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Background & Aims: There is growing acceptance that principles of palliative care should be integrated into the management
of serious illnesses affecting the liver, such as acute-on-chronic liver failure (ACLF). However, rates, patterns, and predictors of
specialty palliative care consultation among patients with ACLF have not been well-described.

Methods: We performed a retrospective cohort study of patients hospitalized with ACLF between 1/1/2008 and 12/31/2018
using the VOCAL cohort. Patients were followed until 6/2021. We used mixed-effects regression analyses to identify significant
patient and facility factors associated with palliative care consultation. We examined timing of consultation, the influence of
ACLF characteristics, and facility-level variation on receipt of palliative care consultation.

Results: We identified 21,987 patients hospitalized with ACLF, of whom 30.5% received specialty palliative care consultation.
Higher ACLF grade (ACLF-2 [odds ratio (OR) 1.82, 95% CI 1.67-1.99], ACLF-3 [OR 3.06, 95% CI 2.76-3.40]), prior specialty
palliative care consultation (OR 2.62, 95% CI 2.36-2.91), and hepatocellular carcinoma (OR 2.10, 95% CI 1.89-2.33) were
associated with consultation. Consultation occurred latest and closest to the time of death for patients with ACLF-3 compared
to ACLF-1 and ACLF-2. Significant facility-level variation in consultation persisted among patients with ACLF-3, despite
adjusting for multiple patient and facility factors.

Conclusion: In this large cohort of hospitalized patients with ACLF, specialty palliative care consultation was rare, more
common in patients with higher grade ACLF, and tended to occur closer to the time of death for the sickest patients. Greater
attention should be placed on earlier integration of palliative care during acute hospitalizations in patients with ACLF.
Impact and implications: Though palliative care consultation is recommended for patients with acute-on-chronic liver
failure, there is no data demonstrating how often this occurs during hospitalizations, on a population level. We found that
consultation occurs in only 30.5% of patients and occurs later for patients with grade 3 acute-on-chronic liver failure. Our data
should provoke clinicians to urgently consider quality improvement efforts to integrate palliative care into the management of
these seriously ill patients.

Published by Elsevier B.V. on behalf of European Association for the Study of the Liver (EASL). This is an open access article
under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

with underlying chronic liver disease or cirrhosis.! Because over
half of patients with ACLF are expected to die within 90 days of
diagnosis,” timely access to high-quality, multidisciplinary care is
critical. This care involves identifying and addressing underlying
precipitants of ACLF, managing complications of organ failure,
and expediting referral for liver transplantation in order to
achieve optimal curative outcomes.>* Unfortunately, death is
still likely for many patients, owing to variable access to exper-

Introduction

Acute-on-chronic liver failure (ACLF) is a clinical syndrome
characterized by systemic inflammation, single or multiple organ
failure, and a uniquely high risk of short-term death in patients
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tise in managing ACLF,> known patient barriers to liver trans-
plantation,” and progression of underlying disease despite
maximal medical management.® Within this context, there has
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been increasing interest in integrating principles of palliative
care into the management of patients with ACLF.®’

Palliative care is an approach that focuses on the quality of life
of patients and their families through the prevention, assessment
and relief of suffering, pain, and other problems using symptom
management, psychosocial care, communication, and support for
complex decision making as well as transitions of care.® The goals
of palliative and disease-directed care are complementary, and
both approaches can be provided concurrently. Integrating
palliative care with curative care can help ensure that shared
decisions are not only directed at improving disease control but
also incorporating patient and caregivers’ goals, values, and
priorities in the face of uncertain outcomes, which are common for
patients with ACLF. Specialty palliative care consultation has been
associated with increased patient and clinician communication
about goals of care,'” lower rates of life-sustaining treatments,'!
and reduced readmission for hospitalized adults with decom-
pensated cirrhosis.”>"® Though incorporation of specialty pallia-
tive care teams into the management of ACLF has been supported
by recently developed clinical guidelines,” little is known
regarding how often this occurs. The goal of this study was to
describe patterns of specialty palliative care consultation, along
with patient and facility factors associated with higher rates of
consultation, in hospitalized adults with ACLF.

Patients and methods

Data source and cohort creation

We conducted a retrospective cohort study of patients with
cirrhosis using data from the VOCAL (Veterans Outcomes and
Costs Associated with Liver Disease) cohort in the Veterans
Health Administration (VHA). Prior publications have detailed
the derivation of this cohort, which has also been used for
multiple studies on ACLE.“""” Patients with new diagnoses of
cirrhosis were identified using a validated algorithm of one
inpatient or two outpatient international classification of dis-
eases, ninth and tenth revision (ICD-9/10) codes (571.2, 571.5,
K74.6x, K70.3x)'® between 1/1/2008 an 12/31/2018, and longi-
tudinal data in this cohort were obtained through 6/1/2021. In
this study, we included patients aged >18 years who were hos-
pitalized with a diagnosis of ACLF of any grade (detailed below).
For patients with multiple ACLF hospitalizations, we included
only the first hospitalization. Patients were excluded if they had
received liver transplantation prior to hospitalization.

ACLF hospitalizations were defined in accordance with the
European Association for the Study of the Liver (EASL) criteria.
This requires evidence of an acute decompensating event, such
as infection, gastrointestinal bleed, ascites, or hepatic encepha-
lopathy that is followed within 28 days by the development of
multiple organ failures, which may include kidney failure,
coagulation failure, liver failure, brain failure, respiratory failure,
and/or circulatory failure. The highest grade was selected for
inclusion.'® The VHA dataset has been utilized in numerous prior
studies for the ascertainment of EASL-ACLF criteria, owing to the
granular nature of available data. Acute decompensating events
and organ failures were classified using combinations of
administrative codes, laboratory data, and medication adminis-
tration data, as summarized in Tables S1-5.

Variables of interest
The primary outcome of interest was the presence of specialty
palliative care consultation. This was ascertained from the VHA
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consult tables using structured query language (SQL) queries for
completed specialty palliative care/hospice consultations, which
could occur any time from hospital admission to discharge.?’ In a
subgroup analysis, a secondary outcome of late palliative care
consultation was explored. This was defined as any inpatient
specialty palliative care consultation completed >50% of the
duration into the total hospitalization. Early consultation was
considered any consultation that occurred during the first half of
the duration of the index hospitalization. Secondary outcomes
included mortality, receipt of liver transplantation, and hospital
length of stay. Short-term mortality at 28 and 90 days was
ascertained from the Vital Status File.'#?122

We grouped explanatory variables into patient and facility
factors. For each patient at the time of hospitalization, we
collected detailed data regarding demographics (age, sex, race),
BMI, and comorbidities (history of diabetes, coronary artery
disease, heart failure, atrial fibrillation). We also ascertained
laboratory data (sodium, creatinine, albumin, total bilirubin, in-
ternational normalized ratio, white blood cell count, aspartate
aminotransferase, alanine aminotransferase, platelet count) and
vital sign data in the first 24 h after hospitalization. Model for
end-stage liver disease score-sodium (MELD-Na) was computed
from this laboratory data. Cirrhosis decompensating events and
hepatocellular carcinoma (HCC) diagnoses were ascertained us-
ing well-validated VHA algorithms.?>*? The cirrhosis comorbid-
ity score (CIRCOM) was also computed and classified as low (0,
1+0,or1+1)vs high(3+0,3+1,5+0,or5+ 1), consistent
with prior methods.?®> For one exploratory analysis, individual
comorbidities used to calculate this score were treated as sepa-
rate covariates, along with an “any cancer” variable to isolate the
effect of cancer vs. non-cancer-related comorbidities on palliative
care consultation. Using methods detailed below, palliative care
consultation in the year prior to hospital admission was captured
for each patient. As mentioned previously, ACLF characteristics
such as organ failures and acute decompensating events were
also treated as explanatory variables. ACLF grades were calcu-
lated based on the number and types of organ failures - from 1
(least severe) to 3 (most severe) — again consistent with EASL-
ACLF definitions.'® Facility-level factors were captured for each
VHA center (n = 123), including rural setting (yes/no), academic
affiliation (yes/no), and distance of the VHA center to the nearest
VA or non-VA transplant center (computed in miles using pre-
viously published methods).?*

Statistical analyses

Descriptive statistics

All explanatory variables (patient and facility factors) and out-
comes were expressed as medians and 25™ and 75™ percentiles
for continuous data and as counts and percentages for categor-
ical data.

Variables associated with specialty palliative care consultation

To identify factors associated with inpatient specialty palliative
care consultation, we first performed bivariate analyses using the
Wilcoxon rank-sum and Chi-square tests, respectively. Next, to
identify significant predictors of palliative care consultation
adjusting for other variables, we used multivariable logistic
regression. First, univariable analysis using LOWESS (locally
weighted scatterplot smoothing) curves was performed to
identify potential non-linearity in the relationship between
continuous variables and the outcome.?® Explanatory variables
involved in final models demonstrated approximate linearity and
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did not require variable transformation. Next, reverse stepwise
selection was first used to identify a preliminary candidate
model from all potential explanatory variables listed in Table 1
including ACLF grade. Several modified clinician-driven models
were then created, where a priori variables thought to be
potentially meaningful were reintroduced. The final model was
selected based on a minimized value of the Bayesian information
criterion. Given the possibility that the baseline likelihood of
consultation could vary across VHA centers, we then created a
mixed-effects logistic regression model where VHA center was
designated as a random intercept. For the final mixed-effects
model, we presented odds ratios (ORs) and 95% Cls for each
exposure.

Temporal trends and timing of specialty palliative care consultation
To assess temporal trends in consultation, we plotted the pro-
portion of inpatient hospitalizations during which patients
received consultation, stratified by ACLF grade. Given approxi-
mate linearity in the observed data, we used linear regression to
identify significant trends over time. The proportion of hospi-
talizations with and without consultation were stratified by ACLF
grade, acute decompensations, and organ failures and were
compared using the Cochran-Armitage test for trend (i.e.,
exploring possible increased consultation with increasing ACLF
grade). Finally, kernel density plots were created to visualize the
timing of consultation in terms of (1) days from hospitalization
and (2) days from consultation until death. Each plot was strat-
ified by ACLF grade, with medians compared using the Kruskal-
Wallis test.

Facility-level variation in specialty palliative care consultation

To visualize the center-level variation in average likelihood of
consultation, we computed the posterior predicted probability
for each center from the mixed-effects model and plotted these
data along with 95% Cls. To evaluate whether center-level vari-
ation in consultation would vary by perceived acuity of hospi-
talization, we performed secondary subgroup analyses limited to
(1) patients who experienced 90-day mortality and (2) patients
with ACLF-3. As before, we computed posterior predicted prob-
abilities for consultation at the center level derived from
adjusted mixed-effects models. Coefficient plots were produced
for the primary and secondary mixed-effects models. Next, to
explore the potential association between specific organ failures
and consultation, we constructed a mixed-effects logistic
regression model where individual organ failures were evaluated
rather than ACLF grade. Finally, in an exploratory analysis, we
followed a similar modeling procedure to identify factors asso-
ciated with late consultation (defined as consultation >50% into
hospitalization) in the subgroup of patients who experienced 90-
day mortality. For all analyses, an alpha level of 5% was used as
the threshold for statistical significance.

This study received Institutional Review Board approval from
the Michael J. Crescenz Philadelphia Veterans Affairs Medical
Center. All data management and analyses were performed using
SQL and STATA/BE 17.0 (College Station, TX).

Results

Demographics and clinical characteristics of cohort

From 2008-2018, 21,987 patients were hospitalized with ACLF.
Patients were mostly male (97.6%) and White (55.8%). Alcohol-
associated liver disease (40.0%) was the most common etiology
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of underlying liver disease; 59% of patients had decompensated
cirrhosis and 9% had a diagnosis of HCC. Median MELD-Na within
24 h of hospitalization was 25 (IQR 21-30). ACLF-1, ACLF-2, and
ACLF-3 were diagnosed in 56%, 26%, and 18% of patients,
respectively. The average hospital length of stay was 7 days (IQR
3-14). Within 90 days of ACLF diagnosis, 8,938 patients (40.6%)
died and 69 (0.3%) received a liver transplant.

Demographics and clinical factors associated with inpatient
specialty palliative care consultation

During their hospitalizations, 6,723 patients (30.5%) received
specialty palliative care consultation. These rates varied among
patients who died within 90 days of ACLF diagnosis (55%), pa-
tients who survived (14%), and patients who survived and ulti-
mately received LT (7.3%). Only 14.1% of patients had received
consultation prior to hospitalization. Compared with White pa-
tients, Hispanic patients were more likely, whereas Black pa-
tients were less likely, to receive inpatient consultation. Patients
with alcohol-associated liver disease, prior history of consulta-
tion, and greater burden of liver disease were also more likely to
receive consultation. This latter group included patients with
decompensated cirrhosis, higher MELD-Na, and HCC. By contrast,
patients with cardio-metabolic comorbidities (diabetes, coronary
artery disease, heart failure, atrial fibrillation) and higher CIR-
COM scores were less likely to receive consultation, along with
patients hospitalized at academic-affiliated or rural hospitals
(Table 1). Specialty palliative care consultation was, overall, more
common among patients with ACLF-3 (51%) and ACLF-2 (36%),
compared to ACLF-1 (21%; p <0.001). Adjusting for other cova-
riates, ACLF-2 (odds ratio [OR] 1.82, 95% CI 1.67-1.99) and ACLF-3
(OR 3.06, 95% CI 2.76-3.40) were associated with higher rates of
consultation, compared to ACLF-1. Consultation was also higher
among patients with history of prior consultation (OR 2.62, 95%
CI 2.36-2.91), decompensated cirrhosis (OR 1.14, 95% CI 1.06-
1.24), and HCC (OR 2.10, 95% CI 1.89-2.33). Though higher age,
MELD-Na, and white blood cell count were associated with
higher consultation in our final model, higher BMI, serum albu-
min, CIRCOM score, and academic center affiliation were asso-
ciated with lower rates of consultation (Table 2). In an
exploratory analysis, we found that when separating individual
components of the CIRCOM score in our model, presence of any
cancer diagnosis was associated with a higher rate of consulta-
tion, whereas non-cancer comorbidities were associated with
lower rates of consultation (Table S8).

ACLF characteristics associated with specialty palliative care
consultation

Infection (55.3%) and ascites (39.5%) were the most common
acute decompensations, and kidney failure (76.2%) was the most
common organ failure. Across all acute decompensations and
organ failures, consultation was associated with higher ACLF
grade (Table 3; each p <0.001). For example, of ACLF-1 patients
with kidney organ failure, 21.0% received consultation, vs. 51.7%
of ACLF-3 patients with kidney organ failure. Among patients
with ACLF-3, certain decompensations and organ failures were
associated with lower rates of consultation. A lower proportion
of patients with ACLF-3 and gastrointestinal bleed received
consultation relative to other acute decompensations (e.g., 48.9%
vs. 54.5% for ascites or 54.7% for hepatic encephalopathy). Pa-
tients with ACLF-3 experiencing respiratory failure (45.0%) or
circulatory failure (47.6%) had a lower likelihood of receiving
consultation, relative to other organ failures, whereas those with
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liver organ failure had the highest likelihood (60.1%). In the full
ACLF cohort, when evaluating specific organ failures rather than
ACLF severity grade in models, we found a positive association
between presence of organ failures and consultation, with the
exception of respiratory failure (Table S7).

Temporal trends and timing of specialty palliative care
consultation

Rates of specialty palliative care consultation during ACLF hos-
pitalizations increased steadily from 2008 to 2020 across all ACLF
grades (ACLF-1 [B = 0.004, p = 0.001], ACLF-2 [B = 0.013, p
<0.001], and ACLF-3 [B = 0.014, p = 0.016]) (Fig. 1). The median
time to consultation was shortest in patients with ACLF-1,
whereas consultation tended to occur later in patients with
ACLF-2 or ACLF-3 (e.g., median time to consultation 6 days for
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ACLF-3 vs. 3 days for ACLF-1, p <0.001; Fig. 2A). Consultations for
ACLF-2 were evenly distributed across the duration of hospital-
izations, while consultations for ACLF-3 tended to occur near the
very end of hospitalizations (Fig. 2B). Consultation occurred
closest to time of death for patients with ACLF-3 compared to
ACLF-1 and ACLF-2 (e.g., median time from consultation to death
6 days for ACLF-3 vs. 21 days for ACLF-2, p <0.001; Fig. 2C). In an
exploratory analysis of patients with consultation who died
within 90 days, a total of 2,395 (49.4%) patients received late
consultation (in the latter 50% of the hospitalization). Variables
associated with late consultation included ACLF-2 (OR 1.42, 95%
CI 1.19-1.68) and ACLF-3 (OR 2.08, 95% CI 1.74-2.48) relative to
ACLF-1, whereas prior consultation, HCC, higher CIRCOM score,
and higher MELD-Na score were associated with earlier consul-
tation (Table S6).

Table 1. Hospitalized ACLF cohort characteristics, stratified by inpatient specialty palliative care consultation status.

Factor No SPC consultation (n = 15,264) SPC consultation (n = 6,723) p value®
Age, median (interquartile range [IQR]) 62.4 (57.2,67.7) 62.8 (57.7, 68.6) <0.001
Male sex 14,907 (97.7%) 6,558 (97.5%) 0.60
Race <0.001

White 8,514 (55.8%) 3,753 (55.8%)

Black 3,443 (22.6%) 1,316 (19.6%)

Hispanic 1,297 (8.5%) 678 (10.1%)

Asian 208 (1.4%) 69 (1.0%)

Other 1,802 (11.8%) 907 (13.5%)
BMI, median (IQR) 29.1 (25.4, 33.8) 28.2 (24.5, 32.5) <0.001
Etiology of liver disease <0.001

Hepatitis C 1,960 (12.8%) 820 (12.2%)

Hepatitis B 132 (0.9%) 51 (0.8%)

Alcohol-associated liver disease 5,952 (39.0%) 2,791 (41.5%)

HCV+ALD 3,761 (24.6%) 1,653 (24.6%)

Non-alcoholic fatty liver disease 3,158 (20.7%) 1,256 (18.7%)

Other 301 (2.0%) 152 (2.3%)
CIRCOM score <0.001

Low 3,693 (24.2%) 2,555 (38.0%)

High 11,571 (75.8%) 4,168 (62.0%)
Diabetes mellitus 11,021 (72.2%) 4,197 (62.4%) <0.001
Coronary artery disease 5,967 (39.1%) 2,124 (31.6%) <0.001
Heart failure 5,503 (36.1%) 1,887 (28.1%) <0.001
Atrial fibrillation 3,298 (21.6%) 1,257 (18.7%) <0.001
Hepatocellular carcinoma 1,372 (9.0%) 1,390 (20.7%) <0.001
Prior history of decompensated cirrhosis 9,051 (59.3%) 4,405 (65.5%) <0.001
TIPS 588 (3.9%) 175 (2.6%) <0.001
Prior PC consultation 1,524 (10.0%) 1,568 (23.3%) <0.001
Sodium, median (IQR) 134 (131-137) 133 (128-136) <0.001
Creatinine, median (IQR) 2.2 (1.6-3.2) 2.06 (1.4-3.005) <0.001
AST, median (IQR) 48 (29-88) 69 (38-132) <0.001
ALT, median (IQR) 30 (19-49) 36 (22-63) <0.001
Albumin, median (IQR) 2.6 (21-3.1) 24 (2-2.8) <0.001
Total bilirubin, median (IQR) 1.6 (0.8-3.6) 3 (1.31-7.6) <0.001
INR, median (IQR) 1.5 (1.2-2.06) 1.7 (1.39-2.3) <0.001
PLT count, median (IQR) 114 (73-170) 105 (66-162) <0.001
WBC count, median (IQR) 7.74 (5.36-11.5) 9 (6.1-13.4) <0.001
MELD, median (IQR) 22 (18-27) 24 (19-30) <0.001
MELD-Na, median (IQR) 24 (20-29) 27 (22-32) <0.001
Max temp, median (IQR) 98.4 (97.9-98.9) 98.2 (97.8-98.8) <0.001
Min temp, median (IQR) 97.4 (96.9-98) 97.3 (96.8-97.8) <0.001
Max HR, median (IQR) 88 (78-96) 91 (81-97) <0.001
Max RR, median (IQR) 20 (18-21) 20 (18-22) <0.001
Academic-affiliated hospital 9,993 (65.5%) 4226 (62.9%) <0.001
Distance to transplant center (miles), median (IQR) 3.4 (0.6-24.5) 3.5 (0.7-394) <0.001
Rural hospital 604 (4.0%) 235 (3.5%) 0.09

ACLF, acute-on-chronic liver failure; ALD, alcohol-associated liver disease; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CIRCOM, cirrhosis comorbidity
score; HR, heart rate; INR, international normalized ratio; MELD(-Na), model for end-stage liver disease(-sodium); PC, palliative care; RR, respiratory rate; SPC, specialty
palliative care; TIPS, transjugular intrahepatic portosystemic shunt; WBC, white blood cell.
* Wilcoxon rank-sum and Chi-square tests were used to determine statistically significant differences; level of significance: p = 0.001.
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Table 2. Predictors of inpatient specialty palliative care consultation.
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Original model*

90-day mortality subcohort* ACLF-3 subcohort*

Variable OR (95% CI) p value** OR (95% CI) p value** OR (95% CI) p value**
Age (per year) 1.03 (1.03-1.04) <0.001 1.01 (1.01-1.02) <0.001 1.01 (1.01-1.02) <0.001
Male sex — — — — 0.66 (0.45-0.96) 0.03
BMI (per 5 unit change) 0.93 (0.90-0.95) <0.001 0.95 (0.92-0.98) 0.005 0.95 (0.90-1.00) 0.04
MELD-Na 1.02 (1.02-1.03) <0.001 — — — —
Albumin (per 1 unit change) 0.69 (0.65-0.74) <0.001 — - — -
WABC count (per 5 unit change) 1.05 (1.02-1.08) 0.001 1.04 (1.01-1.08) 0.02 — —
ACLF grade

1 (ref) (ref) — —

2 1.83 (1.67-2.00) <0.001 1.49 (1.33-1.68) <0.001 - —

3 3.10 (2.79-3.44) <0.001 1.56 (1.39-1.75) <0.001 - -
Prior palliative care consultation 244 (219-2.72) <0.001 1.43 (1.26-1.62) <0.001 1.51 (1.23-1.86) <0.001
Hepatocellular carcinoma 2.21 (1.99-2.46) <0.001 1.78 (1.57-2.02) <0.001 1.32 (1.09-1.60) 0.005
High CIRCOM score 0.72 (0.66-0.78) <0.001 0.95 (0.86-1.05) 0.30 0.79 (0.69-0.91) 0.001
Prior history of decompensated cirrhosis 1.15 (1.06-1.24) 0.001 — - — —
Prior TIPS 0.64 (0.52-0.79) <0.001 — — — —

ACLF, acute-on-chronic liver failure; CIRCOM, cirrhosis comorbidity score; MELD-Na, model for end-stage liver disease-sodium; TIPS, transjugular intrahepatic portosystemic

shunt; WBC, white blood cell.

* Mixed-effects models, designating Veterans Affairs facility as a random intercept, were used to generate odds ratios and p values.

** Level of significance: p value <0.001.

Table 3. ACLF characteristics, stratified by ACLF grade and inpatient specialty palliative care consultation status®.

ACLF-1 ACLF-2 ACLF-3

Factor No SPC SPC No SPC SPC No SPC SPC p value'

(n = 9,660) (n = 2,646) (n = 3,692) (n = 2,094) (n =1,912) (n = 1,983)
Acute decompensation
Infection 4,891 (78.1%) 1,368 (21.9%) 1,884 (60.1%) 1,253 (39.9%) 1,333 (48.2%) 1,433 (51.8%) <0.001
Gastrointestinal bleed 2,414 (80.6%) 582 (19.4%) 913 (63.2%) 531 (36.8%) 612 (51.0%) 587 (49.0%) <0.001
Ascites 3,509 (71.6%) 1,395 (28.5%) 1,310 (58.6%) 925 (41.4%) 700 (45.5%) 838 (54.5%) <0.001
Hepatic encephalopathy 982 (79.8%) 248 (20.2%) 1,367 (69.1%) 611 (30.9%) 604 (45.4%) 726 (54.6%) <0.001
Organ failure
Kidney failure 7,734 (79.0%) 2,059 (21.0%) 2,245 (61.6%) 1398 (38.4%) 1,603 (48.3%) 1,717 (51.7%) <0.001
Liver failure 111 (56.6%) 85 (43.4%) 596 (55.2%) 484 (44.8%) 638 (39.9%) 961 (60.1%) <0.001
Coagulation failure 561 (79.9%) 141 (20.1%) 1,452 (67.5%) 699 (32.5%) 1,249 (46.8%) 1,420 (53.2%) <0.001
Brain failure 982 (79.8%) 248 (20.2%) 1,367 (69.1%) 611 (30.9%) 604 (45.4%) 726 (54.6%) <0.001
Respiratory failure 92 (68.7%) 42 (31.3%) 755 (66.2%) 386 (33.8%) 1,194 (55.0%) 977 (45.0%) <0.001
Circulatory failure 180 (71.7%) 71 (28.3%) 969 (61.4%) 610 (38.6%) 1,463 (52.4%) 1,328 (47.6%) <0.001

ACLF, acute-on-chronic liver failure; SPC, specialty palliative care.

T p values correspond to a Cochran-Armitage test for trend in the proportion of patients receiving inpatient palliative care consultation across increasing ACLF grades. Level of

significance: p value <0.001.
* Percentages shown represent row percentages within each ACLF grade.

Facility-level variation in specialty palliative care
consultation

Using posterior predicted probabilities calculated from our
adjusted mixed-effects model, we found significant variation in
rates of consultation by VHA facility (n = 123), ranging from 35-
66% (Fig. 3A). In a subgroup analysis limited to patients who
experienced 90-day mortality, there was far less adjusted center-
level variation in consultation in these patients (e.g., all centers
essentially within +/- 10% probability of consultation; Fig. 3B),
though predictors of consultation were similar (Table 2). In a
subgroup analysis limited to patients with ACLF-3 (Table 2), the
adjusted center-level variation in probability of consultation was
similar to the primary (complete cohort) model (Fig. 3C).

Discussion

There is growing acceptance that palliative care should be
offered to all patients with serious illnesses affecting the
liver,®2” which extends to management of patients with ACLF.”
However, our study found that less than one-third of
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hospitalized Veterans with ACLF received specialty palliative care
consultation. Consultations increased steadily during the study
period and were most common among patients with higher
ACLF grades, who arguably have the highest palliative care
needs,?®%° as well as in those with history of prior consultation,
HCC, and more advanced liver disease. However, patients with
higher ACLF grades were also more likely to receive consultation
later during their hospital course. Patients with non-cancer
comorbidities and those who survived hospitalization were the
least likely to receive any consultation. Collectively, our data
suggest that clinician teams managing ACLF largely still perceive
palliative care as end-of-life care.

Specialty palliative care consultation in our cohort was un-
common - far below rates observed in hospitalized Veterans
with other serious illnesses, such as advanced cancer (73.5%),
heart failure (46.7%) and end-stage renal disease (50.4%) nearing
the end of life.>°

Rates of consultation in this cohort, however, were higher than
those observed in a national cohort of hospitalized adults with
decompensated cirrhosis (4.5%)°' and very similar to those
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Fig. 1. Proportion of ACLF hospitalizations with specialty palliative care
consultation over time. *Cochran-Armitage test was used for trend analysis. p
<0.01 was considered statistically significant. ACLF, acute-on-chronic liver
failure.

observed in patients with decompensated cirrhosis at the end of life
(30.3%)." In these studies, specialty palliative care consultation was
strongly influenced by patient race and facility factors, such as
presence of academic teaching, urban or rural status, and hospital
bed size. In our cohort, neither patient race nor facility factors were
strongly associated with specialty palliative care consultation,
reflecting more uniform access to these services across all VHA fa-
cilities.>” The fact that rates of palliative care consultation increased
in patients with ACLF over time aligns with the experience of
multiple populations seen within and outside the VA. 343
Higher ACLF grade was associated with a higher likelihood of
consultation, but consultations occurred later and closer to end
of life, mirroring observations from single-center studies of
hospitalized adults with decompensated cirrhosis.>®*’ Clinicians
treating patients with ACLF, such as hepatologists, may perceive
palliative care to be synonymous with end-of-life care;*~° thus,
palliative care consultations may be delayed until certain
disease-directed treatments, including liver transplantation, are
largely perceived as futile. This optimism carried by hepatolo-
gists regarding addressing conditions they perceive as reversible
and keeping transplantation as an available option, however
remote the possibility, may help explain why patients with ACLF-
3 and gastrointestinal hemorrhage, respiratory failure, or circu-
latory failure were less likely to receive consultation.**? It may
also help explain why patients with higher BMI tended to receive
later consultation and patients with lower albumin were more
likely to receive consultation, as clinicians may have held off
consultation until patients were overtly frail and exhibiting
markers of malnutrition. Meanwhile, early palliative care
consultation is associated with higher rates of advance care
planning and more days spent alive outside the hospital, which
are benefits that patients can experience irrespective of whether
curative treatments remain a possibility. ' 4® Lastly, our findings
indicate that rates of consultation may reflect institutional or
cultural norms. For instance, we found marked variation in
specialty palliative care consultation across facilities, which
persisted for patients with ACLF-3, but not among patients who
ultimately died, despite adjusting for key covariates. We also
found that the presence of any cancer, compared to a non-cancer
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comorbidity, strongly influenced rates of consultation. Such a
pattern has similarly been observed in a previous VA study,*®
which showed that patients with cancer tend to receive better
access to palliative care than those with other serious illnesses.
This may be due to traditional non-integration between pallia-
tive care services and non-cancer teams, along with confusion
about whose role it is to deliver palliative care.*> Developing
shared mental models between specialty palliative care, hep-
atology, internal medicine, and other specialty teams that outline
specific processes of care (such as conditions of referral) and
standardize communication is an initial step towards promoting
high-quality, multidisciplinary care for patients with ACLF, which
is the ultimate goal.”® Adoption of new guidelines for ACLF and
palliative care in decompensated cirrhosis, which suggest earlier
integration of palliative care teams,”** may help accelerate shifts
in these perceptions over time.

Other patient factors were associated with earlier rates of
specialty palliative care consultation during hospitalizations,
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Fig. 2. Temporal distribution of inpatient specialty palliative care consul-
tation, stratified by ACLF grade. Kernel density plots were created to visualize
the timing of consultation in terms of (A) days from hospitalization and (B)
days from consultation until death. Each plot was stratified by ACLF grade, with
medians compared using the Kruskal-Wallis test. *Vertical hash lines corre-
spond to median values for each ACLF grade. ACLF, acute-on-chronic liver
failure.
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which are linked to more advance care planning and lower pro-
vision of life-sustaining treatments in patients with decom-
pensated cirrhosis.'*> History of prior consultation and HCC
facilitated greater and earlier access to consultation, reflecting the
integrated nature of palliative care services within VA,>? as well as
generally greater acceptance of early palliative care among clini-
cians managing patients with advanced cancer.?” Higher CIRCOM
scores were also associated with earlier consultation, even though
overall rates of consultation were lower. More qualitative studies
are needed to better capture clinician perspectives when deciding
or not deciding to consult specialty palliative care in specific
clinical contexts during acute hospitalizations.

Our results should be interpreted in the context of its limi-
tations. As is the case with many observational studies, it is
possible that our exposures and outcomes were misclassified;
however, wherever possible, we used validated algorithms to
generate our key variables and only included patients followed
actively within the VHA system. Selected ACLF organ failures,
such as respiratory failure, may have been misclassified due to
lack of fraction of inspired oxygen data, though in general the
granularity of data afforded in the VHA is a major strength in
classifying ACLF relative to national registry data.*® Second, there
is also the potential for bias due to residual confounding, but we
believe our use of multiple different models and careful appli-
cation of sensitivity analyses ensure that our findings are reli-
able. It is important to acknowledge that presence of specialty
palliative care consultation is not synonymous with receipt of
high-quality, goal-concordant care; however, there is strong ev-
idence to suggest that consultation is associated with the
achievement of several patient-centered outcomes.*’ Future
work should consider evaluating for the presence of other
palliative care process and outcome measures, including pres-
ence of advance care planning and family end-of-life satisfaction.
Lastly, there are limitations in how generalizable our findings are
to settings outside of the VHA, given that the patient population
is predominantly male and has less access to liver trans-
plantation compared to the general population. This may, for
example, prevent us from understanding whether certain dis-
parities based on gender and transplant consideration may exist
for ACLF. Nonetheless, our data strongly justifies increasing ac-
cess to palliative care for patients with ACLF within VHA. Quality
improvement teams*®° in VHA that facilitate access to palliative
care, standardize advance care planning documentation, and
offer serious illness communication training to clinicians should
consider prioritizing patients with ACLF and decompensated
cirrhosis as populations with high needs. This may help reduce
the variation in palliative care consultation seen across different
facilities. Greater interest in this work across the VHA may ulti-
mately lead to innovative models for the care of patients with
cirrhosis that integrate early palliative care with disease-directed
care.”®

In conclusion, our study found that only 30% of patients hospi-
talized for ACLF received specialty palliative care. When performed,
referrals often occurred near the end of life for patients with ACLF-2
and ACLF-3. This likely reflects the misperception that palliative
care is synonymous with end-of-life care or medical futility. Earlier
referrals occurred in patients with HCC, prior specialty palliative
care consultation, and higher comorbidity. Quality improvement
efforts through VHA have the potential to maximize multidisci-
plinary support and care in both outpatient and inpatient settings,
which is critical in ensuring the achievement of patient-centered
outcomes for this vulnerable population.
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