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Resume

Background. As the global population ages, metabolic disorders are becoming increasingly prevalent, leading to a significant
rise in fatty liver disease among the elderly. Metabolic-associated fatty liver disease, formerly known as non-alcoholic fatty
liver disease, is now the most common liver disease. Closely linked to metabolic disorders like obesity, type 2 diabetes, and
dyslipidemia, Metabolic-associated fatty liver disease currently affects 24% of the adult population, equating to one billion
individuals worldwide.

Purpose of study. To analyze the incidence structure of metabolically associated fatty liver disease in the elderly population
and to determine the mechanisms of liver aging that affect the prevalence and mortality from this disease in an elderly cohort
of individuals.

Material and methods of study. For this literature review, we analyzed 32 scientific publications, including reviews, original
articles, and meta-analyses, published between 2012 and 2024. We conducted a literature search using databases such as
Google Scholar, Web of Science, PubMed, Scopus, and Abridged Index Medicus.

Results. Reviewing the available literature sources has revealed the prevalence of fatty liver disease peaking at the age of 40-
50 in men and 60-69 in women but decreasing in the older cohorts (>75 years). The mechanisms of liver cell aging influence
the course of this disease in old patients have been identified as well. However, there are no data indicated concerning the
direct impact on prevalence and association with fibrosis in the elderly population.

Conclusion. Conflicting data on the prevalence of metabolic-associated fatty liver disease among the diagnosed elderly
patients highlight the need for further research to realise the mechanisms underlying the age-related changes in the liver. The
study of this disease in elderly persons is rather important to improve the quality of life and optimising medical care and
developing prevention and treatment strategies.

Keywords: Non-alcoholic Fatty Liver Disease, Metabolic Dysfunction-Associated Steatotic Liver Disease, Fatty Liver Disease,
0ld Age, Aging, Prevalence

ETJIE YKACTAFbI ATAMJAPJIA BAYBIP/JIbIH METABOJIM3MMEH BANUJIAHBICTHI MAW AYPYBI

PaxmeToBa B.C.1, CapkysioBa C.M.1, Ypa3asiuHa /I.A.2, Axxu6aeBa H.K.1, JKanrepeena A.K.1
1KeAKx «AcmaHa meduyuHa yHugepcumemi», Acmata K., Kazakcman Pecny6aukacol
2«0mau corbicbl apdazepiepiHiy opmanvlK KAUHUKAAbIK 2ochumanby LIDKK PMK, AcmaHna k., Kazakcman Pecny6aukacst

Ty#in:

Kipicne. XanbIKTbIH KapTarbiHA GalJIaHBICTBI OYKIJI 9/ieM/ie erjie JKacTaFbl afiaMap/ia MeTaboJIUKaIbIK, OY3bLIbICTAP/IbIH,
TapaJiybl, 6aybIpAbIH MalJaHy aypybIHbIH JaMy Kayni efdyip apTyza. Kazipri yakpITTa MeTab0JIUKaIbIK CEOENTI TybIH/JaFaH
6aybIpAblH, MallaHy aypysl - 6ayblp aypy/IapblHbIH KeH TapajfaH ce6e6i, 6yJ1 aypy OYypblH 6aybIp/iblH aJKOIOJbJAiI eMec
MaWJaHy aypysel aTtajraH. byn aypy cemiszik, 2-TunTi KaHT JguabeTi KoHe AUCAUNHAEMUS CeKinAi MeTaboJIMKaJIBIK,
OY3bIIBICTAPMEH THIFbI3 6alIaHBICTBI. AFBIM/JAFbl 6aFajay OOWBIHINA, aTaJfaH aypyZaH epecek »KacTaFbl XaJbIKThIH 24%
3apjan uerei, 6y 6ykis aneMaeri afamMaap/blH 6ip MULIMApAbIH KYpanibl.

Makcartbl. Erje »acTtafbl nomy/asnusjarbl 6ayblpAblH MeTa60JM3MMeH O6aillaHbICTBl Mall aypybIHbIH aypyllaHJABIK,
KYPBUIBIMBIH TaJljay >kKoHe erjie »KacTafbl aJjaMJap To6bIHAA OCbl aypy/blH Tapa/ybl MeH 6JiMiHe acep eTeTiH 6aybIpAbIH
KapTalo MeXaHU3M/JepiH aHbIKTay.

MaTepuaJ xaHe aaictep. Ocbl 97e6U 1moayAa 6i3 32 FbIIBIMU KapusiJlaHbIMAapFa Taajay »acaJblK, oaapfa 2012 KbL1jaH
2024 xbuiFra fgedinri 13 »kbLiJaFbl COHFBI WIOJYyJap, TYNHYCKaJbl MakKajajlap MeH MeTa-TajajayJjap Kipefi. 9ae6u
TypFblJarbl i3feHic Google Scholar, Web of Science, PubMed, Scopus xaHe Abridged Index Medicus cekingi fepektep
KOpJIapbIH NailajJlaHyMeH iCKe aCbIpbLIJBbIL.

Hatumxkesiep. bisre Kos1 xkeTiMJli o1e6ueTTepi 3epTTey 6apbicbiHAA 6ayblp/AblH Mall aypyblHbIH Tapajiybl epiaepze 40-50
JKacTa koHe aHensiepae 60-69 xkacTa IIbIHbIHA XKeTeTiHI aHbIKTa/A/bl, KebiHece erje »kactafbl (>75 kacTa) KoropTrapza
TeMeHJlel/li, JereHMeH OaybIpAblH Mall aypybIHbIH TapajlyblHa >XoHe erjie >KacTaFbl NOMyJasanusAfarbl (uOGpo3deH
GalilaHbIChIHA TiKeJiel acep eTeTiH AepeKTep KOK,.
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KopeITeiHABL. Ergie >xacTarbl afiaMAap apacblHAa MeTab0JM3MMeH GalJaHbICThlI 6ayblp aypybIHbIH, Tapajybl TypaJbl
KapaMa-Kallibel Jasenjep OGaybIpAaFbl Kacka Oal/laHBICTbl ©3repicTep/iiH MexaHU3M/JlepiH TYCiHy VIIIH KOCBIMILA
3epTTeyJiep XKyprizy KaxeTTinirin kepcertexi. Erge »kactarbl afaMjapaa 6ya aypyAbl 3epTTey eMip cypy camachlH
JKaKcapTyFa, MeJULIMHAJBIK KOMeKTi OHTalJaH/bIpyFa XoHe alJiblH any MeH eMJiey CTpaTervsiiapblH »kacayfa yJIKeH MaH
Gepeni.

TyiiHAi ce3aep: 6ayblp/iblH aJKOr0JbCi3 Mall aypybl, 6aybIpAblH MeTa60JU3MMeH GaiIaHbICThl Mall aypybl, 6aybIpAbIH,
MaiIbl JUCTPOPUSICHI, eT/ie KaC, KapTalo, Tapaaybl

METABOJIMYECKU-ACCOLIMUPOBAHHAA )KUPOBA{ BOJIE3Hb INIEYEHU Y JINL TTO2KWUJIOT'O0 BO3PACTA

PaxmeToBa B.C.1, CapkysioBa C.M.1, Ypazasimna /I.A.2, Axkxu6aeBa H.K.1, )Kanrepeena A.K.!
1HAO «MeduyuHckutl yHugsepcumem AcmaHay, e. AcmaHa, Pecny6auka Kasaxcmau
2Pl Ha [1XB «ljenmpaavHblll KAUHUYecKUll 2cocnumasb eemeparos OmeyecmseeHHoU 80lHbI»
2. AcmaHa, Pecny6auka Kazaxcmau

Pe3ome

BBegeHune. B cBs3u co cTapeHHeM HaceJeHHSI BO BCEM MHpe pPacIpoCTpaHeHHe MeTaboJMYeCKUX HapylLleHUH, PUCK
pa3BUTHUS KUPOBOH 6GOJIE3HH MeYeHH Y JIMIL, IMOXHJIOrO0 BO3pacTa 3HAYUTEJbHO Bo3pacTaeT. B HacTosiiiee BpeMs
MeTaboJIMYeCKU-aCCOLMUPOBaHHasl JKUpoBasi 0osie3Hb MeYeHU sIBJsSETCS Haubosee pPACIPOCTPAaHEHHOW NPUYUHON
3a60JieBaHUN MeYeHHU, KOTopasi paHee UMeJI0 Ha3BaHUe HeaJIKoroJibHas KUpoBasi 60Jie3Hb NevyeHU. [JaHHOe 3a60JieBaHHe
TECHO CBSI3aHO C MeTab0JIMYeCKUMHU HapyLIEHUSMU TAKHUMU KaK OXKUpEeHUe, CaxapHbli Jua6eT 2 Tuna u gucaunuaemus. [lo
TEeKyI[UM OLleHKaM, elo CTpajaloT 24% B3pOC/IOro HacesIeHHs], YTO COCTABJISIET OJUH MUJLIMAPJ, YeJI0BEK BO BCEM MHUpE.
Henb ucciaegoBaHus. [IpoaHaIu3UpoBaThb CTPYKTYpPYy 3a60JIeBa€MOCTH MeTaboJIMYeCKH-aCCOLMMPOBAHHON >XKUPOBOU
60J1e3HU IIeYeHH B MOXKUJIOHN MOMYJISLIUY U ONIPeJieJIUTh MeXaHU3Mbl CTAPEHUs TeYeHH, BJIUSIOIINE Ha PACIPOCTPAaHEHHOCTh
Y CMepTHOCTb OT JJAHHOT0 3a60JIeBaHUs B OXKUJIOH KOropTe.

MartepuaJjibl U METOABI UCCIEeL0BaHMS. B JaHHOM JIMTepaTypHOM 0630pe Mbl IPOBeJIM aHAMU3 32 HayYHbIX MyGJIUKALUH,
KOTOpble BKJIIOYaJUd 0630pbl, OpUTHHANbHbBIE CTaTbU U MeTaaHaJM3bl, ONMy6GJUKOBaHHbIe 3a nocaennue 13 jiet ¢ 2012 no
2024 roppl. JluTepaTypHBIM MOUCK OCYLIECTBJISJICS C HUCIOJIb30BaHHWEM 0a3 JaHHBIX, TakuxX Kak Google Scholar, Web of
Science, PubMed, Scopus u Abridged Index Medicus.

Pe3syabTaThl. B X0/1e uccieoBaHUs JOCTYIIHOM HaM JINTEPATYphl GbLI0 06HAPYXKEHO, YTO PACIPOCTPAHEHHOCTb XKUPOBOMH
60JIe3HU NEYEHH JOCTUraeT nuKa B Bo3pacTe 40-50 jieT y MyX4uH U 60-69 JieT y >KeHIUH, YacTO CHUXKasiCh B OoJiee
cTtapmnx (>75 sieT) koropTax. BbIsiBJieHbl MEXaHU3Mbl CTApeHHUs KJIETOK IMEeYEHU, OKA3bIBAIOLIMX BJIMSHHUE HA Te4YeHUe
JIaHHOT'0 3a60JIeBaHHUs B [IOXKUJIOM BO3paCTe, OHAKO OTCYTCTBYIOT JJaHHbIE O MIPSIMOM BJIMSIHUM Ha PacnpoCTPaHEHHOCTh U
CBsI3b C GUOPO30M B MOXKHUJIOHN MOMYJISILUH.

BbeiBoAbI. [IpoTHBOpEYMBBIE JAHHbIE O PACOPOCTPAHEHHOCTH METAOOJUYECKU-aCCOLMMPOBAHHON XHUPOBOU 06O0JIE3HU
MeYeHU CpeJU JIML MOXXUJOr0 BO3pacTa MOAYEPKUBAIT HEOOXOAUMOCTbh AAJbHEWUIIHUX UCCIAe[0BAHUN A/l MOHUMAaHUSA
MeXaHU3MOB, JIeXKalllMX B OCHOBE BO3PACTHBIX U3MEHEHUU B NedyeHU. 3yyeHHe AaHHOrO 3a60JI€BaHUS Y MOXKHUJIBIX JIFOJIeH
“MeeT GOJIbLIIOe 3HAaueHHe [JI YJy4lleHHUs KadecTBa »KWU3HM, ONTHMU3AIUUA MEeJUIMHCKOM MOMOIIM W Pa3spaboOTKU
CTpaTeruii npoUIaKTUKHU U JIeYeHUs.

KiloyeBble cj0Ba: HeaslKOToJIbHasi »KUpoBasi 00Jie3Hb INeYeHH, MeTaboMYecKU-acCOLMMPOBaHHasA KHpoBas 00Jie3Hb
MeYyeHH, )KUPoBast JUCTPpodUsA NeYeHH, MOXKUJION BO3PACT, CTapEHUE, pacpoCTPaHEHHOCTh

Background. According to the World Health Organization (WHO), in 2022, every eighth person in the world suffered from
obesity, while overweight was observed in 2.5 billion adults (aged 18 years and older), of which 890 million people were
obese. WHO also notes that most of the world's population lives in countries where more people die from overweight and
obesity than from underweight [1]. According to Jeeyavudeen M. et al. (2023), obesity is directly associated with various
metabolic disorders, in particular, metabolic-associated fatty liver disease (MAFLD) and type 2 diabetes mellitus (T2DM) [2].
The global prevalence of fatty liver disease has recently increased, along with metabolic syndrome, which are independent
important factors of mortality and morbidity worldwide [3]. Since 2020, experts from 22 countries led by Yeslam M. have
proposed to change the terminology from non-alcoholic fatty liver disease (NAFLD) to metabolic-associated fatty liver
disease (MAFLD) [4], which is comprehensive and simple, as well as independent of other liver diseases, and more effectively
emphasizes the pathogenic role of metabolic dysregulation in the onset and progression of this debilitating liver disease [5].
Since the introduction of “MAFLD” as an alternative term with its own set of diagnostic criteria, there have been more than
800 unique articles citing the new diagnosis [6].

Currently, MAFLD is the most common cause of liver disease. According to current estimates, it affects 24% of the adult
population, which is one billion people worldwide [7,8].

Metabolic-associated fatty liver disease is a multisystem disease closely associated with metabolic risk factors such as
diabetes mellitus, dyslipidemia, hypertension, and obesity. These risk factors are known to be higher in the elderly [8].
Diagnosis, treatment, and prevention of socially significant diseases in the elderly are sometimes complex, and healthcare
professionals should take into account certain age-related factors. In this review, we aimed to evaluate the impact of age-
related liver changes on the prevalence of MAFLD in the elderly and age-related mortality risks (age >65 years). Most of the
studies mentioned in this review were conducted before the terminology change, and the diagnostic criteria were largely
based on the definition of NAFLD. In 2021, Wong V. et al. (2021) conducted a study in Hong Kong that showed that the new
definition of MAFLD did not significantly change the prevalence compared with NAFLD, and therefore we used the new
terminology in our review. According to the above-mentioned study, 89.2% of the diagnoses met both NAFLD and MAFLD
criteria, and 5.8% and 5.1% met only MAFLD and NAFLD criteria, respectively [9]. However, studies on the prevalence of
MAFLD in the elderly are scarce in the available literature, and the results of the studies are inconsistent, indicating the need
for further study on this topic.
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Purpose of the study. To study the prevalence of metabolic-associated fatty liver disease in elderly individuals and the
mechanisms of liver aging that affect the course of this disease.

Materials and research methods. The analysis was performed using 32 full-text reviews, original articles and meta-
analyses published over the past 13 years from 2012 to 2024. The literature search was performed using databases such as
Google Scholar, Web of Science, PubMed, Scopus and Abridged Index Medicus. The search used keywords from Medical
Subject Headings (MeSH), such as: “non-alcoholic fatty liver disease”, “metabolic-associated fatty liver disease”, “fatty liver
degeneration”, “old age”, “aging”, “prevalence”.

Historical overview of fatty liver nomenclature

The term “fatty liver” was first described by Thomas Addison (England) in 1836 [10]. Subsequently, Karl Rokitansky, a
pathologist from Vienna (Austria), noted in autopsy specimens that fat accumulation in the liver could be a cause of cirrhosis
[11]. In 1884, Pepper first reported fatty infiltration of the liver in a patient with diabetes, and already in 1885, Bartholow
made one of the earliest observations of a potential association between obesity and fatty liver [12]. Further, in 1938, Charles
Connor described an association between fatty liver and the progression of cirrhosis in patients with diabetes [13]. In 1958,
Westwater and Feiner reported histological findings of fatty infiltration of the liver in obese patients [14]. In 1962, Thaler
added an additional clinical and pathological description of the disease [14]. Since then, several reports in the 1950s-1970s
pathologically documented similarities between alcoholic liver disease and the histopathological liver changes seen in obese,
diabetic patients [14]. In 1980, Jurgen Ludwig described a series of 20 patients who denied alcohol abuse but had chronic
liver disease with histological features of alcoholic fatty liver disease. At the time, the disease had no name and Ludwig coined
the terms “NAFLD” and “non-alcoholic steatohepatitis” (NASH) to describe the liver pathology [15]. In 1983, Moran et al.
described a series of 3 children with obesity and steatohepatitis [16]. Since then, for 40 years, the disease has remained with
the prefix “non”, implying that it is simply an exception to the underlying condition. At the same time, in clinical practice, this
condition has become a leading cause of liver disease and liver transplantation. Since its initial description, clinical and
research interest in MAFLD has increased with numerous studies documenting its heredity, natural history, and highlighting
the pathophysiological relationship with features of the metabolic syndrome, hepatic and extrahepatic complications [17-19].
This research has led to advances in our understanding of the causes and pathogenesis of MAFLD, has led to a flurry of
clinical trials of drug treatments, and has simultaneously highlighted that NAFLD is an incorrect term to describe a liver
disease associated with metabolic dysfunction.

Aging as arisk factor for the development of MAFLD

Population ageing is a worldwide problem with significant implications for public health, social welfare and economic
development. Ageing is a complex biological process that involves a gradual deterioration of various physiological functions
and the accumulation of molecular and cellular damage over time [20]. Aging of the body, including the liver, is accompanied
by progressive physiological changes in which the efficiency and regulation of cellular processes decreases [21]. Such
hallmarks of ageing include genomic instability, epigenetic changes, telomere attrition, impaired proteostasis, impaired
nutrient uptake, mitochondrial dysfunction, stem cell depletion and altered intercellular communication (Figure 1).
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Figure 1 - Progression of liver aging
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Abbreviations: AMPK: 5’-adenosine monophosphate-activated protein kinase; 1SS: insulin/insulin-like growth factor 1 signaling
system; mTOR: mammalian target of rapamycin; SIRT: sirtuin.

The liver’s ability to regenerate also declines with age. As cells age, they become insensitive to mitogenic stimuli and less
prone to apoptosis, which is associated with multiple cellular and molecular changes and various phenotypic alterations,
including stable proliferation arrest [22]. Cellular senescence can impair tissue repair and regeneration, thereby contributing
to aging. Aging-associated changes in liver cells include volume changes, polyploidy, accumulation of dense bodies
(lipofuscin) inside liver cells, decreased smooth endoplasmic reticulum area, and decreased mitochondrial number and
dysfunction [23]. Some studies also suggest that telomere attrition and shortening, oxidative stress, and DNA damage occur in
older individuals as a result of accumulated cycles of various cellular injuries and repairs throughout life. This leads to
irreversible cessation of cell growth and disruption of proliferation, which can ultimately lead to liver cirrhosis [24].
However, the natural aging process does not directly affect hepatocytes and cholangiocytes, and telomere shortening is
characteristic exclusively of Kupffer cells and stellate cells, so this phenomenon requires further study [25].

According to Yalei Zhao et al. (2022), liver aging is the result of the accumulation of senescent hepatocytes, in which the
number of hepatocytes decreases, the regenerative capacity of the liver deteriorates, and polyploid hepatocytes accumulate
[26]. Aging leads to increased triglyceride levels and a decreased ability to utilize and break down triglycerides (Figure 2)
[27], which are important causes of MAFLD.

NJ - MAFLD

H Healthy liver
R

Metabolic function|
Regenerative capacity
Lipid accumulationt
Fatty liver disease?

ﬁ
Aging

Figure 2 - Aging and MAFLD. Impaired lipid metabolism and liver regeneration leads to accumulation of lipids in the
liver and steatosis (- related to the aging process).

Ghavimi S. et al. (2019) believe that with aging of the hepatobiliary system, the risks of developing various liver diseases may
increase, which subsequently may serve as an unfavorable prognostic factor causing an increase in mortality [23].

Comparative assessment of the prevalence of MAFLD in middle (45-60 years) and elderly (60-75 years) age
According to the definition of WHO and the United Nations (UN), middle age is the period from 45 to 60 years, followed by old
age, which is divided into 3 periods: elderly (60-75 years), advanced (75-90 years) and longevity (over 90 years) [28].
Although risk factors for the development of MAFLD, such as hypertension, diabetes, dyslipidemia and obesity, are higher in
older people, according to the study by Algahtani SA et al. (2021) in a cohort of patients aged 40 to 70 years, the prevalence of
MAFLD is slightly higher than in the cohort over 70 years, which corresponds to an “inverted U-shaped curve”. Thus, the
prevalence of MAFLD peaks in middle age and declines from that point on, resulting in a lower prevalence of MAFLD in older
patient cohorts compared to younger cohorts [8].

In their study, Lin S et al. (2020) compared patients with NAFLD and MAFLD, where the authors showed that patients with
MAFLD were older than those with NAFLD (48.39 + 15.20 vs. 46.81 + 15.77 years, p < 0.001) [29].

At the same time, the authors Wong V et al. (2021) also noted in their study that the prevalence of MAFLD increased with
increasing age and ranged from 11.7% among patients under 30 years of age to 40.9% among patients over 60 years of age.
The prevalence of NAFLD had a similar trend: from 13% to 39.1%, respectively [9].

A study by Koehler E.M. et al. (2012) in Rotterdam among 2811 elderly people reported a prevalence of MAFLD of 39.6%,
32.1% and 21.1% at the age of 75-79, 80-84 and >85 years, respectively [30].

Also, a cross-sectional study by Noureddin M et al. (2013) in the USA, which included 61 patients 265 years old and 735 young
and middle-aged people (18-64 years), revealed a higher prevalence of advanced fibrosis in elderly patients with MAFLD than
in young patients (44% versus 25%) [31]. A study by Hartleb M et al (2017) in Poland showed a decrease in the prevalence of
MAFLD in people 280 years old to 37.2%, compared to 68.7% in those <80 years old [32].

A study by Tsung-Po Chen et al. (2020) conducted among the elderly population of Taiwan, China aged 265 years found a
prevalence of 41.9%, a decrease in the prevalence of MAFLD with age, from 45% in those aged 65-70 years to 31.8% in those
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aged >80 years, diagnosed by ultrasound, was found. A logistic regression analysis was also conducted in the elderly, where
age was found to be negatively associated with fatty liver [33].

Also, Yu-ling Chen et al. (2021) reported in their study that the overall prevalence of MAFLD was 23.8% and a significant
difference was found between men and women in the prevalence of MAFLD (men: 32.3%, women: 13.4%). For the entire
population, the prevalence tended to increase with increasing age and then decreased, with a peak prevalence of 34.5% in the
age range of 55-59 years [34]. A similar study was conducted by Yuan Q et al. (2022), where they described that the overall
prevalence of MAFLD was 32.4% (23,832/73,566). They also noted that there was a prevalence difference between men and
women (36.80% vs. 28.65%, p < 0.001). The prevalence of MAFLD in men and women increased with age (p < 0.001). The
prevalence of MAFLD in men peaked at 40-49 years of age and then began to decline. MAFLD was more common in women
than in men after 50 years of age [35].

A study conducted in Japan by Marenao Tanaka et al. (2022) showed that the prevalence of MAFLD was 42.7% among 627
study participants with a mean age of 65 years (range 19-98 years, median 68 years). The incidence of MAFLD was higher in
women (45.4%) than in men (39.7%) [36]. ZHUANG Yingjie et al. (2023) in their recent study in Beijing, China, conducted a
detailed analysis of the prevalence of MAFLD, where 2,825 middle-aged and elderly patients with a mean age of (71.62 +
11.29) years were examined, where men accounted for 95.8% (2,705 cases). The prevalence of MAFLD was 55.5%, with a
higher incidence in men than in women (56.0% vs. 45.5%, P=0.031). The prevalence rates in patients aged 45-59, 60-69, 70-
79, and 280 years were 45.1%, 58.9%, 59.9%, and 53.0% (P<0.05), respectively. Moreover, multivariate logistic regression
analysis showed that the risk of developing MAFLD in patients aged 60-69, 70-79 and =80 years was 1.953 (95% CI: 1.490-
2.559), 2.029 (95% CI: 1.522-2.707) and 1.722 (95% CI: 1.279-2.317) times higher than in 45-59 years, respectively. Also, the
risk in patients with obesity and overweight was 23.131 (95% CI: 14.451-37.025), which is 6.232 (95% CI: 5.170-7.512)
times higher than in patients with normal weight [37].

Qingdan Liu et al. (2023) compared the prevalence of NAFLD and MAFLD in a general population from Southeast China,
involving 6,718 participants. The mean age of the participants was 57 years (range, 50-65 years), of whom 2,330 were
diagnosed with MAFLD, yielding a prevalence rate of 34.7% [38].

Also, Grace En Hui Lim et al. (2023) conducted a meta-analysis of observational data on the differences in prevalence and risk
factors between MAFLD and NAFLD, involving 379,801 patients. The mean age of patients with MAFLD was 54.49 years (95%
Cl, 51.73-57.40 years). The overall prevalence of MAFLD was 39.22% (95% CI, 30.96%-48.15%) with the highest prevalence
in Europe (54.53%; 95% CI, 34.76%-72.98%, n=12,070) and Asia (39.89%; 95% CI, 30.26%-50.37%; n=330,378), followed
by North America (29.08%; 95% ClI, 22.17%-37.12%; n=36,120). The current definition of MAFLD accounts for only 81.59%
(95% CI, 66.51%-90.82%) of NAFLD diagnoses. Patients had increased odds of being diagnosed with MAFLD compared with
NAFLD (odds ratio, 1.37; 95% CI, 1.16-1.63; P < .001). MAFLD was significantly associated with males, higher body mass
index, hypertension, diabetes, lipids, transaminitis, and higher fibrosis scores compared with NAFLD [39].

In 2024, a cross-sectional study was published by Yajun He et al. in China, which aimed to investigate the prevalence of
MAFLD, its various metabolic comorbidities, and their potential risk factors. The study included 9171 people, among whom
2081 had MAFLD, accounting for 22.69% (95% CI: 21.84-23.56). Among the MAFLD population, 621 (29.84%), 663
(31.86%), 471 (22.63%), 111 (5.33%) cases had one or two or three or four comorbidities respectively, while only 215
(10.33%) had no comorbidities. Moreover, those aged 60 years and above showed a significantly lower proportion compared
to other age groups among those with MAFLD without comorbidities (5.87% vs 10.77%, 11.78%, P < 0.05). Most of the
individuals with MAFLD in all age groups had comorbidities, accounting for more than 80% of the total [40].

Conclusions. Aging is a natural process that requires adaptation of medical care and consideration of treatment. Since the
prevalence of MAFLD increases with age and complications associated with MAFLD may represent an important source of
morbidity and health care utilization, this disease should be considered in the elderly.

Summarizing all the above data of the cited literature, it is obvious that the prevalence of MAFLD in the elderly is high, which
undoubtedly requires the adoption of comprehensive strategies to raise awareness and address all aspects of MAFLD at the
local, regional and global levels.

Despite the fact that the impact of such diseases as hypertension, diabetes, dyslipidemia and obesity on the course of MAFLD
increases with age, studies show a decrease in the prevalence of this disease in the cohort of elderly patients.

The mechanisms of age-related liver changes that affect the course of MAFLD in old age have been identified, such as:
decreased liver regeneration capacity, shortening of telomeres, damage to genomic and mitochondrial DNA. At the same time,
it is currently impossible to reliably state whether this is due to the fact that patients with MAFLD die earlier than patients
without MAFLD, the so-called “survivorship bias,” or whether this is a consequence of lifestyle and nutritional changes at an
older age.

Multiple metabolic disorders, especially obesity, should be given more attention for the prevention and better management of
MAFLD. More research is needed to determine the potential mechanisms underlying the occurrence of MAFLD and to better
understand the relationship and causality between MAFLD and multiple metabolic disorders, which will provide important
insights for the prevention and treatment of MAFLD. Because we understand the global burden of MAFLD and cannot
definitively say how mechanisms of liver aging influence the course, prevalence, and mortality of MAFLD in the elderly
population, further epidemiological and mechanistic studies, as well as efforts to not exclude older people from clinical trials,
will be needed to understand the best approach to diagnosing and treating MAFLD in the elderly.

REFERENCES
1 World Health Organization. Obesity and Overweight. Available at: https://www.who.int/news-room/fact-
sheets/detail /obesity-and-overweight. Accessed: 2024 October 14
2 Jeeyavudeen MS, Khan SKA, Fouda S, Pappachan JM. Management of metabolic-associated fatty liver disease: The
diabetology perspective. World ] Gastroenterol. 2023 Jan 7;29(1):126-143. doi: 10.3748/wjg.v29.i1.126. PMID: 36683717;
PMCID: PM(C9850951

25



£ oTH30NYNbMOHONOr M NO4 (46) 2024 I

3 Tang SY, Tan ]S, Pang XZ, Lee GH. Metabolic dysfunction associated fatty liver disease: The new nomenclature and its
impact. World ] Gastroenterol. 2023 Jan 21;29(3):549-560. doi: 10.3748/wjg.v29.i3.549. PMID: 36688021; PMCID:
PM(C9850940

4 Eslam M, Newsome PN, Sarin SK et al. A new definition for metabolic dysfunction-associated fatty liver disease: An
international expert consensus statement. ] Hepatol. 2020 Jul;73(1):202-209. doi: 10.1016/j.jhep.2020.03.039. Epub 2020
Apr 8. PMID: 32278004

5 Zhou XD, Cai ], Targher G, Byrne CD, Shapiro MD, Sung KC, Somers VK, Chahal CAA, George ], Chen LL, Zhou Y, Zheng MH;
CHESS-MAFLD consortium. Metabolic dysfunction-associated fatty liver disease and implications for cardiovascular risk and
disease prevention. Cardiovasc Diabetol. 2022 Dec 3;21(1):270. doi: 10.1186/s12933-022-01697-0. PMID: 36463192;
PMCID: PMC9719631.

6 Gofton C, Upendran Y, Zheng MH, George ]. MAFLD: How is it different from NAFLD? Clin Mol Hepatol. 2023
Feb;29(Suppl):S17-S31. doi: 10.3350/cmh.2022.0367. Epub 2022 Nov 29. PMID: 36443926; PMCID: PMC10029949

7 Younossi ZM, Golabi P, Paik JM, Henry A, Van Dongen C, Henry L. The global epidemiology of nonalcoholic fatty liver disease
(NAFLD) and nonalcoholic steatohepatitis (NASH): a systematic review. Hepatology. 2023 Apr 1;77(4):1335-1347. doi:
10.1097/HEP.0000000000000004. Epub 2023 Jan 3. PMID: 36626630; PMCID: PMC10026948

8 Algahtani SA, Schattenberg JM. NAFLD in the Elderly. Clin Interv Aging. 2021 Sep 13;16:1633-1649. doi:
10.2147/CIA.S295524. PMID: 34548787; PMCID: PM(C8448161

9 Wong VW, Wong GL, Woo ], Abrigo JM, Chan CK, Shu SS, Leung JK, Chim AM, Kong AP, Lui GC, Chan HL, Chu WC. Impact of
the New Definition of Metabolic Associated Fatty Liver Disease on the Epidemiology of the Disease. Clin Gastroenterol
Hepatol. 2021 Oct;19(10):2161-2171.e5. doi: 10.1016/j.cgh.2020.10.046. Epub 2020 Oct 31. PMID: 33137486

10 Addison T. Observations on fatty degeneration of the liver. Guys Hosp Rep. 1836;1(476):485.

11 Rokitansky C. Skizze der GréRen und Formabweichungen der Leber. Bruchstiick Med Jahrb des kaisl, kénigl Osterr Staates.
Wien, Austria: Carl Gerold; 1839.

12 Bartolow P. Diseases of the liver. In: Pepper W, Starr L, eds. A system of practical medicine. Philadelphia: Lea Brothers &
Co, 1885;11:1050.

13 Connor CL. Fatty infiltration of the liver and the development of cirrhosis in diabetes and chronic alcoholism. Am ] Pathol.
1938;14(3):347

14 Brunt EM, Neuschwander-Tetri BA, Burt AD. Fatty liver disease: alcoholic and non-alcoholic. In: Burt AD, Portmann B,
Ferrell L, eds. MacSween’s Pathology of the Liver, 6th edn. London, UK: Churchill Livingstone; 2011:293-359.

15 Ludwig, J.; Viggiano, T.R.; McGill, D.B.; Oh, B.]. Nonalcoholic steatohepatitis: Mayo Clinic experiences with a hitherto
unnamed disease. Mayo Clin. Proc. 1980;55: 434-438

16 Moran, J.R.; Ghishan, F.K.; Halter, S.A.; Greene, H.L. Steatohepatitis in obese children: A cause of chronic liver dysfunction.
Am. |. Gastroenterol. 1983;78:374-377.

17 Dietrich P, Hellerbrand C. Non-alcoholic fatty liver disease, obesity and the metabolic syndrome. Best Pract Res Clin
Gastroenterol. 2014;28(4):637-653.

18 Eslam M, George ]. Genetic contributions to NAFLD: leveraging shared genetics to uncover systems biology. Nat Rev
Gastroenterol Hepatol. 2020;17(1):40-52.

19 Eslam M, Valenti L, Romeo S. Genetics and epigenetics of NAFLD and NASH: clinical impact. /] Hepatol. 2018;68(2):268-279.
20 Lopez-Otin C, Blasco MA, Partridge L, Serrano M, Kroemer G. Hallmarks of aging: An expanding universe. Cell. 2023 Jan
19;186(2):243-278. doi: 10.1016/j.cell.2022.11.001. Epub 2023 Jan 3. PMID: 36599349

21 Lopez-Otin C, Blasco MA, Partridge L, Serrano M, Kroemer G. The hallmarks of aging. Cell. 2013 Jun 6;153(6):1194-217.
doi: 10.1016/j.cell.2013.05.039. PMID: 23746838; PMCID: PM(C3836174

22 Kumari R, Jat P. Mechanisms of Cellular Senescence: Cell Cycle Arrest and Senescence Associated Secretory Phenotype.
Front Cell Dev Biol. 2021 Mar 29;9:645593. doi: 10.3389/fcell.2021.645593. PMID: 33855023; PMCID: PMC8039141.

23 Ghavimi S, Azimi H, Patel N, Shulik O. Geriatric Hepatology: The Hepatic Diseases of the Elderly and Liver Transplant. ] Dig
Dis Hepatol. 2019;3:167. D01:10.29011/2574-3511.000067

24 Victorelli S, Passos JF. Telomeres and Cell Senescence - Size Matters Not. EBioMedicine. 2017 Jul;21:14-20. doi:
10.1016/j.ebiom.2017.03.027. Epub 2017 Mar 21. PMID: 28347656; PMCID: PMC5514392

25 Radonji¢ T, Duki¢ M, Jovanovic¢ I, Zdravkovi¢ M, Mandi¢ O, Popadic¢ V, Popovi¢ M, Nikoli¢ N, Klasnja S, Divac A, Todorovi¢ Z,
Brankovi¢ M. Aging of Liver in Its Different Diseases. Int ] Mol Sci. 2022 Oct 28;23(21):13085. doi: 10.3390/ijms232113085.
PMID: 36361873; PMCID: PMC9656219

26 Zhao, Y.; Yang, Y.; Li, Q; Li, ]. Understanding the unique microenvironment in the aging liver. Front. Med. 2022,9:842024.
doi: 10.3389/fmed.2022.842024

27 Chung KW. Advances in Understanding of the Role of Lipid Metabolism in Aging. Cells. 2021 Apr 13;10(4):880. doi:
10.3390/cells10040880. PMID: 33924316; PMCID: PMC8068994

28 Akhmet Dyussenbayev. The Main Periods of Human Life. Global Journal of Human-Social Science: A Arts & Humanities-
Psychology. 2017;17(7):33-36. Available at: https://globaljournals.org/GJHSS Volume17/6-The-Main-Periods.pdf

29 Lin S, Huang ], Wang M, Kumar R, Liu Y, Liu S, Wu Y, Wang X, Zhu Y. Comparison of MAFLD and NAFLD diagnostic criteria
in real world. Liver Int. 2020 Sep;40(9):2082-2089. doi: 10.1111/1iv.14548. Epub 2020 Jul 26. PMID: 32478487.

30 Koehler EM, Schouten JN, Hansen BE, van Rooij F], Hofman A, Stricker BH, Janssen HL. Prevalence and risk factors of non-
alcoholic fatty liver disease in the elderly: results from the Rotterdam study. ] Hepatol. 2012 Dec;57(6):1305-11. doi:
10.1016/j.jhep.2012.07.028. Epub 2012 Aug 4. PMID: 22871499.

31 Noureddin M, Yates KP, Vaughn IA, Neuschwander-Tetri BA, Sanyal AJ, McCullough A, Merriman R, Hameed B, Doo E,
Kleiner DE, Behling C, Loomba R; NASH CRN. Clinical and histological determinants of nonalcoholic steatohepatitis and
advanced fibrosis in elderly patients. Hepatology. 2013 Nov;58(5):1644-54. doi: 10.1002 /hep.26465. Epub 2013 Oct 2. PMID:
23686698; PMCID: PMC3760979

32 Hartleb M, Baranski K, Zejda ], Chudek ], Wiecek A. Non-alcoholic fatty liver and advanced fibrosis in the elderly: results
from a community-based Polish survey. Liver Int. 2017; 37(11): 1706-1714.d0i:10.1111/liv.13471.

26



https://doi.org/10.3389/fmed.2022.842024
https://globaljournals.org/GJHSS_Volume17/6-The-Main-Periods.pdf
https://doi.org/10.1111/liv.13471

| No4 (46) 2024 (OTU3MONY/ILMOHONOrMA .

33 Chen TP, Lai M, Lin WY, Huang KC, Yang KC. Metabolic profiles and fibrosis of nonalcoholic fatty liver disease in the
elderly: a community-based study. ] Gastroenterol Hepatol. 2020; 35(9): 1636-1643. d0i:10.1111/jgh.15073

34 Chen YL, Li H, Li S, Xu Z, Tian S, Wu ], Liang XY, Li X, Liu ZL, Xiao J, Wei ]Y, Ma CY, Wu KN, Ran L, Kong LQ. Prevalence of and
risk factors for metabolic associated fatty liver disease in an urban population in China: a cross-sectional comparative study.
BMC Gastroenterol. 2021 May 10;21(1):212. doi: 10.1186/s12876-021-01782-w. PMID: 33971822; PMCID: PMC8111711.

35 Yuan Q, Wang H, Gao P, Chen W, Lv M, Bai S, Wu J. Prevalence and Risk Factors of Metabolic-Associated Fatty Liver Disease
among 73,566 Individuals in Beijing, China. Int ] Environ Res Public Health. 2022 Feb 13;19(4):2096. doi:
10.3390/ijerph19042096. PMID: 35206282; PMCID: PMC8871878

36 Tanaka M, Takahashi S, Higashiura Y, Sakai A, Koyama M, Saitoh S, Shimamoto K, Ohnishi H, Furuhashi M. Circulating level
of fatty acid-binding protein 4 is an independent predictor of metabolic dysfunction-associated fatty liver disease in middle-
aged and elderly individuals. ] Diabetes Investig. 2022 May;13(5):878-888. doi: 10.1111/jdi.13735. Epub 2022 Jan 3. PMID:
34889064; PMCID: PMC9077725.

37 ZHUANG Yingjie, LIU Zhengyi, XU Shiping, GAO Lili. Prevalence and risk factors of metabolic associated fatty liver disease
among middle-aged and elderly patients in Beijing[]]. ACADEMIC JOURNAL OF CHINESE PLA MEDICAL SCHOOL, 2023, 44(5):
453-459.DOI: 10.3969/j.issn.2095-5227.2023.05.004

38 Liu Q, Han M, Li M, Huang X, Feng R, Li W, Chen ], He H, Zheng W, Hu Z, Du S, Ye W. Shift in prevalence and systemic
inflammation levels from NAFLD to MAFLD: a population-based cross-sectional study. Lipids Health Dis. 2023 Oct
28;22(1):185. doi: 10.1186/s12944-023-01947-4. PMID: 37898739; PMCID: PMC10613356.

39 Lim GEH, Tang A, Ng CH, Chin YH, Lim WH, Tan DJH, Yong JN, Xiao ], Lee CW, Chan M, Chew NW, Xuan Tan EX, Siddiqui MS,
Huang D, Noureddin M, Sanyal AJ, Muthiah MD. An Observational Data Meta-analysis on the Differences in Prevalence and
Risk Factors Between MAFLD vs NAFLD. Clin Gastroenterol Hepatol. 2023 Mar;21(3):619-629.e7. doi:
10.1016/j.cgh.2021.11.038. Epub 2021 Dec 4. PMID: 34871813.

40 He Y, Yao N, Tian F, Liu L, Lin X, Chen X, Duan H, Jiang Y, Yu G, Song C, Wang D, Ma Q, Liu L, Wan H, Shen ]. Prevalence and
risk factors of MAFLD and its metabolic comorbidities in community-based adults in China: A cross-sectional study. Diabetes
Metab Syndr. 2024 Mar;18(3):102973. doi: 10.1016/j.dsx.2024.102973. Epub 2024 Mar 7. PMID: 38493648.

Authors’ Contributions. All authors participated equally in the writing of this article.

No conflicts of interest have been declared. This material has not been previously submitted for publication in other
publications and is not under consideration by other publishers. There was no third-party funding or medical representation
in the conduct of this work.

Funding - no funding was provided.

BkJ/1az aBTOpOB. Bce aBTOpbI NPUHUMAJIM PABHOCUJIbBHOE YYacTHe NPY HallUCAaHUU JAHHOW CTATbH.

KoH}1UKT nHTEepecoB - He 3asBJieH. /laHHbIN MaTepyaJsl He GblJI 3asBJIEH paHee, LIS y6JIMKALUY B IPYTUX U3/IaHUAX U He
HaXOJUTC Ha PACCMOTPEHUM APYTrMMH H3ZAaTesbCTBaMH. [Ipy npoBeJileHUM JaHHOW paboThl He GbLI0 PUHAHCHPOBAHMUS
CTOPOHHHUMH OPTaHU3ALUAMHU U MeIULIUHCKUMU NPeJCTaBUTETbCTBAMM.

duHaHCUpPOBaHMe — He TPOBOJHUIIOCD.

ABTOpJIapABIH yJIeci. bapJsblK aBTOpJIap 0Cbl MaKa/laHbl ka3yFa TeH AdpeKe/ie KaTbICThI.

Myaaenep KaKTBIFBICBI — MaJIiM/e/reH 0K, bys1 MaTepuas 6acka 6acblIbIMAapAa xapHsaay YLIiH 6YpbIH MajliM/ie/IMereH
J)K9He 6acKa 6acbLIbIMJAp/bIH, KapayblHa YCbIHbIIMaraH. OCbl JKYMBICTBI JKYPri3y KesiHJe CBIPTKbl YHBIMJAp MeH
MeJULHHANBIK 6KIJIJIKTep TapanblHaH KapXblIaHABIPY »KacaJIFaH oK,

KapxxbL1aHAbIpy - XKyprisiiMeni.
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