Current Transplantation Reports (2022) 9:227-239
https://doi.org/10.1007/s40472-022-00387-w

LIVER TRANSPLANTATION (R. BATRA AND D. MULLIGAN, SECTION EDITORS) q

Check for
updates

Acute Alcohol-Associated Hepatitis in the COVID-19 Pandemic
— a Structured Review

Philipp Schulz'® . Rehma Shabbir?>® - Sudha Ramakrishnan?® . Sumeet K. Asrani?

Accepted: 23 October 2022 / Published online: 21 November 2022
© The Author(s), under exclusive licence to Springer Nature Switzerland AG 2022

Abstract

Purpose of Review The COVID-19 pandemic has been associated with a change in alcohol consumption, resulting in an
increase in alcohol-related liver disease. In this study, we reviewed the literature on (acute) alcohol-associated hepatitis (AH)
in the context of the COVID-19 pandemic.

Methodology PubMed, Ovid MEDLINE, Embase, Cochrane Library, and the pre-print servers medRxiv and bioRxiv were
searched to retrieve 320 articles of which 15 abstracts, 7 full-text articles, 4 letters, 1 case report, and 1 poster were included
for the final structured review.

Recent Findings The pandemic resulted in an increase in healthcare utilization related to alcohol consumption. Admissions
related to AH increased by 50% (range: 11-100%) during this time, which was disproportionally high in women, younger
adults, African Americans, Hispanics, and patients living in rural areas. During this period, the number of new waiting list
registrations and candidates with AH receiving liver transplantation (LT) simultaneously increased, which highlights the

need for an approach to providing improvised healthcare services at the regional and individual levels.

Keywords Pandemic - COVID-19 - Coronavirus - (Acute) alcohol-associated hepatitis - Alcohol hepatitis

Introduction

Alcohol-associated liver disease (ALD) is a significant
contributor to cirrhosis-related deaths and indicator for
liver transplantation (LT) in the United States (US) and
worldwide [1-5]. The term ALD refers to a variety of
liver injuries, such as alcohol-associated hepatitis (AH)
and alcoholic-associated cirrhosis (AC), caused by alco-
hol consumption, and is based on clinical symptoms
and histological features [6, 7]. AH, which is a form of
hepatic inflammation due to continuous heavy alcohol
use, typically occurs in patients who have a background
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of daily alcohol consumption with underlying cirrho-
sis [7, 8]. Individuals with AH are susceptible to start
drinking even more during stressful circumstances [8].
The real incidence of AH is difficult to estimate, owing
to diagnostic inaccuracies of administrative coding, or
its presence is missed in decompensated ALD [6]. AH
is characterized by an abrupt onset of jaundice and can
present asymptomatic or further progress to acute liver
failure associated with a high mortality rate [9, 10].
The coronavirus disease 2019 (COVID-19) as global
pandemic and public health emergency had a major
impact on people’s health behavior and substance use due
to stressors related to lockdown measures, travel restric-
tions, job loss, banned public, or social events [11]. Phys-
ical and mental problems might further be aggravated by
these unhealthy behaviors, especially due to postponed
health interventions [12]. Patients with ALD or alco-
hol use disorder (AUD) might be among those who are
impacted most by this pandemic [13e]. There are sev-
eral factors that contribute to this, such as higher risk of
severe COVID-19 infection on patients with underlying
liver disease who have a depressed immune system [14,
15], direct adverse effects of COVID-19 on the liver [16,
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17], and higher risk of relapse or alcohol abuse [18, 19].
The aim of this article is to review recent data related to
(acute) alcohol-associated hepatitis in the context with
the COVID-19 pandemic.

Review Methodology

We performed a structured literature search with the
assistance of an expert librarian (SR) to identify all
relevant articles on acute alcohol-associated hepatitis
and COVID-19. PubMed, Ovid MEDLINE, Embase,
Cochrane Library, and the pre-print servers medRxiv
and bioRxiv were searched for the period from March
2019 to February 2022. We conducted a search using
a combination of MeSH and free-text keywords: pan-
demic, COVID(-19), coronavirus, (acute) alcoholic
hepatitis, alcohol hepatitis, hospitalization, alcohol con-
sumption, related alcohol abuse, alcoholism, and related
liver disease. Two authors (PS, RS) reviewed indepen-
dently the title and abstract of all identified studies to
exclude those that did not specifically mention (acute)
alcohol-associated hepatitis as their study population and
did not compare data or reported changes between the
pre-COVID and COVID period. The full-text review of
the remaining articles was assessed to determine if it
contained relevant information about the topic of inter-
est (Fig. 1). Lastly, the reference sections of the selected
articles were reviewed for additional publications about
information pertinent to this topic.

Fig. 1 Flow diagram for selec-
tion of publications included in
the structured review

IDENTIFICATION

Database search

Recent Findings

There were twenty-eight studies (15 abstracts (20-34),
7 full-text articles (35-41), 4 letters (42-45), 1 case
report (46), 1 poster (47)) that were included for the final
structured review. Studies were heterogeneous regarding
their study period and primary outcomes. Of included
studies, 22 studies reported outcomes regarding admis-
sions/hospitalizations, visits, or referrals (Table 1) [20,
21, 23, 25-34, 36e, 37-41, 44, 45, 47]. Thirteen studies
reported data about mortality [21, 24, 25, 27, 28, 30,
32, 38, 40, 41, 45-47], 6 studies had results pertaining
to liver transplantation [22, 25, 35e, 38, 42, 43], and 5
studies reported results about intensive care unit (ICU)
admissions (Table 2) [24, 25, 35e, 40, 41].

Alcohol Consumption During the COVID-19
Pandemic

Consumption

The rates of high-risk alcohol consumption and AUD
were already increasing over the recent decades with
the pandemic further contributing to this rise as evi-
dent by boost in alcohol sales and excessive drinking
reported globally [48]. At-home drinking increased in
many countries around the world with a staggering 234%
growth in sales in the USA [12, 49-51]. In resource-
rich countries (e.g., Australia, Belgium, France, UK, and
USA), women, parents of young children, middle-aged
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people, and people with higher income reported the larg-
est increase in alcohol consumption [12, 52-54]. On the
other hand, a reverse trend of decline in alcohol con-
sumption was observed in some Australian and European
countries where alcohol sales were restricted [55, 56].

Change in Drinking Behavior

A large survey-based study which collected 55,811
responses from 11 countries showed that 42% did not
change how much they drank, but among those that did,
36% increased their consumptions [57]. More patients
reported drinking spirits post- vs pre-lockdown (31% vs
22%) [47]. In some parts of the world, fear and misinfor-
mation generated a dangerous myth that consuming high-
strength alcohol may kill the COVID-19 virus resulting
in additional harm and about 180 deaths in Iran due to
alcohol intoxication [58-60].

Reasons for Observed Drinking Behaviors

The varied global trends in alcohol consumption during
the pandemic are perhaps best explained as a function of
interplay of stay-at-home orders, stress levels in individuals,
and availability of alcohol. The lockdown onset and offset
served as an inflection point for the most remarkable changes
observed in drinking habits worldwide [12, 61]. Depression,
anxiety, perceived stress, boredom, lack of routine, positive
urgency impulsivity, and having personal relationship with
someone severely ill from COVID-19 were most commonly
reported reasons for increased drinking [36e, 62, 63]. In par-
ticular, people with underlying AUD or who are socioeco-
nomically disadvantaged were more susceptible to increased
drinking during lockdown periods, owing to their lack of a
support system and other coping strategies [64].

Overview of AH-Related Diagnoses, Admissions, ER
Visits, and Referrals

Overall, there was an increase in healthcare utilization
related to alcohol consumption (Table 1) [20, 25, 28-34,
37, 40, 41, 47]. Hospitalizations for patients with AH
during the COVID-19 era increased by 50% (range:
11-100%) [20, 29, 30, 32, 34, 41]. While most studies
found a decline in these numbers at the beginning of the
pandemic compared with previous years, these numbers
increased sharply after implementation of stay-at-home
orders and subsequent quarters of 2020 [27-29, 34, 40,
41]. Rehospitalization also increased by 94% indicating
there were more unresolved diseases [41]. Chung et al.
found that during the lockdown, the number of general
gastrointestinal (GI) consults was reduced, while the pro-
portion of alcohol-related GI and liver disease consults

significantly increased [23]. During the reopening period,
the proportion of AH-related GI consults remained high
and increased nearly 130% when compared with the same
period in 2019. The increase was particularly seen among
women [36e, 37, 41], Hispanics [38], African Americans
(AA) (36), and younger adults [25, 28, 34, 40].

Population Characteristics of AH in The Pandemic
Younger Age

Mean age at presentation of AH decreased for both males
and females [20, 27, 30, 35, 38, 40, 41, 44]. A drastic
80-100% increase in AH-related hospitalizations was found
in individuals of age 40 years and younger [25, 41]. Between
2019 and 2022, a 25% increase in alcohol-related deaths was
observed with 40% of this increase occurring in younger
adults (ages 35-44) [65]. Factors implicated in excessive
alcohol consumption include college campus closures,
transitions to online-only education, lack of opportunities
for socializing with peers, and economic insecurity further
exacerbating the stresses in an already vulnerable popula-
tion [41].

Sex-Based Differences

Similar to pre-COVID times, males had the highest over-
all AH-related healthcare encounters [21, 27, 30, 31, 36e,
39, 40, 44, 47]. However, there was also a disproportionate
increase in females presenting with AH [30, 36e, 37, 41,
44]. In addition to well-known greater harmful effects of
alcohol consumption in females due to biological character-
istics [66], job loss, decreased income, and social isolation
are attributed to development of alcohol use disorder during
the pandemic [67-69]. As an example, females had higher
loss of employment globally (5.0% vs. 3.9%) in 2020 [70].
Self-reported surveys indicated experiences of motherhood
in isolation and greater feelings of distress as reasons for
increased drinking and consequential AH in females [71,
72].

Race and Ethnicity

There was a proportional decline in AH cases among Cau-
casians during the COVID era (36, 38), but a significant
demographic shift in alcohol-related GI and liver disease
was observed in African Americans [36e, 38] and Hispanics
[30, 38]. Possible reasons for this include increased poverty,
lack of housing, access to health care, lower education level,
and discrimination resulting in additional psychological

@ Springer
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Table 2 (continued)

&

Miscellaneous
transplantation

COVID

Liver transplantation

Pre-COVID

COVID

Pre-COVID

Mortality

COVID

ICU admission
Pre-COVID

Age*, yr.
(% males)

Study period

Setting

Study

Springer

NR

NR NR

26/417 (6%)

76/991 (8%)

47/417 (11%)

Pre-COVID: 46 111/991 (11%)

Pre-COVID:

Canada

Shaheen, 2021

(62)

COVID: 44

Mar 2018
Feb 2020
COVID: Mar—

Multi center (3

[40]
Full-text article

databases)

(66)

Sept 2020

NR

NR NR NR Patients with  NR NR NR

NR

Australia

Smart, 2021

AH who

Single center

[32]
Abstract

responded to
steroids: RR

0.16
26 (13%)

NR NR

NR

20 (15%)

55 (28%)

Pre-COVID: 48 33 (25%)

Pre-COVID:

CA, USA

Sohal, 2021

(82)

COVID: 47

Jan 1-Dec 15,

Multi center (3

[41]

Full-text article

2019
COVID: Jan 1-

community
hospitals)

(73)

Dec 15, 2020

*Reported as mean or median; yr., years; ICU, intensive care unit; COVID, coronavirus disease; UNOS, United Network for Organ Sharing; NR, not reported; WL, waiting list; AH, alcohol-

associated hepatitis; DDLT, deceased donor liver transplantation; LT, liver transplantation; ALD, alcoholic liver disease; SAH, severe alcohol-associated hepatitis; ACLF, acute-on-chronic liver

failure; Q, quarter; RR, relative risk

and economic stress which may be further perpetuated by
observed healthcare disparity in the communities of color
[36e, 73].

Urban Versus Rural

One study from Canada observed a greater likelihood of
AH-related admissions from rural areas suggesting that
AUD and ALD may expand to broader populations and dif-
ferentially impact vulnerable groups [40].

Severity at Presentation

There were varied findings in terms of AH severity at pres-
entation. Cargill et al. noted AH admissions to be sicker with
23.9% requiring high dependency unit or ICU care in June
2020 versus 10.7% in June 2019 [44]. Patients may have had
a delayed presentation due to fear of seeking care during the
pandemic with loss of linkage to care leading to potential
relapse or increased alcohol consumption [44]. Reduction in
community alcohol and drug services halted alcohol detoxi-
fication schemes significantly, reduced face-to-face meet-
ings, and overall support for these vulnerable groups [44].
In a study reporting no observed difference in severe AH
presentations (Maddrey’s discriminant function [MDF] > 32)
during the COVID times compared to pre-COVID times,
the authors noted that their state did not have stay-at-home
mandate at any point during the pandemic [27].

Access to Health Care

Challenges with medical management that occurred
during the COVID-19 pandemic are affiliated to social
distancing measures (‘“‘stay-at-home orders”), which pro-
moted harmful alcohol consumption, overfilled hospitals
with limited capacities, and the fear to contract COVID-19
in a clinical setting [74]. These factors contributed to a
delay in seeking medical support, interruption of routine
outpatient care, either for alcohol detoxication services
or chronic diseases [36e, 44]. Access to health care was
exacerbated during the pandemic for people who live in
rural areas due to longer distances, lack of transportation,
privacy concerns, social stigma, uninsured status, lower
health literacy, and greater healthcare workforce shortages
[75]. In a study from Shaheen et al., patients admitted with
AH during the pandemic were more likely to live in rural
areas, which demonstrates a greater impact of social isola-
tion in this group [40]. Additionally, access to alcohol-ces-
sation counseling and specialists for recovering patients
with ALD was significantly reduced; hence, it contributed
to increased alcohol consumption [41]. Persetti et al. found
a decrease in outpatient diagnoses of hepatocellular carci-
noma (HCC) during the pandemic, which was a result of
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delay or discontinuity in regular surveillance [45]. Higher
rates of cirrhosis in their post-COVID cohort are the con-
sequence in patients’ altered behavior and seeking medical
care with increased symptoms.

Outcomes
Mortality

Despite the increased presentation of AH in the inpatient
setting, the majority of studies found that mortality rates
were similar to previous years [24, 25, 27, 30, 38, 40, 41,
47]. However, one large retrospective study by Nair et al.
reported a significant increase in mortality rates from 1.4
to 2% between their pre-COVID and COVID cohort [28].
An audit of a single hospital over 3 months found that the
relative risk (RR) of death was significantly reduced (0.16)
among patients with severe AH that responded to steroid
therapy, whereas the presence of sepsis or acute kidney
injury was associated with higher mortality rates [32].
Patients admitted with non-alcohol-related cirrhosis had
lower mortality rates during the pandemic, irrespective of
comorbidities and their demographics [40].

ICU Admissions

Although most studies found that the numbers of patients
with AH treated or admitted to ICU remained stable during
the pandemic, Gorgulu et al. observed a significant increase
of 111-137% in those admitted to ICU due to acute-on-
chronic liver failure (ACLF) precipitated by severe AH
in 2020 (57%) when compared with the previous years
(24-27%) [24]. There were more patients with ACLF grade
3 (54% vs 36%) and higher model for end-stage liver disease
(MELD) score (27 vs 25) in the group of patients with ACLF
precipitated by severe AH in comparison with patients with
ACLF precipitated by other causes.

Liver Transplantation

One study described that LT evaluations sharply increased
to 82.4% in contrast to 49.4% before implementation of stay-
at-home orders [22].

There was a significant rise in the proportions of WL
registrations (2.4% [227/9,311] vs 1.4% [138/9638]) for AH
during the pandemic [42], and the number of candidates
waiting for LT increased between 58 (131 vs 207) [35¢]
and 106.6% [43] during the COVID-19 era. No differences
were observed in patients’ sociodemographic characteristics,
race, or ethnicity [43] but was higher among adults younger
than 50 years (2.8% absolute increase) (35). The median
MELD-Na at listing (22 vs 23) for ALD and percentage of
listed patients with ALD (26.6% vs 30.8%) increased in the

@ Springer

COVID era. In addition, 40% of listings were due to ALD,
exceeding listings for hepatitis C (HCV) and nonalcoholic
steatohepatitis (NASH) combined [35¢].

The increase of candidates with AH receiving LT ranged
from 52.7 (110 vs 168) (35) to 210.2% [43] during the
COVID-19 era. Patients with ALD (not limited to AH) had a
50% greater chance of getting a LT than those with other eti-
ologies for their liver disease [35¢]. The median MELD-Na
at transplant (27 vs 28) significantly increased for ALD, and
the percentage of ALD transplanted with MELD-Na > 30
relatively increased by 16.1 [35¢]. There was a significant
rise in the proportions of deceased donor liver transplants
(DDLTs; 3.0% [185/6162] vs 1.6% [103/6263]) for AH dur-
ing COVID [42]. This increase was particularly strong after
June 2020 and may have been associated with rising alcohol
sales [42]. Grinspoon et al. reported a similar trend with
10.2% of AH admissions leading to LT each year during the
pandemic compared with a mean of 1.4% in previous years,
which was significantly increased for patients 40 years or
younger [25]. Another study found an increase in the rate
of early LT (< 6 months of abstinence) from 0.5 LT/month
pre-COVID to 2 LTs/month for AH [38]. Although it is not
clear whether the increase in LT for AH is only due to higher
alcohol misuse during the pandemic or attributable to the
recent changes to the organ allocation policy, the concurrent
increase in WL registrations for AH during the pandemic
suggests an overall rise of AH cases [35e, 42].

Conclusions

In this structured review of alcohol-associated hepatitis in
the COVID-19 pandemic, most studies reported an increased
prevalence of AH-related admissions and number of liver
transplantations for AH during the pandemic. During this
period, especially, women, younger adults, Hispanics, Afri-
can Americans, and patients living in rural areas or patients
with preexisting liver conditions were at greater risk.

The outbreak of this pandemic placed an additional tre-
mendous burden on the already strained healthcare system
and caused enormous psychological stressors to people
worldwide, especially during periods of social restrictions.
Individuals’ health habits changed negatively as a result of
these newly implemented policies, including a greater intake
of alcohol, while those with ALD/AUD were most severely
affected [13e]. Stay-at-home orders contributed to a rise
in alcohol consumption in patients recovering with ALD/
AUD who were neither able to seek professional counseling,
nor attend in-person support groups, and therefore prone
to relapse [18]. During the pandemic, the increased con-
sumption of alcohol in this population was reflected in the
nearly doubled frequency of AH admissions in patients with
comorbid conditions like previous AH episodes [31, 41].
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There are several limitations in our structural review
that warrant discussion. First, several investigations
were limited by methodologic quality as well as lack
of complete information. Case ascertainment varied
and included diagnostic coding or inconsistent defini-
tions of AH. In addition, reports from tertiary centers
may have overestimated the prevalence of AH. Second,
another potential limitation is the variable study peri-
ods used in the publications pre-COVID versus COVID
and different lockdown policies between US states and
countries. Third, the increase of LT for ALD and AH
during the pandemic may not have been related to the
pandemic but rather reflective of national trends in LT
for AH as well as consequence of acuity circle-based
allocation and distribution implemented in February
2020 [76], which prioritize patients without HCC [35e].
Fourth, COVID-19 status in patients presenting with AH
was mostly not reported in the reviewed publications,
which could have been an effect modification, therefore
potentially impacting the severity of AH with direct or
indirect liver injury [17]. However, the COVID-19 pan-
demic is rather assumed to have negatively influenced
unhealthy lifestyles, especially with increased alcohol
consumption, and patients with decompensated chronic
liver disease and ALD with COVID-19 were not actively
seeking medical treatment [77].

As ALD is a leading cause of chronic liver disease
worldwide and cirrhosis-related deaths in the USA [5], and
because of the high mortality and morbidity associated with
severe alcohol-associated hepatitis, it is crucial to address
some of the gaps in the future and to tailor management to
individual patients and their circumstances.

Future directions should include the following: (1) novel-
efficient medical therapies for AH obtained from prospective
multicenter studies to improve the management, (2) guide-
lines for selection of patients with AH for LT as well as
monitoring of alcohol use before and after LT, (3) biomark-
ers in patients with ALD to assess abstinence and stabiliza-
tion or improvement of liver disease, and (4) innovations
in healthcare delivery through the use of technologies that
can provide screening, counseling, and addiction therapy
both ALD and AUD, especially during times of restricted
healthcare access [6, 7, 78, 79]. Table 3 summarizes some of
the relevant aspects and potential solutions from the current
literature [13e].
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