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Abstract

Background: Palliative care (PC) and hospice care are underutilized for patients with end-stage liver disease,
but factors associated with these patterns of utilization are not well understood.
Objective: We examined patient-level factors associated with both PC and hospice referrals in patients with
decompensated cirrhosis (DC).
Design: Retrospective cohort study.
Setting/Subjects: Patients with DC hospitalized at a single tertiary center and followed for one year.
Measurements: We assessed PC and hospice referrals during follow-up and examined patient-level factors
associated with the receipt of PC and/or hospice, as well as associated clinical outcomes. We also examined late
referrals (within one week of death).
Results: Of 397 patients, 61 (15.4%) were referred to PC, 71 (17.9%) were referred to hospice, and 99 (24.9%)
were referred to PC and/or hospice. Two hundred patients (50.4%) died during the one-year follow-up. In
multivariable logistic regression, referral to PC was associated with increased comorbidity burden, ascites,
increased MELD (Model for End-Stage Liver Disease)-Na score, lack of listing for liver transplant, and un-
married status. Hospice referral was associated with increased comorbidities, portal vein thrombosis, and he-
patocellular carcinoma. PC referrals were late in 68.5% of cases, and hospice referrals were late in 62.7%. Late
PC referrals were associated with younger age and married status. Late hospice referrals were associated with
younger age and recent alcohol use.
Conclusions: PC and hospice is underutilized in patients with DC, and most referrals are late. Patient-level
factors associated with these referrals differ between PC and hospice.
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Introduction

L iver cirrhosis represents the end-stage of hepatic fi-
brosis, caused by various chronic liver diseases. Patients

with cirrhosis are at risk for multiple complications (e.g.,
ascites, hepatic encephalopathy [HE], variceal bleeding).
Once these symptoms develop, patients are considered to
have decompensated cirrhosis (DC). Patients with DC have

high rates of mortality.1 They also have poor quality of
life,2–4 high rates of health care utilization,5,6 and high
symptom burden.7,8

The high rates of morbidity and mortality in DC under-
score the need for palliative care (PC) services to address
the physical, spiritual, and psychosocial aspects of patients’
wellbeing and for hospice to provide end-of-life support
for patients and families.9–11 Despite this need, however,
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utilization of both PC and hospice for patients with DC re-
mains low.12,13 To improve the appropriate utilization of PC
and hospice, it is important to understand the patient factors
that have driven these referrals historically. In recent years,
several studies have examined characteristics associated with
PC and hospice referrals, but these studies have been limited
by small samples of only patients who died,7,14 a focus on
patients with hepatocellular carcinoma (HCC) only,15–17

exclusion of patients on the basis of transplant eligibility,11,13

and a focus on only either PC or hospice (or a lack of dis-
tinction between the two).12,18–21 Thus, there remains a gap in
the literature with regard to referrals to both PC and hospice
among patients with DC.

To address this gap, we performed a cohort study of pa-
tients admitted to the hospital with DC. We sought to identify
patient-level factors associated with both PC and hospice
referrals. To examine the broad range of patients with DC, we
included all patients without regard to the presence of HCC or
transplant candidacy. We also examined both PC and hospice
separately to delineate differences between them.

Methods

Study design and patients

We performed a retrospective cohort study of patients with
DC admitted to Indiana University Hospital between January
1, 2012 and December 31, 2012. Indiana University Hospital
is a tertiary referral center that is the home of the state’s only
liver transplant program. Patients were followed for one year
from the admission date of their first hospitalization dur-
ing 2012. Patients were identified through screening of the
electronic medical record for diagnostic codes for cirrhosis
that have been previously validated.22 We then confirmed the
diagnosis of cirrhosis through manual chart review based on
clinical, laboratory, histologic, and radiologic features. DC
was defined based on the presence of ascites, HE, or history
of variceal bleeding.1 We excluded patients <18 years of age,
with a prior liver transplant, admitted electively for liver
transplant surgery, or lost to follow-up within one year of
admission. The study was approved by the Indiana University
Institutional Review Board.

Outcomes

The primary outcomes of interest were referral to PC or
hospice at any point during the admission or follow-up. PC
consults included multidisciplinary inpatient services staffed
by a physician, nurse practitioner, social worker, and chap-
lain. Secondary outcomes included time spent in the hospi-
tal (cumulative days across admissions during follow-up,
including the index admission), medical interventions (ad-
mission to intensive care, use of vasopressors, mechanical
ventilation, cardiopulmonary resuscitation, and renal replace-
ment therapy), limitations to code status (‘‘do not resusci-
tate,’’ ‘‘do not intubate,’’ or both), liver transplant, and death.
Medical interventions were specified as binary variables and
were identified if they occurred at any point during follow-up
(e.g., patients requiring mechanical ventilation for any du-
ration). We also examined late referrals to PC and to hospice
care, defined as occurring within one week of death.23,24

Outcomes were identified at any time during the one-year
follow-up.

Variables

We collected patient characteristics at the time of admis-
sion that could impact outcomes. We recorded age, sex, race,
marital status, social support (defined as living alone vs.
living with others), alcohol and substance abuse (active use in
preceding six months), health insurance, body mass index,
and reason for hospital admission. Comorbidities of interest
included psychiatric disease (any psychiatric diagnosis listed
in the clinical notes) and acute kidney injury during the ini-
tial admission,25 as well as the Charlson Comorbidity Index
(CCI).26 Liver disease categories were excluded from the CCI
to avoid ‘‘double counting’’ the cirrhosis complications.27

Liver-specific variables included liver disease etiology, liver
disease complications (ascites, HE, hepatic hydrothorax,
portal vein thrombosis, HCC), and liver disease severity
(Model for End-Stage Liver Disease (MELD)-Na and Child–
Pugh scores).28,29 HCC was classified as being within or
outside the Milan criteria for transplant eligibility.30

Statistical analyses

Categorical variables were specified as counts and per-
centages, and continuous variables were specified using
mean and standard deviations when normally distributed, and
as medians and ranges otherwise. Comparisons between
categorical variables were performed with the Pearson v2 test
or Fisher’s exact test where appropriate, and comparisons
between continuous variables were made using Student’s
t-test for normally distributed variables or the Wilcoxon
rank-sum test otherwise. We used logistic regression to
examine factors associated with referrals to PC or hospice.
Those factors associated with the outcomes with a p-value
<0.2 in univariate analysis were included in the multivariable
models, and the likelihood ratio test was used to eliminate
nonsignificant variables. Final models consisted of variables
that remained statistically significant after adjustment for
other variables in the model. Variables were examined for
collinearity before inclusion in the models. Two-sided tests
were used, and were considered statistically significant
when p-values were <0.05. Analyses were performed using
STATA version 15 (College Station, TX).

Results

Patients

Eight hundred ninety patients with a code for cirrhosis
were admitted to the hospital during the study period, of
which 493 were excluded, leaving 397 patients for analysis
(Fig. 1). The most common reasons for initial hospital ad-
mission were gastrointestinal bleeding (20.4%), HE (19.6%),
acute kidney injury (12.3%), and ascites (12.1%). One hun-
dred fifty-two patients (38.3%) were not evaluated for
liver transplant, 178 (44.8%) were evaluated but not listed,
and 67 (16.9%) were listed for transplant. Sixty-one patients
(15.4%) were referred to PC after a median of 18 days (IQR
11–58 days), and 71 (17.9%) were referred to hospice after
a median of 28 days (IQR 11–93 days). Thirty-three patients
were referred to both PC and hospice (54.1% of patients who
saw PC were later referred to hospice, and 46.5% of patients
referred to hospice first saw PC). Ninety-nine patients were
referred to either PC and/or hospice. Nearly all patients re-
ceiving PC and/or hospice were either not evaluated for
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transplant (46.5%) or were evaluated but not listed (50.5%).
Patient flow is shown in Figure 2.

Characteristics of patients referred
to PC or hospice

Baseline characteristics are shown in Table 1. Patients
referred to PC and hospice were older than those who were
not. Patients referred to PC were less likely to be married and
more likely to live alone, but these factors were not associ-
ated with hospice referral. Psychiatric comorbidity was com-
prised predominantly of depression (44.8%), anxiety (16.4%),
both depression and anxiety (10.4%), and bipolar disorder
(20.9%). Psychiatric comorbidity was less common in those
referred to hospice, but was not associated with PC referral.
CCI was greater in both those receiving PC or hospice, as was
the prevalence of acute kidney injury. Ascites was more
common in those receiving PC and/or hospice, but hepatic
hydrothorax and HE were similar between groups. Portal
vein thrombosis and HCC were strongly associated with
hospice referral but not with PC. Liver disease severity as
measured by both MELD-Na and Child–Pugh was greater in
those receiving either PC and/or hospice.

When combining referrals to either PC and/or hospice,
factors significantly associated with the outcome included
older age, acute kidney injury, CCI, ascites, portal vein
thrombosis, HCC, MELD-Na, Child–Pugh score, and trans-
plant evaluation status (Table 2).

In multivariable logistic regression, PC referral was inde-
pendently associated with greater CCI, presence of ascites,

FIG. 2. Patient referrals to palliative care and hospice based on transplant evaluation status and relationships to mortality.

FIG. 1. Cohort selection. Patients may have had more
than one reason for exclusion.
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greater MELD-Na, lack of transplant listing, and unmarried
marital status (Table 3). Hospice referral was also indepen-
dently associated with greater CCI. In contrast, hospice was
also only associated with the presence of portal vein throm-
bosis and HCC, but not with other markers of liver dis-
ease severity. The combined outcome of PC and/or hospice
was associated with increased comorbidities, HCC, greater
MELD-Na, and lack of transplant listing.

Characteristics of patients who died

Two hundred patients died within one year (50.4%). Of
these, 57 were referred to PC (28.5%), and 66 were referred to
hospice (33.0%). Characteristics of these patients are shown
in Table 4. Similar to the overall cohort, unmarried patients
were more likely to be referred to PC, whereas patients with
psychiatric comorbidity were less likely to be referred to
hospice. CCI and the proportion with portal vein thrombosis
or HCC were also greater among those referred to hospice. In

contrast to the overall cohort, MELD-Na and Child–Pugh
scores were no different in those referred to either PC or
hospice. The combined outcome of PC and/or hospice was
associated with only age, psychiatric comorbidity, CCI, por-
tal vein thrombosis, and HCC (Table 2).

In multivariable analysis, the only factor associated with
PC referral in both the overall cohort and also in those who
died was unmarried marital status (Table 3). In the group who
died, PC referral was also associated with increased age and
Child–Pugh score. Independent associations with hospice
referral in those who died were similar to the overall cohort,
including CCI, portal vein thrombosis, and HCC. When com-
bining the PC and hospice referrals, only CCI was indepen-
dently associated with the outcome in those who died.

Patients with late referrals to PC or hospice

Of the 57 who died and were referred to PC, the exact dates
of referral and death were available in 54; of the 66 referred to

Table 1. Characteristics of Patients According to Palliative Care and Hospice Referrals

Characteristic
Overall

(N = 397)
No PC

(N = 336)
PC

(N = 61) p
No hospice
(N = 326)

Hospice
(N = 71) p

Age, years, mean (SD) 56.8 (9.8) 56.2 (9.8) 60.1 (9.7) 0.005 56.0 (9.9) 60.4 (8.5) 0.001
Males, % 62.5 61.9 65.6 0.59 62.3 63.4 0.86
Caucasian race, % 90.5 90.6 90.0 0.88 91.6 85.7 0.13
Married, % 53.7 56.9 36.1 0.003 55.3 46.5 0.18
Lives alone, % 40.3 38.3 50.8 0.07 39.8 42.3 0.70
Alcohol use within 6 months, % 18.6 19.0 16.4 0.63 18.3 19.7 0.78
Substance use within 6 months, % 4.8 4.5 6.6 0.51 4.6 5.6 0.76
Psychiatric comorbidity, % 17.4 17.8 15.3 0.64 19.6 7.2 0.01
Acute kidney injury, % 46.9 42.9 68.9 <0.001 44.8 56.3 0.08
Charlson comorbidity index, mean (SD) 3.4 (2.5) 3.3 (2.4) 4.1 (2.5) 0.01 3.2 (2.3) 4.6 (2.6) <0.001
Insurance, % 0.53 0.91

Medicare 40.3 39.9 42.6 39.6 43.7
Medicaid 16.6 15.8 21.3 16.6 16.9
Private 35.0 36.3 27.9 35.6 32.4
Uninsured 8.1 8.0 8.2 8.3 7.0

Body mass index, kg/m2, mean (SD) 30.3 (7.2) 30.2 (7.2) 30.7 (7.4) 0.65 30.6 (7.2) 28.8 (7.1) 0.09
Liver disease etiology, % 0.48 0.45

Alcohol 20.9 19.6 27.9 19.9 25.4
Viral 24.4 25.3 19.7 23.3 29.6
Alcohol+Viral 15.9 16.4 13.1 16.3 14.1
NASH/cryptogenic 25.7 26.2 23.0 26.4 22.5
Other 13.1 12.5 16.4 14.1 8.5

Ascites, % 87.9 86.0 98.4 0.006 86.5 94.4 0.06
Hepatic hydrothorax, % 15.6 15.8 14.8 0.84 15.6 15.5 0.98
Hepatic encephalopathy, % 71.7 70.1 80.3 0.10 72.0 70.4 0.79
Portal vein thrombosis, % 10.1 10.4 8.3 0.62 7.7 21.4 0.001
Hepatocellular carcinoma, % 15.9 15.2 19.7 0.38 12.0 33.8 <0.001
Outside Milan criteria 43.4 40.5 54.5 0.50 27.6 62.5 0.01
MELD-Na, mean (SD) 22.8 (7.9) 22.2 (7.9) 26.3 (6.9) <0.001 22.5 (8.0) 24.3 (7.3) 0.08
Child–Pugh score, mean (SD) 10.6 (2.0) 10.4 (2.0) 11.5 (1.9) <0.001 10.4 (2.0) 11.2 (2.0) 0.006
Child–Pugh class, % 0.007 0.07

A 3.4 4.0 0 4.2 0
B 23.8 26.2 11.5 25.2 17.4
C 72.8 69.8 88.5 70.6 82.6

Transplant status, % 0.02 <0.001
Not evaluated 38.3 36.9 45.9 37.1 43.7
Evaluated, but not listed 44.8 44.0 49.2 42.9 53.5
Listed 16.9 19.0 4.9 19.9 2.8

MELD, Model for End-Stage Liver Disease; PC, palliative care; SD, standard deviation.
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hospice, dates were available in 59. The median time from PC
referral to death was 2.5 days (IQR 1–11), and the median
time from hospice referral to death was 5 days (IQR 2–12).
Referrals to PC were within 1 week of death in 37 (68.5%);
referrals to hospice were within 1 week of death in 37 (62.7%).
Characteristics associated with these late referrals are shown
in Table 5. Late referrals to both PC and hospice were
younger, and late PC referrals were more likely to be married.
Late hospice referrals were more likely to have used alcohol
within six months.

Patient outcomes

Outcomes, including health care utilization and life-
prolonging measures, are shown in Table 6. During follow-
up, patients referred to PC had greater use of intensive care,
mechanical ventilation, and vasopressors, but were also more

likely to place limits on their code status. Limitations on
code status were ‘‘do not resuscitate or intubate’’ in 30.5%,
and ‘‘do not resuscitate only’’ in 65.2%, and the distribution
of these limitations were similar in patients with and without
PC referrals. Patients referred to hospice had similar use of
life-prolonging measures compared with those not referred to
hospice. Of those who placed limits on code status, those
referred to hospice were more likely to choose both ‘‘DNR/
DNI’’ than those not referred to hospice (44.6% vs. 23.1%;
p = 0.02). In the overall cohort, 13.9% underwent liver trans-
plant, none of whom was referred to PC or hospice.

Discussion

DC causes significant morbidity and mortality. In this
study of patients requiring hospitalization and followed for
1 year, patients spent a median of 15 days in the hospital;

Table 2. Characteristics of Patients Referred to Either Palliative Care and/or Hospice

Characteristic

All patients Patients who died

Neither PC
or hospice
(N = 298)

PC and/or
hospice
(N = 99) p

Neither PC
or hospice
(N = 108)

PC and/or
hospice
(N = 92) p

Age, years, mean (SD) 55.9 (10.0) 59.6 (8.7) <0.001 54.7 (10.0) 59.8 (8.8) <0.001
Males, % 61.4 65.7 0.45 63.0 66.3 0.62
Caucasian race, % 91.5 87.6 0.26 90.5 87.8 0.55
Married, % 56.1 46.5 0.10 52.3 47.8 0.53
Lives alone, % 38.5 45.5 0.22 38.7 43.5 0.49
Alcohol use within 6 months, % 17.7 21.2 0.44 19.8 21.7 0.74
Substance use within 6 months, % 4.1 7.1 0.28 5.7 6.5 0.80
Psychiatric comorbidity, % 19.4 11.3 0.07 21.4 10.0 0.03
Acute kidney injury, % 42.6 59.6 0.003 63.9 62.0 0.78
Charlson comorbidity index, mean (SD) 3.1 (2.4) 4.3 (2.5) <0.001 3.3 (2.6) 4.4 (2.6) 0.004
Insurance, % 0.92 0.71

Medicare 39.9 41.4 35.2 40.2
Medicaid 16.1 18.2 22.2 17.4
Private 35.9 32.3 32.4 34.8
Uninsured 8.1 8.1 10.2 7.6

Body mass index, kg/m2, mean (SD) 30.3 (7.1) 30.4 (7.6) 0.90 29.7 (6.6) 30.4 (7.7) 0.51
Liver disease etiology, % 0.82 0.53

Alcohol 19.5 25.3 21.3 27.2
Viral 24.8 23.2 31.5 22.8
Alcohol+Viral 16.1 15.2 19.4 16.3
NASH/cryptogenic 26.2 24.2 20.4 22.8
Other 13.4 12.1 7.4 10.9

Ascites, % 85.5 94.9 0.01 93.5 94.6 0.74
Hepatic hydrothorax, % 16.4 13.1 0.43 15.7 13.0 0.59
Hepatic encephalopathy, % 71.0 73.7 0.61 76.9 73.9 0.63
Portal vein thrombosis, % 8.4 15.3 0.049 8.3 16.5 0.08
Hepatocellular carcinoma, % 12.1 27.3 <0.001 13.0 28.3 0.007

Outside Milan criteria 25.9 61.5 0.009 50.0 64.0 0.47

MELD-Na, mean (SD) 22.0 (8.0) 25.1 (7.0) <0.001 26.1 (7.6) 25.6 (6.9) 0.61
Child–Pugh score, mean (SD) 10.3 (2.0) 11.3 (2.0) <0.001 11.1 (1.7) 11.4 (2.0) 0.31
Child–Pugh class, % 0.001 0.59

A 4.6 0 0 0
B 27.0 14.4 17.3 14.4
C 68.4 85.6 82.7 85.6

Transplant status, % <0.001 0.49
Not evaluated 35.6 46.5 39.8 47.8
Evaluated, but not listed 43.0 50.5 56.5 50.0
Listed 21.5 3.0 3.7 2.2
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nearly half of patients received intensive care; and half
died. These poor outcomes and high utilization, coupled
with the symptom burden of end-stage liver disease,7,13

underscore the potential value of PC for this population.
Despite this potential benefit, we found that only 15% of
patients were referred to PC, and only 33% of patients who
died were referred to hospice. Importantly, most of the PC/
hospice referrals came only days before death and after
many had received aggressive treatments, including in-
tensive care, mechanical ventilation, and renal replacement
therapy.

These low utilization rates are consistent with prior ob-
servations. Several small studies of patients with DC have
demonstrated PC referral rates of 10% to 35%.13,14,18 How-
ever, these studies largely excluded patients undergoing
transplant evaluation; we included patients regardless of
their transplant eligibility and found that those listed for
transplant were less likely to see PC (even after controlling

for disease severity). Notably, none of the patients who saw
PC received a transplant during follow-up. This failure to
refer patients seeking transplant is a missed opportunity to
improve the lives of patients with advanced liver disease, and
likely reflects clinicians’ view that both PC and hospice are
only for the sickest of patients who are imminently dying.31

This view contradicts the modern notion of PC as a service
for patients with serious illness, which can be provided at
any time during disease trajectory, and which can be pro-
vided concurrently with curative treatments.32,33 In patients
awaiting transplant, Baumann et al. showed that PC improved
symptoms and mood.11 Further work is needed to examine
whether these benefits in patient-reported outcomes translate
to other outcomes (e.g., health care utilization).

Larger studies based on national data have also shown
low PC rates. Rush et al. found that 4.5% of patients with DC
saw PC in the hospital, and Patel et al. found a rate of 30% in
terminal hospitalizations.12,20 In both of these studies, PC
was strongly associated with HCC. In our study, HCC was
not associated with PC referral, but it was associated with
hospice. Others have shown higher rates of hospice use for
patients with HCC15–17 as compared with cirrhosis.19 Con-
sidering this association in our study, hospice utilization in
DC is particularly poor, as many patients are likely referred to
hospice because of their cancer, as opposed to the underlying
liver disease. Indeed, of those who died, 58% of those with
HCC were referred to hospice, as opposed to only 27% of
those without HCC. These findings are consistent with stud-
ies demonstrating strong associations between hospice and
concomitant cancer diagnoses.19 In one study of decedents
with HCC, patients under the care of an oncologist were more
likely to receive hospice.15 Given the central role of gastro-
enterologists and hepatologists in caring for patients with DC
(including those with HCC), expanding awareness of PC and
hospice among these providers has the potential to create a
positive impact on the cirrhosis population.

In addition to HCC and transplant listing status, several
other patient-level factors were associated with PC and hos-
pice referrals. Notably, unmarried patients were more likely to
have a PC referral compared with married patients. This re-
lationship remained strong after multivariable adjustment and
when examined in just those patients who died. Reasons for
this association are unclear, but it may indicate referring
providers’ heightened awareness of unmet psychosocial needs
for patients without significant social support. In this way,
providers may be attempting to ‘‘substitute’’ PC social re-
sources for inadequate existing social support. Alternatively,
providers may be underestimating the burden that caregivers
face, or they may be unaware of the support that PC can
provide to caregivers. Regardless of the reasons, reduced re-
ferrals for married patients represents another missed oppor-
tunity for PC to improve the lives of patients and caregivers.
Other findings of note include reduced hospice utilization in
patients with psychiatric disease. Disparities in end-of-life
care for patients with mental illness have been documented,34

and are likely exacerbated in patients with chronic liver dis-
ease, who are affected disproportionately by mental illness.35

In our cohort, referrals to both PC and hospice were often
late. Late referrals in this population have been seen previ-
ously,19 and likely have multifactorial causes, including un-
certainty surrounding prognosis.7,10 The number of patients
with referrals was relatively small, limiting power to detect

Table 3. Factors Independently Associated

with Palliative Care and Hospice Referrals

All patients Patients who died

PC
Charlson

comorbidity
index

1.12 (1.00–1.25)

Ascites 8.73 (1.10–69.4)
MELD-Na 1.06 (1.02–1.11)
Not evaluated

for transplant
4.45 (1.27–15.7)

Evaluated,
but not listed

3.89 (1.12–13.5)

Listed
for transplant

Ref.

Married 0.44 (0.24–0.80) 0.39 (0.20–0.77)
Age 1.07 (1.03–1.11)
Child–Pugh

score
1.21 (1.01–1.46)

Hospice
Charlson

comorbidity
index

1.18 (1.06–1.32) 1.13 (0.99–1.29)

Portal vein
thrombosis

2.90 (1.36–6.21) 3.42 (1.33–8.80)

Hepatocellular
carcinoma

2.51 (1.29–4.90) 2.53 (1.11–5.77)

PC and/or hospice
Charlson

comorbidity
index

1.13 (1.02–1.26) 1.18 (1.05–1.32)

Hepatocellular
carcinoma

2.36 (1.21–4.62)

MELD-Na 1.06 (1.02–1.09)
Not evaluated

for transplant
10.1 (2.94–34.8)

Evaluated,
but not listed

8.22 (2.42–28.0)

Listed
for transplant

Ref.

Data are presented as multivariable odds ratios with 95%
confidence intervals.
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patient-level factors associated with late referral. However,
those with late referrals tended to be younger and married,
with recent alcohol use associated with late hospice referral.
Focusing on these groups to increase timely referrals has the
potential to improve quality of life and reduce health care
utilization. This increased utilization in patients referred to
PC (e.g., intensive care, mechanical ventilation, vasopres-
sors) likely reflects the lateness of these referrals.

Despite this study’s novel findings, it has several limita-
tions. As a retrospective study, the design does not allow for
assessment of patient-reported outcomes or individual goals
and treatment preferences that are important in understanding
both the utilization and impact of PC and hospice. We also
limited the sample to a single center, which limits general-
izability. However, as a tertiary transplant center, Indiana
University Hospital has similar characteristics to many U.S.
transplant centers. In addition, limiting to a single center
allows for uniform data collection that enhances internal
validity. Confirmation of these findings elsewhere should

enhance external validity. Lastly, the data are from 2012 and
the field of PC has since grown considerably. However,
others have previously shown significant growth in PC be-
fore 2012, and more recent studies have shown similar PC
rates.12,20,21 Furthermore, we anticipate that these findings
can be used as a baseline for comparison in future studies, as
the knowledge base for PC in cirrhosis continues to grow.
Indeed, we believe this study can serve as a benchmark for
future studies that can compare differences with concurrent
care with transplant, similarities and differences at other
tertiary centers, and differences depending on the culture or
structure of PC services at other institutions. In contrast to
these weaknesses, the study benefits from having a large, well-
characterized cohort. Other larger studies on this topic have
often relied on administrative data, which do not provide
comparable granularity. The sample size and granularity also
allowed us to examine novel variables, including the separate
examination of PC and hospice, as well as late referrals. Ad-
ditionally, our broad inclusion criteria allowed for a detailed

Table 4. Characteristics of Patients Who Died According to Palliative Care and Hospice Referrals

Characteristic
Overall

(N = 200)
No PC

(N = 143)
PC

(N = 57) p
No hospice
(N = 134)

Hospice
(N = 66) p

Age, years, mean (SD) 57.1 (9.8) 55.9 (9.5) 60.1 (9.9) 0.006 55.2 (9.8) 60.8 (8.6) <0.001
Males, % 64.5 63.6 66.7 0.69 64.2 65.2 0.89
Caucasian race, % 89.2 89.2 89.3 0.99 90.8 86.2 0.33
Married, % 50.3 55.6 36.8 0.02 51.1 48.5 0.73
Lives alone, % 40.9 36.9 50.9 0.07 41.7 39.4 0.76
Alcohol use within 6 months, % 20.7 22.0 17.5 0.49 21.2 19.7 0.80
Substance use within 6 months, % 6.1 5.7 7.0 0.75 6.8 4.5 0.75
Psychiatric comorbidity, % 16.1 16.7 14.5 0.72 20.9 6.3 0.009
Acute kidney injury, % 63.0 60.1 70.2 0.19 64.9 59.1 0.42
Charlson comorbidity index, mean (SD) 3.8 (2.7) 3.6 (2.7) 4.1 (2.5) 0.27 3.3 (2.5) 4.7 (2.7) <0.001
Insurance, % 0.88 0.36

Medicare 37.5 37.1 38.6 34.3 43.9
Medicaid 20.0 18.9 22.8 22.4 15.2
Private 33.5 35.0 29.8 32.8 34.8
Uninsured 9.0 9.1 8.8 10.4 6.1

Body mass index, kg/m2, mean (SD) 30.0 (7.1) 29.8 (7.0) 30.7 (7.4) 0.43 30.6 (7.0) 28.8 (7.3) 0.12
Liver disease etiology, % 0.26 0.88

Alcohol 24.0 21.7 29.8 22.4 27.3
Viral 27.5 30.1 21.1 26.9 28.8
Alcohol+Viral 18.0 19.6 14.0 19.4 15.2
NASH/cryptogenic 21.5 21.7 21.1 21.6 21.2
Other 9.0 7.0 14.0 9.7 7.6

Ascites, % 94.0 92.3 98.2 0.19 94.0 93.9 0.99
Hepatic hydrothorax, % 14.5 14.7 14.0 0.91 14.2 15.2 0.85
Hepatic encephalopathy, % 75.5 74.1 78.9 0.47 77.6 71.2 0.32
Portal vein thrombosis, % 12.1 13.3 8.9 0.40 6.7 23.1 0.001
Hepatocellular carcinoma, % 20.0 19.6 21.1 0.81 12.7 34.8 <0.001

Outside Milan criteria 60.0 62.5 54.5 0.72 50.0 65.2 0.48

MELD-Na, mean (SD) 25.9 (7.3) 25.6 (7.5) 26.6 (6.8) 0.34 26.3 (7.3) 24.9 (7.2) 0.21
Child–Pugh score, mean (SD) 11.2 (1.9) 11.1 (1.8) 11.5 (2.0) 0.15 11.3 (1.8) 11.2 (2.0) 0.90
Child–Pugh class, % 0.36 0.75

A 0 0 0 0 0
B 16.0 17.5 12.3 15.4 17.2
C 84.0 82.5 87.7 84.6 82.8

Transplant status, % 0.80 0.78
Not evaluated 43.5 42.7 45.6 42.5 45.5
Evaluated, but not listed 53.5 54.5 50.9 53.7 53.0
Listed 3.0 2.8 3.5 3.7 1.5
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examination of HCC and transplant listing status in relation to
outcomes. Lastly, the one-year follow-up period provided
adequate time to examine a host of clinical outcomes.

In conclusion, we found that despite high mortality and
health care utilization, patients with DC had low PC/hospice

referral rates, with the majority of referrals occurring shortly
before death. We identified novel factors associated with
these referrals, which can be targeted in future efforts to
expand the appropriate use of these services to better meet the
needs of this population.

Table 5. Characteristics of Patients Who Died within One Week of Palliative Care or Hospice Referral

Characteristic

PC referral
>1 week before
death (N = 17)

Late PC
referral
(N = 37) p

Hospice referral
>1 week before
death (N = 22)

Late hospice
referral
(N = 37) p

Age, years, mean (SD) 64.1 (10.1) 58.6 (9.7) 0.06 64.8 (8.2) 59.1 (8.8) 0.02
Males, % 76.5 62.2 0.30 77.3 56.8 0.11
Caucasian race, % 82.4 91.7 0.37 85.7 83.8 0.99
Married, % 17.6 48.6 0.03 54.5 45.9 0.52
Lives alone, % 47.1 48.6 0.91 31.8 43.2 0.38
Alcohol use within 6 months, % 17.6 16.2 0.99 4.5 27.0 0.04
Substance use within 6 months, % 0 10.8 0.30 4.5 5.4 0.99
Psychiatric comorbidity, % 11.8 17.1 0.99 4.5 8.6 0.99
Acute kidney injury, % 70.6 73.0 0.99 54.5 59.5 0.71
Charlson comorbidity index, mean (SD) 4.8 (2.6) 3.9 (2.6) 0.27 5.5 (2.0) 4.6 (3.1) 0.25
Insurance, % 0.31 0.16

Medicare 52.9 32.4 54.5 40.5
Medicaid 11.8 27.0 4.5 21.6
Private 23.5 35.1 40.9 29.7
Uninsured 11.8 5.4 0 8.1

Body mass index, kg/m2, mean (SD) 27.5 (6.4) 32.1 (7.7) 0.07 30.6 (9.3) 27.7 (5.9) 0.19
Liver disease etiology, % 0.95 0.71

Alcohol 35.3 29.7 27.3 29.7
Viral 17.6 21.6 22.7 29.7
Alcohol+Viral 11.8 13.5 9.1 16.2
NASH/cryptogenic 17.6 24.3 27.3 18.9
Other 17.6 10.8 13.6 5.4

Ascites, % 100 97.3 0.99 95.5 94.6 0.99
Hepatic hydrothorax, % 17.6 10.8 0.67 18.2 13.5 0.72
Hepatic encephalopathy, % 70.6 83.8 0.29 68.2 73.0 0.69
Portal vein thrombosis, % 17.6 5.6 0.31 36.4 13.9 0.06
Hepatocellular carcinoma, % 23.5 21.6 0.99 40.9 29.7 0.38

Outside Milan criteria 100 25.0 0.06 44.4 36.4 0.99

MELD-Na, mean (SD) 27.4 (8.1) 26.7 (6.4) 0.74 24.7 (7.9) 25.4 (7.4) 0.74
Child–Pugh score, mean (SD) 11.4 (2.0) 11.7 (2.0) 0.56 11.4 (1.8) 11.1 (2.2) 0.67
Child–Pugh class, % 0.99 0.30

A 0 0 0 0
B 11.8 13.5 9.5 22.2
C 88.2 86.5 90.5 77.8

Transplant status, % 0.60 0.74
Not evaluated 52.9 40.5 40.9 48.6
Evaluated, but not listed 47.1 54.1 59.1 48.6
Listed 0 5.4 0 2.7

Table 6. Patient Outcomes

Outcome
Overall

(N = 397)
No PC

(N = 336)
PC

(N = 61) p
No hospice
(N = 326)

Hospice
(N = 71) p

Hospital admissions, median (IQR) 1 (1–3) 1 (1–3) 1 (1–2) 0.64 1 (1–3) 1 (1–3) 0.92
Days in the hospital, median (IQR) 15 (7–28) 14 (7–28) 17 (10–28.5) 0.15 14.5 (7–28) 17 (7–29) 0.48
Intensive care admission, % 47.7 44.3 66.7 0.001 48.6 43.7 0.45
Renal replacement therapy, % 22.2 21.5 26.2 0.41 22.8 19.7 0.58
Mechanical ventilation, % 40.0 37.6 53.3 0.02 40.6 37.1 0.59
Vasopressor use, % 33.2 31.1 45.0 0.04 34.6 27.1 0.23
Cardiopulmonary resuscitation, % 7.1 6.9 8.2 0.79 7.7 4.2 0.44
Limited code status, % 43.0 33.8 96.4 <0.001 33.9 87.7 <0.001
Liver transplant, % 13.9 16.4 0 0.001 16.9 0 <0.001
Mortality, % 50.4 42.6 93.4 <0.001 41.1 93.0 <0.001
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