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Abstract
BACKGROUND
Severe alcoholic hepatitis (AH) is one of the most lethal manifestations of alcohol-associated liver disease. In light of the increase in alcohol consumption worldwide, the incidence of AH is on the rise, and data examining the trends of AH admission is needed.

AIM
To examine inpatient admission trends secondary to AH, along with their clinical outcomes and epidemiological characteristics.

METHODS
[bookmark: OLE_LINK16]The National Inpatient Sample (NIS) database was utilized, and data from 2011 to 2017 were reviewed. We included individuals aged ≥ 21 years who were admitted with a primary or secondary diagnosis of AH using the International Classification of Diseases (ICD)-9 and its correspondent ICD-10 codes. Hepatitis not related to alcohol was excluded. The national estimates of inpatient admissions were obtained using sample weights provided by the NIS.

RESULTS
AH-related hospitalization demonstrated a significant increase in the USA from 281 506 (0.7% of the total admission in 2011) to 324 050 (0.9% of the total admission in 2017). The median age was 54 years. The most common age group was 45–65 years (range 57.8%–60.7%). The most common race was white (63.2%–66.4%), and patients were predominantly male (69.7%–71.2%). The primary healthcare payers were Medicare (29.4%–30.7%) and Medicaid (21.5%–32.5%). The most common geographical location was the Southern USA (33.6%–34.4%). Most patients were admitted to a tertiary care center (50.2%–62.3%) located in urban areas. Mortality of AH in this inpatient sample was 5.3% in 2011 and 5.5% in 2017. The most common mortality-associated risk factors were acute renal failure (59.6%–72.1%) and gastrointestinal hemorrhage (17.2%–20.3%). The total charges were noted to range between $25 242.62 and $34 874.50.

CONCLUSION
The number of AH inpatient hospitalizations significantly increased from 2011 to 2017. This could have a substantial financial impact with increasing healthcare costs and utilization. AH-mortality remained the same.
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[bookmark: OLE_LINK4482][bookmark: OLE_LINK4483]Core tip: This study demonstrated a significant increase in the number of hospitalizations due to alcoholic-associated hepatitis (AH) throughout the USA, with an overall increase in the cost and financial burden of the disease. These trends were in line with the increase in the incidence of alcohol misuse across the years. This study provides potential data for future prospective research to help trigger more aggressive screening and prevention methods for alcohol abuse to prevent AH. Additionally, there is a need for the development of novel therapeutic agents targeting the disease since AH treatment is limited. 

INTRODUCTION
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Alcohol-associated liver disease (ALD) comprises a spectrum of liver diseases ranging from reversible fatty liver to severe alcohol-associated hepatitis (AH) and cirrhosis, to acute-on-chronic liver failure[1]. All manifestations of ALD may overlap and can develop after heavy alcohol consumption for at least 6 mo[2]. AH is a clinical syndrome with acute onset jaundice in the presence of heavy alcohol misuse[2]. Mild AH patients with alcohol abstinence can have a good outcome. However, those with severe disease defined by Maddrey’s discriminant function ≥ 32, or model for end-stage liver disease score ≥ 20, have a high 30-d mortality rate[1]. ALD is one of the leading causes of cirrhosis and it is the second leading indication for liver transplantation in the USA according to the Scientific Registry of Transplant Recipients data[3]. Alcohol consumption continues to be on the rise, with global data extrapolated from the World Health Organization showing the average annual per capita alcohol consumption has risen from 5.5 L in 2005 to 6.4 L in 2018[4]. Consequently, global alcohol-attributable mortality in 2016 has increased to 38.8 per 100 000 people and 1759 disability-adjusted life-years per 100 000 people[4]. According to a study from Denmark, during the study period (1999–2008), the annual incidence rate of AH was reported to increase for both men and women from 37 to 46 per 100 000 and from 24 to 34 per 100 000, respectively[5]. The 5-year overall mortality in this study was found to be 56% and was significantly higher in patients with cirrhosis compared to patients without cirrhosis (69% vs 47%, respectively)[5]. In the USA, a study evaluating the United States National Inpatient Sample (NIS) database showed that out of 325 000 hospital admissions in 2010, 0.8% were AH-related[6]. With the availability of highly effective direct-acting antivirals therapy for chronic hepatitis C, the burden of chronic liver disease (CLD) is shifting towards ALD and non-ALD[7,8]. Studies have demonstrated that there is an increasing trend in consuming alcohol in the USA[9-12], with the initiation of alcohol at younger ages[13-15], and binging representing the most frequent pattern of alcohol consumption[16]. As a consequence of this upward trend in alcohol use disorder, it is anticipated that the correlating rise in ALD will have significant health, social and economic burdens accredited to the increase in hospitalization rate, as well as the elevated support required for these patients in an outpatient setting[8]. According to the 2007 NIS database, a significant healthcare cost and use of resources were reported[17]. Another study using the NIS database from 2012 to 2016, reported a higher admissions rate for CLD with a 26.2% increase in hospitalization costs and an $18.8 billion economic burden in 2016[18]. Despite the advances in medicine, the currently available therapeutics for severe AH are scarce and only limited to corticosteroids, which contributes to the high mortality of this disease[1].
Given the increased prevalence of alcohol misuse in the USA, this study aimed to provide a relatively recent descriptive analysis of trends in AH hospitalization within the USA. Data were obtained using the NIS database from 2011 to 2017.

MATERIALS AND METHODS
Data source
[bookmark: OLE_LINK22][bookmark: OLE_LINK3]The Healthcare Cost and Utilization Project (HCUP) is a collection of databases and contains the NIS database[19]. The NIS is the largest publicly available inpatient database that encompasses a range of different data encoded by International Classification of Diseases (ICD) codes from more than 1000 hospitals, constituting a 20% sample data of all US hospitals. The database enables data extraction on a broad range of health conditions and specific populations, including cost and quality of health services, medical practice patterns, and outcomes of treatments on a national level.

Study design and study population 
This was a retrospective analysis. All subjects in the database ≥ 21 years old who were hospitalized with a discharge diagnosis of AH from 2011 to 2017 were included. To minimize ascertainment bias, we classified hospitalization as AH-related if it was associated with a primary admission diagnosis of AH or a primary discharge diagnosis. A secondary AH-related hospitalization was classified as having the AH diagnosis anywhere in the admission diagnosis (25 diagnoses) or anywhere in the discharge diagnoses. We excluded all non-alcohol-related hepatitis diagnoses using ICD-9 and ICD-10. This included autoimmune hepatitis, acute and chronic viral hepatitis A–E, and nonalcoholic steatohepatitis. All data were weighted using discharge level values, to produce an accurate estimate of the patient population nationwide. AH-related hospitalization was identified by ICD-9 and ICD-10 discharge diagnosis codes. The ICD codes included were alcohol-associated hepatitis, alcoholic fatty liver disease, and alcohol-associated cirrhosis (Table 1). Previous validation studies have shown that the discharge diagnosis captures the cause of hospitalization accurately, such as in primary biliary cholangitis[20], coronary artery disease[21], and hepatitis B and C[11]. Other outcomes examined were inpatient mortality. We identified known risk factors related to mortality in patients with the following: acute renal failure (ARF), gastrointestinal bleeding, and sepsis (Table 2). Patient age, sex, household income, race, and geographic region (Northeast, Midwest, South and West) were obtained. The primary payer for the hospitalization was categorized as Medicare, Medicaid, private insurance, self-pay, or others. The types of hospitals were categorized into teaching, non-teaching community, and rural hospitals. Hospitalization characteristics were presented separately where the primary reason for hospitalization was AH versus AH presenting as a secondary condition. These characteristics included in-hospital mortality, length of stay, and discharge disposition. 

Statistical analysis
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Patients were first screened and selected based on the presence of an AH diagnosis. The temporal trend of the AH-related hospitalization was tested by Cochran–Armitage test. The patient demographics, additional clinical characteristics, and clinical outcome measures were then summarized using the median with interquartile range for continuous variables, or frequencies with percentages for categorical variables. To compare these variables among different years, Kruskal–Wallis and2 tests were used. These demographics and variables were tested against the year. Overall and between-categorical group P values were reported for categorical variables. Prevalence of AH-related diagnosis among HCUP dataset and mortality-related risk factors among AH patients who died during hospitalization in 2011–2017 were tested using the 2 test. A multivariable logistic model was fitted and resulting odds ratios (OR) with 95% confidence intervals were used to test for association between the risk factors and the primary outcome of in-hospital mortality, further adjusting for demographics and additional clinical characteristics. Due to the desire to have population-level interpretations, survey weights were applied to all patient-level observations as provided in the NIS database. All reported P values were two-sided, and the significance cut-off was set at 0.05. The Bonferroni adjustment was used to adjust for multiple testing in between-categorical 2 test and logistic regression. Data analyses were completed in SAS version 9.4 (SAS Institute Inc., Cary, NC, USA) and R studio (R version 3.6.0, R Foundation for Statistical Computing, Vienna, Austria).

RESULTS
AH-related hospitalization showed an increase from 281 506 (0.7% of the total in 2011) to 324 050 (0.9% of the total in 2017; P < 0.01) (Figure 1). This included all AH-related admissions when AH was not the primary or secondary diagnosis. There was also an increase in the number of admissions when the primary admission diagnosis was AH (47 140 in 2011 to 71 290 in 2017) (P < 0.01; Table 2). 
Results from demographic observations showed that the median age of patients hospitalized with AH was 54 years. The most common age group was 45–65 years (58.4%–60.7%; P < 0.01); the most common race was white (63.2%–66.4%; P < 0.01); patients were predominantly male (69.7%–71.2%; P < 0.01); and the primary healthcare payers were Medicare (29.4%–30.7%; P < 0.01) and Medicaid (21.5%–32.5%; P < 0.01). The most common geographical location was the southern region of the USA (33.6%–34.4%; P = 0.017). Most patients were admitted to tertiary hospitals (50.2%–62.3%; P < 0.01) in urban areas. The most common presenting diagnosis was AH (63.5%–69%; P < 0.01). The most common outcome was routine discharge (60%–63.3%; P < 0.01). The median length of stay was 5.98 d (SD = 7.11) in 2011 which increased to 6.14 d (SD = 7.43) in 2017 (P < 0.01). Total charge for hospitalized patients with AH ranged between $46 507.47 (SD = 87 193.29) and $63 574.52 (SD = 108 850.63; P < 0.01) (Table 3). 
[bookmark: OLE_LINK6]The mortality of AH-related hospitalizations was 5.3% in 2011 and 5.5% in 2017 (P < 0.01). Risk factors that could be associated with AH mortality were sepsis (increased from 7.4% in 2011 to 48.3% in 2017; P < 0.01), renal failure (59.6% in 2011 to 72.1% in 2018; P < 0.01), and gastrointestinal (GI) hemorrhage (17.2% in 2011 to 20.3% in 2017; P = 0.048) (Table 4). Multivariable regression analysis on death during hospitalization was performed and demonstrated higher odds of mortality in the following group: age > 65 years (OR 3.55; P < 0.0001), female (OR 1.13; P < 0.0001), large academic hospital (OR 1.3; P < 0.0001), sepsis (OR 3.33; P < 0.0001), GI hemorrhage (OR 2.31; P < 0.0001), and ARF (OR 7.19; P < 0.0001) (Table 5).

DISCUSSION
ALD is a spectrum of diseases ranging from hepatic steatosis to fibrosis and eventually cirrhosis, with continued alcohol use[22]. Alcohol consumption has been on the rise in the USA. Previously, a large survey conducted by the National Epidemiologic Survey showed a prevalence of alcohol use over any 12-mo period to rise from 65% to 72%, with an overall increase in alcohol consumption between 2001 and 2012[23]. 
Our study included all AH-related admissions from 2011 to 2017 in the NIS database. Out of the 38.5 million admissions in 2011, about 281 506 (0.7%) were due to AH. This number increased to 324 050 (0.9%) out of 35.7 million admissions in 2017 (P < 0.001; Figure 1). Moreover, the number of admissions due to a primary diagnosis of AH increased by almost 1.5 times between 2011 and 2017 from 47 140 (0.1%) to 71 290 (0.2%) (P < 0.001). These are alarming figures, and they match the results of increased alcohol consumption and binge drinking in the USA[8,12]. This has major consequences as AH continues to cause significant morbidity and mortality. Additionally, we found that each AH-related admission costs on average $46 000 to $63 000 with an average in-hospital length of stay of 4 d per admission. About 60% of those patients had Medicare or Medicaid insurance as the primary expected payer. These increasing admissions, as reported previously, escalates the burden on the healthcare system and the public payer funded by tax dollars[24].
The increase in AH burden has a huge impact on trends of liver transplantation and consequently, organ allocation. Recent data showed that in select patients with severe AH, early liver transplantation resulted in high survival rates in the early transplant of AH at 6 mo vs no transplant (77% vs 23%)[25,26]. Based on these results, many liver transplant centers around the USA are performing liver transplants for select severe AH patients. Consequently, this has resulted in ALD surpassing chronic hepatitis C virus infection as the leading indication for liver transplantation[27].
Our study showed that the majority of AH hospitalized individuals were middle-aged white men. This is not surprising, as more men consume alcohol above the recommended safety levels compared to women[24]; although women are more susceptible to developing AH within a shorter period and less exposure to alcohol compared to men[28].
[bookmark: OLE_LINK7]We observed that the mortality of hospitalized patients with AH was about 5%, which has remained similar from 2011 to 2017. We also examined some of the major mortality-related risk factors among AH patients who expired during hospitalization. ARF was the most common finding in these patients and increased from 59.6% in 2011 to 72% in 2017. A possible explanation of these results may include the lack of therapy for severe AH with ARF since the benefit of steroids is unknown in this patient population as the steroids or pentoxifylline for AH trial excluded patients with ARF defined as creatinine > 5.7 mg/dL[29]. In addition, hepatorenal syndrome is associated with high mortality, which could be as high as 80% at 2 wk[30]. Sepsis and GI bleeding were also noted as mortality-risk factors in almost 48% and 19%, respectively, in patients who died from AH in 2017. Sepsis had a significant increase from 7.4% in 2014 to 46.7% in 2016 and 48.3% in 2017. This likely resulted from implementing the conversion of ICD-9 to ICD-10 on October 1, 2015. Sepsis is coded for by one code in ICD-9 (995.91), in contrast, there are 26 codes for different types of sepsis in ICD-10, which could potentially explain the sharp rise in sepsis rate. Additionally, AH patients usually present with fever and leukocytosis meeting Systemic Inflammatory Response Syndrome, criteria leading clinicians to code for sepsis even without an active infection present. 
A regression analysis was performed that showed that advanced age, female gender, ARF, sepsis and GI bleeding were the most prominent risk factors. These mortality risk factors do not establish causality, since there is no etiology of death in the NIS database. Moreover, there is no information as to whether these risk factors were resolved or not during hospitalization since it was captured by the ICD codes used. 
One limitation of this study was the accuracy of the NIS database in capturing ICD-9 and ICD-10 codes. For instance, some AH-related admissions could have been reported as jaundice or hepatic failure, which would exclude those patients from our analysis. There was also no information regarding the outcomes of AH patients once they were discharged. This has resulted in a lower in-hospital mortality rate (about 5%) compared to the established high 30-d mortality of AH patients (30%–50%)[31]. The mortality rate in our study is the percentage of patients who died while hospitalized only.

CONCLUSION
We observed that AH-related hospitalization continued to increase during the study period. This could have a substantial impact on increasing healthcare costs and utilization among patients hospitalized for AH. Mortality remained the same throughout the study period. These findings are alarming and should trigger more aggressive screening and prevention of alcohol abuse to prevent the increasing cases of AH and its consequences. 

ARTICLE HIGHLIGHTS
Research background
Alcoholic hepatitis (AH) is a significant healthcare issue with rising alcohol use in the USA. Alcohol-associated liver disease is the second leading indication for liver transplantation after surpassing chronic hepatitis C infection.

Research motivation
With increasing alcohol consumption there is a need to measure the magnitude of AH effects. 

Research objectives
The study aimed to examine the trends in hospitalization of AH patients across the USA. The second aim was to look at the mortality of hospitalized patients, along with the risk factors associated with death while hospitalized.

Research methods
[bookmark: OLE_LINK8]Data were extracted from National Inpatient Sample database using discharge diagnosis codes of International Classification of Diseases (ICD)-9 and their corresponding ICD-10. We included hospitalization for the years from 2011 to 2017. 

Research results
AH inpatient hospitalization increased from 0.7% of total admissions to 0.9% of total admissions. Mortality for admitted patients remained the same.

Research conclusions
There has been an increase in AH hospitalization that could affect the healthcare system. Acute renal failure, sepsis and gastrointestinal hemorrhage are highly associated with increased mortality in AH patients.

Research perspectives
New studies should focus on finding new therapeutic targets of AH. New studies should look for improved strategies to limit alcohol misuse.
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Figure 1 Trends in alcoholic hepatitis-related admissions from 2011 to 2017.


Table 1 Diagnosis to be included International Classification of Diseases-9 and its correspondent International Classification of Diseases-10
	ICD-9
	Correspondent ICD-10

	571.0 alcoholic fatty liver
	K.70 alcoholic fatty liver

	571.1 acute alcoholic hepatitis
	K.70.11 alcoholic hepatitis with ascites

	
	K.70.10 alcoholic hepatitis without ascites

	571.2 alcoholic cirrhosis of liver
	Correspondent ICD-10 found

	571.3 alcoholic liver damage, unspecified
	K70.40 alcoholic hepatic failure without coma

	
	K70.41 alcoholic hepatic failure with coma

	
	K70.9 alcoholic liver disease, unspecified


ICD: International Classification of Diseases.


Table 2 Trend of alcoholic hepatitis-related hospitalization 2011 to 2017
	[bookmark: OLE_LINK31][bookmark: OLE_LINK32]
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	P 

	Total admission, n
	38590733
	36484846
	35597792
	35358818
	35769942
	35675421
	35798453
	

	AH-related admission, n (%)
	281506 (0.7)
	274365 (0.8)
	278580 (0.8)
	291435 (0.8)
	308765 (0.9)
	313235 (0.9)
	324050 (0.9)
	< 0.001

	[bookmark: OLE_LINK17]Admission when primary admission diagnosis is AH, n (%)
	47140 (0.1)
	45710 (0.1)
	46715 (0.1)
	48395 (0.1)
	54955 (0.2)
	66170 (0.2)
	71290 (0.2)
	< 0.001


AH: Alcoholic hepatitis.

Table 3 Summary statistics of demographic of hospitalized alcoholic hepatitis patients, 2011 to 2017
	Characteristic
	AH-related admission
	P1

	
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	Overall
	Between-group

	n
	281506
	274365
	278580
	291435
	308765
	313235
	324050
	 
	 

	Age in years at admission [median (Q1, Q3)]
	54.0 (46.0, 61.0)
	54.0 (46.0, 61.0)
	54.0 (46.0, 62.0)
	54.0 (46.0, 62.0)
	54.0 (46.0, 62.0)
	54.0 (46.0, 62.0)
	55.0 (46.0, 62.0)
	< 0.001
	 

	Age group (yr)
	< 0.001
	 

	< 25, n (%)
	1545 (0.5)
	1215 (0.4)
	1135 (0.4)
	1295 (0.4)
	1320 (0.4)
	1635 (0.5)
	1535 (0.5)
	 
	0.011

	25-44, n (%)
	57738 (20.5)
	57040 (20.8)
	58155 (20.9)
	61335 (21.0)
	66670 (21.6)
	69165 (22.1)
	70935 (21.9)
	 
	< 0.001

	45-64, n (%)
	170876 (60.7)
	166030 (60.5)
	167810 (60.2)
	174765 (60.0)
	181845 (58.9)
	182905 (58.4)
	187350 (57.8)
	 
	< 0.001

	≥65, n (%)
	51348 (18.2)
	50080 (18.3)
	51480 (18.5)
	54040 (18.5)
	58930 (19.1)
	59530 (19.0)
	64230 (19.8)
	 
	< 0.001

	Gender
	< 0.001
	 

	Male, n (%)
	198491 (70.5)
	195350 (71.2)
	196820 (70.7)
	203735 (69.9)
	216650 (70.2)
	218295 (69.7)
	227080 (70.1)
	 
	< 0.001

	Female, n (%)
	83016 (29.5)
	79000 (28.8)
	81725 (29.3)
	87615 (30.1)
	92075 (29.8)
	94810 (30.3)
	96965 (29.9)
	 
	< 0.001

	Missing, n (%)
	0 (0.0)
	15 (0.0)
	35 (0.0)
	85 (0.0)
	40 (0.0)
	130 (0.0)
	5 (0.0)
	 
	 

	Race
	< 0.001
	 

	White, n (%)
	178031 (63.2)
	180550 (65.8)
	183125 (65.7)
	193560 (66.4)
	202205 (65.5)
	207155 (66.1)
	214760 (66.3)
	 
	< 0.001

	Black, n (%)
	27402.8 (9.7)
	27045 (9.9)
	26625 (9.6)
	27630 (9.5)
	29145 (9.4)
	28025 (8.9)
	29290 (9.0)
	 
	< 0.001

	Hispanic, n (%)
	37280 (13.2)
	36670 (13.4)
	38575 (13.8)
	38905 (13.3)
	43390 (14.1)
	45870 (14.6)
	49135 (15.2)
	 
	< 0.001

	Asian or Pacific Islander, n (%)
	2235 (0.8)
	2370 (0.9)
	2680 (1.0)
	2855 (1.0)
	3565 (1.2)
	3520 (1.1)
	3840 (1.2)
	 
	< 0.001

	Native American, n (%)
	5056 (1.8)
	5985 (2.2)
	5720 (2.1)
	5910 (2.0)
	6725 (2.2)
	7140 (2.3)
	7565 (2.3)
	 
	< 0.001

	Other, n (%)
	7134 (2.5)
	7760 (2.8)
	6940 (2.5)
	7785 (2.7)
	7780 (2.5)
	8305 (2.7)
	9085 (2.8)
	 
	0.030

	Missing, n (%)
	24368.5 (8.7)
	13985 (5.1)
	14915 (5.4)
	14790 (5.1)
	15955 (5.2)
	13220 (4.2)
	10375 (3.2)
	 
	 

	[bookmark: OLE_LINK19][bookmark: OLE_LINK18]Median household income national quartile for patient ZIP code
	< 0.001
	 

	$1-$38999, n (%)
	79993 (28.4)
	83510 (30.4)
	80530 (28.9)
	85525 (29.3)
	95660 (31.0)
	94940 (30.3)
	95785 (29.6)
	 
	< 0.001

	$39000-$47999, n (%)
	69137 (24.6)
	66095 (24.1)
	71125 (25.5)
	76895 (26.4)
	72860 (23.6)
	77800 (24.8)
	83130 (25.7)
	 
	< 0.001

	$48000-$62999, n (%)
	68313 (24.3)
	62360 (22.7)
	65010 (23.3)
	65695 (22.5)
	72025 (23.3)
	73690 (23.5)
	75805 (23.4)
	 
	< 0.001

	$63000 or more, n (%)
	56576 (20.1)
	53795 (19.6)
	53035 (19.0)
	54360 (18.7)
	59515 (19.3)
	58905 (18.8)
	60560 (18.7)
	 
	< 0.001

	Missing, n (%)
	7487.7 (2.7)
	8605 (3.1)
	8880 (3.2)
	8960 (3.1)
	8705 (2.8)
	7900 (2.5)
	8770 (2.7)
	 
	 

	Primary expected payer 
	< 0.001
	 

	Medicare, n (%)
	82774 (29.4)
	81905 (29.9)
	85335 (30.6)
	88860 (30.5)
	93460 (30.3)
	94160 (30.1)
	99510 (30.7)
	 
	< 0.001

	Medicaid, n (%)
	60601 (21.5)
	61975 (22.6)
	62490 (22.4)
	86040 (29.5)
	96230 (31.2)
	100255 (32.0)
	105305 (32.5)
	 
	< 0.001

	[bookmark: OLE_LINK20]Private including HMO, n (%)
	71261 (25.3)
	65885 (24.0)
	65405 (23.5)
	70445 (24.2)
	76095 (24.6)
	75795 (24.2)
	76200 (23.5)
	 
	< 0.001

	Self-pay, n (%)
	45272 (16.1)
	43865 (16.0)
	42785 (15.4)
	31705 (10.9)
	28095 (9.1)
	27930 (8.9)
	28890 (8.9)
	 
	< 0.001

	No charge, n (%)
	4980.6 (1.8)
	3455 (1.3)
	5330 (1.9)
	3235 (1.1)
	3195 (1.0)
	2995 (1.0)
	2610 (0.8)
	 
	< 0.001

	Other, n (%)
	15296.9 (5.4)
	16515 (6.0)
	16670 (6.0)
	10555 (3.6)
	11150 (3.6)
	11625 (3.7)
	10805 (3.3)
	 
	< 0.001

	Missing, n (%)
	1320 (0.5)
	765 (0.3)
	565 (0.2)
	595 (0.2)
	540 (0.2)
	475 (0.2)
	730 (0.2)
	 
	 

	Bed size of hospital 
	< 0.001
	 

	Small, n (%)
	32567 (11.6)
	36820 (13.4)
	37640 (13.5)
	54105 (18.6)
	54870 (17.8)
	57875 (18.5)
	64035 (19.8)
	
	< 0.001

	Medium, n (%)
	73628 (26.2)
	77055 (28.1)
	76680 (27.5)
	86355 (29.6)
	94260 (30.5)
	91795 (29.3)
	97445 (30.1)
	 
	< 0.001

	Large, n (%)
	175312 (62.3)
	160490 (58.5)
	164260 (59.0)
	150975 (51.8)
	159635 (51.7)
	163565 (52.2)
	162570 (50.2)
	 
	< 0.001

	Region of hospital
	0.001
	 

	Northeast, n (%)
	53252 (18.9)
	51120 (18.6)
	51855 (18.6)
	53795 (18.5)
	56100 (18.2)
	57590 (18.4)
	59600 (18.4)
	 
	0.16

	Midwest, n (%)
	61095 (21.7)
	59575 (21.7)
	60330 (21.7)
	64160 (22.0)
	67170 (21.8)
	68655 (21.9)
	72150 (22.3)
	 
	0.42

	South, n (%)
	95441 (33.9)
	94365 (34.4)
	95705 (34.4)
	98035 (33.6)
	105260 (34.1)
	105730 (33.8)
	108555 (33.5)
	 
	0.017

	West, n (%)
	71718 (25.5)
	69305 (25.3)
	70690 (25.4)
	75445 (25.9)
	80235 (26.0)
	81260 (25.9)
	83745 (25.8)
	 
	0.046

	Location teaching status of hospital
	< 0.001
	 

	Rural, n (%)
	28721 (10.2)
	27135 (9.9)
	26909.9 (9.7)
	23195 (8.0)
	23990 (7.8)
	24250 (7.7)
	25035 (7.7)
	 
	< 0.001

	Urban non-teaching, n (%)
	127976 (45.5)
	113625 (41.4)
	112610 (40.4)
	84150 (28.9)
	88965 (28.8)
	87650 (28.0)
	77930 (24.0)
	 
	< 0.001

	Urban teaching, n (%)
	124809 (44.3)
	133605 (48.7)
	139060 (49.9)
	184090 (63.2)
	195810 (63.4)
	201335 (64.3)
	221085 (68.2)
	 
	< 0.001


1Missing data is excluded from the P value calculation.
AH: Alcoholic hepatitis; HMO: Health Maintenance Organization.


[bookmark: OLE_LINK21]Table 4 Mortality-related risk factors in alcoholic hepatitis patients who expired while hospitalized, 2011 to 2017
	 
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	P 

	n
	15002
	14845
	15310
	15885
	16385
	17435
	17785
	 

	Sepsis, n (%)
	1111 (7.4)
	950 (6.4)
	980 (6.4)
	1170 (7.4)
	2850 (17.4)
	8145 (46.7)
	8595 (48.3)
	< 0.001

	GI hemorrhage, n (%)
	2582 (17.2)
	2755 (18.6)
	2715 (17.7)
	3230 (20.3)
	3025 (18.5)
	3355 (19.2)
	3395 (19.1)
	0.042

	Acute renal failure, n (%)
	8941 (59.6)
	9450 (63.7)
	9780 (63.9)
	10485 (66.0)
	11265 (68.8)
	12325 (70.7)
	12825 (72.1)
	< 0.001


GI: Gastrointestinal. 


Table 5 Multivariable logistic regression on death during hospitalization among alcoholic hepatitis-related admission1 from 2011 to 2017
	Variables
	Levels
	Odds ratio

	
	
	Estimate
	95% confidence interval
	P after Bonferroni correction2

	Age groups (yr)
	< 25
	1.0
	
	Reference

	
	25-44
	1.89
	1.28-2.79
	0.039

	
	45-64
	2.85
	1.93-4.21
	< 0.0001

	
	65/65+
	3.55
	2.4-5.25
	< 0.0001

	Sex
	Male
	Reference

	
	Female
	1.13
	1.09-1.17
	< 0.0001

	Race
	White
	1.0
	
	Reference

	
	Black
	0.82
	0.77-0.86
	< 0.0001

	
	Hispanic
	0.94
	0.9-0.98
	0.20

	
	Asian or Pacific Islander
	0.92
	0.8-1.07
	1.00

	
	Native American
	1.04
	0.94-1.15
	1.00

	
	Other
	1.12
	1.02-1.22
	0.36

	Primary expected payer
	Medicare
	1.0
	
	Reference

	
	Medicaid
	1.12
	1.07-1.18
	0.00020

	
	Private including HMO
	1.11
	1.06-1.17
	0.00025

	
	Self-pay
	1.37
	1.29-1.45
	< 0.0001

	
	No charge
	0.92
	0.78-1.09
	1.00

	
	Other
	1.45
	1.34-1.57
	< 0.0001

	Median household income national quartile for patient ZIP code
	$1-$38999
	1.0
	
	Reference

	
	$39000-$47999
	0.98
	0.94-1.02
	1.00

	
	$48000-$62999
	0.95
	0.92-1
	0.84

	
	$63000 or more
	0.9
	0.86-0.94
	0.00021

	Bed size of hospital 
	Small
	1.0
	
	Reference

	
	Medium
	1.2
	1.14-1.26
	< 0.0001

	
	Large
	1.3
	1.25-1.37
	< 0.0001

	Region of hospital
	Northeast
	1.0
	
	Reference

	
	Midwest
	0.91
	0.87-0.96
	0.0062

	
	South
	1
	0.96-1.05
	1.00

	
	West
	1.08
	1.03-1.14
	0.023

	Location/teaching status of hospital
	Rural
	1.0
	
	Reference

	
	Urban non-teaching
	1.03
	0.97-1.1
	1.00

	
	Urban teaching
	1.08
	1.02-1.15
	0.28

	Sepsis
	Yes
	3.33
	3.2-3.47
	< 0.0001

	GI hemorrhage
	Yes
	2.31
	2.22-2.4
	< 0.0001

	Acute renal failure
	Yes
	7.19
	6.96-7.42
	< 0.0001


[bookmark: OLE_LINK33][bookmark: OLE_LINK34]1Outcome is death during hospitalization (n = 1901436).
2P value adjusted by Bonferroni correction to account for multiple testing.
GI: Gastrointestinal; HMO: Health Maintenance Organization.


[bookmark: _Hlk88512952]



[image: C:\Users\18810513029\Desktop\logo.png]

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wjgnet.com
Help Desk: https://www.f6publishing.com/helpdesk
https://www.wjgnet.com



[image: C:\Users\18810513029\Desktop\二维码.png]










© 2022 Baishideng Publishing Group Inc. All rights reserved.

image3.png




image1.png
Number of AH admissions (%), Z < 0.001

1.5

1.3

1.1

0.9

0.7

0.5

0.3

0.1

0.7

2011

0.9 0.9 0.9
0.8 0.8 0.8
2012 2013 2014 2015 2016 2017
Years

DOI: 10.3748/wjg.v28.i34.5036 Copyright ©The Author(s) 2022.




image2.png
9

JSaishideng®




