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Abstracl
In this editoriaf author specifically focuses upon cretabohc dysfunction-
associated steatotic liver disease (MASID) and alcohol-associated liver diseases
(ALD) in the current era. This editorial article is inspired by the observational
sfudy by Harris et alimthe recent issue- Alcohol and metabolic dysfunction cause
steatotic changes in the hepatic parenchyma. The ALD and MASLD are major
cause of chronic liver disease. Liver cirrhosis (LC) is a result of chronic liver in-
flarnmation with many causes (4g., viral hepatitis, drug, alcohol and metabolic
disorder). Metabolic dysfunction-associated steatohepatitis and alcohol-associated
hepatitis can lead to liver fibrosis and LC. LC leads to hepatic dysfunction and can
progress to eventual liver faiftrre and death. Though clrronic viral hepatitis is
considered a rrurirr cause of LC for a long tirrre, other etiologies (i.e., AI-D, MASLD)
has significandy increased in the current era. Frosr the viewpoint of carcino-
genesis, LC frequently causes hepatocellular carcinoma (IICC), and HCC is the
most corrunon type of primary liver cancs worldwide- As regards rrrajor carrses of
HCQ duonic viral hepatitis is gradually outweighed by ALD and MASLD. Note
that patients coexisting with ALD and metabolic dysfunction-associated steato-
hepatitis show higher occurrence of HCC. Impact of ALD and MASLD upon the
development of chronic liver disease, liver fibrosis, LC, and HCC is drastically
increased in the current era. Establislunents of diagnostic and therapeutic stra-
tegies to overcome these hepatic disorders are stillrequired.

Key Words: Alcohol-associated hqratitis; Alcohol-assooiated liver diseases; Cirrhosis;

Hqratocellular carcinoma; Metabolio dysfimction-associated steatohepatitis; Metabolic
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Core Tip: Alcohol and metabolic dysfirnction cause steaJotic shanges in the hepatic pare,nchyma, an.d meta-bolic dysfunction-

associated steatotic liver disease (MASLD) and alcohol-associated liver diseases (ALD) are currently recogr.ized as main

steatotic liver disease. The ALD and MASLD result in chronic liver disease, liver fibrosis and subsequent cirrhosis. Patients

accomtrlaaied with ALD and/or MASID are currently increasing woddwide, and therefore, this editorial focuses aa impact

of ALD and MASLD upon hqratic disorder and carcihogenesis. From the viewpoint of carcinogenesis (i.e., hepatocellular

caiciaoma), cbronic viral hepatitis is gradual$ oufweighed by ALD aad MASLD, Also, this editorial article mentioos

differences in geoder and geographical region, and touches rryoo clinical implication for these important liver diseases.
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Viral hepatitis transrrissiorg direct hepatotoxicity arld metabolic diso:ders were recognized as major causes for chronic

liver dis^ease, liver fibrosis and liver ci:rhosis GC)[1-3]. Especially in the current era, drug-induced liver injury/ metabolic

dysfunction:associated steatotic liver disease (MASLD) and alcohol-associated liver diseases (ALD) have significantly

increased[1,2,tr]. Currentlp drug-induced liver injury has concern within t]re medical communi$, pharmaceutical

industries and drug reguiatory igencies[i]. Drug-induced liver injury is a major cause for acute liver failure, and an

associated mortality rate of. OO;n-ny" has been documented[i,i']. The ALD becomes a global concern from the viewpoint

of healthcare[7]. There is increasing incidence of ALD in females[7], and the female cohort were a younglr median age

(45 years ofaipl. Also, there has been a significant global increase inthe prevalence of MASLD[E,9]. This increase is

i**ty ddv; by the worldwide increase in patients accompanied with diabetes mellihrs, obesity and other metabolic

disorjers[S]. VaSm patienb were older (50.63 t O.Tlyearsold) and more likely to be ferrnle, with higher prevalence of

diabetes mellitus (19.38%)[8]. Advanced portal hlpertension accompanied with refractory ry'rnptons rvill develop due to

Lcflgl, and moreover, LC may result in appearao." of hepatocelkrlar carcinoma (HCCX1,'1,111. LC is therefore consi-

dered as a major cause of mor6idity and *oitutity1r1. Both-alcohol abuse and duonic viral infections traditionally have

been considered as u141'or causes of HCC, but they are now being gradually changed by- metabolic disorders (e'9., diabetes

mellitus, obesity ana tUaSlol[l:,13]. Note that dis.*" p"og""r"ion of metabolic dysfulction-associated fatty liver dis-

ease is strongly modified by alcohofic consurrrption[1{].
In this editorial article, author =pecifically focuses upon ALD and Ir.{ASLD in the cuflent era. The ALD and MASLD are

currenfly recognized as two *ai?, typ"r Lf steatotic liver disease[12,1,i]. wide spectrum of several different hepatic

disorders (i.e., Jmple steatosis, steatoGpatitis, fibrosis, LC and HCC) are draracterized by these important li-ver diseases

U "t/1 i] . fhl editorial article is 
-inspired 

dy the observational study by iHarrrs et allTlin the recent issue- Achrally, ALD and

frrfaSf,O are major cause of chronic livei disease and LC[l,1l,l-j/li/] b]. Metabolic dysfr:nction-associated steatohepatitis

tftlesffl and alcohol-associated hepatitis (AH) can lead to liver fibrosis and LC[2,1,1i]. From the viewpoint of carcino-

j"r,.ri", the impact of ALD and VfaSff upon etiologies for HCC is increased in tlre current era[11,1i-11], though the

[lobal burden of .toor,i" viral hepatitis for HCC etiologies is still important but is decreased[i1,21]. Note that patients

Joexisting wifh ALD and MASH show higher occurrence of HCC[-l]'
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porationare affectedbythis liver disorder[16].The AH is defined as arlactive and ag8resslve fom ofALD[4].Disease

progresslon is IIodified by alcohol co_ptiOn in MASLD patients[14]′ and ALD including AH rentsin steatoticいは
disease[1ら 131.Ihe Cibttlof ALD was described as fouow:。 )Daily alcoholintake greater than 40 g intrnen and 20 g in
women for over 5 yeartt and←り Ob雌 al Status wialttver diseaser SuPPorted by blood ex譴 dmuo■ コ鸞 Prevalence Of
ALD and ALDィ elated HCC has been dFa― uCa■y increased worldwide[tら 11′lι 19]・ hCidence of ALD is cttrrently
increa壺じ espedally in wonten[4.HCC develoPmentin ALD Patienb CarL be aCCtrately predicted by the easy to llse

modell18].IndiVidualized and Precise treahent strategy ls required for clinici― in hepatology[lo18].

鴨 spec― of ALD encompasses simple steato翡 札 liVer fibro翡′LQ and a pOtentialofHCC develoPment l・
`・

′
carclnogenesisl1421ら 1み19].Recentlyr h inddence of ALD among fe―les is increasing in U通 おd States and China[12′ 13].
Som studies have do― ented fe―le gender as anindependent predictor of ALD moJ泣 サ[2各 25]′ and have sho― that
female gender was associated wi■ hrer hoⅢ talreadnssion Fa● S and increぉed the ttks for acute on Oonicliv∝
failure and HCC[2み 2●2司 .

MASLD

The MASLD is an important cause of chronic liver disease[2,91, and affects more tlrar] a quarter of the adult population
worldwide[1]]. The MASLD results in steatotic liver disease[12,13]. The MASH is a progressive form of MASLD[2], and
can lead to fibrosis and LC[2,15]. In a word, MASLD ciur progress to MAStt whidr is associated lvith increased risk of
progression to liver fibrosis, LC and HCC[15]. Moreover, as described above, alcohol consu:rrption will a-ffect disease
progression in MASLDI1 4].

Novel concepts for therapeutic strategies for MASLD are dirssfly or indirectly tedoction of liver fibrosis[9,1i28].
Among these, the targeting of hepatocytes and metabolisn have l"ielded fibrotic reduction in clinical trials for MASH[1i.
29]. However, these therapies reduce liver fibrosis only in a subset of MASLD patients, and have not yet shown benefits
beyond advanced fibrotic stage[15,29]. Direct antifibrotics and macrophage-based therapies may be more suitable for
advanced stages of MASH[15,29]. The arsenal of therapies for MASLD is rapidly expanding and includes macrophage
transplantation, hepatoqyte-specific oligonucleotides, as well as chimeric antigen receptor T cell-based therapies[15,29].
Integrating these novel therapeutic concepts into stage-specific and/or combination theragies targeting divergent
pathogenic mechanisms and cell $rpes is the focus of ongoing researches[15,26,29]. MASH patients need adequate
treatments whidr will accomplish fibrotic reduction at high rate[15,2E,29].

The extensive scientific efforts of recent decades to gain a better understanding of MASLD have led to a more solid
evidence base and more detailed clinical recommendations that give clinicians more certain$r in managing MASLD
patients. Current stafus applies to the early detection and risk assessment of the MASLD r,vith or without the liver needle
biopry and monitoring of liver disease. Optimal heatmerrt for MASLD patierrts requires interdisciplinary and interprofes-
sional co-operation[1.1]. In a word, outcomes of healthcare tea:rr should be more entnnced[9]. The IvIASLD is a prevalent
liver condition linked to metabolie risk factors (e.g., obesity, diabetes mellitus and dyslipidemia), and can progress to
steatohepatitis (i.e., MASH), fibrosis, cirrhosis, or HCC[9]. Eady detectiorg risk shatification, and coordinated care are

essendal to prevent complications and improve long-teran outcomes[9]. The growing prevalence of MASLD, primarily
driven by rising obesity rates and sedentary lifestyles, calls for a coordinated, interprofessional approach to patient care

[9]. In particular, tlre first specific drug authorization gives MASLD patients hope that cliniciars will have a broad
spectrum of specific therapeutic measures in the colrring years[14]. Nevertheless, further efforts should be made to
establish effective prevention proglafirs and achieve a struchrral improvement in the care of complex and diverse group
of a-ffected individuals.

CARCINOGENESIS

HCC is tlre most corlmon type of primary liver cancer, accounting for approximately 80% of cases around the world[t,
11]. The FIBV and HCV account for approximately 70%30"/o of all HCC cases worldwide[1,11,20], with variation across

geographic regions[ll]. From t]re viewpoint of carcinogenesis, the global burden of viral hepatitis for HCC etiologies is
decreased[11,22]. Conbastingly, t]re impact of ALD and MASIID upon etiologies for HCC is increased in the current eta[4,
7,9,'11-3.3f.

A total of 124 countries have developed national plans for eradication of viral hepatitis, and several cor:ntries have
already :nade substantial progress for validation of viral elimination[22]. However, in the current era, the burden of other
etiologies for HCC is increasing[4,11,17-19]. Chronic hepatitis related with HBV and HCV accounted for approximately
4O"A and30"/" of global lxima4r liver c.acer deattrs, respectively, followed by ALD at approximately 20% and MASLD at
approximately 70%11,'111. There is an i:xrportant fact, chronic hepatitis due to HCV was associated with the lowest
increase in athibutable incidence of liver ctmcer cases, while MASH showed the fastest increase in attributable incidence
of liver cancer cases and cancer deatls, respectively[11r20,21].

The ALD induding AII poses a significant risk for HCC, comprising various live conditions from steatosis to LC[16,
19]. Despite accounting for a third of global HCC cases and deaths, HCCs in ALD patierts lack characterization compared
to HCCs in patients with viral infection[19]. Proposed mechanisrns for HCCs in ALD patients include acetaldehyde
toxicity, increased reactive orygen species, and inflamanation[19]. Despite advances in screening and managerrent, HCCs
irr ALD patients often present at advanced stages, limiting beatnrent options and sursival[19]. Blood examination for
fumor marker (i.e., alpha-f.etoprotein and protluombin induced by vitamin K antagonist-Il) is recommended for
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individuals wi■ MASLD Pa鐵狙b aCCOmpttded u饉 LC[%14′1み3%31].
コ鸞 ALD and MASLD accomparued wiu■ steatouc changes in dで hepatた ParenChFa[1為 13].ChrO通 C Viralinfedon
re―ins a promilnentcallse of HCC desPite MASLD being the etio10gy¬ ■饉詭 hinestgrourateworldwide[21].AIsor
HCCs drasuca■y increased in ALD PatientSLlみ 191.Ihe adopuon of biomarkerspl]。 r new technologies●

=.′

dificial
intelligenco[18]should be considered while keping the fumre in mind.Patients co山

嶋 ■̈ L ALD and NIASH shon7
hineroccmence ofHCCL9].Althou3h excessive alcohol cO_mpuonぉ preuned to be one ofthe mostimpomntrisk
factors for HCC develoPment alCOhOL and nonalcoh01 metabolic risk factors act synerglstically on he seveuけ Of liVer

fibrott and h8hlnortality OfHCC[写 1ア].
Md琶 記torial mechani―sfor HCc devdopmentinLIASLD PatientS t・ g.′ indin resistance and oxidative stres→ are
previously do― ented[1各23′ 32′33].Alcohol cO_ptiOn an mportant modifier of disease progresslon in MASLD[14]′
and thereforer a coexistence wiul ALD andNIIASII results in a higher∝ ctlrrence ofHCC14′ 9].

GENDER AND REG:ON

National viral hepatitis plans have been globaliy developed and several countries have already made substantial
progress arrd requested guidance from World Health Organization on criteria and processes {or vatdation of viral
elimination[22]. However, HBV and HCV account for approxi:nately 70%-80% of all HCC cases worldwide, with
variation across geographic regions[11,21]. On the other hand, the global burden of drug-induced LC has increased
significantly, ryith notable disparities across regions and genders[1].

The prevalence of ALD is critical problem[7,11]. Females develop ALD even with less er alcoholic intake than males
because of a variety of proposed mechanisms[34,35]. The increased sensitivity of women to ALD is well-established in
previous sfudies t'hich have investigated potential mechanisms for this finding. There is increasing incidence of ALD in
females[7]. Moteovet, females with AH had higher incidence of urinary tract infection, sepsis, and norepineplrrine
administration on urtivariate analysis[7]. Sepsis and mechanical ventilation were independent predictors of mortalitlr in
fesnle ALD patients[7].

Polyphartrncy is corurron amongIvIASLD patients[-r6]. Those rvith LC are most affected and vl'omen with LC are at arr
everr greater risk[36]. Opioid,benzodiazepine, and nonsteroidal aati-inflammatory drug use is prevalent among MASLD
patients wii}r LC despite tlre known associated risks[-]6]. Frequent medication use for chronic pain in MASLD patients
with LC highlights the need for management plans that optimize safety balanced against therapeutic efficary[15,2S,36].
Even the less exposure wifl develop ALD in woman, and several possible explanatons are previously documented
mednnisns[7t];-407.

CLINICAL:MPLiCAT:ONS

LC is a result of chronic liver infla:rr:uration with:nany causes {e.g., viral hepatitis, drug, alcohol and metabolic disorder)
[1-3]. LC patienb su-ffer from intractable symptorns (e.g., ascites, encephalopathy, or variceal bleeding)[10]. LC leads to
hepatic dysfr:nction and can progress to eventual liver failure and death[1-3].

End-stage liver diseases in ALD patients requires emergent treatment induding liver transplantation[16,11]. ALD
patients are the second most common population for liver transplantation, alcoholic relapse after liver trarsplantation
will spoil their outcomespll. It is crucial that the risk in each ALD patients should be strictly and accurately predicted at
preoperative state, and useful psychosocial evaluation criteria in order to assess the risk of alcohol use after liver tran-
splantation has been already establishedpll.

The incidence and burden of MASH are increased, while diagnosis and management challenge persist[2,29]. The
pathogenesis of MASLD is complicated[1],2S]. ]fence, fibrotic regression is a key therapeutic goal for MASH patienb[15,
25,29]. Expert consensus on diaErrostic sbategies and treatment modalities in MASLD induding MASH is required[2,2.-i].

The MASLD represents a significant evolution in the terminology and concepfual framework surrounding hepatic
steatosis[9]. Historically, liver fat accr:mulation nithout significant alcohol intake u'as categorized under nonalcoholic
fatty liver disease[9]. Howevet, recent s]rifts in nomenclature arose primarily to address two core issues. Firsfly, the terrr
'fattl was replaced with'steatotic' to mitigate the stigma associated with the former term. Secondly, defining a disease
by exdusion (e.9., 'nonalcoholic)[9]. Mildly elevated serum aminobansferases are tlre primary abnorrnality in MASLD[9].
Several clinical findings are considered as indicative markers for hepatic synthetic dysfi:nction in MASLD patients[lt].
Noninvasive assessment of hepatic fibrosis, serum-based indices and imaging-based elastography (including magnetic
xesoruurce image) are recoiltmended for screening of MASLD[9]. Liver needle biopsy remains indispensable for t]re
definitive diagnosis of MASH[9].

CONCLUS10N

Alcohol and IInetaboLc dyshcton catlse steatotic changes in the hepauc Parenchy― .IInpact of ALD and NllASLD upon
the develoPment Of chott liver disease′ liver fibro由′Lc and HCC is drasttally increased in the cttent era.Females
easily develoP ALD than male,and PosSible causes of HCc development in NIASLD patients are multifactOrial.EsL

ablishents of diagnosuc and■ erapeutic strategies to overcome t詭 se hepauc disordersincluding AH and MASH are

A。 叫H:な ィぃ
…
…

こ輌 November 2乙 節ら I Vol―e17! Issue ll l



HoriT. ALD andMASLD

still required. TIre role of dietary habits is crucial for risks for liver diseases and HCC, and this point has a therapeutic
potertial for ALD and MASLD patienb.
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