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Background and Aim: This study aims to investigate the effects of chron-
ic coffee consumption (>5 years) and type of coffee in non-alcoholic ste-
atohepatitis (NASH), non-alcoholic fatty liver (NAFLD) and patients who 
have regular alcohol consumption.
Materials and Methods: In this study, 158 healthy individuals and 101 
patients with histologically proven NASH were enrolled. The daily amount 
of coffee intake, amount of alcohol use and type of coffee were calculated 
for all patients. The degree of steatosis and fibrosis was analyzed by tran-
sient elastography and liver ultrasound in non-NASH and by liver biopsy 
in NASH patients.
Results: Patients with a history of coffee consumption (n=132) had lower 
liver enzyme levels compared to the non-coffee group (n=127) (p=0.001). 
Serum ALT level was significantly lower [ALT: 21.2±11.7 U/L vs. 56.4±15.6 
U/L (p=0.004)], and the liver histopathology was significantly better for pa-
tients with a coffee consumption of daily for >5years (p=0.045 for fibrosis 
score for NASH, p=0.036 for LSM and p=0.015 for CAP measurements for 
the non-NASH patient).
Conclusion: Coffee seems to have a positive protective effect on liver 
histology and liver enzyme levels in healthy individuals, in patients with 
chronic alcohol consumption, NAFLD and NASH. These results are more 
prominent in patients who drink coffee on a regular daily base for more 
than five years.
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Introduction
Coffee is a widely-consumed beverage, which is mostly preferred 
for its stimulatory effects and taste. Recent data have shown that it 
has beneficial effects on general health and affects the course and 
the outcome of liver diseases. In a recent meta-analysis published by 
Freedman et al.,[1] a dose-dependent inverse association between cof-
fee consumption and total mortality was described, where men and 
women who drank six or more cups daily had an 10% and 15% de-
creased risk of death. Although a few studies which were published 
earlier did not find any significant effect of coffee on liver steato-
sis and non-alcoholic steatohepatitis (NASH),[2–4] most of the studies 
published in the past decade suggest that coffee has a beneficial effect 
on the course and the outcomes of liver diseases. Case-control studies 
from Japan and Italy and prospectively designed studies from Japan 
and Finland reported a dose-dependent inverse association between 
coffee and hepatocellular cancer incidence.[5–8] Studies designed from 
China, Japan and the USA also reported that chronic HBV and HCV 
cases that drank coffee had decreased fibrosis stage and increased 
virological response to interferon treatment.[2,9] Recently, published 
studies have also shown that coffee reduced the risk of steatosis and 
had a significant impact on the amount of fibrosis and steatosis in 
patients with NASH.[10–13]

This hepatoprotective effect of coffee in NASH and non-alcoholic fatty 
liver (NAFLD) patients is mostly mediated by its antioxidant (reduc-
es reactive oxygen species and oxidized glutathione level), metabolic 
(increase in adiponectin, decrease in serum leptin, and saturated fatty 
acid level), anti-inflammatory (decrease of TNF-alpha, IFN-gamma, 
PPAR-alpha, IL-4 and IL-10) and anti-fibrotic (decrease of TGF-beta, 
connective tissue growth factor) effects. Cancer preventive effect has 
been linked to its ingredients, such as cafestol and kahweol and medi-
ated by stimulation of ARE signaling, inhibition of phase I activating 
enzyme activation and induction of phase II detoxifying enzymes, such 
as glutathione S-transferase.[14–17]

The effects of coffee on alcoholic liver disease have not yet been in-
vestigated thoroughly. The presentation of alcoholic liver disease may 
vary from simple steatosis to inflammation with hepatocellular necro-
sis, liver fibrosis and cirrhosis. The aforementioned protective effects 
of coffee can also be applied to alcoholic liver diseases. Hu et al.[7] 
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recently published a study where they collected the data of 60,323 indi-
viduals and analyzed the effects of coffee consumption on GGT levels 
in patients who had alcohol consumption. The data clearly showed that 
especially in men, the elevation of GGT induced by heavy drinking 
(>280 g/week) was significantly reduced by coffee consumption ex-
ceeding four cups per day.
Coffee can be drip-brewed, filtered, French pressed, percolated or 
boiled as in Turkish coffee. Studies have shown that caffeine levels in a 
cup of coffee vary considerably due to variations in coffee blend, exact 
amount of ground coffee used, and the brewing technique. The amount 
of caffeine may vary from 107 to 200 mg per 8 fl. oz. A cross-sectional 
study from France, which included 195 patients, reported that regular 
coffee but not espresso was protective against liver fibrosis in patients 
with NAFLD. Studies investigating the effects of different types of cof-
fee on different types of liver diseases are lacking.[3]

In this study, we aimed to investigate whether chronic coffee con-
sumption (>5 years) and type of coffee had a beneficial effect on liver 
histology and liver enzyme levels in different groups, such as healthy 
individuals with normal liver findings, patients with NASH or NAFLD 
and patients who had regular alcohol consumption.

Materials and Methods
Patient Population
One hundred and fifty-eight healthy individuals from the check-up 
unit and 101 patients with histologically proven NASH were enrolled 
in this study. The healthy individuals were enrolled at the Acıbadem 
Health Group Hospitals (7 hospitals in Istanbul) and patients with 
NASH were enrolled at the Gastroenterology and Hepatology Unit of 
Marmara University School of Medicine in turkey. The data of the as-
sumed healthy individuals were collected prospectively between 2012 
and 2018. The data of the patients with NASH were collected at the 
outpatient clinic at the time when they were diagnosed with NASH 
via liver biopsy or when they visited the University of Marmara Di-
vision of Gastroenterology for routine follow-up. Healthy individuals 
were divided into two major groups based on the presence of liver 
steatosis on ultrasound (n=85 normal liver ultrasound findings, n=73 
steatosis of the liver); patients with a normal ultrasound finding was 
defined as a healthy individual with normal liver findings meanwhile 
patients with steatosis on liver ultrasound were defined as a healthy 
individual with liver steatosis.
Demographics, clinical, laboratory (blood counts, creatinine, liver pan-
el, hepatitis B and C serology), and radiologic (liver ultrasound) data, 
as well as the amount of daily coffee intake and the type of coffee, and 
the amount of alcohol use, were noted and body mass index (BMI) 
was calculated for all patients. The degree of steatosis and fibrosis was 
analyzed using both liver ultrasound transient elastography (TE) in all 
patients and by liver biopsy in patients with NASH. NAFLD was de-
fined as a demonstration of hepatic steatosis in the liver by ultrasound 
in the absence of significant alcohol use (>140 gr/week for women and 
>210 gr/week for men) and exclusion of chronic liver disease. NASH 
was defined by liver biopsy findings, where the specimens were scored 
according to steatosis, activity, and fibrosis by a pathologist expertized 
in the liver.[18]

Patients with a history of potentially hepatotoxic drug usage, obesity 
surgery, viral hepatitis (B, C and D), cholestatic liver disease, hemo-
chromatosis, drug-induced liver disease and Wilson’s disease were ex-
cluded from this study.

Collection of Data and Definitions
Coffee intake and other dietary information were obtained using a 
Quantitative Food Frequency Questionnaire. The question about coffee 
read, “How many cups of coffee do you usually drink per day?” with 
preset categories: “Do not drink coffee”, “1–2 cups”, “3–4 cups”, and 
“5 or more cups”. The type of coffee was also questioned as Turkish, 
granulated, filtered and combination of these three options. Alcohol 
consumption was recorded using two questions: “Do you regularly 
drink alcohol?” Drinkers of alcohol were defined as people who an-
swered yes or no. The second question was, “How much alcohol do 
you drink per week?” This was an open-ended question and partici-
pants specified the type and amount of alcohol they take per week. The 
amount of alcohol was later calculated as grams/per week for each par-
ticipant. Regular alcohol consumption was defined as taking >210 gr/
week for men and >140 gr/week for women. Patients were classified 
into subgroups as follows: people who reported no alcohol consump-
tion were referred to as non-drinkers, patients who had alcohol intake 
of <210 gr/week for men and <140 gr/week for women were referred 
to as mild drinkers, 210–420 gr/week for men and 140–280 gr/week for 
women as moderate drinkers and >420 gr/week for men and >280 gr/
week for women as heavy drinkers. Although the upper limit of normal 
for serum ALT has been a topic of debate in recent years and according 
to a very recent study, the upper limit of normal for serum ALT has been 
determined as 32 U/L for men, 23 U/L for women in healthy Turkish 
population.[19] Normal serum ALT levels in this study were picked as 40 
U/L for both genders.
To understand the impacts of duration of coffee consumption, patients 
were also divided into four groups based on the amount and duration 
of the coffee they drank. Patients who did not drink any coffee were 
defined as non-coffee drinkers; patients who drank coffee occasionally 
(not daily) were defined as occasional coffee drinkers; patients who 
drank coffee on a regular basis -daily for less than five years were de-
fined as regular coffee drinkers (<5 years), meanwhile patients who had 
a history of daily coffee consumption for more than five years were 
defined as regular coffee drinkers (>5 years).
The effects of chronic coffee consumption (>5 years) and type of coffee 
(granulated, decaffeinated and Turkish coffee) on liver histology and 
liver function tests were analyzed in patients with NASH, fatty liver, 
and patients who had regular alcohol intake.
The Institutional Review Board at the participating center approved this 
study and written informed consent was obtained from all patients be-
fore study entry.

Transient Elastography
A single operator performed all TE examinations according to the man-
ufacturer’s instruction. The examination was performed over the right 
lateral intercostal spaces with the patient lying in the dorsal decubitus 
position and the right arm being in maximal abduction. The tip of the 
transducer probe was placed on the skin between the ribs at the 7–8th 
intercostal space in the mid or anterior axillary line over the right lobe 
of the liver. LSM (liver stiffness measure) assessment and CAP (con-
trolled attenuation parameter) was performed on a FibroScan 502 touch 
(Echosens SA, Paris, France) using the M probe as described previous-
ly.[20] The XL probe was used for obese patients. Patients with LSM 
failures or unreliable examinations were excluded from this study. LSM 
failure was defined as zero valid shots, and unreliable examinations 
were defined as fewer than 10 valid shots, an interquartile range/LSM 
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more than 30%, or a success rate less than 60%. A reliable LSM result 
was defined as at least 10 valid shots, a success rate of at least 60%, and 
an interquartile range of less than 30% of the median LSM value. Re-
sults were considered unreliable if these criteria were not fulfilled.[20,21] 
Metavir fibrosis score of F0-F1, F2, F3 and F4 were defined as LSM 
of ≤7 kPa, 7.1–9.9 kPa, 10–12.9 kPa and ≥13 kPa, respectively. Steato-
sis was graded as the percentage of hepatocytes with fat: S0, <5%; S1, 
5–33%; S2, 34–66%; S3, >66%. Cut-offs of CAP were defined as 215 
dBm for ≥S1, 252 dBm for ≥S2 and 296 dBm for S3.[22,23]

Statistical Analysis
Categorical data were presented as number and percent and were com-
pared using the chi-square test or Fisher’s exact test as appropriate. 
Continuous variables were expressed as mean and standard devi-
ation (SD) unless specified otherwise, and compared using t-test or 
Mann-Whitney U-test. To analyze the effects of coffee consumption 
on liver function tests in patients who had regular alcohol consump-
tion, variables with a p-value of <0.1 on univariate analysis were en-
tered into a Cox regression hazards model by forward logistic regres-
sion. By this way, independent predictors of elevated liver enzymes 
in patients who had regular alcohol consumption were analyzed. All 
statistical analyses were performed using SPSS v. 14.0.8 statistical 
software (SPSS Inc. Chicago, IL).

Results
Characteristics of the Patients
In this study, 259 patients, including 101 NASH, 73 healthy individu-
als with steatosis on liver ultrasound and 85 healthy individuals with 
normal liver on ultrasound, were included. Characteristics of the study 
population are summarized in Table 1.
Healthy individuals with normal liver findings were younger, but 
there was no difference in age between the groups, with mean ages 
in the three groups being 42.4±10.3, 43.5±9.1 and 45.0±11.6 years, 
respectively. This group of patients also had lower BMI and serum 
ALT levels compared to individuals with liver steatosis and NASH: 
24.4±4.3 vs. 26.3±6.7 and 27.1±5.3 respectively for BMI (p>0.05) and 
26.3±11.2 U/L vs. 45.4±13.3 U/L and 55.7±10.0 U/L for serum ALT 
level (p=0.022). The amount of coffee consumption was significantly 
higher in healthy individuals with normal liver findings than individ-
uals with liver steatosis and patients with NASH 88.3% vs. 43.8% vs. 
24.6%, respectively (p=0.015). Meanwhile, there were more patients 
with a history of moderate to heavy alcohol consumption in healthy 
individuals with liver steatosis, 20.4% vs. 5.8%, but this difference was 
not significant (p=0.178) (Table 1).

Effects of Coffee on Liver Enzymes and Liver Histology
Patients who had a coffee drinking history (n=132) had lower liver en-

Table 1. Characteristics of the study population

  Healthy individuals Healthy individuals NASH Total p 
  (no steatosis) (with steatosis) (n=101) (n=259) 
  (n=85) (n=73)

Age (Y) 42.4±10.3 43.5±9.1 45.0±11.6 44.1±11.3 0.102

Sex [M (%)] 39 (45.8) 36 (49.3) 50 (49.5) 125 (48.2) 0.255

BMI (kg/m2) 24.4±4.3 26.3±6.7 27.1±5.3 26.4±5.9 0.091

Laboratory

 ALT (U/L) 26.3±11.2 45.4±13.3 55.7±10.0 46.4±12.6 0.022

 AST (U/L) 22.0±12.1 37.1±15.7 40.6±13.1 38.4±14.5 0.059

 GGT (U/L) 55.0±12.4 78.1±17.1 91.6±16.4 81.8±15.6 0.034

 HOMA-IR 1.9±0.3 2.2±0.9 3.9±1.1 2.8±1.1 0.012

Daily amount of coffee consumption     0.015

 None 10 (11.7) 41 (56.2) 76 (75.4) 127 (49.0) 

 <1 cup 12 (14.2) 6 (8.2) 10 (9.9) 28 (10.9) 

 1–2 cup 19 (22.4) 13 (17.8) 9 (8.9) 41 (15.9) 

 3–4 cup 21 (24.7) 9 (12.4) 3 (2.9) 33 (12.6) 

 >4 cup 23 (27.0) 4 (5.4) 3 (2.9) 30 (11.6) 

Duration and amount of coffee consumption     0.028

 Occasional coffee drinker 19 (22.4) 13 (17.8) 14 (13.8) 46 (17.8) 

 Regular coffee drinker (<5 yr) 23 (27.1) 4 (5.4) 6 (5.9) 33 (12.8) 

 Regular coffee drinker (>5 yr) 33 (38.8) 15 (20.6) 5 (4.9) 53 (20.4)  

Alcohol consumption     0.178

 None  51 (60.0) 52 (71.2) 101 (100) 204 (78.7) 

 Mild 29 (34.2) 6 (8.4) 0 35 (13.5) 

 Moderate 3(3.5) 8 (10.9) 0 11 (4.4) 

 Heavy 2 (2.3) 7 (9.5) 0 9 (3.42) 

NASH: Non-alcoholic steatohepatitis; Y: Year; M: Male; BMI: Body mass index. Results expressed as number (%) or median (range) unless specified otherwise. P-value 
for comparison of all groups.
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zyme levels compared to those who did not drink any coffee (n=127) 
[ALT: 29.8±10.9 U/L vs. 56.4±15.6 U/L (p=0,001), AST: 24.9±10.8 
U/L vs.42.6.±15.2 U/L (p=0.032)]. The study group was divided into 
four subgroups based on the amount and duration of coffee consump-
tion as non-coffee drinkers (n=127), occasional coffee drinkers (n=46), 
regular coffee drinkers for less than five years (n=33), and regular cof-
fee drinkers for more than five years (n=53). Age, gender, and BMI 
were comparable among the four groups (p>0.005) (Table 2).
Mean serum ALT and AST levels were 21.2±11.7 U/L and 19.5±10.4 
U/L for the regular coffee drinkers (>5 years) group, 56.4±15.6 U/L and 
42.6±15.2 U/L for non-coffee drinkers, 38.7±11.1 U/L and 32.9±14.9 
U/L for occasional coffee drinkers, and 30.3±9.2 U/L and 25.2±11.6 
U/L for regular coffee drinkers (<5 years) group. Mean serum ALT, 
AST and GGT levels were significantly lower in regular coffee drinkers 
for more than five years’ group compared to non-coffee drinkers group 
(p=0.004 for ALT, p=0.030 for AST and p=0.050 for GGT) (Table 2).

TE findings showed that mean LSM and CAP score was significant-
ly lower in the regular coffee drinkers (>5 years) group compared to 
other groups (p=0.036 for LSM score and p=0.015 for CAP score). 
LSM scores for non-coffee drinkers, occasional drinkers’ regu-
lar drinkers <5 years and regular drinkers >5 years were; 6.05±3.86 
(5.2–14.8), 5.97±2.93 (4.0–11.3), 5.80±2.98 (4.6–12.1) and 4.98±2.06 
(3.1–7.0), respectively. Meanwhile the CAP scores were 250.52±86.2, 
232.96±79.36, 201.79±64.11 179.02±66.03 respectively (Table 2).

Effect of Coffee on Liver Enzymes and Liver Histology in 
Patients with NASH
The effects of coffee consumption on liver histology were analyzed 
in 101 patients with NASH. Among these patients, 76 were non-cof-
fee drinkers, 14 were occasional coffee drinkers, six were regular 
coffee drinkers for less than five years and five were regular coffee 
drinkers for more than five years. Patients with NASH who drank 

Table 2. The effects of coffee consumption on liver enzyme levels and liver histology

  Non-coffee Occasional Regular drinker Regular drinker Total p 
  drinker drinker (<5 yr) (>5 yr) (n=259) 
  (n=127) (n=46) (n=33) (n=53)

Age (Y) 45.6±10.2 42.8±10.6 43.1±9.8 44.6±11.4 44.1±10.7 0.479

Sex [M (%)] 64 (50.3) 24 (52.1) 15 (45.4) 55 (43.3) 125 (48.2) 0.518

BMI (kg/m2) 26.9±6.9 26.5±6.6 25.1±5.8 25.9±5.4 26.4±5.9 0.255

Liver enzymes

 ALT (U/L) 56.4±15.6 38.7±11.1 30.3±9.2 21.2±11.7 46.4±12.6 0.004

 AST (U/L) 42.6±15.2 32.9±14.9 25.2±11.6 19.5±10.4 38.4±14.5 0.030

 GGT (U/L) 94.2±16.7 79±13.6 63.1±15.9 51.1±11.6 81.8±15.6 0.050

Steatosis on liver USG 101/127 (79.5) 30/46 (65.2) 16/33 (54.5) 23/53 (43.3) 170/259 (65.6) 0.042

TE findings for Non-NASH

 LSM (kPa) 6.05±3.86 5.97±2.93 5.80±2.98 4.98± 2.06 5.92±3.09 0.036

 CAP (dB/m) 250.52±86.2 232.96±79.36 201.79±64.11 179.02±66.03 214.94±89.9 0.015

Y: Year; M: Male; BMI: Body mass index; USG: Ultrasonography; TE: Transient elastography; NASH: Non-alcoholic steatohepatitis; LSM: Liver stiffness measure; CAP: 
Controlled attenuation parameter; NAS: NAFLD activity score. Results expressed as number (%) or median (range) unless specified otherwise. P-value for comparison 
of all groups.

Table 3. The effects of coffee consumption on liver histology in NASH patients

  Non-coffee Occasional Regular drinker Regular drinker Total p 
  drinker drinker (<5 yr) (>5 yr) (n=101) 
  (n=76) (n=14) (n=6) (n=5)

Age (Y) 47.6±10.2 44.0±8.4 44.3±10.1 43.9±8.2 45.0±11.6 0.304

Sex [M (%)] 28 (52.8) 6(42.8) 3 (50.0) 3 (60.0) 50 (49.5) 0.276

BMI (kg/m2) 26.9±7.6 26.0±6.3 26.3±6.1 25.9±5.6 27.1±6.9 0.166

Liver enzymes      

 ALT (U/L) 66.1±14.6 48.2±11.5 39.3±12.1 30.4±9.2 55.7±13.8 0.028

 AST (U/L) 55.1±13.9 43.0±9.9 38.7±13.1 18.8±12.6 42.6±12.7 0.042

 GGT (U/L) 95.4±15.6 88±12.1 88±11.8 83.8±9.8 91.6±13.9 0.342

Liver histology       

NAS score 5.91±0.86 5.24±0.54 5.32±1.01 5.01±0.41 5.78±0.95 0.098

Fibrosis score 2.03±0.42 1.92±0.19 1.04±0.36 0.80±0.12 1.95±0.41 0.045

NASH: Non-alcoholic steatohepatitis; Y: Year; M: Male; BMI: Body mass index; NAS: NAFLD activity score. Results expressed as number (%) or median (range) unless 
specified otherwise. P-value for comparison of all groups.
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more coffee for a longer duration of time had lower liver enzyme lev-
els. The mean serum ALT and AST levels were significantly lower in 
the regular coffee drinkers for more than five years group compared 
to other groups (p=0.028 for ALT and p=0.042 for AST). NAS and 
fibrosis scores were also lower in patients who drank more coffee 
for a longer period. Mean NAS and fibrosis scores of the patients 
with NASH were 5.01±0.41 and 0.80±0.12 for the regular coffee 
drinkers (>5 years) group, 5.91±0.86 and 2.03±0.42 for non-coffee 
drinkers, 5.24±0.54 and 1.92±0.19 for occasional coffee drinkers, 
and 5.32±1.01 and 1.04±0.36 for regular coffee drinkers <5 years 
group. These differences were statistically significant for the fibro-

sis score (p=0.045) but were not statistically significant for the NAS 
score (Table 3).

Effects of Coffee Type on Liver Enzymes and Liver Histology
The vast majority of the patients n=93 (70.4%) had a history of drinking 
a combination of Turkish, granulated and filtered coffee. There were 31 
(23.5%) only Turkish coffee drinkers, six only granulated coffee drink-
ers (4.5%), and two only filtered coffee drinkers (1.6%). Although the 
serum ALT and AST levels, LSM, CAP, NAS and fibrosis scores were 
lowest in the combination group, these differences and other study pa-

Table 4. The effects of coffee type on liver enzymes and liver histology

  Turkish Granulated Filtered Combination Total p 
  (n=31) (n=6) (n=2) (n=93) (n=132)

Age (Y) 48.0±10.6 42.0±9.4 40.2±12.1 42.4±9.9 43.8±11.1 0.409

Sex [M (%)] 13 (41.9) 3 (50.0) 1 (50.0) 44 (47.3) 61 (46.2) 0.110

BMI (kg/m2) 25.2±4.1 25±4.6 27.1±5.0 26.8±6.4 26.1±5.8 0.206

Liver enzymes      

 ALT (U/L) 39.7±11.6 40.2±9.6 26.5±9.9 31.9±12.0 33.3±11.8 0.104

 AST (U/L) 29.5±10.0 38.7±11.9 22.1±13.2 24±11.8 25.9±10.9 0.322

Steatosis on liver USG 15 (48.3) 4(66.6) 1 (50.0) 49 (52.6) 69/132 (52.2) 0.304

TE findings for Non-NASH      

 TE LSM (kPa) 5.88±2.01 5.93±2.87 4.66± 2.44 5.62±2.09 5.84±2.06 0.102

 TE CAP (dB/m) 202.91±80.5 206.15±66.9 208.053±55.2 198.18±93.9 201.04±90.3 0.092

Liver histology for NASH      

NAS score 5.84± 0.34 5.83±0.75 5.76±0.87 5.73±0.81 5.78±0.95 0.198

Fibrosis score 2.18±0.38 1.98±0.76 1.87±0.11 1.62±0.17 1.95±0.41 0.055

Y: Year; M: Male; BMI: Body mass index; USG: Ultrasonography; TE: Transient elastography; LSM: Liver stiffness measure; CAP: Controlled attenuation parameter; NAS: 
NAFLD activity score. Results expressed as number (%) or median (range) unless specified otherwise. P-value for comparison of all groups.

Table 5. The effects of coffee intake on liver enzymes and histology in patients with chronic alcohol consumption

  Mild (n=35) Moderate (n=11) Heavy (n=9) Total (n=55) p

Age (Y) 45.0±10.8 46.6±12.4 45.8±9.3 45.2±10.3 0.378

Sex [M (%)] 13 (37.1) 9 (81.8) 9 (100.0) 31 (56.3) 0.094

BMI (kg/m2) 27.2± 5.0 27.1±4.9 28.9± 5.3 27.3± 5.3 0.143

Laboratory     

 ALT (U/L) 54.7±16.3 60.2±13.7 64.7±14.4 56.1±15.1 0.085

 AST (U/L) 38.9±10.5 49.3±9.9 55.1±11.7 45.8±11.6 0.066

 GGT (U/L) 100.4±11.3 109.4±15.4 110.6±18.3 106.6±16.4 0.260

Coffee consumption     

 Non-Coffee drinker 3 (8.5) 1 (9.0) 1 (11.1) 5 (9.0) 0.104

 Occasional drinker 16 (45.7) 3 (27.2) 2 (22.2) 21 (38.1) 0.266

 Regular drinker (<5 y) 10 (28.5) 2 (18.1) 2 (22.2) 14 (25.4) 0.243

 Regular drinker (>5 y) 6 (17.1) 5 (45.4) 4 (44.4) 15 (27.2) 0.054

Steatosis on USG 6 (17.1) 8 (72.2) 7 (77.7) 21 (38.1) 0.040

TE findings     

 TE LSM (kPa) 6.38±3.82 6.56±3.38 6.88± 3.14 6.49±3.76 0.072

 TE CAP (dB/m) 206.30±79.8 285.63±54.91 313.55±46.83 240.47±85.1 0.003

Y: Year; M: Male; BMI: Body mass index; USG: Ultrasonography; TE: Transient elastography; LSM: Liver stiffness measure; CAP: Controlled attenuation parameter. 
Results expressed as number (%) or median (range) unless specified otherwise. P-value for comparison of all groups.
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rameters such as age, gender, and BMI were not significant between the 
groups (p>0.05) (Table 4).

Effects of Coffee in Patients with Chronic Alcohol Consumption 
There were 55 patients with a history of chronic alcohol consumption. 
Among these patients, 35 (63.6%) were mild, 11 (20.0%) were mod-
erate and nine (16.4%) were heavy drinkers. Age, gender, BMI, mean 
serum ALT, AST and GGT levels were similar between groups. Mean 
LSM scores for mild, moderate and heavy drinkers were 6.38±3.82, 
6.56±3.38 and 6.88±3.14 respectively (p=0.072). Mean CAP score was 
highest in the heavy drinkers and lowest in the mild drinkers’ group 
[313.55±46.83 vs. 206.30±79.8 (p=0.023)] (Table 5).
The majority (91%) of the patients were coffee drinkers. There were five 
(9%) non-coffee drinkers, 21 (38.1) occasional drinkers, 14 (25.4% reg-
ular drinkers <5 years and 15 (27.2%) regular drinkers >5 years. The sex, 
age and BMI distributions were similar between the groups Mean serum 
ALT, AST and GGT levels were significantly lowest in the regular coffee 
drinkers for more than five years’ group and highest in the non-coffee 
and occasional coffee drinker groups This difference in the mean serum 
ALT, AST and GGT levels between the groups were statistically signifi-
cant (p=0.038 for ALT, p=0.046 for AST and p=0.035 for GGT).
The presence of steatosis with USG was 20% in the regular coffee 
drinkers >5 years group, 80% in the no-coffee drinking group, and 
42.8% and 35.7% in the occasional drinker and regular drinker <5 years 
groups, respectively (p=0.020) (Table 6).
TE findings showed that mean LSM and CAP score was significantly 
lower in the regular coffee drinkers (>5 years) group compared to oth-
er groups (p=0.012 for LSM score and p=0.021 for CAP score). LSM 
scores for non-coffee drinkers, occasional drinkers’ regular drinkers 
<5 years and regular drinkers >5 years were; 6.98±3.90, 6.92±3.93, 
6.08±3.31 and 4.02±2.19 respectively (p=0.012). Meanwhile, the 
CAP scores in the same groups were 283.504±71.6, 296.93±89.22, 
232.05±58.03 and 208.73±62.1 respectively (p=0.021) (Table 6).
To investigate the effects of coffee on serum liver enzyme levels in pa-
tients with a history of chronic alcohol consumption, we first performed 
a univariate analysis on the factors that affected the serum ALT lev-

els. Patients with normal liver enzymes were more likely to be female 
(75.0% vs. 19.4%, p=0.033), consumed more amount of coffee for a 
longer period (80.0% vs. 9.6%, p=0.008), had less amount of steatosis 
in the liver (12.5% vs. 58.0%, p=0.030) and consumed less amount 
of alcohol (4.2% vs. 25.8%, p=0.018), had lower LSM (6.01±3.91 vs. 
6.87±3.37, p=0.013) and CAP scores (215.88±79 vs. 1291.09±90.6, 
p=0.015). Meanwhile, age and BMI were similar between the two 
groups (Table 7a). 
Cox regression analysis showed that daily amount of alcohol [OR: 
3.12 (1.18–5.25;95% CI), (p=0.01)] and the amount, duration of cof-
fee intake (daily for more than five years) [OR:0.74 (0.46–0.88;95% 
CI), (p=0.03)] and LSM score [OR:1.68 (0.94–3.07;95% CI), (p=0.04)] 
were the factors that had an impact on serum ALT levels, meanwhile 
gender and CAP score did not (p=0.84 and p=0.69) (Table 7b).
 
Discussion
In this cross-sectional study of 259 patients, we found that both the 
amount and the duration of coffee consumption caused a decrease in 
liver enzyme levels and an improvement in liver histology in healthy 
individuals with no steatosis (n=85), healthy individuals with steatosis 
(n=73), patients with NASH (n=101) and also in patients with a history 
of chronic alcohol consumption (n=55).
The effects of coffee on liver enzyme levels have been reported in 
several studies. In a recent cross-sectional study from Japan, Ikeda et 
al.[24] analyzed the effects of coffee on a large cohort of 12,020 Japa-
nese patients. They reported that higher coffee consumption was asso-
ciated with lower levels of liver enzymes, and the inverse associations 
between coffee and liver enzymes were more evident among those 
with higher alcohol consumption. The authors concluded that coffee 
consumption probably confers protection against an alcohol-related 
increase in liver enzymes. In another study from the USA, a dose-de-
pendent inverse association was reported between coffee consumption 
and serum ALT levels in a cohort of 5944 adults.[17] Our results are in 
concordance with the aforementioned studies. We found that not only in 
healthy individuals, but also in patients with liver steatosis, NASH and 
patients with a history of chronic alcohol consumption, coffee reduced 

Table 6. The effects of coffee intake on liver enzymes and histology in patients with chronic alcohol consumption

  Non-coffee Occasional Regular drinker Regular drinker Total p 
  drinker drinker (<5 yr) (>5 yr) (n=55) 
  (n=5) (n=21) (n=14) (n=15)

Age (Y) 42.3±9.1 46.4±10.2 44.0±8.3 45.1±9.8 45.2±10.3 0.466

Sex [M (%)] 2 (40.0) 11 (52.3) 9 (64.2) 9 (60.0) 31 (56.3) 0.640

BMI (kg/m2) 27.9±5.6 28.0±5.8 26.3±5.3 25.4±6.6 27.3± 5.3 0.180

Liver enzymes      

 ALT (U/L) 70.1±24.2 75.2±18.4 35.8±11.7 26.3±10.2 56.1±15.1 0.038

 AST (U/L) 60.7±14.6 47.5±11.6 41.0±11.1 19.1±14.7 45.8±11.6 0.046

 GGT (U/L) 108.6±10.3 112±16.9 95.2±15.1 89.0±10.1 106.6±16.4 0.035

Steatosis on USG 4 (80.0) 9 (42.8) 5 (35.7) 3 (20.0) 21 (38.1) 0.020

 TE Findings      

 TE LSM (kPa) 6.98±3.90 6.92±3.93 6.08±3.31 4.02± 2.19 6.49±3.86 0.012

 TE CAP (dB/m) 283.504±71.6 296.93±89.22 232.05±58.03 208.73±62.1 240.47±85.1 0.021

Y: Year; M: Male; BMI: Body mass index; USG: Ultrasonography; TE: Transient elastography; LSM: Liver stiffness measure; CAP: Controlled attenuation parameter; NAS: 
NAFLD activity score. Results expressed as number (%) or median (range) unless specified otherwise. P-value for comparison of all groups.
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the serum levels of ALT, AST and GGT. The reduction was more sig-
nificant in patients who had regular daily coffee consumption for more 
than five years compared to the non-coffee drinkers group. Mean serum 
ALT and AST levels were 21.2±11.7 U/L and 19.5±10.4 U/L for regular 
coffee drinkers (>5 years) group, 56.4±15.6 U/L and 42.6±15.2 U/L for 
non-coffee drinkers, 38.7±11.1 U/L and 32.9±14.9 U/L for occasional 
coffee drinkers, and 30.3±9.2 U/L and 25.2±11.6 U/L for regular coffee 
drinkers (<5 year) group.
Previous studies on NASH and NAFLD patients have reported that cof-
fee consumption reduces the amount of steatosis and fibrosis in a dose 
dependent manner.[10–13] A recent study by Molloy et al.[17] analyzed the 
effects of coffee amount on degree of liver steatosis and fibrosis. They 
found that when comparing patients with NASH stage 0–1 to those 
with NASH stage 2–4, there was a significant difference in coffee con-
sumption (p=0.016). Another interesting finding was that there was a 
negative relationship between the amount of coffee consumption and 
hepatic fibrosis (r=-0.215; p=0.035). In our study, we also found that 
the amount and duration of coffee consumption had a protective effect 
on liver histology. The NAS score and the fibrosis score were lowest in 

patients who drank coffee on a daily basis for more than five years (5.01 
and 0.80) and highest in patients who never drank coffee (5.91 and 
2.03). This hepatoprotective effect of coffee in liver disease, especially 
in NASH, NAFLD and alcoholic steatosis, is proposed to be mediated 
by the antioxidant, anti-inflammatory and metabolic effects of coffee, 
which are intervened not only by caffeine but also other ingredients of 
coffee such as cafestol, carveol, polyphenols and melanoids.[14–17] Many 
studies have shown that coffee reduces reactive oxygen species and 
oxidized glutathione level, increases serum adiponectin level, decreases 
serum leptin, and saturated fatty acid level. Coffee also decreases cyto-
kine levels, such as TNF-alpha, IFN-gamma, PPAR-alpha, IL-4 and IL-
10, and has antifibrotic effect by decreasing TGF-beta and connective 
tissue growth factor levels.[14–17]

In this study, we found that the amount and duration of coffee consump-
tion (daily for more than five years) [OR: 0.74 (0.46–0.88;95% CI), 
(p=0.03)] was an independent factor for ALT normalization in alcoholic 
patients. Mean serum ALT and GGT levels were significantly lower in 
alcoholic patients who drank coffee on daily basis for more than five 
years (p=0.038 for ALT and p=0.035 for GGT). Studies investigating 

Table 7a. Univariate analysis of factors that affect serum ALT level in patients with chronic alcohol consumption

  Normal ALT level Elevated ALT level Total p 
  (n=24) (n=31) (n=55)

Age (Y) 44.4±9.9 46.1±11.3 45.2±10.3 0.361

Sex [M (%)] 6 (25.0) 25 (80.6) 31 (56.3) 0.033

BMI (kg/m2) 26± 4.7 27.1± 5.3 27.3± 5.3 0.187

Coffee consumption

 No coffee drinker 1 (4.2) 4 (12.9) 5 (9.0) 0.266

 Occasional drinker 3 (12.5) 18 (58.1) 21 (38.3) 0.098

 Regular drinker (<5 y) 8 (33.3) 6 (19.3) 14 (25.5) 0.140

 Regular drinker (>5 y) 12 (80.0) 3 (9.6) 15 (27.2) 0.008

Alcohol consumption

 Mild 21 (87.5) 14 (45.1) 35 (63.6) 0.092

 Moderate 2 (8.3) 9 (29.0) 11 (20.0) 0.088

 Heavy 1 (4.2) 8 (25.8) 9 (16.4) 0.018

Steatosis on USG 3 (12.5) 18 (58.0) 21 (38.1) 0.030

TE findings    

 TE LSM (kPa) 6.01±3.91 6.87±3.37 6.49±3.86 0.013

 TE CAP (dB/m) 215.88±79.1 291.09±90.6 240.47±85.1 0.015

Y: Year; M: Male; BMI: Body mass index; USG: Ultrasonography; TE: Transient elastography; LSM: Liver stiffness measure; CAP: Controlled attenuation parameter. 
Results expressed as number (%) or median (range) unless specified otherwise. P-value for comparison of all groups.

Table 7b. Multivariate analysis of factors that affect serum ALT level in patients with chronic alcohol consumption

 Univariate analysis Multivariate analysis 
 p Odds ratio (95% CI) p

Heavy alcohol consumption (gr/day) 0.018 3.12 (1.18–5.25) 0.01

Excessive amount of coffee use (>5 year and daily)  0.008 0.74 (0.46–0.88) 0.03

TE LSM (kPa)  0.013 1.68 (0.94–3.07) 0.04

Gender (M) 0.033 1.08 (1.45–6.08) 0.84

TE CAP (dB/m)  0.015 1.00 (0.99–1.01) 0.69

CI: Confidence interval; M: Male; TE: Transient elastography; LSM: Liver stiffness measure; CAP: Controlled attenuation parameter. Results expressed as number (%) or 
median (range) unless specified otherwise.
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the role of coffee consumption on alcohol-related liver diseases have 
clearly reported that coffee reduces serum ALT and GGT levels in a 
dose dependent matter.[7,24–27] The causal mechanistic explanation by 
which coffee exerts beneficial effect is still pending. Enhanced oxida-
tive stress and inflammation are the key mechanism in the initiation of 
hepatotoxicity and GGT is an enzyme that is involved in the metabolism 
of glutahione which plays a crucial role in oxidative stress. In an inter-
esting study by Wang et al.,[25] a rat alcoholic liver fibrosis model was 
designed. They found that caffeine significantly decreased ALT, AST, 
hyaluronic acid, laminin, N-terminal procollagen type III and type IV 
collagen levels and reversed liver fibrosis via cAMP/PKA/CREB signal 
pathway through adenosine A2A receptors in hepatic stellate cells.
Published data have shown that caffeine levels in a cup of coffee vary 
significantly due to variations in coffee blend, the exact amount of 
ground coffee used, and the brewing technique. In this study, we also 
investigated the effects of different types of coffee brewing techniques 
on liver diseases. Most of our patients (70.4%) had a history of drinking 
a combination of Turkish coffee, granulated coffee and filtered coffee 
and there were a small number of patients in granulated (n=6) and fil-
tered coffee (n=2) groups. Although the serum ALT and AST levels and 
NAS and fibrosis scores were lowest in the combination group, these 
differences were not significant between the groups (p>0.05). It is hard 
to come to a conclusion with these small numbers but based on these 
results, we believe that the duration and amount of daily coffee have 
more significant effects than coffee brewing type.
Our study has several strengths and limitations. The main limitations 
are (i) the amount of coffee consumption was based on patient reports, 
and for this reason, it is subject to recall bias. It was hard to calculate 
the exact amount of caffeine that was consumed by the participants and 
(ii) serum ALT, AST and GGT levels can fluctuate and can change over 
time. In our study, the study parameters were calculated at a single time 
point that may cause bias when interpreting the results. The strength 
of the study is its prospective design and the study population. To our 
knowledge, this is the only study that analyzes the effects of different 
types of coffee brewing techniques and the effects of long time coffee 
consumption on healthy individuals and those with different types of 
liver diseases, such as patients with NASH and patients with chronic 
alcohol consumption at the same study using liver biopsy and TE.
In summary, both the coffee amount and the duration of coffee con-
sumption improve liver enzyme levels and liver histology in healthy 
individuals, in patients with chronic alcohol consumption, fatty liver 
and NASH. This result is more prominent in patients who drink coffee 
on a regular daily basis for more than five years.
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