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Liver transplantation (LT) is definitive treatment for end-stage liver disease. This study evaluated factors predicting
successful evaluation in patients transferred for urgent inpatient LT evaluation. Eighty-two patients with cirrhosis were
transferred for urgent LT evaluation from January 2016 to December 2018. Alcohol-associated liver disease was the
common etiology of liver disease (42/82). Of these 82 patients, 35 (43%) were declined for LT, 27 (33%) were wait-
listed for LT, 5 (6%) improved, and 15 (18%) died. Psychosocial factors were the most common reasons for being de-
clined for LT (49%). Predictors for listing and receiving LT on multivariate analysis included Hispanic race (odds ratio
[OR], 1.89; P = 0.003), Asian race (OR, 1.52; P = 0.02), non-Hispanic ethnicity (OR, 1.49; P = 0.04), hyponatremia
(OR, 1.38; P = 0.04), serum albumin (OR, 1.13; P = 0.01), and Model for End-Stage Liver Disease (MELD)-Na
(OR, 1.02; P = 0.003). Public insurance (i.e., Medicaid) was a predictor of not being listed for LT on multivariate
analysis (OR, 0.77; P = 0.02). Excluding patients declined for psychosocial reasons, predictors of being declined for LT
on multivariate analysis included Chronic Liver Failure Consortium (CLIF-C) score >51.5 (OR, 1.26; P = 0.03), acute-
on-chronic liver failure (ACLF) grade 3 (OR, 1.41; P = 0.01), hepatorenal syndrome (HRS) (OR, 1.38; P = 0.01),
and respiratory failure (OR, 1.51; P = 0.01). Predictors of 3-month mortality included CLIF-C score >51.5 (hazard
ratio [HR], 2.52; P = 0.04) and intensive care unit (HR, 8.25; P < 0.001). Conclusion: MELD-Na, albumin, hypona-
tremia, ACLF grade 3, HRS, respiratory failure, public insurance, Hispanic race, Asian race, and non-Hispanic ethnic-
ity predicted liver transplant outcome. Lack of psychosocial support was a major reason for being declined for LT. The
CLIF-C score predicted being declined for LT and mortality. (Hepatology Communications 2021;5:516-525).

iver transplantation (LT) is the definitive
treatment option for patients with acute liver
failure, end-stage liver disease, and selected
primary liver malignancies. Patients with cirrhosis
are typically evaluated for LT’ when there is evidence
of decompensation and their biologic Model for

End-stage Liver Disease (MELD) score is 215 or if
they develop hepatocellular carcinoma (HCC) that is
within or can be downstaged to within the Milan cri-
teria. " While the evaluation process typically occurs
in the outpatient setting, those with advanced liver
disease, high MELD scores, acute decompensation,

Abbreviations: ACLE acute-on-chronic liver failure; ALD, alcohol-associated liver disease; CI, confidence interval; CLIF-C, Chronic Liver
Failure Consortium; HCC, hepatocellular carcinoma; HRS, hepatorenal syndrome; ICU, intensive care unit; IQR, interquartile ratio; LT, liver
transplantation; MELD, Model for End-stage Liver Disease; OR, odds ratio; SIPAT; Stanford Integrated Psychosocial Assessment for Transplant.
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and acute liver failure are evaluated urgently during
an inpatient admission.®

Many individuals with end-stage liver disease are
unaware of their disease until they develop an epi-
sode of acute decompensation or acute-on-chronic
liver failure (ACLF). As these individuals are not yet
engaged in hepatology care, transplant centers are
often contacted to accept these patients as transfers
for urgent L'T" evaluation and listing. Our aim was to
evaluate factors that predict successful evaluation, list-
ing, and transplantation in patients with decompen-
sated cirrhosis who are transferred to our transplant
center for urgent inpatient LT" evaluation.

Patients and Methods

This was a single-center retrospective cohort
study at Stanford University Hospital. All transfers
for patients 18 years or older who were referred for
urgent inpatient LT evaluation from January 1, 2016,
until December 31, 2018, with no prior contact with
any transplant center were included. At our center,
the transferring physician will request the transfer for
urgent LI and the hepatologist on call will discuss
the case with the referring physician to determine the
appropriateness of the transfer and confirm with the
transplant administrator that there is insurance cover-
age for transplant evaluation.

Data were fully anonymized after extraction. Data
abstracted included demographic information (age,
sex, race), laboratory data, MELD-Na score, Chronic
Liver Failure Consortium (CLIF-C) ACLF score and
ACLF grade at presentation, referral care level (med-
ical/surgical floor, intensive care unit [ICU]), liver
disease etiology, complication precipitating transfer,
vasopressor requirement, respiratory failure, Stanford
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Integrated Psychosocial Assessment for Transplant
(SIPAT) score (the tool used to assess psychosocial
appropriateness for transplant at our center),® insur-
ance type (commercial, Medicare, Medicaid), and out-
come after transfer (declined, listed, improved, died
before presentation, received transplant). In those who
were not deemed appropriate transplant candidates,
medical
neurologic, surgical/anatomic abnormalities, uncon-
trolled sepsis, deconditioning) and psychosocial (lack
of sobriety, insurance, lack of adequate family social
support, noncompliance with prior substance abuse
recommendations, nonadherence with medical care,
untreated other substance abuse) reasons for declining
to list were also captured. ACLF identification with
organ failures and CLIF-C ACLF scores were calcu-
lated based on European Association for the Study
of the Liver-CLIF-C score.>® Statistical analysis
was conducted using RStudio version 1.1.463. The
Shapiro-Wilk test was used to test normality of con-
tinuous variables. The two-sample # test was used to
compare normally distributed continuous variables,
and the Wilcoxon rank sum test was used to com-
pare continuous variables that were not normally dis-
tributed. Categorical variables were compared using
Fisher’s exact test. We analyzed factors to predict
three outcomes, i.e., listing for liver transplant, receiv-
ing liver transplant, and declined for transplant, by
creating multivariate models. Multivariate analysis
models were built by performing backward elimina-
tion of variables and selecting the model with the
highest adjusted R-squared value and the most signif-
icant F statistics P value. Missing SIPAT scores were
substituted with the median SIPAT score for the mul-
tivariate analysis model. Survival analysis was assessed
with the Kaplan-Meier method, with differences in
survival probabilities measured by log-rank testing.

(advanced malignancy, cardiopulmonary,
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Predictors of 3-month mortality were analyzed with
multivariable Cox proportional hazards modeling
and confirmed by competing risk survival analysis
with the Fine-Gary model. Three patients were lost
at follow-up, and they were excluded from mortality
predictors analysis. Area under the receiver operating
characteristic curve analysis was used for the thresh-
old values. P < 0.05 was considered statistically sig-
nificant. The Stanford University Institutional Review

Board approved this study.

Results
From January 1, 2016, to December 31, 2018, 82

patients with cirrhosis were transferred for urgent LT
evaluation. Alcohol-associated liver disease (ALD)
was the most common etiology (42/82) followed by
nonalcoholic fatty liver disease (17/82), hepatitis C
(12/82), and hepatitis B (7/82). The baseline charac-
teristics of patients with ALD compared to patients
with other liver disease etiologies are summarized in
Table 1. The most common complications precipitat-
ing transfer were hepatic encephalopathy in 30 (37%),
hepatorenal syndrome in 15 (18%), and jaundice in
14 (17%). Regarding outcomes, of the 82 individ-
uals who were accepted for transfer, 35 (43%) were
declined for LT, 27 (33%) were wait-listed for LT, 5
(6%) improved, and 15 (18%) died (Fig. 1). Of the 27
who were wait-listed, 21 (78%) underwent LT with
12 (57%) receiving LT during the index hospitaliza-
tion and 9 (43%) subsequently receiving LT after hos-
pital discharge. The baseline characteristics of patients
who were listed for I'T' compared to those not listed
for LT and differences between the two groups are
summarized in Supporting Table S1A. Of the 35 who
were declined for LT, 21 (60%) died within 3 months,
4 (11%) died within 1 year, 7 (20%) survived >1 year,
and 3 (8%) were lost to follow-up with unknown out-
comes. Patients who were lost to follow-up were cen-
sored for survival analysis.

The SIPAT score was obtained during transplant
evaluation for 62 (76%) patients, with the majority
(33/62 [53%]) of these patients assessed as mini-
mally acceptable candidates (SIPAT score, 21-39),
16/62 (26%) assessed as poor candidates (SIPAT
score, >40), and 13/62 (21%) assessed as good can-
didates (SIPAT score, <20). Mean SIPAT score for

patients who were listed for LT was 29 compared
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TABLE 1. BASELINE CHARACTERISTICS OF
PATIENTS WITH ALD COMPARED TO PATIENTS
WITH OTHER LIVER DISEASE ETIOLOGIES

Variable n (%) or Others
Median (IQR) ALD (42 Patients) (40 Patients) ~ PValue*
Male sex 27/42 (64%) 14/40 (35%) 0.01
Female sex 15/42 (36%) 26/40 (65%) 0.01
Age (years) 57.5 (51-62) 61(56.75-66.25)  0.07
Hispanic ethnicity 13/42 (31%) 9/40 (22%) 0.46
Non-Hispanic 29/42 (69%) 31740 (77%) 0.46
ethnicity
White race 20/42 (48%) 18/40 (45%) 0.83
Asian race 0/42 (0%) 5/40 (12%) 0.05
Hispanic race 13/42 (31%) 9/40 (22%) 0.46
African American 2/42 (5%) 3/40 (7%) 0.67
race
Public insurance 11/42 (26%) 16/40 (40%) 0.24
Medicare + 31/42 (74%) 24/40 (60%) 0.24
commercial
insurance
Received LT 15/42 (36%) 6/40 (15%) 0.04
Listed for LT 16/42 (38%) 11/40 (27%) 0.35
Declined for LT 19/42 (45%) 16/40 (40%) 0.66
ALP (UL) 136.5(89.25-193) 145 (104.5-203.25)  0.41
Albumin (g/dL) 2.65(1.93-3.6) 2.7 (2.05-3.1) 0.65
ALT (U/L) 34.5 (24.25-54) 52 (26.75-168) 0.02
AST (UL) 67.5(45-100.75)  101.5(49.5-305)  0.05
Creatinine (mg/dL) 1.71(0.84-2.34)  1.195(0.75-2.25)  0.46
INR 2.45(1.8-3.05) 1.95 (1.675-2.6) 0.18
Sodium (mmol/L) 132 (126-134.75)  135(131.75-140)  0.005
Total bilirubin 9.85(5.275-15.775)  7.15(3.3-18.95) 0.51
(mg/dL)
MELD-Na score 33 (28.25-36) 28 (25.25-33) 0.06
CLIF-C score 55 (49-60.75) 54.5 (51-58) 0.74
SIPAT score 34 (25-44) 23 (18-30) 0.0005
ACLF grade 3 11/42 (26%) 7/40 (17%) 0.43
Referred from floor 39/42 (93%) 35/40 (87%) 0.48
Referred from ICU 3/42 (7%) 5/40 (13%) 0.48
Vasopressor support 2/42 (4.8%) 4/40 (10%) 0.42
Respiratory failure 1/42 (2.4%) 6/40 (15%) 0.05
HRS 12/42 (28.6%) 3/40 (7.5%) 0.02
HE 16/42 (38%) 14/40 (35%) 0.82

*P < 0.05 is considered significant.

Abbreviations: ALP, alkaline phosphatase; ALI, alanine ami-
notransferase; AST, aspartate aminotransferase; HE, hepatic en-
cephalopathy; INR, international normalized ratio.

to mean SIPAT score of 35 for patients who were
declined for LT. Detailed SIPAT analysis for all
patients assessed for LT is summarized in Table 2.
Univariate analysis demonstrated that the SIPAT
score predicted being declined for LT (SIPAT score,
35.3 + 14.9; P = 0.039).
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FIG. 1. LT evaluation outcomes flow chart. Abbreviation: LTE, liver transplant evaluation.

Patients were declined as LT candidates for psy-
chosocial reasons (49%), advanced HCC (14%),
uncontrolled sepsis (14%), deconditioning (11%),
neurologic (6%), cardiopulmonary (3%), and ana-
tomic reasons (3%). Mean SIPAT score for patients
declined for psychosocial reasons was 40 compared to

a mean SIPAT score of 26 for patients declined for
other reasons. Excluding patients with ALD, patients
were declined as LT’ candidates for psychosocial rea-
sons (31%), advanced HCC (19%), decondition-
ing (19%), and uncontrolled sepsis (12.5%), without

difference in distribution comparable to those with
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TABLE 2. STPAT ANALYSIS COMPARING PATIENTS DECLINED FOR LT TO OTHER PATIENTS*

Declined for LT Not Declined for LT

SIPAT Domain Mean (SD) Mean (SD) PValue®
A. Patient’s readiness level
. Knowledge and understanding of medical illness process 1.56 (0.79) 1.59 (0.82) 0.91
II. Knowledge and understanding of the process of fransplantation 1.73 (0.69) 1.74 (0.75) 0.98
[Il. Willingness/desire for freatment (fransplant) 1.22 (0.73) 1.15(0.78) 0.75
IV.Treatment compliance/adherence 3.48 (2.02) 2.56 (1.77) 0.06
V. Lifestyle factors (diet, exercise, fluid restrictions, habits according to organ) 1.21 (0.85) 1.20 (0.83) 0.96
B. Social support system
VI. Availability of social support system 2.78 (1.78) 1.74 (1.31) 0.01
VII. Functionality of social support system 2.52 (1.83) 1.69 (1.42) 0.05
VIII. Appropriateness of physical living space and environment 0.65 (0.93) 0.67 (0.62) 0.94
C. Psychological stability and psychopathology
IX. Presence of psychopathology (mood, anxiety, psychosis, others) 3.12(1.79) 2.20(1.82) 0.06
[Xa. Assessment of depression 1.52 (0.79) 1.15(0.93) 0.12
IXb. Assessment of anxiety 1.13(0.62) 0.89 (0.88) 0.27
X. History of organic psychopathology or neurocognitive impairment 0.56 (1.04) 0.23 (0.48) 0.09
Xa.Assessment of current cognitive functioning 0.13 (0.46) 1.1 (0.38) 0.79
XI. Influence of personality traits versus disorder 0(0-0.5) 0(0-0) 0.39
XII. Effect of truthfulness versus deceptive behavior in presentation 1.17.(1.87) 1.20 (1.97) 0.95
XII. Overall risk for psychopathology 1.96 (1.15) 1.67 (1.47) 0.42
D. Lifestyle and effect of substance use
XIV. Alcohol use/abuse/dependance 4.09 (2.66) 3.49 (1.99) 0.32
XV.Alcohol use/abuse/dependence: risk for recidivism 2(1.31) 1.67 (1.06) 0.28
XVI. Substance use/abuse/dependance, including prescribed and illicit substances 1(1.24) 0.87 (1.57) 0.74
XVII. Substance use/abuse/dependance, including prescribed and illicit substances: risk for 0.56 (0.57) 0.74 (0.77) 0.29
recidivism
XVIII. Nicotine use/abuse/dependence 1(1.21) 0.74 (1.37) 0.45

*Performed for the 62 patients in our cohort with a reported SIPAT score. Score interpretation per domain: I. 1, good understanding; 2,
moderate understanding. II. 1, good understanding; 2, moderate understanding. III. 1, good; 2, moderate. IV. 2, good; 4, moderate. V. 1,
patient is responsive to recommended changes; 2, patient is reluctant but compliant with recommended changes after much prompting
and encouragement from support and transplant team. VI. 0, excellent; 2, good; 4, moderate. VIL. 0, excellent; 2, good; 4, moderate. VIII.
0, excellent; 1, good. IX. 2, mild psychopathology; 4, moderate psychopathology. IXa. 1, mild; 2, moderate. IXb. 0, no; 1, mild; 2, moder-
ate. X. 0, none; 1, mild organic psychopathology. Xa. 0, cognitive functioning with normal limits; 1, borderline; 2, impaired. XI. 0, none;
1, minimal. XII. 0, no evidence of deceptive behavior in history or present; 2, patient has not volunteered some negative information but
truthfully answered on direct questioning. XIII. 1, minimal; 2, mild. XIV. 2, alcohol use without abuse; 4, moderate alcohol abuse. XV.
1, low risk; 2, moderate risk. XVI. 0, none; 1, history of minimal substance abuse. XVII. 0, none; 1, low risk. XVIII. 0, none; 1, past use.

TP < 0.05 is considered significant.

ALD. Psychosocial reasons for being declined for LT
included lack of adequate family/social support 8/17
(47%), untreated other substance abuse 3/17 (17.5%),
lack of 6 months of alcohol sobriety 3/17 (17.5%),
insurance 1/17 (6%), nonadherence with Alcoholics
Anonymous meetings 1/17 (6%), and persistent non-
adherence with medical care 1/17 (6%).

Among the 42 patients with ALD, 16 (38%) were
wait-listed and 15/16 (94%) received LT compared to
six transplants performed among 11 wait-listed candi-
dates with other etiologies. Significantly more patients
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with ALD received LT compared to other liver dis-
ease etiologies (odds ratio [OR], 3.1; 95% confidence
interval [CI], 0.97-11.14; P = 0.04). Significant pre-
dictors for listing for LT on multivariate analysis
included Hispanic race, non-Hispanic ethnicity, and
hyponatremia, whereas having public insurance (i.e.,
Medicaid) was a predictor of not being listed for LT
(Table 3A). Predictors of receiving LT on multivari-
ate analysis included Asian race, Hispanic race, non-
Hispanic ethnicity, hyponatremia, serum albumin, and
MELD-Na score; however, having public insurance
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TABLE 3A. MULTIVARIATE ANALYSIS MODEL FOR PREDICTORS FOR LISTING FOR LT (MODEL F
STATISTICS P =0.008)

Listed for LT Not Listed for LT

Factor n (%), Median (IQR) n (%), Median (1QR) OR (95% Cl) PValue*
Asian race 3/27 (11%) 2/55 (3.6%) 1.41 (0.93-2.16) 0.1
African American race 0/27 (0%) 5/55 (9%) 0.72 (0.47-1.11) 013
Hispanic race 10/27 (37%) 12/55 (22%) 1.89 (1.25-2.87) 0.003
Non-Hispanic ethnicity 17/27 (63%) 36/55 (65%) 1.49 (1.01-2.19) 0.04
Public insurance 5/27 (18%) 22/55 (40%) 0.77 (0.62-0.95) 0.02
Age in years 60 (55-62) 61 (55-64) 1.006 (0.99-1.02) 0.33
Vasopressors 2/27 (7.4%) 4/55 (7.3%) 1.25(0.83-1.89) 0.27
Hyponatremia 5/27 (18%) 5/55 (9%) 1.38 (1.008-1.89) 0.04
MELD-Na score 33 (26-36) 30 (26.5-35) 1.009 (0.99-1.02) 0.19

*P < 0.05 is considered significant.

TABLE 3B. MULTIVARIATE ANALYSIS MODEL FOR PREDICTORS OF RECEIVING LT (MODEL F STATISTICS

P=0.0002)
Received LT Did Not Receive LT

Variable n (%), Median (IQR) n (%), Median (IQR) OR (95% Cl) PValue*
Asian race 3/21 (14%) 2/61 (3.2%) 1.52 (1.06-2.19) 0.02
Hispanic race 6/21 (28%) 16/61 (26%) 1.65(1.15-2.37) 0.007
Ethnicity, non-Hispanic 15/21 (71%) 38/61 (62%) 1.52 (1.08-2.12) 0.02
Public insurance 4/21 (19%) 17/61 (28%) 0.82 (0.68-0.98) 0.03
Vasopressors support 2/21 (10%) 19/61 (31%) 1.25(0.87-1.78) 0.22
Hyponatremia 5/21 (24%) 16/61 (26%) 1.53(1.16-2.01) 0.003
MELD-Na score 35 (30-37) 30 (26-34) 1.02 (1.002-1.03) 0.02
Albumin (mg/dL) 3.0(2.53.9) 2.6 (1.9-3.1) 1.13(1.02-1.24) 0.01

*P < 0.05 is considered significant.

predicted not receiving L' on multivariate analysis
(Table 3B).

Predictors for being declined for LT on multivari-
ate analysis included African American race, CLIF-C
score, and MELD-Na score (Table 3C). To predict a
precise clinical model for being declined for LI, we
excluded patients declined for LT for psychosocial
reasons as patients were declined for psychosocial rea-
sons regardless of their clinical condition.

After excluding patients declined for LT for
psychosocial reasons, we calculated a threshold
CLIF-C ACLF score of 51.5 (area under the curve,
70%) associated with being declined for LT with
an OR of 5.3 (95% CI, 1.1-52; P < 0.05) on uni-
variate analysis. After excluding patients declined
for LT for psychosocial reasons, predictors of being
declined for LT on multivariate analysis included

CLIF-C score >51.5, ACLF grade 3, hepato-
renal syndrome (HRS), respiratory failure, and
MELD-Na score; Hispanic race and non-Hispanic
ethnicity were predictors of not being declined for
LT (Table 3D). As having public insurance was a
predictor of not being listed for LT and not receiv-
ing LT on multivariate analysis, we explored base-
line characteristics with no differences noted in
demographics, presence of ALD, or disease severity
(Supporting Table S1B).

Among patients referred from ICU level of care,
2/6 (33%) were given comfort measures only in the
first 24 hours and died, 2/6 (33%) were declined
for psychosocial reasons, 1/6 (17%) was declined for
uncontrolled sepsis, and 1/6 (17%) was declined for
neurologic deterioration. Although our center created
a protocol to consider LT in those with ALD and
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TABLE 3C. MULTIVARIATE ANALYSIS MODEL FOR PREDICTORS OF BEING DECLINED FOR LT FOR
ENTIRE COHORT (MODEL F STATISTICS P = 0.0002)

Declined for LT

Not Declined for LT

Variable n (%) or Median (1QR) 35 Patients 47 Patients OR (95% Cl) PValue*
SIPAT 29.5 (28-35.5) 29.5 (23-34.5) 1.007 (0.99-1.01) 0.07
African American race 5/35 (14%) 0/47 (0%) 1.74 (1.15-2.63) 0.009
ACLF grade 3 11/35 (31%) 7/47 (15%) 1.29 (0.99-1.66) 0.05
CLIF-C score 57 (52-62) 54 (47.5-58) 1.01 (1.001-1.03) 0.04
MELD-Na score 29 (26.5-34) 33 (26-36) 0.98 (0.97-0.99) 0.02

*P < 0.05 is considered significant.

TABLE 3D. MULTIVARIATE ANALYSIS MODEL FOR PREDICTORS OF BEING DECLINED FOR LT LISTING
EXCLUDING PATIENTS DECLINED FOR PSYCHOSOCIAL REASONS (MODEL FSTATISTICS P = 0.0001)

Declined for LT

Not Declined for LT

Factor n (%), Median (IQR) n (%), Median (IQR) OR (95% CI) PValue*
African American race 1/18 (5.5%) 3/47 (6%) 1.32 (0.89-1.96) 0.17
Hispanic race 5/18 (28%) 12/47 (25.5%) 0.45 (0.25-0.79) 0.007
Non-Hispanic race 11/18 (61%) 35/47 (74%) 0.38 (0.22-0.66) 0.0008
ACLF grade 3 6/18 (33%) 7/47 (15%) 1.41 (1.07-1.85) 0.01
CLIF-C score >51.5 16/18 (89%) 28/47 (59%) 1.26 (1.02-1.56) 0.03
HRS 4/18 (22%) 10/47 (21%) 1.38 (1.07-1.77) 0.01
Respiratory failure 3/18 (17%) 4/47 (8%) 1.51 (1.09-2.07) 0.01
Hyponatremia 3/18 (17%) 6/47 (13%) 1.31 (0.99-1.73) 0.05
MELD-Na score 28 (23-32) 33 (26-36) 0.96 (0.94-0.98) 0.0001

*P < 0.05 is considered significant.

limited sobriety in 2017, transplant rate by year did
not differ during the study period.

Regarding transplant outcomes, of those who
received LT, 20 (95%) survived at least 1 year and 1
(5%) died in the first year. Survival analysis by the
Kaplan-Meier method demonstrated a statistically
significant difference in survival probability in patients
who received LT compared to patients who did not
undergo LT (P = 0.0001) (Supporting Fig. S1A).
CLIF-C ACLF score and ACLF grade were used to
predict 3-month mortality, 1-year survival, and being
declined for LT. Predictors of 3-month mortality when
analyzed with multivariable Cox proportional hazards
modeling with censoring patients who received LT and
excluding the 3 patients who were lost to follow-up
included CLIF-C score >51.5 (hazard ratio [HR],
2.52; 95% CI, 1.06-6.02; P = 0.04) and ICU level of
care (HR, 8.25;95% CI,2.78-24.51; P < 0.001). ACLF
grade 0 (HR, 0.21; 95% CI, 0.07-0.6; P = 0.004)
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and ACLF grade 2 (HR, 0.29; 95% CI, 0.1-0.86;
P = 0.02) were both predictors of 3-month survival
(Fig. 2). This was confirmed by competing risk sur-
vival analysis with the Fine-Gary model with censor-
ing patients who received L. When analyzing ACLF
grades, ACLF grade 3 was associated with higher
3-month mortality and ACLF grade 0 was associated
with higher 1-year survival (Supporting Fig. S1B).
One-year survival analysis showed that ACLF grade
0 had significantly better survival and ACLF grade 3
had worse survival compared to other ACLF grades
(P =0.033) (Supporting Fig. S1C). There was no sig-
nificant difference in 3-month mortality and 1-year
survival for patients with ALD compared to patients
with other liver disease etiologies. For those receiving
a transplant, the average length of stay after LT was
25 days. Among patients receiving LI, 2 patients were
on renal replacement therapy (RRT) before LT and 1
did not require RRT after L'T.



HEPATOLOGY COMMUNICATIONS, Vol.5, No.3, 2021 ALSHUWAYKH ET AL.
CLIF_C_high ai;zﬁ) ref;r;;co .
(N=53) {1.059 - 6.02) —— 0.037 *
ACLF_3 qi’isz) reference [ ]
0.33 :
(N=17) (0.088 - 1.22) i T 0.096
ACLF_0 - 51) referance [ |
=28) (0.0704%10.80) . i 0.004 ™
ACLF_2 °=57) rafgrance -
.29 _—.—— b4
=22) (0.10Z - 0.86) ! 0.025*
Icu qiin) rafggce [ |
=5) (2.778- 24.51) : L ] <0.001 "
hepatic_encephalopathy 51) referance .
1.46 -
(N=28) (0.666 - 3.19) ==l 0.347
HRS - 64) rafgr;;ce [ |
=15) (0.197- 1.44) —8— 0.212
SBP =72) refggce .
(= (0.068 - 1.02) L s 0.054
AKI mﬁz) refgrgnce .
81 — .
“V=12) (0.288 - 2.30) 0.697
EV_bleeding ‘fgi?z) rafgrg;ce [ ]
{N=7 (0.167 - 2.41) i 0.493
Ethnicity_nonhispanic qi’;za) reference -
2.42 L *
(N=51) (1.012 - 5.80) ’_'._' 0.047
# Events: 37, Global p-value (Log-Rank): 0.0035321 :
AIC: 292.21; Concordance Index: 0.74 005 01 02 0.5 1 2 5 10 20

FIG. 2. Predictors of 3-month mortality analysis. CLIF_C_high is CLIF-C ACLF score >51.5. There were 37 events resulting in global
P (log-rank) = 0.003532; Akaike information criterion, 292.21; concordance index, 0.74.*P < 0.05; **P < 0.01; **P < 0.001. Abbreviations:
AKI, acute kidney injury; EV, esophageal varices; SBP, spontaneous bacterial peritonitis.

Discussion

Our study evaluated the outcomes of inpatient
referrals for urgent LT’ evaluation in patients with
cirrhosis as well as predictors of these outcomes.
Among all causes of end-stage liver disease, ALD was
the most common indication for urgent L'T" evalua-
tion, consistent with recent observations noting that
ALD has replaced hepatitis C virus-related cirrho-
sis as the leading indication for LT.%"1? The prev-
alence of 12-month alcohol use, high-risk drinking,
and Diagnostic and Statistical Manual of Mental
Disorders (fourth edition) alcohol use disorder are
increasing throughout all sociodemographic sub-
groups in the United States, based on data from
the National Epidemiologic Survey on Alcohol and
Related Conditions (2001-2013), and the recent
corona virus disease 2019 pandemic may accelerate
this rate of increase.""? In our cohort, all patients
who received LT for ALD had evidence of cirrhosis
on explant biopsy.

Among  complications  precipitating
for urgent LI, we found that refractory hepatic

transfer

encephalopathy was the most common complica-
tion precipitating transfer and, while not part of the
MELD-Na score, is associated with higher mortal-
ity."¥ Among complications precipitating transfer for
urgent I'T" evaluation, hyponatremia was a predictor
for listing for LT and for receiving LT, which may
reflect the contribution of serum Na level to the tra-
ditional MELD score to improve prediction of short-
term mortality.(m The MELD-Na score for patients
with ALD who received LT was the highest with a
median of 35. Higher MELD-Na scores and higher
serum albumin were both found to be predictors of
receiving L'T" in our study. A prior report noted that
lower albumin levels predicted higher wait-list mor-
tality in those awaiting transplant."® HRS and respi-
ratory failure were found to be predictors for being
declined for LT.

CLIF-C ACLF score >51.5 predicted LT decline
in univariate and multivariate analysis after excluding
patients declined for psychosocial reasons. Predictors
of 3-month mortality with censoring patients who
received LT and excluding the 3 patients who were
lost to follow-up included CLIF-C score >51.5 and
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ICU level of care. ACLF grade 0 and ACLF grade 2
were both predictors of 3-month survival.

In addition, ACLF grade has been further classi-
fied based on number of organ failures, with ACLF
grade 3 (defined as three or more organ failures)
being the most severe category with 28- and 90-day
transplant-free mortality rates of 76.7% and 79.1%,
respectively.®)’ We found that those who presented
with ACLF grade 3 had significantly lower 1-year
survival. A prior analysis of the United Network for
Organ Sharing database noted that those with ACLF
grade 3 at the time of listing were less likely to survive
on the wait list regardless of MELD score.'® ACLF
grade 3 was also found to be a predictor of being
declined for LT in our study, again consistent with
prior reports noting a greater number of organ failures
is associated with higher wait-list mortality in the set-
ting of ACLFE."® Our population differs in that these
individuals were not under care of a transplant hepa-
tologist before transfer for LT evaluation and further
supports that CLIF-C ACLF scores can be used to
predict outcome when considering accepting patients
for transfer for urgent L'I’ In addition, while MELD
score was predictive of receiving a transplant, MELD
did not predict 3-month mortality or 1-year survival
in our study; this was likely due to the sample size.

Psychosocial reasons with lack of adequate social
support emerged as the most common etiology for
being declined to receive LT, even after excluding
patients with ALD. Lack of adequate social support
may explain, in part, why these individuals were not
previously engaged with transplant centers to consider
LT before acute decompensation. Further studies
should address how to improve access to transplant in
those with end-stage liver disease before an episode of
decompensation. In addition, having public insurance
alone was a predictor of not being listed for LT and
not receiving LIl This suggests disparities may exist
in access to urgent transplantation in those with cir-
rhosis and acute decompensation. There were no sig-
nificant differences in demographic data or presenting
disease severity, as assessed by MELD, ACLF grade,
or SIPAT score, and further studies are required to
assess the underlying causes of these disparities. A
previous report noted that those with public insur-
ance and hepatocellular cancer were at increased risk
for worse wait-list outcomes compared to those with
private insurance!’”) Hispanic race and non-Hispanic

ethnicity were both predictors of being listed for LT
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and receiving LT, and Asian race was also a predictor
of receiving LT.

There are obvious limitations to our study. We
reported single-center data, although this allowed us
to obtain granular data that are not captured by large
databases, including all components of the CLIF-C
ACLF score. Criteria for accepting patients for urgent
transplant evaluation vary from center to center as do
insurance coverages, and these factors may introduce
bias in our results. The sample size limits some analy-
ses for outcome of predictors. Our center uses SIPAT
scoring for psychosocial assessment, but this tool is not
universally used by transplant centers. The expedited
pathway for considering patients with <6 months
sobriety for LT at our center was initiated in early
2017. We could not specifically determine whether
patients before this time (2016) were not accepted in
transfer who would have met the expedited pathway
criteria for evaluation.

We conclude patients with cirrhosis with acute
decompensation have an overall transplant rate of 26%,
with ALD being the most common underlying liver
disease. MELD score, albumin level, hyponatremia,
ACLF grade 3, HRS, respiratory failure, public insur-
ance, Hispanic race, Asian race, and non-Hispanic
ethnicity predicted liver transplant outcome. Lack of
adequate psychosocial support was a major reason for
being declined for LT. Finally, higher CLIF-C ACLF
score was associated with poor outcomes, with score
>51.5 predicting LT decline and mortality, and ICU
level of care also predicting mortality. These data, if
validated, may inform clinicians how best to assess
and prioritize patients with cirrhosis who are referred
for urgent transplant evaluation.
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