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INTRODUCTION
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ETHANOL
• In blood:

- Detection window ~ amount of ethanol consumed

- Disappearance rate: 0.15 g/L

• In exhaled breath:

- Correlation with ethanol in blood

- Conversion factor

- Detection window ~ amount of ethanol consumed

• In urine:

- Urine-blood ethanol concentration ratio: 1.3:1 in steady-state conditions

- Detection window extended with one-several hours
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 Limited use to detect abstinence, given the relatively short detection windows



INDIRECT BIOMARKERS

• In blood or serum

• Result of the interference of ethanol with biochemical processes and/or result of a (liver) 

pathology 

• Altered upon chronic and excessive alcohol consumption

• Lack sensitivity

• Aspecificity: no direct demonstration of the use of ethanol

• CDT%, GGT, ALT & AST, MCV

• Low sensitivity

• Specificity (80-95%) (false positives possible! (due to e.g. liver diseases))

• Cut-off value in driving license regranting cases: 2.4% (in practice: lower)
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INDIRECT BIOMARKERS

ISSUES:
1. Lack of sensitivity

2. Persons can delay sampling

→ Evidence that >>50% of excessive

drinkers in driving license regranting

program is missed when relying on 

indirect markers



DIRECT BIOMARKERS

PEth



DIRECT BIOMARKER PHOSPHATIDYLETHANOL



• [PEth] ~ amount of alcohol consumed during past month

• High sensitivity and specificity

• Matrix  = blood (PEth present in erythrocyte membranes)

• Trend towards internationally accepted cut-off values

- Chronic & excessive alcohol consumption during past month: >150 ng/mL or 221 ng/mL

- Abstinence monitoring: >20 ng/mL = social drinking
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Phosphatidylethanol (PEth)

DIRECT BIOMARKER PHOSPHATIDYLETHANOL



• Dried Blood Spots:

- Concentration in DBS ~ concentration in blood
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Phosphatidylethanol (PEth)

Kummer et al, Anal Bioanal Chem, 2016
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DIRECT BIOMARKER PHOSPHATIDYLETHANOL



• PEth: Long-term marker for follow-up of alcohol (ab)use

• Different studies ongoing involving dried blood microsampling:

• Supervised Sampling:

• Pre- and post-liver transplant

• Driving License Regranting

• Non-supervised Sampling:

• Large population study

DRIED BLOOD MICROSAMPLES FOR PETH MONITORING

VAMS

Mitra®

Neoteryx



DRIED BLOOD MICROSAMPLES FOR PETH MONITORING
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DRIED BLOOD MICROSAMPLES FOR A LARGE 
POPULATION STUDY



DRIED BLOOD MICROSAMPLES FOR A LARGE 
POPULATION STUDY

https://www.tourneeminerale.be/fr



SET UP OF A POPULATION STUDY

Prime aim: insight into the variability of kinetics of disappearance of PEth

STUDY SET UP:

• Evaluate decrease in PEth in 100s of people that normally drink alcohol but voluntarily stay

sober for a month

• Remote (home) sampling

• Repeated sampling

RECRUIT up to 700 persons that will sample early Feb, mid Feb & end Feb



SET UP OF A POPULATION STUDY

REQUIRED TO PARTICIPATE:

• >18y

• Having drunk alcohol in January

• Plan NOT to drink in February 2019

→ team up with Tournée Minérale
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TIMELINE
• Preparatory phase:

• 1st Contact Tournée Minérale: July 2017

• Several contacts with Ethics Committee

• Getting analytical method right

• Prepare website (www.alcoholmerker.be) 

• General information

• Informed Consent etc

• Registration Page

• Results page

• FAQ page

http://www.alcoholmerker.be/


TIMELINE

• Executive phase:

• Coordinate timing with Tournée Minérale

• Help from press office UGent (press release)

• Jan 16, 2019 (p.m.): LAUNCH

• post on website UGent

• Send out press release

• Registration open

• Some exposure via

• Facebook

• Twitter, LinkedIn

• Radio

• Jan 20, 2019: Registration closed

• Only later on exposure via written press

• Kits sent out last week of January

• First sampling: Feb 2
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COVERAGE OF THE STUDY SET-UP





 <LLOQ < 10 ng/mL - compatibel met abstinentie 150 - 270 ng/mL social drinker, belangrijker alcohol gebruik

< 20 ng/mL compatibel met abstinentie 270 - 500 ng/mL suggestief voor overmatig alcoholgebruik

20 - 150 ng/mL sociale drinker > 500 ng/mL overmatig alcoholgebruik

+++- + + ++
20 ng/mL 150 ng/mL 270 ng/mL 500 ng/mL

ONLY INCENTIVE: REPORTING BACK VIA WEBSITE

Personal code to:

- See positioning in the cohort

- See personalized decrease in PEth



HOW WERE THINGS GOING?



FIRST RESULTS OF THE STUDY (NOT COMPLETED)

796 kits sent out

696 kits returned, 

of which 687 had 

been used

664 complete 

sampling kits

63%

37%
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CONCLUSION
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• Indirect alcohol markers have limited value for the follow-up of alcohol (ab)use

• CDT is considered the best indirect marker

• Problem with sensitivity (false negatives)

• In patients with liver disease possibly also problem of specificity (false positives)

• Direct alcohol biomarkers are best suited for the follow-up of alcohol (ab)use

• PEth in blood (dried blood)

• not the most obvious analyte to measure

• abstinence vs. social vs. chronic & excessive drinking



CONCLUSION
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• A large population study with unsupervised home-based sampling was 

successfully set up

• This study was made possible by:

• Availability of simple devices for self-sampling at home

• Analytical capability to detect PEth in 10µl of blood

• The stability of Peth

• The support provided by Tournée Minérale

• The motivation of many volunteers

• This study will give unique insights in:

• PEth biology (variation in disappearance / are there ‘special cases / …)

• Feasibility of home-based sampling as such
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