consult and usual care groups
were similar (absolute standardized difference of <10%).
However, the palliative care consult group remained sig-
nificantly more likely than usual care to have a pallia-
tive care consult in a prior hospital encounter (15.6% vs.
9.8%) and hospitalization in the prior 30 days (30.2% vs.
24.2%). Therefore, we adjusted for these covariates in the
postmatch analysis.

Associations among inpatient palliative
care consultation, hospice discharge,
and 30-day readmissions

Table 2 shows rates of hospice discharge and 30-day
readmissions using the matched sample. Overall, inpatient
readmission rates were high, with 21% and 25.5% of en-
counters resulting in a readmission within 30 days of dis-
charge in the palliative care consult and usual care groups,
respectively. However, the ED visit rates without admission
within 30 days of discharge were only 3.9% and 5.7% for the
palliative care consult and usual care groups, respectively.

In the adjusted analysis, the likelihood of having an in-
patient readmission, ED visit, or composite outcome of an
inpatient readmission and ED visit within 30 days of dis-
charge did not significantly differ between the palliative care
consult and usual care groups (p>0.05). However, the pal-
liative care consult group was significantly (p <0.001) more
likely than usual care to have a hospice discharge (38% vs.
9.2%; aRR=4.09, 95% CI: 3.07-5.44) (Table 2).

The adjusted predicted probability of an inpatient read-
mission was significantly (p <0.001) lower when palliative
care consultation was combined with hospice discharge
(5.8%), compared to usual care (25.3%) or palliative care
consultation with discharge to nonhospice postacute care
(29.4%). Likewise, the predicted probability of an inpatient
readmission or ED visit was significantly (p <0.001) lower

TABLE 3. ADJUSTED PREDICTED PROBABILITIES AND 95% CONFIDENCE INTERVALS
OF 30-DAY READMISSION OUTCOMES IN INPATIENT ONCOLOGY

Palliative care
consulted
(with hospice
discharge)

Outcome variables (n=753)

Palliative care

consulted Usual care Usual care
(without hospice (with hospice (without hospice
discharge) discharge) discharge)
(n=753) (n=753) (m=753)

Inpatient readmission
30 days after discharge
ED visit 30 days after discharge
Inpatient readmission or ED visit
30 days after discharge

5.8% (0.03-0.09)*

2.9% (0.01-0.05)
8.9% (0.05-0.126)*

29.4% (0.25-0.33)

4.6% (0.03-0.06)
34.0% (0.30-0.38)

5.1% (0.02-0.08)  25.3% (0.22-0.29)

3.1% (0.00-0.06)
8.5% (0.05-0.12)

5.5% (0.04-0.07)
31.0% (0.27-0.35)

Palliative care consultation combined with hospice discharge versus discharge to nonhospice postacute care and usual care. Regression
adjusted for hospice discharge, palliative care consult in a prior hospital encounter, and hospitalization in the prior 30 days.

%p<0.001.
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when palliative care consultation was combined with hospice
discharge (8.9%), compared to usual care (31%) or palliative
care consultation with discharge to nonhospice locations (34%).
Across all comparisons, we found no differences (p>0.05)
in the predicted probability of an ED visit (Table 3).

Discussion

This study examined associations among inpatient pallia-
tive care consultation, hospice use, and 30-day unplanned
readmissions among patients with solid tumors admitted
to oncology services. After propensity score matching, we
found palliative care consult and usual care groups had
similar likelihoods of 30-day readmissions, including any
return to acute care, defined as inpatient readmission or ED
visit. However, consistent with our hypothesis, the palliative
care consult group was over four times more likely than usual
care to have a hospice discharge. This finding is consistent
with prior research indicating earlier and more frequent
hospice use among cancer patients when specialty palliative
care augments oncology care.”>>* When examined more
closely, palliative care consultation combined with hospice
discharge had a much lower probability of inpatient read-
mission or ED visit (combined), compared to usual care or
palliative care consultation in the absence of hospice dis-
charge. This was also true for inpatient readmissions. Our
findings extend prior research demonstrating that the effect of
inpatient palliative care consultation on readmissions is lar-
gely driven by hospice enrollment®>~>’; we provide important
insights into the mechanism by which inpatient palliative
care consultation may reduce 30-day readmissions in oncol-
ogy. For example, using a propensity score matched sample,
Tangeman et al. found a similar likelihood of 30-day read-
missions among inpatient palliative care and usual care
patients. However, only 1.1% of inpatient palliative care
patients discharged to hospice experienced a readmission
compared to 6.6% of usual care patients (p<0.01).%” Like-
wise, among patients who received an inpatient palliative
care consultation, Enguidanos et al. found that patients dis-
charged home with self-care were 3.7 times more likely to be
readmitted within 30 days of discharge compared to patients
discharged with hospice or home-based palliative care (p <
0.05).° Thus, our study adds to evidence supporting outpa-
tient palliative care services, including hospice, as support
for patients with serious illness to manage their persistent
symptom distress and rapid changes in health. Additional
research elucidating the relationship between inpatient pal-
liative care consultation, continuity of care in the outpatient
setting, and readmissions in oncology is needed.

The findings also speak to the importance of enhancing
collaboration and care coordination between inpatient palli-
ative care and hospice, or other outpatient palliative care
specialty services. Cancer patients near the end of life are
often faced with the decision to pursue comfort treatment and
transition to hospice. Palliative care teams play an active role
in patients’ decision-making process about hospice enroll-
ment, including dispelling myths that hospice hastens death
or is appropriate only in the final days of life.”® As our
findings suggest, inpatient palliative care consultations are
key to initiating goals of care and advanced care planning
discussions to bridge these difficult transitions from hospi-
talization to hospice for cancer patients. Future efforts are

needed to develop effective partnerships between inpatient
palliative care and hospice programs to ensure care conti-
nuity, such as involving hospice providers in the develop-
ment and operation of inpatient palliative care services.?’
There are several limitations to this study. First, it was
conducted at a single academic medical center with an es-
tablished inpatient palliative care consultation service. As
such, this limits generalizability. Second, we only included
readmissions to one hospital system, which may underestimate
readmissions. We attempted to address this limitation by in-
cluding resident zip codes and neighboring HRRs as a proxy for
travel distance. Of note, we conducted the analysis on the full
sample and the findings were similar. Third, although selection
bias was minimized through propensity score matching, we
cannot rule out the possibility of unobserved confounding.
Instrumental variables could potentially address unobserved
confounding, but we were unable to identify a valid instru-
mental variable for this sample. Fourth, we lacked data on
the “‘active ingredients’” of palliative care consultations
(e.g., goals of care and treatment decision making, symptom
management, or other elements important in the choice for
hospice). Identifying components of palliative care consul-
tation, and their delivery by specialty palliative care versus
oncology providers, is an important area for future research.
Despite these limitations, this study makes an important
contribution to understanding the role of inpatient palliative
care consultation in mitigating use of low-benefit, high-cost
treatments by increasing hospice use and reducing 30-day
readmissions in oncology. To date, little is known about how
hospitals can best achieve reductions in readmissions in on-
cology.®***! However, studies focusing on associations be-
tween inpatient palliative care consultation and both hospice
use and 30-day readmissions in oncology are limited.** Using
a large sample of hospitalizations across multiple cancer
types, our study is the first to demonstrate that inpatient palli-
ative care consultation can achieve a significant decrease in
30-day readmissions in oncology, mostly through combining
consultation with hospice discharge. Considering prior re-
search, which shows cancer inpatients underuse palliative care
services,”***** our findings have important implications for the
need to develop strategies that promote palliative care consul-
tation and earlier introduction of hospice in inpatient oncology.
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