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Abstract

Background. Globally, nonalcoholic fatty liver disease (NAFLD) affects more than one quarter of the adult population. It
is characterized by excessive hepatic fat accumulation, associated with insulin resistance and defined as the histological
presence of steatosis in >5% hepatocytes.

Objective. The purpose of this review is to study the influence of tea and coffee consumption on liver function in NAFLD.

Search Strategy. The following databases were used: Google Scholar, PubMed, and Scopus. We included articles
written in English. The search keywords in PubMed are liver, coffee/tea, NAFLD. We included articles in the review published
between 2017 and 2025, mostly at evidence levels A and B.

Research Results. According to numerous studies, regular coffee drinkers are far less likely to develop NAFLD, and
those who have already been diagnosed with NAFLD are much less likely to develop liver fibrosis. Coffee drinkers who
consume 23 cups/day of coffee are significantly associated with a reduced risk of liver-related hospitalizations. Moderate
coffee consumption (three to five cups per day) is acceptable as part of a healthy diet.

Studies show that various types of tea protect hepatocytes from lipid toxicity by effectively improving the imbalanced lipid
metabolism in the serum and liver tissue. The studies were conducted primarily in mice and showed some benefits related to
liver function.

Conclusion. Moderate coffee consumption (3 cups per day) is recommended for patients with NAFLD to prevent the
development of liver fibrosis. More research needs to be conducted to evaluate the effects of tea on people soon.
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Peslome

CTEATOTUYECKASA BOJIE3Hb NEYEHU: BNINAHUE
MOTPEBJIEHMA YAA U KO®DE. OB30P JIUTEPATYPbI

BeHepa C. PaxmeToBa’, https://orcid.org/0000-0001-5721-6409

1HAO «MeanumHckun yhuBepcuteT ActaHar, r. ActaHa, Pecny6nuka KasaxcTaH.

BeepeHue. Bo Bcem Mupe HeankoronbHas xuposas bonesHb neyenn (HAXKBI) nopaxaet 6onee yeTsepTu B3pOCNOro
HaceneHns. OHa xapakTepn3ayeTcs 3bbITOYHbIM HAKOMMEHNEM XMpa B MEYEHW, CBA3AHHBLIM C UHCYNIMHOPE3NCTEHTHOCTBIO U
OonpesensembIM Kak rMCTONOMYECKoe Hanuume creatosa bonee yem B 5% renatoumTos.

Llenbto faHHoro 063opa siBNsieTcst U3yyeHne BMsHUS notpebneHns vas u kode Ha dyHKUMM neveHn npu HAXKB.

Crpaterua noucka. pu noucke Craten Ha aHIMACKOM A3bIKE MCMONMb30BaMMCh credywume 6asbl faHHbIX: Google
Scholar, PubMed u Scopus. Kntouesble cnosa ans noucka B PubMed: neveHb kodbe/uan, HAXBT. B 0630p Mbl BKroumnn
cTaTbm, onybnmkosaHHble ¢ 2017 no 2025 rof, B OCHOBHOM C YPOBHEM [J0Ka3aTenbHOCTM A,B.

PesynbTatbl uccrnepoBaHuid. CoOrmacHO MHOTOYWCIIEHHBIM  UCCREAOBaHWAM, Yy NOTPebuTEnen, perynspHo
ynoTpebnsowmx kode, ropasao MeHblue waHcoB 3abonetb HAXEI, a y Tex, komy yxe noctaeunu guarHod HAXBIT,
ropasgo MeHblue LaHcoB 3aboneTtb nubpo3om neyeHn. Y notpebuteneit koge, koTopbie ynoTpebnatT =3 yalek kode B
[eHb, 3HAUUTENBHO CHKEH PUCK FOCTIMTanM3aLuii, CBS3aHHbIX ¢ 3aboneBaHusaMM neveHn. YmepeHHoe notpebneHue kode
(0T Tpex 4o NATU Yallek B AeHb) NPUEMIIEMO Kak YacTb 3[OPOBOM AMETHI.

iccnepoBaHust  MOKasbiBaKT, 4YTO Pa3NuyHble BWAbI Yas 3aLMWAKT renaTouuTbl OT JMMWUBHOA TOKCUYHOCTM,
3hheKTVBHO ynyywwas HecbanaHCUPOBaHHbIA NUNMAHLIA OOMEH BELLEeCTB B ChIBOPOTKE W TKaHAX neyeHu. Vccnegosaqus
NPOBOAMINCL B OCHOBHOM Ha MbILLAX ¥ NOKa3anM HEKOTOPbIE NPEUMYLLECTBA, CBA3AHHbIE C (hYHKLMAMM NEYEHM.

3aknovenmne. [lMaumentam ¢ HAXKBIT pekomenpyetcs ymepeHHoe noTpebrnenne kode (3 vawku B [A€Hb) AN
nNpeaoTBpaLLeHns passuTus pubposa neyeHn. na OLEHKW BNMAHUS Yas Ha (YHKLMIO neyveHu Heobxoaumo npoBOAWTH
nccnefoBaHns Cpeam niogen B bnvkaniuem dyayLiem.

Knrouesble cnoea. neyerb, Koge/yall, HeankoeombHas Xuposas 601e3Hb NeYeHU, Cmeamos/hubpos neyeHu.

Ans yumuposaHus:
Paxvemosa B.C. CteatoTnyeckast 60nesHb neveHu: BivsiHue notpebnexns vas u koce. O630p nutepatypsbl // Hayka u
3nopasooxpaHeHme. 2025. Vol.27 (5), C.261-266. doi 10.34689/SH.2025.27.5.030
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Tyninpeme
BAYbIPObIH CTEATO3AbIK AYPYbI: LULAU MEH KO®E
TYTbIHYAbIH 9CEPI. SOAEBUETTIK LUOJ1Y.

Venera S. Rakhmetova?, https://orcid.org/0000-0001-5721-6409

1KeAK «AcTtaHa MeguuMHa yHMBepcuTeTi», AcTaHa K., KasakcTtaH Pecny6nukachbl.

Kipicne. Bykin anempae ankoronbgbl emec mMannbl baybip aypybl (AEMBA) epecek TyprbiHOApAbIH, TOPTTEH OipiHeH
acTambiHa acep eTefi. On wHCynuHre TesiMainikneH 6GainaHbiCTbl Bayblp MaiibiHbIH, LamafaH ThiC KUHANybIMEH
cunatTanagpl XsHe renatountTepaiy, >5%-aa creato3nblH, ructonomvsbik, 60mybl peTiHae aHbIKTanagbl.

Makcartbl. Byn wonyasiH MaxkcaThl Wwai MeH kodeHi TyTbiHyAbiH AEMBA 6aybip hyHKUMSCbIHA SCEpiH 3epTTeY.

Iapey crtpaterusicbl. bi3 arbinwbiH TiNiHAEr XasbifiFaH Makananapabl i34ereH kesge Keneci gepekkopnapgsl
konaaHaplk: Google Scholar, PubMed xaHe Scopus. PubMed-Te isgey kinT ce3aepi - 6aybip, kode/wan, AEMBA. bis 2017
XblngaH 2025 xbinFa feniHri xapusinaxsaH Maxkananapgbl LWonyFa KOCTblk, kebiHece A, B fanengep aexreiinge.

3eptTey HaTukenepi. KenTereH 3epTTeynepre calikec, TypakTbl kode iweTiHoepais, AEMBA-bIH [ambITy
bIKTUManablebl angexkanaa Temen, an AEMBA guarHossl koibinFaH agamaapaa 6aybip dnbposbiHbIH, 4aMy bIKTUMANbIFbI
anaekaiaa as. KyHine =3 whiHblasik, kode TyTbiHaTLIH Kode iweTiH agampaap 6aybipra BannaHbICTbl aypyxaHara KaTKbl3y
KaynmiHiH, TeMeHOeyiMeH anTapnbikTan OannaHbicTbl. KodeHiH kanbinTbl TyTbiHybl (TayniriHe yw-Bec kece) Aypbic
TamakTaHy aneTaHbin, Geniri peTiHae KabbingaHagb!.

KenTereH 3epTTeynep KepceTkeHAeW, WaimplH, apTypni Typnepi capbicy MeH b6aybip TiHiHAEr Texrepimcis munuarep
anmacyblH TUIMAI XakCapTy apkblnbl renaTouuTTepai NMUNMATEPAIH, YbITTbINMbIFbIHAH KOpFaidbl. 3epTTeynep HerisiHeH
ThILIKAHAAP apacbiHAa XyPri3ingi xaHe 6aybip (yHKUMSCHIHA KATBICTI KEBIp apThIKLWbINbIKTapabl KOpCeTTi.

KopbITbiHAbI. Bayblp ¢ubposbiHbiH, AamyblH Bongbipmay ywiH AEMBA Gap HaykacTapra KoeHi KanbinTbl TyTbiHY
(TayniriHe 3 kece) ycbiHbInaabl. XaxpiH GonallakTa WwaigbiH, afamaapra acepiH 6aranay yLUiH 3epTTeynep Xyprisy Kaxer.

Tylindi ce3dep. baybip, koghe/wall, ankozonb0bl emec Malinbl 6aybip aypybl, 6aybip cmeamosbi/ghubpos.

[Moliekces ywiH:

Paxmemosa B.C. bayblpablH, CTeaTo3AbIK aypybl: LWaik MeH kode TyTblHyAblH, acepi. DAebneTTik wony // FbinbiM xaHe
[HeHcaynblk cakray. 2025. Vol.27 (5), b. 261-266. doi 10.34689/SH.2025.27.5.030

Introduction

Annually, 2 million people die from liver disease, with 1
million due to complications of cirrhosis [1] caused mostly
by excessive alcohol consumption. But cirrhosis could be
induced by the absence of excessive alcohol consumption
in case of nonalcoholic fatty liver disease (NAFLD) [37].

Globally, NAFLD affects more than one quarter of the
adult population [52]. It is characterized by excessive
hepatic fat accumulation, associated with insulin resistance
and defined as the histological presence of steatosis in >5%
hepatocytes [17].

The annual incidence of NAFLD is approximately two
new cases/100 patients per year [47]. This hazard rises
mostly due to the obesity and diabetes epidemics, which
lead to a heavy clinical and economic burden on society
[70]. The global prevalence of NAFLD is approximately
25%, ranging from 13% in Africa to 42% in Southeast Asia
[20]. Asia is a growing epicentre for industrialisation, and
changing lifestyles and diet that have contributed to the
obesity and NAFLD epidemic in Asia [28]. NAFLD severity
is correlated with obesity, but interestingly, non-obese
persons can also have NAFLD, particularly in certain Asian
countries [50]. The incidence of NAFLD was higher in males
vs. females (P<0.0001) in Asia [58]. Women exhibit a
reduced susceptibility to NAFLD compared to men, at least
until menopause, after which the prevalence of NAFLD
becomes comparable across the sexes, indicating the
protective influence of estrogens [4].

Patients with NAFLD face an elevated risk of all-cause
and liver-related mortality, with this risk escalating

exponentially as the fibrosis stage progresses from stage 0
to stage 4 [7].

In the US, the prevalence of NAFLD was about 30%
among the population aged =15 years in 2015 [11]. Annual
direct medical costs for NAFLD are estimated at $101 billion
in the United States €35 billion in Europe [25].

It has been demonstrated that coffee consumption
improves liver health, including hepatitis B and C, NAFLD,
and alcoholic liver disease [5]. slowing the progression of
fibrosis. Moreover, coffee consumption could be a
protective factor against NAFLD and liver fibrosis [23]. Tea
intake is causally associated with a decreased risk of
NAFLD [32].

Objective. The purpose of this review is to study the
influence of tea and coffee consumption on liver function in
NAFLD.

Search Strategy. The following databases were used:
Google Scholar, PubMed, and Scopus. We included articles
written in English. The search keywords in PubMed are
liver, coffee/tea, and NAFLD/ MAFLD.

Inclusion criteria. We included articles in the review
published between 2017 and 2025, mostly at evidence
levels A and B. We evaluated the effects of coffee and tea
consumption on the progression of NAFLD/MAFLD. We
paid attention to the following issues with the PICOS model:
number of patients, cups per day, many comparisons, and
effects on liver functions.

Exclusion criteria. We excluded articles published
before 2016. Also, we excluded expert opinion in the form
of short communications, promotional articles.
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Research Study.

Redefining NAFLD to MAFLD. NAFLD is a major
public health crisis [49] of the 21st century [41] and one of
the main reasons for liver transplantation [3]. It is currently
estimated that 25% of people worldwide suffer from NAFLD
[66] up to one billion people worldwide [34].

NAFLD refers to a clinicopathological syndrome
characterized by hepatic steatosis [41] via triglyceride
accumulation in hepatocytes [29], with a condition of fatty
infiltration in the liver [27] in the absence of excessive
alcohol consumption [40]. NAFLD is generally associated
with an unhealthy lifestyle, which may progress to fibrosis
and cirrhosis [45]. Optimizing lifestyle through a rational
diet, exercise, and a combination of drugs that effectively
regulate glucose and lipid metabolism is a proven
intervention for NAFLD treatment [48]. The Mediterranean
diet is a good choice for NAFLD treatment because it offers
numerous health benefits, including weight loss, reduced
total cholesterol, antioxidant, and anti-inflammatory effects
[46]. Moreover, Genetic and lifestyle factors play an
important role in the pathogenesis of NAFLD [8]. That is
why public health initiatives that support nutrition and
exercise, raise awareness, and improve diagnosis can help
manage the growth in future disease burden.

To understand the global burden of NAFLD, it is
important to consider a global health problem requiring the
attention of the World Health Organization (WHO) to
address this growing health problem across the globe [67].

Since its first description as the "unnamed disease" in 1980
[42), the term “non-alcoholic” was first used to describe the liver
histology associated with excess liver fat in the absence of
significant alcohol consumption [16]. In 1986, Schaffner first
introduced the term NAFLD [33]. After 3 decades in 2019,
NAFLD was redefined to MAFLD. It was the resolution of a
group of experts who offered redefining NAFLD to an
alternative terminology, metabolic dysfunction-associated fatty
liver disease (MAFLD) [10]. MAFLD is suggested as a more
suitable term, since it more accurately represents the disease's
pathogenetic basis and facilitates a more thorough and
consistent patient management strategy [13]. The term also
highlights the complex and diverse characteristics of this
disease and prevents overgeneralization as fatty liver disease
in the absence of excess alcohol intake [2]. The etiology of
MAFLD is multifactorial, involving the following factors:
lifestyles, dietary factors, individual inheritance, and so on [60].

To acknowledge the role of dysmetabolism in liver disease
in at-risk individuals who may also display hepatic comorbidities
like viral hepatitis or behaviors like moderate alcohol intake, a
new nomenclature must be adopted promptly. Additionally,
they stress that a generic word will actively recognize disease
heterogeneity, such as among people who may be obese or
thin [34]. Substantial momentum will be necessary to adopt the
suggested transition from NAFLD to MAFLD completely, and
there are valid concemns that redefining and renaming the
iliness may confuse patients and professionals alike [59].

NAFLD is a complex metabolic disorder strongly
associated with obesity, diabetes, dyslipidemia, and
cardiovascular disease [38]. Moreover, NAFLD is associated
with aging, too [14]. The high prevalence of NAFLD is linked to
ovemnutrition and intake of highly processed foods [9].

The diagnostic criteria for metabolic dysfunction are
straightforward and include the presence of Type 2

diabetes mellitus, overweight or obesity, or clinical
markers of metabolic dysfunction such as increased
waist circumference or abnormal glycemia or lipid
profiles [44].

Scientists predict a slight increase in NAFLD cases (0-
30%) between 2016 and 2030. China will see the largest
increase in NAFLD due to urbanization, while Japan will
experience the lowest growth due to population decline.
However, both conditions are becoming increasingly
prevalent as the epidemics of obesity and diabetes continue
to increase [7]. It is important to manage blood glucose and
lipids in obesity in NAFLD prevention due to the mediation
effects of type 2 diabetes and dyslipidemia in the
association between BMI and NAFLD [68].

Coffee and tea consumption in NAFLD

Coffee and tea are the two most commonly consumed
beverages globally [56]. Caffeine, one of the world's most
widely consumed pharmacologically active ingredients, is the
main component of coffee and tea [55]. But coffee is generally
divided into regular coffee and decaffeinated coffee [63].
Approximately 80% of people worldwide use caffeine because
it is a socially acceptable drug and a widely accessible
psychostimulant [15]. Over 100 compounds have been
identified in coffee extracts, many of several compounds have
hepatoprotective health benefits [51].

Unfortunately, no recommendations were given for coffee
consumption by the associations EASL-EASD-EASO, APASL.
ESPEN just mentioned that coffee is more likely to benefit
health than harm [53]. Patress Ann Persons reviewed that
regular coffee consumption has a favorable effect on NAFLD
[43]. Newer evidence supports the role of coffee as a
therapeutic agent in metabolic liver disease, especially in lower
aminotransferase levels, slower fibrosis progression, and less
frequent decompensation of cirrhosis [6].

Many diseases like Kidney Stones [69], type 2 diabetes
[39], and stroke [57] have been associated with coffee and
tea consumption. On the other hand, the positive effects of
coffee and tea on liver functions have been well-
documented over the past three decades [3].

Results of the National Health and Nutrition Examination
Survey (1999-2014) showed that moderate caffeine intake is
associated with a lower risk of all-cause mortality in a large
study of U.S. adults, especially among those who are
overweight. It means that overweight individuals have benefited
from moderate caffeine intake. [30]. However, the use of ‘cups
per day' as a form of measurement, as cup size can vary
significantly, and this will have a notable impact on the exact
amount of coffee that is consumed [54]. Compared to non-
coffee drinkers, frequent coffee drinking, particularly 2-3 cups
per day, was linked to a lower risk of hepatocellular carcinoma
(HCC) and chronic liver disease (CLD) mortality, and the
benefits were higher for those who drank >4 cups per day [35],
the risk was halved with consumption of 5 cups per day [24] A
meta-analysis of 11 epidemiological studies confirmed that
regular coffee consumption is significantly associated with a
reduced risk of NAFLD [18].

In Table 1, we demonstrate some results of studies about
the positive effects of coffee consumption, demonstrating the
PICO model.

In 2016, there were 5.53 million tonnes of tea
consumed worldwide, with a 4.5% annual increase from
2007 to 2016. Tea consumption is significantly lower in
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high-income countries, often one-fith that of low- and
middle-income countries [8].

Historically, tea has been claimed to have various
health benefits and is used for medical purposes like cancer

prevention [22]; reduction of the risk of dementia [21], and
preventive effects against influenza infection [61].

In Table 2, we show some research results about the
effects of tea consumption mostly among mice.

Table 1.
Effects of coffee consumption on liver function.
Research PICOS Effects
Coffee consumption is | P - 4,510 participants/ =20 | Subjects who drank more than three cups of coffee had
associated with lower liver | years’ old significantly lower liver stiffness measurements (LSM). In
stiffness: a nationally | |- Coffee contrast, there was no significant relationship between

representative study [12]

C- Coffee, decaffeinated coffee,
tea

O - decreasing liver stiffness

S- Cross-sectional study

LSM and either decaffeinated coffee or tea.

In this logistic regression analysis, only >3 cups of coffee
remained significantly associated with LSM (OR 0.5,
95%Cl 0.2-0.9, p=0.03).

Exploring the impact of
coffee consumption on liver
health: A comprehensive
bibliometric analysis [29]

S - Review using bibliometric
analysis

The research primarily revolves around the preventive
effects of coffee on various liver diseases and its
hepatoprotective properties, including HBV and HCV
infections, ALD, NAFLD, cirrhosis, liver failure, and HCC.

Coffee consumption and
liver-related

hospitalizations and
deaths in the ARIC study

P- 14,208 participants aged 45—
64 years

| - Coffee consumption (cups/day)
C- coffee drinkers =3 cups/day

Consuming =3, cups/day of coffee was significantly
associated with a reduced risk of liver-related
hospitalizations compared with never-drinkers (hazard
ratio: 0.79, 95% CI: 0.63-0.99).

[19]

of coffee / never-drinkers
O- liver-related hospitalization
S - Prospective analysis

Coffee consumers may be at lower risk for liver-related
hospitalizations. A healthy diet can include moderate
amounts of coffee (3-5 cups daily).

Effects of different types of tea on liver functions.

Table 2.

Name of tea Effects on liver functions
Registered a limited number of
Studies showed mostly positive effects among mice publications related to studies
among people in PubMed
Bowl Tea |Raw Bowl Tea polyphenols effectively improved the imbalanced lipid|No publications
(Tuocha)  |metabolism in the serum and liver tissue; furthermore, it reduced the mice's
hepatic inflammatory response in NAFLD [31]
Kombucha |[Through the regulation of lipid metabolism, Kombucha Tea protects|No publications
Tea hepatocytes from lipid toxicity. Additionally, it reduces inflammation and
fibrosis, which leads to liver repair in mice with NAFLD [26].
This probiotic drink has a beneficial effect in reducing the metabolic
alterations associated with diet-induced obesity in mice [36].
Three Three Flower Tea could prevent and treat NAFLD by reducing lipid levels,|No publications
Flower Tea |enhancing insulin sensitivity, decreasing inflammation, and lowering oxidative
stress in mice [65].
Greentea |Green tea combined with exercise can relieve hepatic steatosis and obesity
complications in mice fed a high-fat diet by reducing inflammation, lipid
production, and improving glucose transport and metabolism [62].
CGT could make the abnormal metabolic state return to normal by intervening in
different metabolic pathways to partially reverse the lipid metabolism disorder, and
reduce the risk of atherosclerosis and non-alcoholic fatty liver caused by high-fat
diet feeding, which may be ascribed to the anti-HLP, anti-oxidant and anti-
inflammatory effects of its ingredients [71].
Citrus The anatomical and pathological results showed that CMT relieved fatty liver|No publications
maxima and|in mice and reduced excessive lipid deposition and inflammatory infiltration.
tea Active ingredients of CMT might be beneficial in NAFLD therapy [64].

Conclusion. Moderate coffee consumption (3 cups per
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day) is recommended for patients with NAFLD to prevent
the development of liver fibrosis. More research needs to be
conducted to evaluate the effects of tea on people soon.
Clinical protocol on MAFLD is in the process of
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