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a b s t r a c t 

Purpose: : The burden of alcohol-associated liver disease (ALD) in the United States (US) has continued to worsen 

in the background of rising rates of alcohol use disorder. Patients with ALD present to care at a late stage, often 

with the sequela of liver decompensation, such as gastrointestinal bleeding and infection. ALD is now the leading 

indication for liver transplantation. We aimed to measure the quality of care delivered to hospitalized patients 

with alcoholic hepatitis (AH) across 3 domains: 1) alcohol-use disorder (AUD) care, 2) inpatient cirrhosis care, and 

3) alcohol-associated liver disease (ALD) care —and observe associations between quality of care and outcomes. 

Methods: : We included hospital encounters between January 1, 2016 and January 1, 2019 to a large, diverse 

integrated health system for AH with active alcohol use within the prior 60 days. The diagnosis of AH was 

determined based on previously published clinical and laboratory criteria. Quality indicator (QI) pass rates were 

calculated as the proportion of patients eligible for each indicator who received the QI within the timeframe 

specified. We then evaluated the association between the receipt of all QIs and 6-month mortality, as well as 

AUD-specific QIs and 30-day readmission. 

Results: : Of the 179 patients, the median age was 47 years-old, 59.2% were male and 49.2% were non-Hispanic 

White. The median Model for End-Stage Liver Disease-Sodium score was 25, while the median discriminant 

function was 33. Patients were followed for an average of 21 months. Overall, 14% of patients died during 

the index hospitalization while 17.3% died following discharge and 24.8% were re-admitted within 30-days. QI 

pass-rates were variable across the different domains. Few patients received AUD care —pass rates for receipt of 

pharmacotherapy and behavioral therapy at 6 months were only 19.1% and 35.1%, respectively. There was a 

significant association between receiving behavioral therapy and 6-month mortality —3% vs 18%, p = 0.05. 

Conclusion: : The quality of care received during hospital encounters for AH is variable, and AUD-specific therapy 

is low. Future quality of care initiatives are warranted to link patients to AUD treatment to ensure optimal care 

and maximize patients survival in this at-risk population. 
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ntroduction 

The burden of alcohol-associated liver disease (ALD) in the United

tates (US) has continued to worsen in the background of a mount-

ng public health crisis surrounding rising rates of alcohol use dis-

rder (AUD). According to the 2019 National Survey on Drug Use

nd Health, nearly 15 million people age 12 and older have an

UD.( SAMHSA, 2019 ) Between the periods 2001–2002 and 2012–2013,

he prevalence of AUD increased by 50% in the general population and

y an alarming 84% in women. ( Grant et al., 2017 ) Over a similar

imeframe, ALD has become increasingly common and is now the lead-

ng indication for liver transplantation, supplanting hepatitis C infec-
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772-7246/© 2021 The Authors. Published by Elsevier B.V. This is an open access ar
ion.( Cholankeril and Ahmed, 2018 ) Similarly, annual healthcare costs

ttributed to alcohol-associated cirrhosis have outpaced costs related to

ther forms of liver disease.( Mellinger et al., 2018 ) 

Hospitalizations represent an important opportunity for quality

mprovement in this population, since 1) hospitalizations from ALD

including alcoholic hepatitis [AH] and acute-on-chronic liver fail-

re from alcohol use) are increasingly common( Cargill et al., 2020 ;

hompson et al., 2018 ), 2) inpatient stays are costly and morbid

 Liangpunsakul, 2011 ; Thompson et al., 2018 ), and 3) future health-

are use, including mortality and readmissions, may very well be pre-

ented. The standard of medical care provided to these patients in the

etting, however, has grown increasingly complex. Patients with ALD
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Fig. 1. Study population with exclusion criteria. 

p  

o  

a  

l  

c

 

l  

t  

i  

h

t  

o  

A  

e

M

C

 

f  

g  

b  

fi  

e  

(  

c  

h  

c  

m  

h  

g  

w

C

 

e  

t  

a  

a  

s  

d  

d  

T  

P

 

r  

m  

i  

(  

g  

h  

w  

e  

a  

E

Q

 

m  

a  

t  

t  

p  

c  

s  

2  

d  

v  

A  

w  

i  

i  

p  

a  

c  

 

w  

o  

n  

h  

t  

a  

t  

6  

a  

Q  

S  
resent to care at a late stage ( Shah et al., 2019 ), often with the sequela

f hepatic decompensation, such as bleeding from esophageal varices

nd infection.( Yu et al., 2010 ) Medical teams may also need to consider

iver transplantation for a subset of seriously ill patients and develop

omprehensive plans for improving abstinence. 

The first step to improving the quality of care delivered to this popu-

ation is identifying quality gaps and their impact on healthcare use. In

his study, we aimed to evaluate the receipt of evidence-based quality

ndicators (QIs) to actively drinking hospitalized patients with AH at a

igh-volume, academic tertiary healthcare system across 3 domains —

reatment of comorbid alcohol use disorder, the inpatient management

f complications of portal hypertension, and inpatient management of

LD —and observe associations between quality of care received for

ach domain and patient outcomes. 

aterials and methods 

ohort identification 

We performed a retrospective chart review of hospital encounters

or patients with AH who were admitted to UCLA Health (Ronald Rea-

an UCLA Medical Center or UCLA Medical Center, Santa Monica)

etween January 1, 2016 and January 1, 2019. We initially identi-

ed eligible hospital encounters using International Classification of Dis-

ases , Ninth Revision (ICD ‐9)( Nehra et al., 2013 ) or Tenth Revision

ICD ‐10)( Mellinger et al., 2018 ) codes for “alcoholic cirrhosis ” or “al-

oholic liver disease ” (See Fig. 1 ). Only care involving the patient’s first

ospitalization over the study period was assessed. Encounters were ex-

luded if 1) the patient did not have liver disease, 2) the patient did not

eet established criteria for AH ( Crabb et al., 2016 ) on admission, or

ad a liver biopsy and/or clinical documentation from a gastroenterolo-

ist indicating the etiology of disease was not AH, or 3) last alcohol use

as > 60 days from the date of admission. 

hart abstraction 

Data were abstracted by a team of clinician abstractors with experi-

nce using the electronic health record (EHR). Each abstractor received

raining from research personnel on how to use a standardized data

bstraction sheet to ensure consistency. Prior to data abstraction, each

bstractor completed ten test cases and received further training if ab-

tracted data did not match the test case solution set. Near the end of

ata abstraction, one primary clinician abstractor reviewed a 10% ran-

om sample of each abstractor’s data sample to assure accuracy of data.

he study team discussed and resolved any discrepancies by consensus.
2 
atient characteristics 

We abstracted EHR data for encounter demographics (age, gender,

ace, ethnicity, marital status, primary language, insurance status), ad-

ission laboratory studies (serum sodium, creatinine, total bilirubin,

nternational normalized ratio), post-discharge visits to primary care

number of visits), and receipt of specialty care. If a patient was seen by a

astroenterologist or transplant hepatologist for ≥ 1 visit after discharge,

e or she was classified as having received specialty care. Readmission

ithin 30 days of discharge and 6-month mortality were measured for

ach encounter. We assessed outcomes through our own EHR, as well

s that available from neighboring institutions through the Epic Care

verywhere function. ( Ross et al., 2020 ) 

uality indicators 

We selected 9 different QI measures across 3 domains – 1) manage-

ent of AUD, 2) management of hospitalized patients with cirrhosis,

nd 3) management specific to ALD. For the first domain, we selected

wo QIs focused on receipt of treatments for comorbid AUD among

hose who survived their hospitalization: receipt of 1) a prescription for

harmacotherapy for alcohol dependence and 2) a behavioral or psy-

hosocial intervention, both within 6 months of discharge. These were

elected from QIs developed for unhealthy alcohol use( Hepner et al.,

019 ), but the interval for receiving treatments was relaxed from 30

ays to 180 days in order to align with a recent publication showing

ery low rates of receiving AUD treatment in ambulatory Veterans with

LD ( Rogal et al., 2020 ). Pharmacotherapies we evaluated specifically

ere naltrexone, acamprosate, disulfiram, baclofen, gabapentin and top-

ramate. We counted the patient as having received behavioral therapy

f there was documentation confirming a visit to addiction medicine or

sychiatry —either addiction or general —for AUD care, attendance in

n alcohol rehabilitation program, participation in counseling such as

ognitive behavioral therapy or attendance of a 12-step group program.

For the second domain, we selected 4 QIs developed for inpatients

ith cirrhosis that were assigned the highest priority scores for standard

f care in the inpatient setting ( Kanwal et al., 2010 ): 3) patients with

ew or existing ascites admitted with symptoms related to ascites or

epatic encephalopathy should receive a diagnostic paracentesis, 4) pa-

ients with a polymorphonuclear leukocyte count ≥ 250 should receive

ntibiotics within 24 h, 5) patients admitted with or who developed gas-

rointestinal [GI] bleeding should receive antibiotics within 24 h, and

) patients admitted or developed GI bleeding should undergo esoph-

gogastroduodenoscopy [EGD] within 24 h. For the last domain, three

Is were selected based on the most recent American Association for the

tudy of Liver Disease guidance demonstrating practices of “proven ” or
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Table 1 

Cohort characteristics and outcomes. 

Variable N = 179 

Age, median years (IQR) 47 (37–56) 

Male Gender, N (%) 106 (59.2) 

Race/Ethnicity, N (%) 

Non-Hispanic White 88 (49.2) 

Non-Hispanic Black 11 (6.2) 

Hispanic 52 (29.1) 

Asian 6 (3.4) 

Other/Unknown 22 (12.3) 

Admission MELD-Na score, median (IQR) 25.2 (19.5–32.2) 

Admission discriminant function, median (IQR) 33 (14–56) 

Follow-up time, months (IQR) 21 (3–34) 

Died during index hospitalization, N (%) 33 (18.4) 

Died after index hospitalization, 6 months, N (%) 17 (11.6) 

Transplanted, N (%) 21 (11.7) 

Abbreviations: IQR, interquartile range; MELD-Na, Model for End-Stage 

Liver Disease-Sodium score. 
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likely ” benefit for patients with ALD( Crabb et al., 2020 ): 7) all patients

hould receive a nutrition consult, 8) patients meeting criteria for se-

ere AH —defined as Model for End-Stage Liver Disease Score [MELD]

 21( Dunn et al., 2005 ) or discriminant function [DF] > 32 —without an

xisting contraindication —should receive corticosteroids, and 9) all pa-

ients should receive counseling by the inpatient providers on abstinence

rom alcohol use, this was distinct from the post-discharge behavioral

r psychosocial intervention evaluated in the AUD domain. 

I adherence 

For each encounter, we determined eligibility for each QI. We then

etermined the receipt of QIs either during the encounter or after dis-

harge (for the AUD-related QIs). QI pass rates were calculated by di-

iding the number of patients that received the QIs by the number of

atients eligible for that QI. Patients who did not have either primary

are or specialty care follow up after discharge were not eligible for the

wo AUD QIs. 

ssociation between QI adherence and outcomes 

We used Fisher’s Exact Test to determine the association between the

eceipt of specific QIs and the study outcomes —6-month mortality for

ll QIs and 30-day readmission for the AUD QIs. We considered P ≤ 0.05

s statistically significant. We used SAS (version 9.4) for all statistical

nalyses. Due to the resultant small sample size, adjusted analyses were

ot performed. 

esults 

emographics and clinical characteristics 

There were 179 hospital encounters that met study inclusion and

xclusion criteria over the study period ( Fig. 1 ). Table 1 outlines the

aseline characteristics of the cohort. Median age at the time of ad-

ission was 47 years (IQR 37–56). The cohort was mostly male (59%)

nd non-Hispanic White (49%). The study population had advanced dis-

ase as 111 (62%) met criteria for severe AH. The median admission

ELD score was 25.2 (IQR 19.5–32.2) while median DF was 33 (IQR

4–56) and 109 (60.8%) had underlying cirrhosis. Post-encounter, pa-

ients were followed for a median of 21 months (IQR: 3–34). Fourteen

ercent died during the hospitalization, 17% died following discharge,

nd 21 (11.7%) underwent liver transplantation. Of the patients who

urvived their index hospitalization, 73% had at least one follow-up visit

ith a primary or specialty (GI and/or hepatology) care clinic, and 36

24.8%) were re-admitted within 30 days. 
3 
I pass rates 

The final list of QIs measured with their corresponding domains and

efinitions, as well as the pass rates and the total number of encounters

ligible for each QI can be found in Table 2 for the AUD domain and

upplementary Table 1 for the other domains. Each encounter, on av-

rage, qualified for 5 (IQR 5–6) QIs and achieved 50% (IQR 40% − 67%)

f recommended care. The AUD domain had the lowest pass rate on ag-

regate, with only 19.1% ( n = 18) of patients receiving pharmacother-

py within 6 months and 35.1% ( n = 33) receiving behavioral therapy

ithin 6 months. Of patients receiving pharmacotherapy, only baclofen

 n = 4), acamprosate ( n = 2), naltrexone ( n = 1) and gabapentin ( n = 14)

ere prescribed. These individual agents were not mutually exclusive of

ach other —3 patients received a prescription for more than one agent

uring the 6-month period. There was considerable variation among the

emaining domains —ALD-specific care and inpatient cirrhosis care. 

ssociation between QIs and outcomes 

Receipt of behavioral therapy was the only QI found to be associ-

ted with lower 6-month mortality (3% vs. 18%, p = 0.05) in bivariate

nalyses ( Table 3 ) . It was not, however, associated with 30-day read-

issions (15% vs. 31%, p = 0.14). We did not find significant associ-

tions between adherence to the other seven QIs and 6-month mortal-

ty ( Supplementary Table 2 ). We found no statistically significant dif-

erences in demographics or clinical characteristics, including disease

everity, between patients who received and did not receive behavioral

herapy ( Supplementary Table 3 ). 

iscussion 

In this study, we measured pass rates of evidence based QIs and eval-

ated the association between QIs with clinical outcomes during inpa-

ient encounters for AH. On average, only 50% of recommended QIs

ere delivered during each admission. The AUD domain had the lowest

ggregate pass rate at 27% with only 18.2% and 35.1% of patients re-

eiving pharmacotherapy and behavioral therapy, respectively. Among

he 9 QIs, we found that receipt of behavioral therapy after discharge

as associated with lower 6-month mortality. 

Firstly, our findings highlight a critical lack of diverse strategies

o address AUD among hospitalized adults with ALD. Alcohol cessa-

ion is the only intervention that improves long-term outcomes in this

opulation, but brief counseling alone is not sufficient for addressing

UD( Lackner et al., 2017 ). AUD treatments, which include behavioral

herapy (such as motivational interviewing ( Smedslund et al., 2011 ),

ognitive behavioral therapy( Magill et al., 2019 )) and pharmacother-

py, are effective, evidence-based, and may be even more valuable

hen combined.( Ray et al., 2020 ) Pass rates for receiving these treat-

ents, as measured in this cohort of hospitalized patients with alco-

olic hepatitis, are very low and similar to pass rates that have been re-

orted in outpatients with and without cirrhosis. ( Hepner et al., 2019 )

 Rogal et al., 2020 ). By comparison, pass rates for managing other

spects of all-cause cirrhosis for inpatients and outpatients are over-

ll higher ( Gonzalez et al., 2021 ; Kardashian et al., 2020 ), AUD care

hould thus be a critical priority for future improvement efforts and

ill rely on overcoming specific barriers. For providers, these include

 lack of time, little training ( Im et al., 2020 ) and poor access to sub-

pecialty care, while patients may face financial issues, insurance is-

ues, and perceived societal stigma of an addiction diagnosis.( Bazzi and

aitz, 2018 ; Mellinger et al., 2018 ) The low pass-rates for pharma-

otherapy in particular are not surprising, as a prior survey study found

hat 84% of hepatology providers were less than comfortable prescrib-

ng these drugs, with 71% having never prescribed any AUD pharma-

otherapeutic agents.( Im et al., 2020 ) Nearly a fifth of providers ex-

ressed significant concern about potential side effects of these agents.

uch of this hesitation is due to the lack of FDA-approval for any of
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Table 2 

Quality indicators and pass rates for alcohol-use disorder care. 

Quality Indicator QI Pass Rate (%) Eligible for QI (N) 

Alcohol-use disorder care 

If patients survived hospitalization for ALD, then they receive a prescription for AUD pharmacotherapy within 6 months. 19.1 94 

If patients survive hospitalization for ALD, then they receive AUD behavioral therapy within 6 months. 35.1 94 

Total AUD care pass rate. 27 188 

Abbreviations: ALD, alcohol associated liver disease; AUD, alcohol use disorder. 

Table 3 

Association between receipt of AUD QIs and 6-month mortality. 

Quality Indicator 

Received % died within 6 months 

(no./tot no.) 

Did not receive % died within 6 

months (no./tot no.) p-value 

Alcohol-use disorder care 

If patients survived hospitalization for ALD, then they 

receive a prescription for AUD pharmacotherapy within 6 

months. 

5.9 (1/18) 14.6 (11/75) p = 0.44 

If patients survive hospitalization for ALD, then they 

receive AUD behavioral therapy in 6 months. 

3 (1/33) 18 (11/61) p = 0.05 

Abbreviations: ALD, alcohol associated liver disease; AUD, alcohol use disorder. 

Supplementary Table 1 

. Quality indicators and pass rates for inpatient cirrhosis care and alcohol-associated liver disease care. 

Quality Indicator QI Pass Rate Eligible for QI (N) 

Inpatient cirrhosis care 

If patients with ascites are admitted for symptoms related to ascites or encephalopathy, then they receive 

a diagnostic paracentesis within 24 h. 

85 95 

If patients have ascitic fluid PMN ≥ 250, then they receive antibiotics within 24 h. 100 18 

If patients with cirrhosis are admitted with or develop GI bleeding as an inpatient, then they receive 

antibiotics within 24 h. 

84.6 39 

If patients present with UGIB, then they receive EGD within 24 h of presentation. 51.1 47 

Alcohol-associated liver disease care 

If patients are admitted with ALD, then they receive a nutrition consult. 86.6 179 

If patients are admitted with severe ALD (MELD > 21 or DF > 32), then they receive corticosteroids unless 

they have a contraindication. 

17.1 111 

If patients are admitted with ALD, then they are counseled on abstinence. 84.4 179 

Abbreviations: PMN, polymorphonuclear leukocyte; UGIB, upper gastrointestinal bleed; EGD, esophagogastroduodenoscopy; ALD, alcohol associated liver disease; 

AUD, alcohol use disorder. 

Supplementary Table 2 

. Association between receipt of non-AUD QIs and 6-month mortality. 

Quality Indicator 

Received % died within 6 

months (no./tot no.) 

Did not receive % died 

within 6 months (no./tot no.) p-value 

Inpatient cirrhosis care 

If patients with ascites are admitted for symptoms related to ascites or encephalopathy, 

then they receive a diagnostic paracentesis within 24 h. 

33.3 (27/81) 21.4 (3/14) p = 0.53 

If patients have ascitic fluid PMN ≥ 250, then they receive antibiotics within 24 h. n/a n/a n/a 

If patients with cirrhosis are admitted with or develop GI bleeding as an inpatient, then 

they receive antibiotics within 24 h. 

21.2 (7/33) 33.3 (2/6) p = 0.6 

If patients present with UGIB, then they receive EGD within 24 h of presentation. 25 (6/24) 17.4 (4/23) p = 0.72 

Alcohol-associated liver disease care 

If patients are admitted with ALD, then they receive a nutrition consult. 27.7 (43/155) 16.7 (4/24) p = 0.32 

If patients are admitted with severe ALD (MELD > 21 or DF > 32), then they receive 

corticosteroids unless they have a contraindication. 

36.8 (7/19) 29.3 (27/92) p = 0.58 

If patients are admitted with ALD, then they are counseled on abstinence. 24.5 (37/151) 35.7 (10/28) p = 0.24 

Abbreviations: PMN, polymorphonuclear leukocyte; UGIB, upper gastrointestinal bleed; EGD, esophagogastroduodenoscopy; ALD, alcohol associated liver disease;. 
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hese drugs in patients with advanced liver disease. Baclofen, a gamma-

minobutryic acid B-receptor agonist, is the only drug with random-

zed control trial data to support its use in cirrhosis.( Addolorato et al.,

007 ) More prospective trials of FDA-approved pharmacotherapies are

eeded in patients with liver disease. Critically, unlike the medical QIs

nalyzed in this study, the AUD treatments required a “two-step ” pro-

ess: the provider to prescribe/generate the referral and the patient to

ll and/or attend the clinic session. There are barriers between these

wo steps —access to transportation, insurance issues —that contributed,

n part, to the low AUD pass rates. ( Mellinger et al., 2018 ). 
4 
Next, we found that receipt of behavioral therapy within 6 months

as associated with improved mortality among patients who sur-

ived hospitalization. This aligns with results from a prior retrospec-

ive study that showed a similar link between use of alcohol re-

abilitation services and improved mortality in hospitalized adults

ith ALD.( Peeraphatdit et al., 2020 ) We did not, however, observe a

ignificant association between receipt of pharmacotherapy and out-

omes, though there was a trend towards decreased mortality. Since

e only measured whether patients were prescribed treatment, this

nding may reflect poor daily adherence to recommended therapy,
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Supplementary Table 3 

Receipt of behavioral therapy by demographics and disease severity. 

Variable Received behavioral therapy% (n/tot n) p-value 

Female gender 26 (19/73) 0.36 

Male gender 19.8 (21/106) 

Hispanic 23 (12/52) 0.98 

Non-Hispanic white 22.7 (20/88) 

Non-Hispanic non-white 21.6 (8/37) 

English speaking 23.8 (38/160) 0.37 

non-English speaking 11.1 (2/18) 

MELD 0–10 33.3 (2/6) 0.4 

MELD 11–20 25.86 (15/58) 

MELD 21–30 23.61 (17/72) 

MELD 31–40 13.95 (6/43) 
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hich has been previously demonstrated in AUD populations with-

ut liver disease.( Dermody et al., 2018 ) Further research is necessary

o establish the efficacy of AUD pharmaco therapies in ALD, as this,

utside of baclofen, has largely been unstudied compared to other

opulations with AUD.( Winder et al., 2015 ) Alcohol cessation counsel-

ng was done frequently (84.4% pass rate) but was not associated with

mproved outcomes. This may reflect the lack of formal, inpatient ad-

iction services at our medical center and an inability to assess whether

hese interventions were grounded in current evidence and accepted

est practices. 

Interestingly, we also did not identify significant disparities in re-

eipt of AUD treatments, even though racial and ethnic disparities in

LD have been observed with respect to health care utilization and mor-

ality in other studies.( May et al., 2016 ) It is likely, however, that our

mall sample size made it more challenging to observe significant differ-

nces in care. Surprisingly, we found no significant association between

eceipt of other QIs for recommended inpatient care and patient out-

omes. 

An important finding is that ICD codes used to identify patients with

lcohol-related liver disease did not effectively capture a population of

atients that was actively drinking in the past 60 days when confirmed

ith manual abstraction; in fact, over 45% were excluded since there

ere no reports of active drinking. This raises significant concerns about

sing these codes to identify cohorts of patients who may benefit from

nterventions targeting AUD. To create effective, tailored interventions,

e must have more accurate, validated codes to identify active alcohol

se. Validation studies for these codes should be undertaken to inform

uture secondary data set analyses. For instance, alcohol biomarkers are

ccurate, objective measurements of recent drinking and their role in

alidating an actively drinking population with ALD should be investi-

ated. 

We acknowledge some limitations. We relied on EHR documentation

o determine whether there was adequate receipt of AUD outcomes, but

t is possible that patients received care through community-based pro-

rams or through facilities outside our health system, which may under-

stimate the total receipt of care. Similarly, a proportion of patients in

ur sample did not follow-up in our health system following their index

ospitalization, which may underestimate our estimates for hospitaliza-

ion and mortality. We omitted such patients from our analysis of AUD

are to ensure completeness of data. Next, our overall sample size was

mall, which limited our ability to perform regression analyses. We were

dditionally unable to account for the success or failure of any AUD-

elated treatment in maintaining abstinence, nor were we able to ac-

ount for safety data for pharmacotherapy. Some potential confounders

ere not included, such as other substance use disorders and the sever-

ty of underlying medical co-morbidities. Lastly, this observational study

ccurred before two major developments that may have shifted percep-

ions on the importance of AUD treatment in our health system: 1) the

ublication of the AASLD guidelines on ALD( Crabb et al., 2020 ), 2) the

ffects of lockdown during the COVID-19 pandemic, which has led to

ell-publicized increases in rates of harmful drinking ( Kim et al., 2020 )
5 
nd 3) the development of a protocol for early transplantation for pa-

ients with ALD. We believe, however, that these have created an op-

imal environment and timeliness for quality improvement initiatives

ocused on ALD in this population. 

Our study had several strengths. Our population was ethnically di-

erse and indicative of those with ALD across the US. The mortality

ates we observed were similar to those seen in prior studies of patients

ith AH.( Hughes et al., 2018 ) The study cohort was validated using

tandardized criteria and manual chart review to ensure all encounters

ere representative of patients who had active or recent drinking near

he time of admission, consistent with known diagnostic criteria for al-

oholic hepatitis. We also evaluated patients over a long study period of

1 months, allowing us to ascertain their post-hospital clinical course,

heir referral and receipt of AUD care and outcomes. Lastly, compared

o other studies, we looked at a broad set of practices in the hospital

etting to better understand the association between receipt of health

ervices and patient outcomes. 

Based on our findings, there are future directions that we would rec-

mmend. First, while there has been development of widely accepted,

vidence based QIs for patients with cirrhosis ( Kanwal et al., 2019 ) and

pdated recent ALD guidelines ( Crabb et al., 2020 ), there should be de-

elopment of QIs that involve more specific metrics for ALD care. This

isease process is unique in that it requires highly specialized care for

he liver disease and the addiction disorder. ALD-specific QIs are needed

o best inform the care of this population going forward. Second, pilot

nterventions should be developed to improve AUD care in a number

f care settings. Progressive solutions, such as a multi-disciplinary ALD

linic, have begun to emerge in the outpatient setting ( Mellinger et al.,

021 ), however the inpatient setting is distinct in that patients with ALD

n that it may be the patient’s first form of contact with a healthcare

ystem. We hope that our work will drive the creation of unique pilot

nterventions that can be applied in the inpatient setting for this at-risk

opulation. Identifying patient and provider barriers to improving QIs

n the hospital is a critical next step in research. Understanding factors

hat may influence relapse in these patients is also critical. The presence

f psychiatric co-morbidities, severity of AUD, concurrent use of other

ubstances, worse physical health and unemployment are among the

onsiderations that impact relapse rates in this population. ( Moos and

oos, 2006 ; Sliedrecht et al., 2019 ) Lastly, the development of novel

reatments is needed to address the profound hepatic injury that occurs

n severe AH. 

In conclusion, we studied the quality of care across 3 different do-

ains for hospital encounters involving patients with alcoholic hepatitis

n a large, diverse integrated health system. Our goal was to determine

pecific intervention targets that are drivers of key outcomes —mortality

nd hospital readmission —to best direct future QI initiatives. The pass

ates among the different domains were variable, with receipt of addic-

ion care being the lowest on aggregate. Patients who received behav-

oral therapy for AUD had lower 6-month mortality, highlighting a key

arget for future QI. Further research should focus on firmly linking hos-

italized patients with ALD to addiction treatments prior to discharge

o ensure optimal care to this high risk and vulnerable population. 

Financial/Grant Support: Melvin and Bren Simon Gastroenterology

uality Improvement Program 

uthor statement 

Adam Winters: Conceptualization, methodology, writing – original

 draft, writing – review & editing, project administration 

Folasade May: Conceptulization, methodology, writing – review &

diting 

Yun Wang: Data curation, writing review & editing 

Paul Shao: Data curation, writing review & editing 

Liu Yang: Data curation, formal analysis 

Arpan Patel: Conceptualization, methodology, formal analysis, writ-

ng —review & editing, supervision, projection administration 



A.C. Winters, F.P. May, Y. Wang et al. Drug and Alcohol Dependence Reports 1 (2021) 100004 

D

R

A  

 

 

 

B  

C  

 

 

C  

 

 

C  

 

 

 

 

C  

 

 

D  

 

D  

 

G  

 

 

 

G  

 

 

 

 

H  

 

 

H  

I  

 

 

 

 

K  

 

 

 

K  

 

 

K  

 

 

K  

 

 

 

L  

 

 

L  

 

M  

 

 

M  

 

 

M  

 

 

M  

 

 

M  

 

 

M  

 

N  

 

P  

 

 

 

R  

 

 

R  

 

 

R  

 

 

S  

S  

 

 

 

 

 

 

 

 

 

 

S  

 

S  

 

T  

 

W  

Y  

 

eclaration of competing interest 

The authors report no conflicts of interest. 

eferences 

ddolorato, G., Leggio, L., Ferrulli, A., Cardone, S., Vonghia, L., Mirijello, A.,

Abenavoli, L., D’Angelo, C., Caputo, F., Zambon, A., Haber, P.S., Gasbarrini, G., 2007,

Dec 8. Effectiveness and safety of baclofen for maintenance of alcohol abstinence in

alcohol-dependent patients with liver cirrhosis: randomised, double-blind controlled

study. Lancet 370 (9603). doi: 10.1016/S0140-6736(07)61814-5 , 1915-1922 . 

azzi, A., Saitz, R., 2018, Nov 13. Screening for unhealthy alcohol use. JAMA 320 (18),

1869–1871. doi: 10.1001/jama.2018.16069 . 

argill, Z., Kattiparambil, S., Hansi, N., Barnabas, A., Shawcross, D.L., Williams, R., &

Agarwal, K. (2020). Severe alcohol-related liver disease admissions post-COVID-19

lockdown: canary in the coal mine?Frontline Gastroenterol., flgastro-2020-101693.

https://doi.org/10.1136/flgastro-2020-101693. 

holankeril, G., Ahmed, A. (2018, Aug). Alcoholic liver disease replaces hep-

atitis C virus infection as the leading indication for liver transplanta-

tion in the United States. Clin. Gastroenterol. Hepatol. , 16 (8), 1356–1358.

https://doi.org/10.1016/j.cgh.2017.11.045. 

rabb, D.W., Bataller, R., Chalasani, N.P., Kamath, P.S., Lucey, M., Mathurin, P., Mc-

Clain, C., McCullough, A., Mitchell, M.C., Morgan, T.R., Nagy, L., Radaeva, S.,

Sanyal, A., Shah, V., Szabo, G., Consortia, N.A.H., 2016, Apr. Standard definitions

and common data elements for clinical trials in patients with alcoholic hepatitis: rec-

ommendation from the NIAAA alcoholic hepatitis consortia. Gastroenterology 150

(4), 785–790. doi: 10.1053/j.gastro.2016.02.042 . 

rabb, D.W., Im, G.Y., Szabo, G., Mellinger, J.L., Lucey, M.R., 2020, Jan. Diagnosis

and treatment of alcohol-associated liver diseases: 2019 practice guidance from the

american association for the study of liver diseases. Hepatology 71 (1), 306–333.

doi: 10.1002/hep.30866 . 

ermody, S.S., Wardell, J.D., Stoner, S.A., Hendershot, C.S., 2018, Aug 16. Predictors

of daily adherence to naltrexone for alcohol use disorder treatment during a mobile

health intervention. Ann. Behav. Med. 52 (9), 787–797. doi: 10.1093/abm/kax053 . 

unn, W., Jamil, L.H., Brown, L.S., Wiesner, R.H., Kim, W.R., Menon, K.V., Malinchoc, M.,

Kamath, P.S., Shah, V., 2005, Feb. MELD accurately predicts mortality in patients with

alcoholic hepatitis. Hepatology 41 (2), 353–358. doi: 10.1002/hep.20503 . 

onzalez, J.J., DiBattista, J., Gomez, V., Gonzalez, E., Zhang, Q., Vaughn, V.M., Tap-

per, E.B., 2021, Jun 15. Impact of inpatient attending specialty and gastroen-

terology consultation on quality of care of patients hospitalized with decompen-

sated cirrhosis: inpatient quality of care for decompensated cirrhosis. Am. J. Med.

doi: 10.1016/j.amjmed.2021.05.010 . 

rant, B.F., Chou, S.P., Saha, T.D., Pickering, R.P., Kerridge, B.T., Ruan, W.J., Huang,

B., Jung, J., Zhang, H., Fan, A., & Hasin, D.S. (2017, Sep 1). Prevalence of 12-

month alcohol use, high-risk drinking, and DSM-IV alcohol use disorder in the

United States, 2001-2002 to 2012-2013: Results From the National Epidemiologic

Survey on Alcohol and Related Conditions. JAMA Psychiatry , 74 (9), 911–923.

https://doi.org/10.1001/jamapsychiatry.2017.2161. 

epner, K.A., Paddock, S.M., Watkins, K.E., Hoggatt, K.J., Rubenstein, L.V., Bogart, A.,

Iyiewuare, P.O., Rosenbluth, S.C., Pincus, H.A., 2019, Feb. Rates and impact of ad-

herence to recommended care for unhealthy alcohol use. J. Gen. Intern. Med. 34 (2),

256–263. doi: 10.1007/s11606-018-4749-3 . 

ughes, E., Hopkins, L.J., Parker, R., 2018. Survival from alcoholic hepatitis has not im-

proved over time. PLoS ONE 13 (2). doi: 10.1371/journal.pone.0192393 , e0192393 . 

m, G.Y., Mellinger, J.L., Winters, A., Aby, E.S., Lominadze, Z., Rice, J., Lucey, M.R.,

Arab, J.P., Goel, A., Jophlin, L.L., Sherman, C.B., Parker, R., Chen, P.H., Devuni, D.,

Sidhu, S., Dunn, W., Szabo, G., Singal, A.K., & Shah, V.H. (2020, Oct 15). Provider

attitudes and practices for alcohol screening, treatment and education in patients

with liver disease: a survey from the AASLD ALD SIG. Clin. Gastroenterol. Hepa-

tol. https://doi.org/10.1016/j.cgh.2020.10.026. 

anwal, F., Kramer, J., Asch, S.M., El-Serag, H., Spiegel, B.M., Edmundowicz, S.,

Sanyal, A.J., Dominitz, J.A., McQuaid, K.R., Martin, P., Keeffe, E.B., Friedman, L.S.,

Ho, S.B., Durazo, F., Bacon, B.R., 2010, Aug. An explicit quality indicator set for mea-

surement of quality of care in patients with cirrhosis. Clin. Gastroenterol. Hepatol. 8

(8), 709–717. doi: 10.1016/j.cgh.2010.03.028 . 

anwal, F., Tapper, E.B., Ho, C., Asrani, S.K., Ovchinsky, N., Poterucha, J., Flores, A.,

Ankoma-Sey, V., Luxon, B., Volk, M., 2019, Apr. Development of quality measures in

cirrhosis by the practice metrics committee of the American association for the study

of liver diseases. Hepatology. 69 (4), 1787–1797. doi: 10.1002/hep.30489 . 

ardashian, A., Patel, A.A., Aby, E.S., Cusumano, V.T., Soroudi, C., Winters, A.C., Wu, E.,

Beah, P., Delshad, S., Kim, N., Yang, L., May, F.P., 2020, Dec. Identifying quality gaps

in preventive care for outpatients with cirrhosis within a large, academic health care

system. Hepatol. Commun. 4 (12), 1802–1811. doi: 10.1002/hep4.1594 . 

im, J.U., Majid, A., Judge, R., Crook, P., Nathwani, R., Selvapatt, N., Lovendoski, J.,

Manousou, P., Thursz, M., Dhar, A., Lewis, H., Vergis, N., Lemoine, M., 2020,

Oct. Effect of COVID-19 lockdown on alcohol consumption in patients with pre-

existing alcohol use disorder. Lancet Gastroenterol. Hepatol. 5 (10), 886–887.

doi: 10.1016/S2468-1253(20)30251-X . 
6 
ackner, C., Spindelboeck, W., Haybaeck, J., Douschan, P., Rainer, F., Terracciano, L.,

Haas, J., Berghold, A., Bataller, R., Stauber, R.E., 2017, Mar. Histological parameters

and alcohol abstinence determine long-term prognosis in patients with alcoholic liver

disease. J. Hepatol. 66 (3), 610–618. doi: 10.1016/j.jhep.2016.11.011 . 

iangpunsakul, S., 2011, Sep). Clinical characteristics and mortality of hospitalized alco-

holic hepatitis patients in the United States. J. Clin. Gastroenterol. 45 (8), 714–719.

doi: 10.1097/MCG.0b013e3181fdef1d . 

agill, M., Ray, L., Kiluk, B., Hoadley, A., Bernstein, M., Tonigan, J.S., Carroll, K., 2019,

Dec. A meta-analysis of cognitive-behavioral therapy for alcohol or other drug use

disorders: treatment efficacy by contrast condition. J. Consult. Clin. Psychol. 87 (12),

1093–1105. doi: 10.1037/ccp0000447 . 

ay, F.P., Rolston, V.S., Tapper, E.B., Lakshmanan, A., Saab, S., Sundaram, V., 2016,

Oct 10. The impact of race and ethnicity on mortality and healthcare utiliza-

tion in alcoholic hepatitis: a cross-sectional study. BMC Gastroenterol. 16 (1).

doi: 10.1186/s12876-016-0544-y , 129 . 

ellinger, J.L., Scott Winder, G., DeJonckheere, M., Fontana, R.J., Volk, M.L., Lok, A.S.F.,

Blow, F.C., 2018, Aug. Misconceptions, preferences and barriers to alcohol use

disorder treatment in alcohol-related cirrhosis. J. Subst. Abuse Treat. 91, 20–27.

doi: 10.1016/j.jsat.2018.05.003 . 

ellinger, J.L., Shedden, K., Winder, G.S., Tapper, E., Adams, M., Fontana, R.J.,

Volk, M.L., Blow, F.C., Lok, A.S.F., 2018, Sep. The high burden of alcoholic cirrho-

sis in privately insured persons in the United States. Hepatology. 68 (3), 872–882.

doi: 10.1002/hep.29887 . 

ellinger, J.L., Winder, G.S., Fernandez, A.C., Klevering, K., Johnson, A., Asefah, H.,

Figueroa, M., Buchanan, J., Blow, F., Lok, A.S.F., 2021, Apr 9. Feasibility and early ex-

perience of a novel multidisciplinary alcohol-associated liver disease clinic. J. Subst.

Abuse Treat. 130. doi: 10.1016/j.jsat.2021.108396 , 108396 . 

oos, R.H., Moos, B.S., 2006, Feb. Rates and predictors of relapse after natural

and treated remission from alcohol use disorders. Addiction. 101 (2), 212–222.

doi: 10.1111/j.1360-0443.2006.01310.x . 

ehra, M.S., Ma, Y., Clark, C., Amarasingham, R., Rockey, D.C., Singal, A.G., 2013, May-

Jun. Use of administrative claims data for identifying patients with cirrhosis. J. Clin.

Gastroenterol. 47 (5), e50–e54. doi: 10.1097/MCG.0b013e3182688d2f . 

eeraphatdit, T.B., Kamath, P.S., Karpyak, V.M., Davis, B., Desai, V., Liangpunsakul, S.,

Sanyal, A., Chalasani, N., Shah, V.H., Simonetto, D.A., 2020, Feb. Alcohol rehabili-

tation within 30 days of hospital discharge is associated with reduced readmission,

relapse, and death in patients with alcoholic hepatitis. Clin. Gastroenterol. Hepatol.

18 (2), 477–485. doi: 10.1016/j.cgh.2019.04.048 , e475 . 

ay, L.A., Meredith, L.R., Kiluk, B.D., Walthers, J., Carroll, K.M., Magill, M., 2020, Jun 1.

Combined pharmacotherapy and cognitive behavioral therapy for adults with alcohol

or substance use disorders: a systematic review and meta-analysis. JAMA Netw. Open.

3 (6). doi: 10.1001/jamanetworkopen.2020.8279 , e208279 . 

ogal, S., Youk, A., Zhang, H., Gellad, W.F., Fine, M.J., Good, C.B., Chartier, M., DiMar-

tini, A., Morgan, T., Bataller, R., Kraemer, K.L., 2020, Jun. Impact of alcohol use

disorder treatment on clinical outcomes among patients with cirrhosis. Hepatology.

71 (6), 2080–2092. doi: 10.1002/hep.31042 . 

oss, M.K., Sanz, J., Tep, B., Follett, R., Soohoo, S.L., Bell, D.S., 2020, Oct. Accu-

racy of an electronic health record patient linkage module evaluated between

neighboring academic health care centers. Appl. Clin. Inform. 11 (5), 725–732.

doi: 10.1055/s-0040-1718374 . 

AMHSA. (2019). 2019 national survey of drug use and health. Retrieved October 19th

2021, from 

hah, N.D., Ventura-Cots, M., Abraldes, J.G., Alboraie, M., Alfadhli, A., Argemi, J.,

Badia-Aranda, E., Arus-Soler, E., Barritt, A.S.t., Bessone, F., Biryukova, M., Car-

rilho, F.J., Fernandez, M.C., Dorta Guiridi, Z., El Kassas, M., Eng-Kiong, T., Queiroz

Farias, A., George, J., Gui, W., Thurairajah, P.H., Hsiang, J.C., Husic-Selimovic, A.,

Isakov, V., Karoney, M., Kim, W., Kluwe, J., Kochhar, R., Dhaka, N., Costa, P.M.,

Nabeshima Pharm, M.A., Ono, S.K., Reis, D., Rodil, A., Domech, C.R., Saez-Royuela,

F., Scheurich, C., Siow, W., Sivac-Burina, N., Dos Santos Traquino, E.S., Some, F.,

Spreckic, S., Tan, S., Vorobioff, J., Wandera, A., Wu, P., Yacoub, M., Yang, L., Yu,

Y., Zahiragic, N., Zhang, C., Cortez-Pinto, H., & Bataller, R. (2019, Oct). Alcohol-

related liver disease is rarely detected at early stages compared with liver diseases of

other etiologies worldwide. Clin. Gastroenterol. Hepatol. , 17 (11), 2320–2329 e2312.

https://doi.org/10.1016/j.cgh.2019.01.026. 

liedrecht, W., de Waart, R., Witkiewitz, K., Roozen, H.G., 2019, Aug. Alcohol

use disorder relapse factors: a systematic review. Psychiatry Res. 278, 97–115.

doi: 10.1016/j.psychres.2019.05.038 . 

medslund, G., Berg, R.C., Hammerstrøm, K.T., Steiro, A., Leiknes, K.A., Dahl, H.M.,

Karlsen, K., 2011. Motivational interviewing for substance abuse. Cochrane Database

Systematic Rev. (5) doi: 10.1002/14651858.CD008063.pub2 . 

hompson, J.A., Martinson, N., Martinson, M., 2018, Sep. Mortality and costs associated

with alcoholic hepatitis: a claims analysis of a commercially insured population. Al-

cohol 71, 57–63. doi: 10.1016/j.alcohol.2018.02.003 . 

inder, G.S. , M, J. , Fontana, R.J , 2015. Preventing drinking relapse in patients with al-

coholic liver disease. Curr. Psychiatry 14 (12), 22–28 30-32 . 

u, C.H., Xu, C.F., Ye, H., Li, L., & Li, Y.M. (2010, May 21). Early mortality of alcoholic

hepatitis: a review of data from placebo-controlled clinical trials. World J. Gastroen-

terol. , 16 (19), 2435–2439. https://doi.org/10.3748/wjg.v16.i19.2435. 

https://doi.org/10.1016/S0140-6736(07)61814-5
https://doi.org/10.1001/jama.2018.16069
https://doi.org/10.1053/j.gastro.2016.02.042
https://doi.org/10.1002/hep.30866
https://doi.org/10.1093/abm/kax053
https://doi.org/10.1002/hep.20503
https://doi.org/10.1016/j.amjmed.2021.05.010
https://doi.org/10.1007/s11606-018-4749-3
https://doi.org/10.1371/journal.pone.0192393
https://doi.org/10.1016/j.cgh.2010.03.028
https://doi.org/10.1002/hep.30489
https://doi.org/10.1002/hep4.1594
https://doi.org/10.1016/S2468-1253(20)30251-X
https://doi.org/10.1016/j.jhep.2016.11.011
https://doi.org/10.1097/MCG.0b013e3181fdef1d
https://doi.org/10.1037/ccp0000447
https://doi.org/10.1186/s12876-016-0544-y
https://doi.org/10.1016/j.jsat.2018.05.003
https://doi.org/10.1002/hep.29887
https://doi.org/10.1016/j.jsat.2021.108396
https://doi.org/10.1111/j.1360-0443.2006.01310.x
https://doi.org/10.1097/MCG.0b013e3182688d2f
https://doi.org/10.1016/j.cgh.2019.04.048
https://doi.org/10.1001/jamanetworkopen.2020.8279
https://doi.org/10.1002/hep.31042
https://doi.org/10.1055/s-0040-1718374
https://doi.org/10.1016/j.psychres.2019.05.038
https://doi.org/10.1002/14651858.CD008063.pub2
https://doi.org/10.1016/j.alcohol.2018.02.003
http://refhub.elsevier.com/S2772-7246(21)00004-4/sbref0036
http://refhub.elsevier.com/S2772-7246(21)00004-4/sbref0036
http://refhub.elsevier.com/S2772-7246(21)00004-4/sbref0036
http://refhub.elsevier.com/S2772-7246(21)00004-4/sbref0036

	Alcohol use disorder treatment and outcomes among hospitalized adults with alcoholic hepatitis
	Introduction
	Materials and methods
	Cohort identification
	Chart abstraction
	Patient characteristics
	Quality indicators
	QI adherence
	Association between QI adherence and outcomes

	Results
	Demographics and clinical characteristics
	QI pass rates
	Association between QIs and outcomes

	Discussion
	Author statement
	Declaration of competing interest
	References




