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Abstract

Background: Phosphatidylethanol is a direct biomarker of alcohol consumption within
the past 1-4 weeks, making it a potential tool in the subclassification of patients with
steatotic liver disease. However, the clinical utility of phosphatidylethanol among
individuals at risk of steatotic liver disease remains to be established. We aimed to
investigate the correlation between phosphatidylethanol and self-reported alcohol
intake among individuals at risk of steatotic liver disease due to excessive alcohol
consumption or metabolic dysfunction.

Methods: We used data from a single-centre, prospective study that was conducted
at Odense University Hospital (Odense, Denmark), designed to investigate use of non-
invasive markers for screening for fibrosis. We analysed data for at-risk participants
aged 30-75 years from the general population with a history of ongoing or previous
excessive alcohol use (alcohol group) or metabolic dysfunction without excessive
alcohol use (metabolic group). Participants self-reported past 1-week and 3-month
average alcohol intake, and completed the Alcohol Use Disorders Identification-
Consumption (AUDIT-C) questionnaire. The presence of hepatic steatosis (controlled
attenuation parameter 2248 dB/m), cardiometabolic risk factors and past 3-month
alcohol intake were used to classify participants as having metabolic dysfunction-
associated steatotic liver disease (MASLD; <20 g [ females] or <30 g [males] per day),
metabolicand alcohol-related liver disease (MetALD; 20—-49 g or 30-59 g per day), or
alcohol-related liver disease (ALD; =250 g or 260 g per day). Phosphatidylethanol was
guantified with liquid chromatography-mass spectrometry according to standard
procedures. We assessed correlations and concordance between phosphatidylethanol
and self-reported alcohol intake. Underestimation of alcohol intake was defined as a
low self-reported intake (<20 g [ females] or <30 g [males] per day) but
phosphatidylethanol of at least 80 ng/mL or a moderate—high self-reported intake (20—
49 g or 30-59 g per day) but phosphatidylethanol 200 ng/mL or higher. We also
developed a decision tree to guide clinical use of phosphatidylethanol testing on the
basis of self-reported intake and AUDIT-C.



Findings: 1482 individuals in the alcohol group and 1442 in the metabolic group
recruited between Oct 9, 2017, and Dec 9, 2022, were included in this analysis. Median
phosphatidylethanol concentration was 172 ng/mL (IQR 45—-434) in the alcohol group
and 11 ng/mL(5-37) in the metabolicgroup. Phosphatidylethanol correlated with past
1-week self-reported intake (rS=0-638 [95% CI 0-:600-0-676] in the alcohol group vs
rS=0-655 [0-623-0-688] in the metabolicgroup), and the average preceding 3-months
self-reported intake (rS=0-628 [95% CI 0-586—0-669] vs rS=0-725 [0-697—0-753]). 586
(39:5%) of 1482 participantsin the alcohol group and 160 (11-1%) of 1442 participants
in the metabolic group underestimated alcohol intake on the basis of a higher
phosphatidylethanol concentration than self-reported intake. Fewer than 1% of
participants (ten [0-7%] in the alcohol group and two [0-1%] in the metabolic group)
with a high self-reported intake (=50 g per day for females and 260 g per day for males)
had phosphatidylethanol less than 20 ng/mL. Across both the alcohol and metabolic
groups, 1433 participants had MASLD, of whom 559 (39:0%) had phosphatidylethanol
concentrations indicative of either MetALD or ALD based on current recommended
thresholds (220 ng/mL). For the 2042 participants with steatotic liver disease,
phosphatidylethanoltesting was diagnostically redundant for 812 (39:8%) participants
who either had a self-reported alcohol intake corresponding to MASLD and a low
AUDIT-C (612 participants), or who had a self-reported alcohol intake corresponding
to ALD (200 participants).

Interpretation: Phosphatidylethanol reveals substantial underestimation of alcohol
intake, especially in those with a history of excessive alcohol consumption.
Incorporating phosphatidylethanol into diagnostic steatotic liver disease algorithms

could aid in patient subclassification.

H ouykekpyévn peAétn afloAoynoe tn xpnowotnta tou dpwodatidbulatbavoing
(PEth), evoc aueoou Blodeiktn mpoodatng KATavAAwong aAKoOA (KATA TIG TEAEUTALEG
1-4 eBSopadec), kablotwvrag tnv éva TBavo epyaleio yla Tnv Tagvounon acBevwv
HE OTEATWTIKA NMATIKA vOooo (SLD). Ztoxog tng MeAETNG Atav n Slepevvnon tng
ouOoXETLoNG LeTafL PEth kol autoavadepOpevnG KATaVAAWONG AAKOOA O ATOUA HE
Kivbuvo AOyw umepPoAknc katavaAwong 1N petafoAkng  SduoAettoupyioc.
JuuneplAndOnkav 2.924 ocuppetéxovteg (1.482 HE LOTOPKO UTIEPKOTOVAAWGONG
OAKOOA kot 1.442 pe petaBoAikny SuoAettoupyia) amd TIPOOTTIKN HEAETN TOU
Maveruotnuakol Noookopeiou Odense. Me Baon tnv mapoucia otedtwong (CAP
>248 dB/m), kapSLOUETABOAKWY TAPAYOVTWY KIWSUVOU KOl KATOVOAWGCNG QAKOOA,
tafivoundnkav w¢ MASLD, MetALD r; ALD. H PEth mpoodilopiotnke pe vypn
xpwpatoypodia—pacpatopeTpia PAloC KOl CUCXETIOTNKE HE OUTOAVUPEPOUEVN
KotavaAwon oAKOOA kal To epwinuatoAoylo AUDIT-C. H ouykévtpwon PEth
OUOYXeTlOTNKE LOXUPA UE TNV avadepopevn katavaAwaon aAkooA (rS=0,63-0,73), evw
39,5% twv aTOpwV HE LOTOPWKO uTtepkatavalwong kat 11,1% twv acBsvwv pe



peTaBoAiky SuocAeltoupyla UTIOEKTIHOUOOV TNV KATOVAAWOK Toug. Metagly twv
aoBevwv pe MASLD, 10 39% epdavile Tyuég PEth 220 ng/mL, evbewktikég MetALD/ALD.
H pétpnon tng PEth Atav dtayvwoTtika mepittr og 812 aroua (39,8%), ta omoia eite
elyav autoavapepopevn kotavalwon aAkooA cupfath pe MASLD kat xapnAd okop
AUDIT-C (612 artopa), site avtoavadpepopevn katavalwon cupPatr pe ALD (200
atopa). Juumepaopatikd, n PEth avadsikvUel onUaAvTIKA UTOEKTIUNON TNG
KatavaAwong aAKoOA, Blaitepa o€ ATOMA UE LOTOPLIKO UTEPPOAIKNC XproNG, KoL n
EVOWUATWON TNG OTOUC SlayvVwoTIKoUG aAyopiBpoug pmopel va BeAtiwoesl tnv
TaflVOUNON TWV A0BEVWV LE OTEATWTLKI NTIATIKN VOCO.
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