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Highlights:

Self-reported abstinence for 6 months is reliable and
confirmed by low PEth levels in most cases.

Self-reported alcohol intake shows a good correlation with
PEth and a moderate correlation with CDT.

PEth, CDT, and self-reported intake each independently
predict hepatic decompensation and death.

However, PEth is more effective than self-reported intake in
predicting hepatic decompensation and death.

Self-reported alcohol abstinence is reliable in a clinical trial
setting and can be used for stratification purposes.
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PEth is superior to self-reported alcohol intake in predicting
hepatic decompensation or death

Impact and implications:

An accurate quantification of alcohol intake is crucial in the
clinical phenotyping of patients with steatotic liver disease and
when designing clinical trials. This study found self-reported
abstinence to be reliable but phosphatidylethanol was a more
accurate prognostic biomarker of hepatic decompensation and
death in a clinical trial setting. Findings may inform the design
of future trials in patients with steatotic liver disease.
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Background & Aims: Quantifying alcohol intake is crucial for subclassifying participants with steatotic liver disease (SLD) and
interpreting clinical trials of alcohol-related liver disease (ALD) and metabolic and alcohol-related liver disease (MetALD). However,
the accuracy of self-reported alcohol intake is considered imprecise. We compared the diagnostic and prognostic utility of self-
reported alcohol intake with blood-based biomarkers of alcohol intake: phosphatidylethanol (PEth) and carbohydrate-deficient
transferrin (CDT).

Methods: We studied 192 participants from two randomized controlled trials on MetALD and ALD, all with current or former
excessive alcohol intake (224/36 [$/3] grams daily for at least 1 year) and biopsy-proven liver disease. We assessed self-reported
alcohol intake, PEth, and CDT at four time points. We collected follow-up data on hepatic decompensation and death manually
through electronic medical records.

Results: Most participants were male (n = 161, 84%) with a mean age of 59 (SD 9) years and 73 participants reported 1-week
abstinence before inclusion; the remaining reported a median alcohol intake of 43 g/day. Median PEth was 0.5 pmol/L (IQR:
0.0-1.3) and %CDT = 1.9 (IQR: 1.6-2.3). Of 32 patients reporting at least 6 months of abstinence; 27 (84%) was confirmed by PEth
<0.05 umol/L. Self-reported alcohol intake correlated well with PEth (r = 0.617) and moderately with CDT (r = 0.316). Self-reported
alcohol intake, PEth, and CDT all predicted hepatic decompensation and death. However, PEth showed the highest prediction,
surpassing self-reported alcohol intake (Harrel’s C, PEth = 0.80 vs. self-reported = 0.68, p = 0.026).

Conclusions: Self-reported abstinence can be considered reliable in clinical trials. However, PEth is superior in predicting hepatic
decompensation and death in patients with MetALD and ALD.

© 2024 The Author(s). Published by Elsevier B.V. on behalf of European Association for the Study of the Liver (EASL). This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

patients. The diagnoses of MetALD and ALD are based on the
patient’s self-reported historic intake of alcohol.>’ Further-

Introduction
Alcohol is a leading cause of liver cirrhosis and liver-related

mortality worldwide." The steatotic liver disease (SLD)
nomenclature provides a framework to subclassify patients
within the disease spectrum according to alcohol intake.?
However, reliable methods to quantify alcohol intake are
needed for correct subclassification.>* With the growing focus
on early detection of chronic liver disease, there is an
increasing interest in developing treatments for patients diag-
nosed with SLD and excessive alcohol intake (alcohol-related
liver diseases [ALDs] and metabolic and alcohol-related liver
disease [MetALD]).>® However, only a few clinical trials testing
treatments for patients with SLD and a history of excessive
alcohol intake have been performed. Consequently, there are
limited data available on how to ideally design randomized
clinical trials (RCTs) and quantify alcohol intake in this group of

more, because alcohol is the leading cause of liver damage,
accurate quantification of intake is crucial for trials in patients
with MetALD and ALD.% However, reporting of alcohol intake is
subject to recall bias and stigma in healthcare settings.®'°
Besides the self-reported alcohol intake, phosphatidylethanol
(PEth) and carbohydrate-deficient transferrin (CDT) are already
in use as markers of alcohol intake."" PEth is an abnormal
phospholipid formed in the presence of ethanol, and integrated
in the erythrocyte membrane when alcohol is present in the
blood.'? PEth is recommended to confirm alcohol abstinence in
patients on the liver transplant waiting-list, as it is independent
of disease severity, where it can detect alcohol consumption
during the past 2-4 weeks.'”> CDT is a measure of the
carbohydrate-deficient isoform of transferrin, which increases
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with alcohol intake by inhibition of the glycosylation of trans-
ferrin.’* CDT can detect alcohol consumption during the past
2-3 weeks.'® Although both PEth and CDT are capable of
detecting alcohol consumption, their accuracy in predicting
clinical outcomes compared with self-reported intake is un-
known.'®"” Our primary aim was to investigate the reliability
and prognostic performance of self-reported alcohol intake and
abstinence, compared with PEth and CDT, in clinical trial par-
ticipants with an alcohol intake corresponding to metabolic-
dysfunction associated steatotic liver disease (MASLD), Met-
ALD, and ALD. The secondary aim was to explore the reliability
of self-reported alcohol intake over time in this setting.

Participants and methods

Study design

This study consisted of participants from two RCTs performed
at Odense University Hospital in Denmark. The first trial (GALA-
RIF trial) was an 18-month treatment trial, testing rifaximin-o as
an anti-fibrotic treatment in patients with ALD.'® The second
trial (GALA-POSTBIO trial) was a 6-month treatment with
ReFerm® (Nordic Rebalance, Hillered, Denmark), a postbiotic
product made by fermenting oat gruel composition with
Lactobacillus plantarum DSM 9843, to attenuate liver hepatic
stellate cell activity in patients with ALD and advanced liver
fibrosis.'® All participants were between 18 and 75 years of
age, had biopsy-verified liver disease, and a current or previous
history of an excessive high-risk alcohol intake (21 year with
224 g/day for women and =36 g/day for men), as defined by the
Danish Health Authority at the time of the trials. A history of
decompensation was an exclusion criterion in the GALA-RIF
trial. Child-Pugh C and model for end-stage liver disease-
sodium (MELD-Na) score >15 were exclusion criteria in
GALA-POSTBIO. None of the participants were listed for liver
transplantation at inclusion or during the trials. All participants
signed an informed consent before any investigations in line
with the Declaration of Helsinki.?° Both trials were approved by
the local Ethical Committee of Southern Denmark (S-20140078
and S-17200163) and registered in clinical trial registries before
the enrollment of participants (EudraCT: 2014-001856-51 and
ClinicalTrials.gov: NCT03863730).

Investigations
Self-reported alcohol intake

All information on participants’ alcohol intake was collected by
trained personnel in a private examination room in both trials. We
assessed the alcohol history by a short, protocolized interview
with questions on current and previous alcohol consumption
(Table S1). Participants were asked about their short- (past
week) and long-term (6 months) alcohol abstinence status. For
participants reporting an ongoing alcohol intake, the current
daily alcohol intake was reported in Danish units (1 unit = 12 g of
alcohol) and converted to grams of alcohol per day.

Blood sampling

We collected blood for biomarkers of alcohol intake at four
visits in both trials. In GALA-RIF trial, the first visit was a
screening biopsy visit. The second visit was at trial inclusion.
The third and fourth visit was 1 and 18 months after trial in-
clusion, respectively. In the GALA-POSTBIO trial, the four visits

Quantification of alcohol intake in SLD

were: trial inclusion and start of treatment, after 4 weeks of
treatment, after 24 weeks of treatment, and finally 6-8 weeks
after end of treatment. All blood samples were performed in a
fasting state and stored immediately at -80 °C.

Measurement of alcohol biomarkers

PEth was measured from whole blood aliquots. All analyses
were done by the Department of Biochemistry and Immunology
at University Hospital of Southern Denmark, Vejle using liquid
chromatography-tandem mass spectrometry, according to
routine protocol. CDT was measured in plasma from partici-
pants in the GALA-RIF trial. We used the Siemens® N Latex
CDT immunoassay platform as per the instructions of the
manufacturer, at the Department of Biochemistry in the Hos-
pital of South West Jutland. We used PEth level of <0.05 pmol/L
and CDT level of <1.7 %CDT for detecting abstinence or an
intake corresponding to MASLD.?"2?

Histology

Liver biopsies were performed in relation to trial enrollment for
all participants. Liver fibrosis was staged according to the
Kleiner fibrosis score and steatosis, lobular inflammation, and
ballooning were scored according to the non-alcoholic fatty
liver disease activity score (NAS).% All biopsies were evaluated
by two expert pathologists blinded to the clinical data and
treatment group of the participants.

Outcome data

We collected outcome data regarding hepatic decompensating
events and death from the participants’ electronic medical re-
cords. The follow-up period for participants in the GALA-RIF trial
was from the trial inclusion period (March 2015-May 2020) until
death or end of follow-up in January 2023. The follow-up period
for participants in the GALA-POSTBIO trial was from the start of
the trial inclusion period (March 2019-January 2021) until death
or end of follow-up in April 2023. We used the BAVENO VIl
criteria to qualify decompensating events (overt ascites, variceal
bleeding or overt hepatic encephalopathy).®*

Statistics

Parametric data are presented using means and standard de-
viations, whereas the non-parametric data are presented as
medians with 25th and 75th percentiles. We performed statis-
tical tests using the Student t test for continuous parametric
data, the Wilcoxon rank-sum and Kruskal-Wallis test for com-
parison of continuous non-parametric data, and X? test for
categorical data. We assessed the correlation over time for
self-reported alcohol intake and the biomarkers of alcohol
consumption with Spearman’s rho. Only participants with
complete data for PEth and self-reported alcohol intake are
included in the Sankey plot. For time-to-event (decompensa-
tion or death) analysis we used Cox regression by conducting
univariable and multivariable analyses including self-reported
alcohol intake, PEth and CDT together with age, sex, treat-
ment group, liver fibrosis stage, and BMI. Parameters with a
value of p <0.10 from the univariable analysis were included in
the multivariable analysis, where we applied stepwise back-
ward elimination. We used C-statistics to calculate Harrel’s C to
compare the prognostic ability of self-reported alcohol intake,
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PEth, and CDT. Self-reported alcohol intake subclassified
patients according to the steatotic liver disease
nomenclature.” The corresponding groups were for PEth: an
intake corresponding to MASLD <0.21 umol/L, MetALD
0.21-0.42 pmol/L, and ALD >0.42 pumol/L, and for CDT: an
intake corresponding to MASLD <1.78 %CDT, MetALD 1.78-
2.08 %CDT, and ALD >2.08 %CDT.""** We used Youden’s
index to calculate the optimal cut-off in our cohort. We
considered a p <0.05 as statistically significant and used
STATA 18 (Stata Corp., College Station, TX, USA) for
all analyses.

Results

Baseline characteristics

We included 192 participants of which data from 136 (71%)
participants was derived from the GALA-RIF trial and 56 (29%)
from the GALA-POSTBIO trial (Table S2). Most participants were
men (84%) with a mean BMI of 29 (SD +6), the mean age was 59
years (SD +9). Of the 192 participants, 186 (97 %) presented with

Table 1. Baseline participant characteristics.

Research article

at least one cardiometabolic risk factor. The distribution of liver
fibrosis stage according to Kleiner fibrosis score (F0/1/2/3/4)
was 7/37/63/23/6 with a higher proportion of advanced fibrosis
(2F3) in the group reporting abstinence (Table 1).

Alcohol intake at study inclusion

At baseline, 32 of 192 (20%) participants reported alcohol
abstinence for >6 months and 73 of 192 (38 %) participants self-
reported alcohol abstinence for 21 week. The proportion of self-
reported abstinence for >1 week was 64% in the GALA-
POSTBIO trial (64%) and 12% in the GALA-RIF trial. The me-
dian self-reported alcohol intake for participants with an
ongoing alcohol intake was 43 g/day (IQR 24-69). The median
PEth level was 0.5 pmol/L (IQR 0.0-1.3), with participants
reporting abstinence for 21 week having significantly lower
PEth levels compared with participants reporting ongoing
alcohol intake (0.0 [IQR 0.0-0.1) vs. 0.9 [IQR 0.4-1.8] pmol/L, p
<0.001). The median CDT level was 1.9 (IQR 1.6-2.3) with
participants reporting abstinence for 21 week having signifi-
cantly lower CDT levels compared with participants reporting

Total Non-abstinence Abstinence >1 week
N =192 n=119 n=73
Trial, GALA-RIF trial, n (%) 136 (71) 96 (81) 40 (55)
Age at inclusion, years 59 (£9) 60 (+8) 58 (£9)
Sex, male, n (%) 161 (84) 102 (86) 59 (81)
Body mass index, kg/m? 29 (+6) 30 (+6) 29 (+6)
Smoking, n (%)
Never smoker 51 (26) 33 (28) 18 (25)
Previous smoker 67 (35) 42 (34) 25 (34)
Current smoker 68 (35) 44 (37) 24 (33)
Missing 6 (3) 6 (8)
Type 2 diabetes, n (%) 34 (18) 21 (18) 13 (18)
Write presence of cardiometabolic 186 (97) 115 (97) 71 (97)
risk factors”, n (%)
Alanine transaminase, U/L 35 (24-56) 44 (30-69.5 27 (20-34

Gamma-glutamyl transferase, U/L
Alkaline phosphatase, U/L
Bilirubin, pmol/L

Platelets, 109/L

115 (54.5-291.5)
72.5 (55.5-95.0)
11 (7-15)

202 (165-244)

)
185.5 (78.5-358.5)
74.0 (64.0-93.0)
11 (7-16)

208 (172-245)

)

)

63.5 (35.0-131.5
71.0 (35.5-98.0
10 (7-15

193 (149-240)

)
)
)
)

INR 1(1-1.1) 1(1-1.1 1(1-1.1)
Albumin, g/L 43 (41-46) 43 (41-46 44 (41-46)
Kleiner fibrosis score, n (%)
FO 7 (3.6) 5 (4.2) 2 2.7)
F1 37 (19.3) 22 (18.5) 15 (20.5)
F2 67 (34.9) 47 (39.5) 20 (27.4)
F3 38 (19.8) 28 (23.5) 10 (13.7)
F4 39 (20.3) 15 (12.6) 24 (32.9)
Missing 4 (2.1) 2(1.7) 2(1.7)
Transient elastography (FibroScan), kPa 11.4 (7.9-18.4) 10.2 (8.1-17.3) 13.2 (7.1-20.5)
CAP score, dB/m 304 (+60.6) 317 (+59) 284 (£59)
Alcohol
Alcohol intake for non-abstinent, g/day 43 (24-69)
Years of excessive alcohol intake, n (%):
1-5 19 (9.9) 9 (7.6) 10 (13.7)
6-10 28 (14.6) 20 (16.8) 8 (11.0)
11-20 49 (25.5) 28 (23.5) 21 (28.8)
21-30 40 (20.8) 27 (22.7) 13 (17.8)
>30 47 (24.5) 32 (26.9) 15 (20.5)
Missing 9 (4.7) 3 (2.5 6 (8.2)
Phosphatidylethanol, pmol/L 0.5 (0.0-1.3) 0.9 (0.4-1.8) 0.0 (0.0-0.1)
Carbohydrate-deficient transferrin®, %CDT 1.9 (1.6-2.3) 2.1 (1.7-2.6) 1.7 (1.6-1.9)

Values are reported as mean + standard deviation, counts (proportion), and median (IQR).

*Cardiometabolic criteria as defined in relation to SLD (2).

TOnly available in GALA-RIF trial. CAP, controlled attenuation parameter; INR, international normalized ratio.
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ongoing alcohol intake (1.7 [IQR 1.6-1.9] vs. 2.1 [IQR 1.7-2.6]
%CDT, p <0.001).

Comparison between self-reported alcohol intake and
biomarkers of alcohol consumption

At inclusion, 44 of 73 (60%) of participants reporting short-term
abstinence (21 week) had PEth levels <0.05 umol/L. In partici-
pants reporting long-term alcohol abstinence (26 months) at
inclusion, 27 of 32 (84%) had a PEth <0.05 pmol/L (Table S2). In
participants with available CDT measurement and reporting
short-term abstinence (21 week) 18 of 40 (45%) had CDT levels
<1.7 %CDT indicating an intake corresponding to MASLD.
Participants reporting long-term alcohol abstinence (26
months), eight of 16 (50%) had CDT levels <1.7 %CDT. Self-
reported alcohol intake correlated significantly better with
PEth (r = 0.617) compared with CDT at baseline (r = 0.316, p =
0.004) (Fig. S1). According to the self-reported alcohol intake,
103 (56%) had a daily alcohol intake corresponding to MASLD
(<20/30 g/day), 49 (26%) had an intake corresponding to
MetALD (20/30-50/60 g/day), whereas 32 (19%) had an intake
corresponding to ALD (>50/60 g/day) at inclusion (Fig. S2).
PEth and CDT separated the group with a self-reported intake
corresponding to MASLD from the groups with an intake cor-
responding to MetALD or ALD (p <0.001, Fig. 1). There was no
difference in PEth and CDT levels between the groups reporting
intake corresponding to MetALD and ALD (Fig. 1).

Reliability of self-reported alcohol intake over time

We assessed the association between self-reported alcohol
intake and the biomarkers of alcohol consumption (PEth, CDT,
and gamma-glutamyl transferase) at the four study visits. The
correlation between self-reported alcohol intake and PEth and

Self-reported alcohol intake groups Self-reported alcohol intake groups
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Fig. 1. Self-reported alcohol intake and blood-based biomarkers of alcohol
intake. Box plots of baseline PEth and CDT according to the defined self-
reported alcohol intake groups: an intake corresponding to MASLD <20/30 g
(?/3); MetALD, 20-50 g/30-60 g (?/3), and ALD, >50/60 g (?/3) with p values
obtained using the Wilcoxon rank-sum test. Levels of alcohol intake are corre-
sponding to the limits of MetALD and ALD. PEth was measured in 184 patients,
while %CDT was measured in 120 patients. ALD, alcohol-related liver disease;
MASLD, metabolic-dysfunction associated steatotic liver disease; MetALD,
metabolic dysfunction and ALD.

Quantification of alcohol intake in SLD

CDT levels remained relatively stable throughout the study
(Fig. S3). Based on the repeated assessment of alcohol intake
during the study periods, we found a substantial proportion of
participants that changed their alcohol consumption during the
study according to self-reported alcohol. These changes were
not reflected in changes of PEth levels (Fig. 2).

We assessed if liver disease severity influenced PEth mea-
surements. In a multivariable regression model, adjusting for
self-reported alcohol intake, disease severity as measured by
Kleiner fibrosis stage had no statistically significant influence
on PEth levels (B = 0.06, 95% CI -0.07 to 0.18, p = 0.384).

Quantification of alcohol intake to predict hepatic
decompensation and death

We followed the participants from inclusion in the GALA-RIF
trial for a median of 3.7 years (IQR 2.7-6.2) and 2.5 years
(IQR 2.2-3.2) from inclusion in the GALA-POSTBIO trial. A total
of 35 events (hepatic decompensation or death) were recorded
during the follow-up period, where 29 (82%) events were
observed in the group of self-reported non-abstinence partici-
pants and six (18%) in participants self-reporting abstinence at
baseline. All three methods to quantify alcohol intake (self-re-
ported, PEth, and CDT) predicted hepatic decompensation and
death (Table 2). In three separate multivariable analyses, we
found that higher self-reported alcohol intake (HR = 1.84, 95%
Cl1.25-2.71, p = 0.002), increasing levels of PEth (hazard ratio
[HR] = 1.66, 95% CI 1.31-2.11, p <0.001) and CDT (HR = 1.27,
95% CI 1.12-1.4, p <0.001) independently predicted hepatic
decompensation and death. BMI and fibrosis score were also
predictors in all multivariable analyses (Table 2). Baseline levels
of PEth had the best prognostic performance (Harrell’'s C =
0.80, 95% CI 0.69-0.91) followed by CDT (Harrell’'s C = 0.73,
95% CIl 0.61-0.86) and self-reported alcohol intake (Harrell’s
C = 0.68, 95% CI 0.58-0.79) (Fig. 3). PEth was significantly
better than self-reported alcohol intake (p = 0.026) to predict
hepatic decompensation and death, whereas no significant
difference was found between PEth and CDT (p = 0.23) or CDT
and self-reported alcohol intake (p = 0.49). To illustrate the
prognostic performance of self-reported alcohol intake, PEth
and CDT, we stratified participants with complete data into high
and low groups. We used the cut-off corresponding to heavy
intake of alcohol for each method (self-reported alcohol intake:
260 g/day, PEth: 20.42 pmol/L, CDT: >2.08 %CDT). For all
three assessment methods, the prognosis was significantly
worse in the group with high alcohol intake compared with the
group with low alcohol intake (Fig. 4A). Finally, we calculated
the optimized cut-off values using Youden’s index (self-re-
ported alcohol intake = 8 g/day, PEth = 1.06 umol/L, and CDT =
2.1 %CDT). Here all methods to quantify alcohol intake pre-
dicted time-to-decompensation and death accurately (self-re-
ported alcohol in p = 0.011, PEth p <0.001, and CDT p <0.001,
Fig. 4B), with corresponding AUROCs of 0.61 for self-reported
alcohol intake (sensitivity = 83% and specificity = 39%), 0.78
for PEth (sensitivity = 78% and specificity = 75%) and 0.72 for
CDT (sensitivity = 72% and specificity = 71%).

Discussion

In this study, we investigated the reliability and prognostic
performance of self-reported alcohol intake, compared with
PEth and CDT assessed in clinical trials of participants with an
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Fig. 2. Sankey plot over the flow of participants between self-reported alcohol intake and PEth groups over the study time. Self-reported alcohol intake group
is defined as an intake corresponding to MASLD <20/30 g (%/3); MetALD, 20-50 g/30-60 g (?/3), and ALD >50/60 g (2/3). Levels of PEth corresponding to the limits of
MetALD and ALD. PEth groups defined as low <0.21 pmol/L, MetALD 0.21-0.42 umol/L, and ALD >0.42 pmol/L. Only participants with complete data for PEth and self-
reported alcohol intake are included in the Sankey plot. ALD, alcohol-related liver disease; MetALD, metabolic dysfunction and ALD; MASLD, metabolic-dysfunction
associated steatotic liver disease; PEth, phosphatidylethanol.
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Table 2. Predictors of hepatic decompensation or death.

Quantification of alcohol intake in SLD

Multivariable Self-

Univariable reported alcohol intake Multivariable PEth Multivariable CDT
Variable HR (95% CI) p value HR (95% CIl) p value HR (95% CI) p value HR (95% CI) p value
Age, years 1.03 (0.99-1.08) 0.128
Female, yes 1.81 (0.86-3.81) 0.117
BMI, kg/m? 0.88 (0.82-0.95) 0.001  0.88 (0.82-0.95) 0.001  0.92 (0.85-0.99) 0.048 0.87 (0.76-0.92) <0.001
Fibrosis score, 1 stage 1.8 (1.23-2.2) 0.002 2.28 (1.48-3.52) <0.001  1.96 (1.29-2.98) 0.002 1.85(1.12-3.08) 0.017
Self-reported alcohol intake, 100 g/day  1.63 (1.11-2.41) 0.014 1.84 (1.25-2.71) 0.002
PEth, pmol/L 1.77 (1.41-2.21) <0.001 1.66 (1.31-2.11) <0.001
CDT, %CDT" 1.22 (1.1-1.36) <0.001 1.27 (1.12-1.4) <0.001

Univariable and multivariable Cox regression of 192 participants with 35 events of hepatic decompensation or death. Variables from the univariable analysis with p <0.10 are carried

forward into the multivariable analysis.

*For CDT data was only available in the GALA-RIF trial (n = 136, 25 events). CDT, Carbohydrate-deficient transferrin; HR, hazard ratio; PEth, phosphatidyl-ethanol.
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Fig. 3. Harrel’s C statistic with 95% Cls for baseline self-reported alcohol
intake, PEth, and CDT on prognostic performance to predict hepatic
decompensation and death. PEth had the highest (Harrel's C = 0.80, 95% CI
0.69-0.91) followed by CDT (Harrel's C = 0.73, 95% Cl 0.61-0.86) and self-
reported alcohol intake (Harrell's C = 0.68, 95% Cl 0.58-0.79). PEth was signifi-
cantly better than self-reported alcohol intake (p = 0.026) to predict hepatic
decompensation and death. No difference between PEth and CDT or CDT and self-
reported. CDT, carbohydrate-deficient transferrin; PEth, phosphatidylethanol.

intake corresponding to MASLD, MetALD, and ALD. We found
that self-reported alcohol intake was highly correlated with
levels of PEth and moderately with levels of CDT. Interestingly,
the prognostic performance of PEth to predict hepatic
decompensation and death was superior to self-reported
alcohol intake, independent of disease severity. Participants
who reported being alcohol abstinent for at least 6 months
were highly correlated with low PEth indicating that self-
reporting of alcohol abstinence is reliable in clinical trials of
patients with an intake corresponding to MASLD, MetALD,
and ALD.

There is increasing focus on the development of treatments
for patients in the spectrum of steatotic liver disease where
well-designed clinical trials are crucial for the interpretation of
treatment efficacy.® However, across the spectrum of steatotic
liver disease, alcohol intake affect outcomes.?® Therefore, the
ability to correctly assess alcohol consumption is of the highest
importance.'® We showed that self-reported long-term alcohol
abstinence was reliable for the majority of the participants in
our two trials of patients with an intake corresponding to
MASLD, MetALD, and ALD. Our findings suggest that a simple
interview about alcohol intake history serve to determine eligi-
bility for clinical trials in MetALD and ALD including status of
alcohol abstinence. This will of course be highly dependent on

culture, clinical setting, and the potential consequence of
reporting excessive alcohol use.

The new nomenclature of steatotic liver disease subclassifies
patients with cardiometabolic risk factors according to self-
reported alcohol intake. In our study, PEth and CDT were
shown to be good at distinguishing participants with a low self-
reported intake of alcohol corresponding to MASLD (<20/30 g/
day) from participants with an excessive alcohol intake. These
findings suggest that both PEth and CDT may be useful to
support the diagnosis of MASLD, which has shown to be diffi-
cult®®>?® However, PEth and CDT could not significantly
discriminate between participants reporting alcohol intake cor-
responding to MetALD (20-50/30-60 g/day) and ALD (>50/60 g/
day). We believe that objective measurements are necessary to
discriminate between MetALD and ALD, as it likely has impli-
cations for prognosis.*?” Future research in larger datasets,
should aim to optimize the cut-offs of PEth and CDT for differ-
entiating between MetALD and ALD. In addition, an external
validation of our optimized cut-offs by Youden’s index for self-
reported alcohol intake, PEth and CDT would be of value.

Although PEth and self-reported alcohol intake had a high
correlation, PEth had the highest accuracy (Harrel's C = 0.80) in
predicting hepatic decompensation and death. It is therefore
importantto consider how to implement this information in clinical
practice. Measurements of PEth may be used to encourage pa-
tients with SLD to reduce their alcohol intake. However, PEth
measurements may impact trust in the patient-doctor relation-
ship. we believe that PEth should be measured as part of all
clinical trials involving patients with SLD to support data on self-
reported alcohol intake for the interpretation of treatment efficacy.

Our study has important strengths. First, the prognostic
performance of the methods used to quantify alcohol intake is
compared against the hard clinical outcome of decompensation
or death. Second, our study population covers the whole
spectrum of biopsy-proven asymptomatic and symptomatic
patients with an alcohol intake corresponding to MASLD, Met-
ALD, and ALD from no fibrosis (FO) to cirrhosis (F4). Third, data
were derived from two RCTs with protocolized data collection.

However, our study also carries limitations. Our study only
includes patients willing to participate in a study about patients
with a history of excessive alcohol intake. Thus, the accuracy of
self-reported intake may be more correct than in a clinical
setting. In settings where excessive alcohol intake may decide
whether a patient is eligible for a treatment trial, or if treatment
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options are dependent on alcohol intake, self-reported alcohol
intake may be insufficient. The results are also limited by the
lack of validated cut-off levels for both PEth and CDT in relation
to stratifying levels of alcohol intake between MetALD and ALD.
Finally, our study was a post hoc analysis, resulting in the
assessment of self-reported alcohol intake not aligning with the
detection periods for PEth and CDT and differences in the
assessment of patients between the trials.

In conclusion, self-reported alcohol intake has high accu-
racy in assessing abstinence for clinical trials of patients with
an alcohol intake corresponding to MASLD, MetALD, and ALD.
However, PEth is superior to self-reported alcohol intake to
predict hepatic decompensation and death and could be
considered measured and reported in all future trials trial of
patients with steatotic liver disease as it holds prog-
nostic significance.
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