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Abstract

Bariatric surgery is a routinely performed procedure and is associated with a reduction
in all-cause mortality in patients with obesity. However, bariatric surgery has also been
linked to increased alcohol use and up to 30% of patients develop an alcohol use
disorder (AUD). The mechanism of AUD after bariatric surgery is multifactorial and
includes anatomic, metabolic, and neurohumoral changes associated with post-surgical
anatomy. Patients are at increased risk alcohol associated liver disease and, in some
cases, require liver transplantation. In this article, we provide a scoping review of
epidemiology, pathophysiology, and clinical outcomes of alcohol related health
conditions after bariatric surgery.
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Core Tip: Bariatric surgery improves obesity related health co-morbidities but also
increases the risk of developing alcohol related health problems. Up to 33% of bariatric
surgery patients develop an alcohol use disorder (AUD) with peak onset 2 years after
surgery and up to 5% develop alcohol associated liver disease (ALD) and cirrhosis.
Further research is needed to develop clinical recommendations for AUD screening and

to define risk factors for chronic ALD after bariatric surgery.

INTRODUCTION

Over 500000 individuals undergo bariatric surgery annually worldwidelll. Although
bariatric surgery reduces the development of obesity-related diseases and improves all-
cause mortalityl2], it may also increase the risk of harmful drinkingl3l and alter the liver’s
susceptibility to injury in the setting of alcohol usel4l. In recent years, the practice of
simultaneous bariatric surgery and liver transplantation has gained favor in patients
with metabolic associated steatotic liver disease (MASLD) due to the potential
improved peri-operative outcomesl®. Thus, understanding alcohol related disorders
after bariatric surgery will be increasingly important in the clinical setting. In this
article, weﬁrovide a scoping review of epidemiology, pathophysiology, and clinical
outcomes of alcohol use disorder (AUD) and alcohol associated liver disease (ALD)
after bariatric surgery and discuss opportunities to enhance post-operative care for

these patients.

EPIDEMIOLOGY OF ALCOHOL USE AFTER BARTATRIC SURGERY

AUD is characterized by a pattern of alcohol consumption that persists despite negative
personal and health consequences!®l. The prevalence of alcohol use has been steadily
increasing with some data suggesting over 40% of adults engage in potentially harmful
drinkingl®l. An expanding body of literature suggests that bariatric surgery increases the
risk of alcohol misuse. Estimates suggest that between 2%-33% of adult bariatric

surgery patients develop AUD, with the peak incidence occurring in the second post-
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operative yearl®+78]. This risk may be higher in adolescent bariatric surgery recipients
with a recent multi-center study reporting an AUD prevalence of approximately 45%
eight years post-surgeryl°l.

Multiple studies have identified the following as risk factors for harmful alcohol use
after bariatric surgery: younger age, tobacco use, pre-surgical alcohol use, and reduced
social supportl®1011l Additionally, one large prospective study identified higher
household income and lower-level education as risk factors for AUDUL Patient sex
influences risk as well: female sex is a risk factor for AUD in adolescent bariatric
surgery recipients(2l, while male sex is a risk factor in adult bariatric surgery
recipients(1?l. Although adult males have a higher risk of AUD, most bariatric surgery
recipients with AUD are female, reflecting the overall higher proportion of females in
the bariatric surgery populationl®l. The risk of post-surgical AUD may also depend on
the type of surgery performed. Some studies indicate a higher risk following gastric
bypass procedures as compared to restrictive procedures(il13], although this
relationship is not yet fully elucidated(71113],

Although pre-surgical alcohol use is associated with AUD following bariatric
surgery, new onset alcohol use is also commonl714-16l. In a recently published study,
Kim et al™ utilized a large commercial insurance database to assess alcohol use in
patients who underwent bariatric surgery compared to patients who underwent
cholecystectomy. They found that 2.8% of the post-bariatric surgery group developed
de novo alcohol abuse or depgndence compared to 1.7% of the post-cholecystectomy
group. On subgroup analyses, Roux-en-Y gastric bypass (RYGB) was associated with a
150% higher risk of acquiring an alcohol-associated diagnosis (e.g., alcohol abuse,
alcohol use, and alcohol-associated hepatitis) compared to post-cholecystectomy
controls (95%CI 1.40-1.62, P < 0.001). In contrast, vertical sleeve gastrectomy (VSG) was
associated with a slightly reduced risk gf acquiring an alcohol-associated diagnosis.
Notably, since this study was conducted using International Classification of Diseases,
Tenth Revision (ICD-10) codes, the context of these diagnoses was not available. A

multi-center retrospective study within the United States Veterans Affairs Healthcare
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System used the Alcohol Use Disorder Identification Test (AUDIT-C) to assess for

harmful alcohol use among bariatric surgery patients (n = 1539 VSG, n = 854 RYGB)
compared to non-surgical controls!’™l. Among patients without pre-surgical alcohol use,
new unhealthy alcohol use was significantly more common in the surgical groups at
post operative years 3, 5, and 8. At the end of the study period, the risk of unhealthy
alcohol use was 7.9% in VSG patients, 9.2% in RYGB patients, and 4.4%-4.5% in non-
surgical control patients. Similarly, a recent prospective study observed a quadratic
relationship between alcohol use and time after bariatric surgery, with annual increases
in both quantity and frequency of alcohol consumption from years 1-7 after bariatric
surgeryl!®l. This discrepancy in findings may be due to differing follow-up periods, as
Kim et all' followed patients for a mean of 2.7 years whereas the latter two studies had
an 8-year follow up and noted a significant increase in harmful alcohol use between 3-8

years post-surgery.

PATHOPHYSIOLOGY OF ALCOHOL USE DISORDER AFTER BARIATRIC
SURGERY

The mechanisms by which bariatric surgery increases the risk of AUD have been
studied but are not fully understood. Several factors are likely to contribute, including
the metabolic, anatomic, and downstream neurologic changes resulting from the
surgeryBl. A basic understanding of each surgical procedure is important when
considering post-operative alcohol use. Briefly, in RYGB, the stomach is divided into a
small gastric pouch (using the proxin‘%stomach) and a larger distal remnant. The
gastric pouch is then connected directly to the mid-jejunum via the Roux - or alimentary
- limb, bypassing the distal stomach and duodenuml[7l. As a result, nutrients quickly
pass from the stomach to the distal small intestine. Vertical sleeve gastrectomy involves
stapling the stomach along a vertical line from the pylorus to the angle of His and
removing the occluded portion which includes the fundus, body, and part of the
antruml!8l, This results in a narrow tube-like stomach that is about 70%-80% smaller in

size. See Figure 1.
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Pharmacokinetics

The anatomic changes from both RYGB and VSG result in faster gastric emptying and
reduced first-past metabolism[>'*20l. As a result, blood alcohol concentration peaks
faster and at higher concentrations after any given ingestion of alcohol. For instance, the
oral bioavailability of alcohol has been shown to increase by more than 30% in women
who undergo VSGEI. Likewise, a study found that women with a history of RYGB
experience more brisk and larger amplitude changes in blood alcohol concentration.
Specifically, after consuming 26 g of alcohol (equivalent to about two shots of hard
liquor), blood alcohol concentration increased to a level greater than the United States
legal driving limit in less than 10 min/?2,

In addition to objective measurements, patients report subjectively increased
response to alcohol. A qualitative study evaluating the addictive properties of alcohol
following bariatric surgery reported that patients experienced the feeling of intoxication
faster than they did prigr to surgery(?l. Other studies have used patient-facing
questionnaires including the Addiction Research Center Inventory and the Alcohol
Sensitivity Questionnaire to quantify subjective response to alcohol. In these studies,
patients reported increased feelings of drunkenness and higher sensitivity to alcohol
after bariatric surgery(2*2°l. Because fast onset drugs arg known to have higher addictive
potentiall?¢], this brisk increase in response to alcohol has been thought to play a major
role in the development of post-bariatric surgery AUD. It was thought that reduced
first-pass metabolism after bariatric surgery was due a relative reduction in gastric
alcohol dehydrogenase activity. However, studies evaluating alcohol dehydrogenase
have been inconsistent, and currently, there is insufficient evidence to support that
reduced alcohol dehydratase activity is the primary factor behind rapid increases in

blood alcohol concentrationl22.27.28],

Hormonal and reward pathways




Metabolic changes influencing alcohol use after bariatric surgery arise from alterations
in the secretion of multiple gut hormones that occur after both RYGB aﬂ VSGI319.29],
Two key hormones linking alcohol use and bariatric surgery are ghrelin and glucagon-

like peptide-1 (GLP-1).

Ghrelin: The role of ghrelin in the development of AUD after bariatric surgery has been
explored extensively. Early theories proposed that changes in ghrelin levels directly
influence alcohol intake after RYGB. However, it is now thought that hormonal changes
affect reward-seeking pathways in the brain/332 Pre-clinical models have
demonstrated that RYGB surgery is associated with a heightened response to alcohol in
central rewar%enter513‘“:311 and that this heightened response can be attenuated by
antagonizing the ghrelin receptor: growth hormone secretagogue receptor (GHSR)
1aPl. In fact, a recent study found that GHSR activity regulates the tonic rate of
neuronal firing in a key reward center in the brain, the ventral tegmental area (VT A). In
this study, researchers treated mice with a GHSR-antagonist, and observed a reduction
in the action potential firing rate of VTA dopaminergic neurons in non-RYGB mice but
observed no effect in mice with RYGBI*2. They concluded that alcohol misuse after
RYGB may be related to reduced GHSR control of the VTA dopaminergic system.
Similar animal models have been developed for VSG[B3334. In contrast to RYGB models,
mice with VSG demonstrated reduced alcohgl seeking behavior compared to control
mice. This finding was initially attributed to the removal of the ghrelin producing part
of the stomach, but this was refuted when administration of ghrelin at different
concentrations failed to impact ethanol consumption. Interestingly, administration of
low dose GHSR antagonist induced a significant reduction in alcohol consumption in
the VSG mice but not in control micel?3l. Collectively these data demonstrate that GHSR
signaling is linked to changes in brain reward pathways including enhanced dopamine
sensitivity and increased reward response to alcohol after bariatric surgery. Differences
observed between pre-clinical models of VSG and RYGB may help explain for

differences in the prevalence of AUD in these groups.
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GLP-1: GLP-1 is a gut-brain peptide that regulates appetite and food intake, and it has
been increasingly recognized for its role in alcohol-mediated behaviors. For instance,
animal studies have shown that administration of liraglutide, a GLP-1 agonist,
attenuates the rewarding properties of alcoholl3:371, Specifically, liraglutide has been
shown to impair the release of dopamine in the nucleus accumbens of mice after acute
injections of ethanol. After treatment with liraglutide, mice were less likely to
demonstrate preference for areag where ethanol was in their environment. Data from
these preclinical models suggest that GLP-1 receptor agonists may attenuate the ability
of alcohol to activate the mesolimbic dopamine system and may reduce alcohol intake.
Interestingly, a nation-wide cohort study in Denmark found that GLP-1 agonists were
associated with a lower incidence of alcohol-related health events, though this
protective effect was only limited to the first 3 months of therapy®l. While these
findings highlight the potential clinical relevance of GLP-1 pathways in treating AUD,
the use of GLP-1 receptor agonists in reducing alcohol intake following weight

reduction surgery has not been studied.

Psychology and addiction
When discussing potential mechanisms of increased alcohol use after bariatric surgery,
it is worth mentioning the “addiction transfer” hypothesis. This theory assumes that
patients pursuing bariatric surgery have addictive eating habits that are transferred to
alcohol consumption that post-operatively when food intake is limited by appetitell.
However, there are several lines of evidence that demonstrate “addiction transfer”
alone is insufficient to explain observed trends in post-bariatric surgery alcohol use.
First, studies have shown that pre-operative addictive eating behaviors and binge
eating do not increase the likelihood of developing AUDI041 which directly opposes
the idea that post-surgical AUD originates from food-related addictive behaviors.
Furthermore, increased alcohol use has been observed in patients following

prophylactic total gastrectomy, even in the absence of obesity or history of addictive
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eating behaviorsl#243l. Second, the tendency for alcohol use to increase one to two years
after bariatric surgery contradicts the “addiction transfer” theory as the reduction in
food intake occurs almost immediately post-operativelyl#l. Third, the incidence of AUD
after bariatric surgery varies depending on the type of surgery suggesting that changes
inherent to each surgical procedure play a role in the develc:%'lent of AUDI7L
Additionally, the anatomic changes resulting from these surgeries alter the
metabolism and pharmacokinetics of alcoholl%3l. Post-surgery weight loss combined
with reduced gastric volume and accelerated gastric emptying result in in higher blood
alcohol concentrations and lead to increased alcohol sensitivity and lower tolerancel46l.
There changes are likely more critical in the development of AUD after weight loss
surgeries. While the addiction transfer hypothesis may explain a behavioral component
in a minority of patients, its general application can increase stigma and discourage care
seeking amongst the majorityl®], Therefore, healthcare providers should be cautious
when referencing this hypothesis to avoid perpetuating stigma in a disorder that has a

clear biological basis.

ALCOHOL-RELATED OUTCOMES AFTER BARIATRIC SURGERY

Beyond AUD, bariatric surgery is associated with an increased risk of developing ALD.
There are likely several reasons for this relationship. Patients undergoing bariatric
surgery likely have some baseline hepatic disease, commonly in the form of steatotic
liver diseasel#’l. Obesity and alcohol consumption have a synergistic effect on the liver;
patients with a BMI over 35 more likely to develop liver damage from any given
amount of alcohol compared to patients with a BMI under 3514849, While bariatric
surgery can reduce hepatic fibrosis and/or eliminate steatohepatitis in 70%-80% of
patients achieving a 5-10-kilogram weight lossl®l, it remains unclear if the liver
continues to be predisposed to alcohol associated damage, particularly when exposed to
relatively higher concentrations of alcohol after surgery.

The exact prevalence of ALD after bariatric surgery is unknown. Two recent studies

estimate the incidence of ALD to be 0.7% in bariatric surgery recipients!l compared to
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0.3% in the general populatign/®%2. Mellinger et all*l compared the risk of alcohol-
associated cirrhosis (AC) in obese patients who underwent bariatric surgery and those
who did not in two time periods: before 2008 and from 2008-2016. While initial
unadjusted analyses suggested no increased risk of AC in the bariatric surgery group,
further analyses revealed a significant interaction between the time period and patient
gender. Adjusted analyses demonstrated that women who underwent bariatric surgery
had a 2.1-times greater risk of AC (95%CI 1.8-2.4) and men had a 1.3-times greater risk
of AC (95%CI 1.1-1.6) compared to their counterparts who did not undergo the surgery.
In another study, Alvarado et all52] assessed the risk of ALD following bariatric surgery
compared to other abdominal surgeries in a large patient cohort (n = 1,075,514). They
found that bariatric surgery recipients were more likely to develop both ALD (95%CI
1.22-1.37) and AC (95%CI 1.37-1.42). Additionally, they observed a significant increase
in ALD and AC cases among bariatric surgery patients from 2005 to 2015, aligning
Mellinger et al’sl4l findings on the long-term risk of AC.

Bariatric surgery status has also been linked to poorer outcomes in patients with
ALD. In a study of 2,634 patients with alcohol-associated hepatitis, those with prior
RYGB had higher a 30-d readmission rate (P <0.01) and increased overall rgortality (P =
0.03) compared to non-surgical patients!®]. Conversely, an analysis of the National
Inpatient Sample found that prior RYGB was associated with an increased risk of
hepatic encephalopathy and infection but was not associated with higher mortality
among patients hospitalized for ALDP4. It is possible that the higher rate of adverse
outcomes, despite a relatively younger patient population, is due to the delivery of
higher concentrations of alcohol to the liver for any given ingestion of alcohol.
Ultimately, the mortality benefits of bariatric surgery are attenuated by the

development of alcohol-associated co-morbidities in patients who develop AUDI5I,

BARIATRIC SURGERY AND LIVER TRANSPLANTATION

In line with the trends for ALD, there has been an increase in liver transplants for AC

among post-bariatric surgery patients. Patients with a history of bariatric surgery that
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progress to needing a liver trﬁsplant in the setting of ALD are typically younger,
female, and are more likely to be diagnosed with mood disorders compared to those
without a history of bariatric surgery(>l. This cohort tends to present with more severe
hepatic decompensation and progresses to liver transplant significantly faster than
those who have not undergone bariatric surgery57l. Post-liver transplant outcomes in
this cohort have not been extensively studied, though a small study found that post-
transplant biliary complications and rejection rates were similar in patients with and
without a history of RYGB.

Over the last decade, there has been a trend towards performing simultaneous liver
transplant and bariatric surgery (usually VSG) in eligible patients. Although limited, a
few small studies reporting patient outcomes have emerged in recent years(>®-62.
Generally, simultaneous bariatric surgery has not shown to increase liver transplant
related mortality. Two prospective studies showed that patients with simultaneous
surgeries had lower degrees of hepatic steatosis and fewer weight-related co-
morbidities three years post-surgery compared to patients who had liver transplant
alonel®61l Tt is important to note that post-surgical alcohol use is not addressed in these
reports. Therefore, it remains unclear whether the risk of AUD in this cohort is similar
to that in the general population. For those who do develop AUD, the risk of recurrent
ALD is likely very different. While the pre-surgical fibrosis is obviated by
transplantation, post-transplant patients are at risk complications like strictures, chronic
cholestasis, and rejection. These complications may interact with alcohol and result in
liver dysfunction. To date no studies have addressed these clinical questions or assessed
the risk of AUD or ALD in patients who have undergone simultaneous liver transplant-

bariatric surgery.

FUTURE DIRECTIONS: CLINICAL CARE FOR AUD AFTER BARIATRIC
SURGERY

Currently, there are no screening guidelines for AUD following bariatric surgery.

Providers should counsel patients that there is no known “safe” level of alcohol intake
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and that standard recommendations for alcohol consumption (less than 7 drinks per

week for women, less than 14 drinks per week for men) generally do not apply after the
procedure. When concerns arise, screening questionnaires used in the general
popLﬁion, such as the AUDIT-C, can be used to identify potentially harmful alcohol
use. The AUDIT-C is a three-question survey that can help categorize alcohol use
behaviors over the past 12 monthsl®3. The AUDIT-C has proven effective in detecting
AUD and predicting long-term outcomes, including hospitalizations for alcohol-related
diagnoses. A 2019 study by White ef all'®l assessed the use of the AUDIT-C in women
with a history of bariatric surgery and found that a score 2 3 had the highest combined
sensitivity (76.4%) and specificity (81.6%) for identifying alcohol-related health
problems. Using validated questionnaires may be more helpful than serum markers of
alcohol consumption (e.g., phosphatidylethanol), which may vary unpredictably in
patients with a history bariatric surgery!®4.

While early screening is important for early diagnosis, bariatric surgery centers may
consider more intensive evaluation later, particularly in the second post-operative
yearl’l. Notably, patients undergoing simultaneous liver transplant and bariatric
surgery may experience compound risk for AUD when considering the potential for
psychological distress after liver transplantation. Therefore, these patients should
receive counseling on risk reduction strategies and undergo similar, if not more
stringent, post-operative monitoring for alcohol use compared to individuals with other
liver disease etiologies. In patients who develop liver disease, identifying the primary
etiology may be challenging for clinicians. While non-invasive markers exist to identify
non-alcohol associated liver diseases, they often lack specificity. In patients with
suspected alcohol use, liver biopsy may be required to assess the relative contribution of

alcohol to liver damagel65-67],

CONCLUSION

Patients who have undergone bariatric surgery represent a high-risk cohort for alcohol-

related health conditions including alcohol-associated liver disease. More information is
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needed to develop clinical recommendations for AUD and ALD in this cohort, though it
is essential to advise patients that there is no “safe” level of alcohol consumption after
bariatric surgery. Future studies should focus on identifying risk factors for hepatic
fibrosis and ALD development, evaluating the effectiveness of medication-associated
therapies for AUD in bariatric surgery recipients, and assessing alcohol-related

outcomes in patients who undergo simultaneous liver transplant-bariatric surgery.

REFERENCES

1 Angrisani L, Santonicola A, Iovino P, Vitiello A, Zundel N, Buchwald H, Scopinaro N.
Bariatric Surgery and Endoluminal Procedures: IFSO Worldwide Survey 2014. Obes
Surg 2017; 27: 2279-2289 [PMID: 28405878 DOI: 10.1007 /s11695-017-2666-x]

2 Wiggins T, Guidozzi N, Welbourn R, Ahmed AR, Markar SR. Association of bariatric
surgery with all-cause mortality and incidence of obesity-related disease at a population
level: A systematic review and meta-analysis. PLoS Med 2020; 17: €1003206 [PMID:
32722673 DOI: 10.1371/journal.pmed.1003206]

3 Ivezaj V, Benoit SC, Davis ], Engel S, Lloret-Linares C, Mitchell JE, Pepino MY, Rogers
AM, Steffen K, Sogg S. Changes in Alcohol Use after Metabolic and Bariatric Surgery:
Predictors and Mechanisms. Curr Psychiatry Rep 2019; 21: 85 [PMID: 31410716 DOI:
10.1007/s11920-019-1070-8]

4 Mellinger JL, Shedden K, Winder GS, Fernandez AC, Lee BP, Waljee ], Fontana R,
Volk ML, Blow FC, Lok ASF. Bariatric surgery and the risk of alcohol-related cirrhosis
and alcohol misuse. Liver Int 2021; 41: 1012-1019 [PMID: 33529460 DOI:
10.1111/1iv.14805]

5 Chierici A, Alromayan M, DEFATICO S, Céline D, Vinci D, Rodolphe A, Schiavo L,
lannelli A. Is bariatric surgery safer before, during, or after liver transplantation? A
systematic review and meta-analysis. | Liver Transpl 2023; 9: 100139 [DOL
10.1016/j.liver.2023.100139]

6 Nehring SM, Chen RJ, Freeman AM. Alcohol Use Disorder. StatPearls. Treasure
Island (FL): StatPearls Publishing Copyright © 2023, StatPearls Publishing LLC., 2023

12/20




7 Ibrahim N, Alameddine M, Brennan J, Sessine M, Holliday C, Ghaferi AA. New onset
alcohol use disorder following bariatric surgery. Surg Endosc 2019; 33: 2521-2530 [PMID:
30350107 DOI: 10.1007/ s00464-018-6545-x]

8 King WC, Chen JY, Courcoulas AP, Dakin GF, Engel SG, Flum DR, Hinojosa MW,
Kalarchian MA, Mattar SG, Mitchell JE, Pomp A, Pories W], Steffen KJ, White GE, Wolfe
BM, Yanovski SZ. Alcohol and other substance use after bariatric surgery: prospective
evidence from a U.S. multicenter cohort study. Surg Obes Relat Dis 2017; 13: 1392-1402
[PMID: 28528115 DOI: 10.1016/j.soard.2017.03.021]

9 White GE, Boles RE, Courcoulas AP, Yanovski SZ, Zeller MH, Jenkins TM, Inge TH. A
Prospective Cohort of Alcohol Use and Alcohol-related Problems Before and After
Metabolic and Bariatric Surgery in Adolescents. Ann Surg 2023; 278: e519-e525 [PMID:
36538630 DOLI: 10.1097/SLA.0000000000005759]

10 King WC, Chen JY, Mitchell JE, Kalarchian MA, Steffen KJ, Engel SG, Courcoulas
AP, Pories W], Yanovski SZ. Prevalence of alcohol use disorders before and after
bariatric  surgery. JAMA 2012; 307: 2516-2525 [PMID: 22710289 DOI:
10.1001/jama.2012.6147]

11 Svensson PA, Anveden A, Romeo S, Peltonen M, Ahlin S, Burza MA, Carlsson B,
Jacobson P, Lindroos AK, Loénroth H, Maglio C, Naslund I, Sjoholm K, Wedel H,
Soderpalm B, Sjostrom L, Carlsson LM. Alcohol consumption and alcohol problems
after bariatric surgery in the Swedish obese subjects study. Obesity (Silver Spring) 2013;
21: 2444-2451 [PMID: 23520203 DOI: 10.1002/ 0oby.20397]

12 Zeller MH, Washington GA, Mitchell JE, Sarwer DB, Reiter-Purtill ], Jenkins TM,
Courcoulas AP, Peugh JL, Michalsky MP, Inge TH; Teen-LABS Consortium and in
collaboration with the TeenView Study Group. Alcohol use risk in adolescents 2 years
after bariatric surgery. Surg Obes Relat Dis 2017; 13: 85-94 [PMID: 27567561 DOI:
10.1016/j.soard.2016.05.019]

13 Conason A, Teixeira J, Hsu CH, Puma L, Knafo D, Geliebter A. Substance use
following bariatric weight loss surgery. JAMA Surg 2013; 148: 145-150 [PMID: 23560285
DOI: 10.1001/2013.jamasurg.265]

13/20




14 Kim HP, Jiang Y, Farrell TM, Peat CM, Hayashi PH, Barritt AS 4th. Roux-en-Y
Gastric Bypass Is Associated With Increased Hazard for De Novo Alcohol-related
Complications and Liver Disease. | Clin Gastroenterol 2022; 56: 181-185 [PMID: 33780222
DOI: 10.1097/MCG.0000000000001506]

15 Maciejewski ML, Smith VA, Berkowitz TSZ, Arterburn DE, Mitchell JE, Olsen MK,
Liu CF, Livingston EH, Funk LM, Adeyemo A, Bradley KA. Association of Bariatric
Surgical Procedures With Changes in Unhealthy Alcohol Use Among US Veterans.
JAMA  Netw  Open 2020; 3: e2028117 [PMID: 33346846 DOI:
10.1001/ jamanetworkopen.2020.28117]

16 White GE, Courcoulas AP, Richardson GA, Mair C, King WC. Alcohol Use
Thresholds for Identifying Alcohol-related Problems Before and Following Roux-en-Y
Gastric Bypass. Ann  Surg 2019; 269: 1001-1009 [PMID: 31082893 DOI:
10.1097/SLA.0000000000003078]

17 Pucci A, Batterham RL. Mechanisms underlying the weight loss effects of RYGB and
SG: similar, yet different. | Endocrinol Invest 2019; 42: 117-128 [PMID: 29730732 DOI:
10.1007/ s40618-018-0892-2]

18 Seeras K, Sankararaman S, Lopez PP. Sleeve Gastrectomy. StatPearls: StatPearls
Publishing Copyright © 2023, StatPearls Publishing LLC., 2018

19 Csendes A, Braghetto I. Changes in the anatomy and physiology of the distal
esophagus and stomach after sleeve gastrectomy. | Obes Weight Loss Ther 2016; 6: 297
[DOI: 10.4172/2165-7904.1000297]

20 Oneta CM, Simanowski UA, Martinez M, Allali-Hassani A, Parés X, Homann N,
Conradt C, Waldherr R, Fiehn W, Coutelle C, Seitz HK. First pass metabolism of ethanol
is strikingly influenced by the speed of gastric emptying. Gut 1998; 43: 612-619 [PMID:
9824340 DOI: 10.1136/ gut.43.5.612]

21 Seyedsadjadi N, Acevedo MB, Alfaro R, Ramchandani VA, Plawecki MH, Rowitz B,
Pepino MY. Site of Alcohol First-Pass Metabolism Among Women. JAMA Netw Open
2022; 5: €223711 [PMID: 35315921 DOI: 10.1001 /jamanetworkopen.2022.3711]

14/ 20




22 Steffen KJ, Engel SG, Pollert GA, Li C, Mitchell JE. Blood alcohol concentrations rise
rapidly and dramatically after Roux-en-Y gastric bypass. Surg Obes Relat Dis 2013; 9:
470-473 [PMID: 23507629 DOI: 10.1016/j.soard.2013.02.002]

23 Yoder R, MacNeela P, Conway R, Heary C. How Do Individuals Develop Alcohol
Use Disorder After Bariatric Surgery? A Grounded Theory Exploration. Obes Surg 2018;
28: 717-724 [PMID: 29032488 DOI: 10.1007 /s11695-017-2936-7]

24 Acevedo MB, Eagon JC, Bartholow BD, Klein S, Bucholz KK, Pepino MY. Sleeve
gastrectomy surgery: when 2 alcoholic drinks are converted to 4. Surg Obes Relat Dis
2018; 14: 277-283 [PMID: 29305304 DOI: 10.1016/j.soard.2017.11.010]

25 Acevedo MB, Teran-Garcia M, Bucholz KK, Eagon JC, Bartholow BD, Burd NA,
Khan N, Rowitz B, Pepino MY. Alcohol sensitivity in women after undergoing bariatric
surgery: a cross-sectional study. Surg Obes Relat Dis 2020; 16: 536-544 [PMID: 32075778
DOI: 10.1016/j.soard.2020.01.014]

26 Allain F, Minogianis EA, Roberts DC, Samaha AN. How fast and how often: The
pharmacokinetics of drug use are decisive in addiction. Neurosci Biobehav Rev 2015; 56:
166-179 [PMID: 26116543 DOI: 10.1016/j.neubiorev.2015.06.012]

27 Parikh M, Johnson JM, Ballem N; American Society for Metabolic and Bariatric
Surgery Clinical Issues Committee. ASMBS position statement on alcohol use before
and after bariatric surgery. Surg Obes Relat Dis 2016; 12: 225-230 [PMID: 26968500 DOI:
10.1016/j.soard.2015.10.085]

28 Changchien EM, Woodard GA, Hernandez-Boussard T, Morton JM. Normal alcohol
metabolism after gastric banding and sleeve gastrectomy: a case-cross-over trial. | Am
Coll Surg 2012; 215: 475-479 [PMID: 22770864 DOI: 10.1016/j.jamcollsurg.2012.06.008]

29 Akkary E, Duffy A, Bell R. Deciphering the sleeve: technique, indications, efficacy,
and safety of sleeve gastrectomy. Obes Surg 2008; 18: 1323-1329 [PMID: 18535867 DOI:
10.1007/s11695-008-9551-6|

30 Thanos PK, Subrize M, Delis F, Cooney RN, Culnan D, Sun M, Wang GJ, Volkow

ND, Hajnal A. Gastric bypass increases ethanol and water consumption in diet-induced




obese rats. Obes Surg 2012; 22: 1884-1892 [PMID: 22976430 DOI: 10.1007/s11695-012-
0749-2]

31 Hajnal A, Zharikov A, Polston JE, Fields MR, Tomasko J, Rogers AM, Volkow ND,
Thanos PK. Alcohol reward is increased after Roux-en-Y gastric bypass in dietary obese
rats with differential effects following ghrelin antagonism. PLoS One 2012; 7: e49121
[PMID: 23145091 DOI: 10.1371/journal.pone.0049121]

32 Sirohi S, Richardson BD, Lugo JM, Rossi DJ, Davis JF. Impact of Roux-en-Y gastric
bypass surgery on appetite, alcohol intake behaviors, and midbrain ghrelin signaling in
the rat. Obesity (Silver Spring) 2017; 25: 1228-1236 [PMID: 28500684 DOI:
10.1002/ oby.21839]

33 Coluzzi I, Iossa A, Spinetti E, Silecchia G. Alcohol consumption after laparoscopic
sleeve gastrectomy: 1-year results. Eat Weight Disord 2019; 24: 1131-1136 [PMID:
29411323 DOI: 10.1007/ s40519-018-0486-1]

34 Orellana E, Horvath N, Farokhnia M, Leggio L, Hajnal A. Changes in plasma ghrelin
levels following surgical and non-surgical weight-loss in female rats predict alcohol use.
Brain Res Bull 2022; 188: 179-186 [PMID: 35901985 DOI:
10.1016/j.brainresbull.2022.07.019]

35 Orellana ER, Jamis C, Horvath N, Hajnal A. Effect of vertical sleeve gastrectomy on
alcohol consumption and preferences in dietary obese rats and mice: A plausible role
for altered ghrelin signaling. Brain Res Bull 2018; 138: 26-36 [PMID: 28802901 DOI:
10.1016/j.brainresbull.2017.08.004]

36 Vallof D, Maccioni P, Colombo G, Mandrapa M, Jornulf JW, Egecioglu E, Engel JA,
Jerlhag E. The glucagon-like peptide 1 receptor agonist liraglutide attenuates the
reinforcing properties of alcohol in rodents. Addict Biol 2016; 21: 422-437 [PMID:
26303264 DOI: 10.1111/ adb.12295]

37 Jerlhag E. Alcohol-mediated behaviours and the gut-brain axis; with focus on
glucagon-like peptide-1. Brain Res 2020; 1727: 146562 [PMID: 31759971 DOI:
10.1016/j.brainres.2019.146562]

16/20




38 Wium-Andersen IK, Wium-Andersen MK, Fink-Jensen A, Rungby ], Jorgensen MB,
Osler M. Use of GLP-1 receptor agonists and subsequent risk of alcohol-related events.
A nationwide register-based cohort and self-controlled case series study. Basic Clin
Pharmacol Toxicol 2022; 131: 372-379 [PMID: 35968738 DOI: 10.1111/ bcpt.13776]

39 McFadden KM. Cross-addiction: from morbid obesity to substance abuse. Bariat
Nurs Surg Pat 2010; 5: 145-178 [DOL: 10.1089/bar.2010.9922]

40 Wong E, Fleishman A, Brem A, Jones DB, Wee CC. High-Risk Alcohol Use and
Disordered Eating Behavior Before and 1 Year After Sleeve Gastrectomy. Obes Surg
2022; 32: 593-598 [ PMID: 35088252 DOI: 10.1007/s11695-021-05847-3]

41 Dickhut C, Hase C, Gruner-Labitzke K, Mall JW, Kohler H, de Zwaan M, Miiller A.
No addiction transfer from preoperative food addiction to other addictive behaviors
during the first year after bariatric surgery. Eur Eat Disord Rev 2021; 29: 924-936 [PMID:
34460134 DOI: 10.1002/ erv.2857]

42 Yokoyama A, Takagi T, Ishii H, Wada N, Maruyama K, Takagi S, Hayashida M.
Gastrectomy enhances vulnerability to the development of alcoholism. Alcohol 1995; 12:
213-216 [PMID: 7639953 DOI: 10.1016 /0741-8329(94)00096-V]

43 Ito S, Izumi T, Arakawa M. Gastrectomy is a risk factor for alcoholism. Irnitern Med
1999; 38: 751 [PMID: 10480310 DOI: 10.2169/ internalmedicine.38.751]

44 Azam H, Shahrestani S, Phan K. Alcohol use disorders before and after bariatric
surgery: a systematic review and meta-analysis. Ann Transl Med 2018; 6: 148 [PMID:
29862237 DOI: 10.21037 /atm.2018.03.16]

45 Engel SG, Schaefer LM, Kerver GA, Leone LM, Smith G, Mitchell JE, Gunstad ],
Crosby RD, Steffen K. The rewarding effects of alcohol after bariatric surgery: do they
change and are they associated with pharmacokinetic changes? Surg Obes Relat Dis 2022;
18: 190-195 [PMID: 34583891 DOI: 10.1016/ j.soard.2021.08.011]

46 Blackburn AN, Hajnal A, Leggio L. The gut in the brain: the effects of bariatric
surgery on alcohol consumption. Addict Biol 2017; 22: 1540-1553 [PMID: 27578259 DOI:
10.1111/adb.12436]

17/20




47 Newsome PN, Cramb R, Davison SM, Dillon JF, Foulerton M, Godfrey EM, Hall R,
Harrower U, Hudson M, Langford A, Mackie A, Mitchell-Thain R, Sennett K, Sheron
NC, Verne ], Walmsley M, Yeoman A. Guidelines on the management of abnormal liver
blood tests. Gut 2018; 67: 6-19 [PMID: 29122851 DOI: 10.1136/ gutjnl-2017-314924]

48 Aberg F, Helenius-Hietala ], Puukka P, Farkkili M, Jula A. Interaction between
alcohol consumption and metabolic syndrome in predicting severe liver disease in the
general population. Hepatology 2018; 67: 2141-2149 [PMID: 29164643 DOI:
10.1002/ hep.29631]

49 Ventura-Cots M, Watts AE, Bataller R. Binge drinking as a risk factor for advanced
alcoholic liver disease. Liver Int 2017; 37: 1281-1283 [PMID: 28845617 DOI:
10.1111/1iv.13482]

50 Lassailly G, Caiazzo R, Ntandja-Wandji LC, Gnemmi V, Baud G, Verkindt H,
Ningarhari M, Louvet A, Leteurtre E, Raverdy V, Dharancy S, Pattou F, Mathurin P.
Bariatric Surgery Provides Long-term Resolution of Nonalcoholic Steatohepatitis and
Regression of Fibrosis. Gastroenterology 2020; 159: 1290-1301.e5 [PMID: 32553765 DOI:
10.1053/j.gastro.2020.06.006]

51 Han S, Yang Z, Zhang T, Ma ], Chandler K, Liangpunsakul S. Epidemiology of
Alcohol-Associated Liver Disease. Clin Liver Dis 2021; 25: 483-492 [PMID: 34229835 DOI:
10.1016/j.c1d.2021.03.009]

52 Alvarado-Tapias E, Marti-Aguado D, Kennedy K, Fernandez-Carrillo C, Ventura-
Cots M, Morales-Arraez D, Atkinson SR, Clemente-Sanchez A, Argemi ], Bataller R.
Bariatric Surgery Is Associated with Alcohol-Related Liver Disease and Psychiatric
Disorders Associated with AUD. Obes Surg 2023; 33: 1494-1505 [PMID: 36881347 DOI:
10.1007/ s11695-023-06490-w|

53 Anugwom C, Thomson M, Freese RL, Lake JR, Lim N. Lower survival and higher
rates of cirrhosis in patients with ROUX-EN-Y gastric bypass hospitalised with alcohol-
associated hepatitis. BM] Open Gastroenterol 2023; 10 [PMID: 36808070 DOI:
10.1136/ bmjgast-2022-001083]

18/20




54 Yarra P, Dunn W, Younossi Z, Kuo YF, Singal AK. Association of Previous Gastric
Bypass Surgery and Patient Outcomes in Alcohol-Associated Cirrhosis
Hospitalizations. Dig Dis Sci 2023; 68: 1026-1034 [PMID: 35788931 DOI: 10.1007/510620-
022-07591-9]

55 Mahmud N, Panchal S, Abu-Gazala S, Serper M, Lewis JD, Kaplan DE. Association
Between Bariatric Surgery and Alcohol Use-Related Hospitalization and All-Cause
Mortality in a Veterans Affairs Cohort. JAMA Surg 2023; 158: 162-171 [PMID: 36515960
DOI: 10.1001/jamasurg.2022.6410]

56 Fipps DC, Goetze RE, Clark MM, Mara K, Watt KD, Jowsey-Gregoire SG, Heimbach
JK, Grothe K. Liver Transplantation After Bariatric Surgery: a Clinical Cohort Study.
Obes Surg 2021; 31: 3700-3706 [PMID: 34021883 DOI: 10.1007 /s11695-021-05483-x]

57 Lefere S, Stroobant L, Verhelst X, Vanlander A, Berrevoet F, Troisi RI, Van
Nieuwenhove Y, Rogiers X, Van Vlierberghe H, Geerts A. Bariatric Surgery Patients Are
at Risk for Alcoholic Liver Disease with Need for Liver Transplantation. Obes Surg 2020;
30: 4659-4664 [PMID: 32594466 DOI: 10.1007 /s11695-020-04806-8]

58 Wijarnpreecha K, Pungpapong S, Aby ES, Croome KP, Taner CB, Thompson CC,
Kroner PT. Simultaneous liver transplant and sleeve gastrectomy not associated with
worse index admission outcomes compared to liver transplant alone - a retrospective
cohort study. Transpl Int 2020; 33: 1447-1452 [PMID: 32772404 DOI: 10.1111/ tri.13713]

59 Yemini R, Nesher E, Braun M, Cohen M, Carmeli I, Mor E, Keidar A. Long-term
outcomes of Roux-en-Y gastric bypass or sleeve gastrectomy in patients with cirrhosis;
before, during or after liver transplantation: A single center's experience. Clin Transplant
2021; 35: 14374 [PMID: 34043840 DOI: 10.1111 /ctr.14374]

60 Zamora-Valdes D, Watt KD, Kellogg TA, Poterucha JJ, Di Cecco SR, Francisco-Ziller
NM, Taner T, Rosen CB, Heimbach JK. Long-term outcomes of patients undergoing
simultaneous liver transplantation and sleeve gastrectomy. Hepatology 2018; 68: 485-495
[PMID: 29457842 DOI: 10.1002/hep.29848]

61 Gunturu NS, Castillo-Larios R, Bowers S, Edwards M, Burns ], Perry D, Elli EF.

Combined Sleeve Gastrectomy with Liver Transplant in Patients with Obesity: a

19/20




Feasibility Study. Obes Surg 2022; 32: 3600-3604 [PMID: 36169908 DOI: 10.1007/s11695-
022-06289-1]

62 Tariq N, Saharia A, Nwokedi U, Hobeika MJ], Mobley CM, Hsu D, Potter LM, Moore
LW, Elaileh A, Sherman V, Ghobrial RM. Combined liver transplantation and sleeve
gastrectomy: Report of a brief-interval staged approach. Liver Transpl 2023; 29: 422-430
[PMID: 35976078 DOI: 10.1002/1t.26560]

63 Bush K, Kivlahan DR, McDonell MB, Fihn SD, Bradley KA. The AUDIT alcohol
consumption questions (AUDIT-C): an effective brief screening test for problem
drinking. Ambulatory Care Quality Improvement Project (ACQUIP). Alcohol Use
Disorders Identification Test. Arch Intern Med 1998; 158: 1789-1795 [PMID: 9738608 DOI:
10.1001/ archinte.158.16.1789]

64 Walther L, Brodén CM, Isaksson A, Hedenbro JL. Alcohol Consumption in Obese
Patients Before and After Gastric Bypass as Assessed with the Alcohol Marker
Phosphatidylethanol (PEth). Obes Surg 2018; 28: 2354-2360 [PMID: 29500677 DOI:
10.1007/s11695-018-3165-4]

65 Tiniakos DG. Liver biopsy in alcoholic and non-alcoholic steatohepatitis patients.
Gastroenterol Clin Biol 2009; 33: 930-939 [PMID: 19646834 DOI: 10.1016/j.gcb.2009.05.009]
66 Theise ND. Histopathology of alcoholic liver disease. Clin Liver Dis (Hoboken) 2013; 2:
64-67 [PMID: 30992826 DOI: 10.1002/¢c1d.172]

67 Mueller S. Noninvasive assessment of patients with alcoholic liver disease. Clin Liver

Dis (Hoboken) 2013; 2: 68-71 [PMID: 30992827 DOI: 10.1002/cl1d.186]




90098 Auto_Edited-check.docx

ORIGINALITY REPORT

B

SIMILARITY INDEX

PRIMARY SOURCES

H B b B

. . 0
mgg.ommsonlme.org 27 words — 1 /0
0
x\:l/vm\g.researchgate.net 22 words — 1 /0
. 1 i i 0
Elise R. Orellana, Catherine Jamis, Nelli Horvath, 20 words — 1 /0

Andras Hajnal. "Effect of vertical sleeve gastrectomy

on alcohol consumption and preferences in dietary obese rats
and mice: A plausible role for altered ghrelin signaling", Brain
Research Bulletin, 2018

Crossref

. o s . 0
Icnltcearfestlc.cllnlcaItr|aIs.gov 18 words — < ] %o
. . 0
Ilitr;h.e?prmger.com 18 words — < 1 %

: 0
academic.oup.com 14 words — < 1 o

Internet

David C. Fipps, Rachel E.'Fapetze, Matthew M. o o <1 )0
Clark, Kristin Mara et al. "Liver Transplantation

After Bariatric Surgery: a Clinical Cohort Study", Obesity

Surgery, 2021

Crossref



n Jonathan Carter, Julietta Chang, T. Javier Birriel, 12 words — < 1 /0

—
(@)

— — — —
NN w N -

Fady Moustarah et al. "ASMBS Position Statement

on Preoperative Patient Optimization before Metabolic and
Bariatric Surgery", Surgery for Obesity and Related Diseases,
2021

Crossref

M?rgang Thpmseh, Ditte Dencker, Gitta | 12 words — < 1 %
Wortwein, Pia Weikop et al. "The glucagon-like

peptide 1 receptor agonist Exendin-4 decreases relapse-like

drinking in socially housed mice", Pharmacology Biochemistry

and Behavior, 2017

Crossref

faleem Ansari, Hasan Haboubi, Nadim Haboubi. 12 words — < 1 %
Obesity management for the
gastroenterologist”, Frontline Gastroenterology, 2020

Crossref

0)
Iemcegztnmons.aku.edu 12 words — < 1 /0
focus.psychiatryonline.org <1 %
Internet 1 2 WordS —
0)
x]\gfml.worldgastroenterology.org 12 words — < 1 /0
. Ve . _ . . 0
Esin Er, Cécile Flahault, Anne-Marie Etienne. 11 words — < 1 /0

"“"We're outside the norm again because of the

thing that allowed us to be inside the norm’. An interpretative
phenomenological analysis of the experience of developing an
alcohol use disorder after bariatric surgery”, Clinical Obesity,
2023

Crossref

bmjopengastro.bmj.com



RN
(00)

—
(@) O

2

21

N N
w N

Internet

11 words — < 1%

fépublishing.blob.core.windows.net

Internet

11 words — < 1%

i 0
M. Aug?'e, B. Menahem, V.. Sayey, A. Lee Blon., A. 10 words — < 1 /0
Alves. "Long-term complications after gastric
bypass and sleeve gastrectomy: What information to give to
patients and practitioners, and why?", Journal of Visceral

Surgery, 2022

Crossref

Textbook of Addiction Treatment International

Perspectives, 2015.

Crossref

bsdwebstorage.blob.core.windows.net

Internet

repositori.urv.cat

Internet

www.medrxiv.org

Internet

www.ncbi.nlm.nih.gov

Internet

www.wjgnet.com

Internet

ON
ON

10 words — < 1%

10 words — < 1%
10 words — < 1%
10 words — < 1%
10 words — < 1%

10 words — < 1%

<10 WORDS
<10 WORDS



