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Aims. To establish the gender-specific cut-off value of phosphatidylethanol (PEth) concentration in the blood
for detecting alcohol dependence. Methodology. Using the method of high-performance liquid chromatography
- tandem mass spectrometry (HPLC - MS), the concentration of PEth in the blood of 127 alcohol-dependent
men and 25 alcohol-dependent women undergoing hospital treatment was determined. To assess the diagnostic
accuracy and to establish the gender-specific cut-off values of PEth concentration, a ROC (receiver operating
characteristic) analysis was performed. Statistical data processing was carried out using the Statistica 10.0
program. Results. ROC analysis identified a cut-off value of 495 ng/ml for men and 385 ng/ml for women,
above which the likelihood of alcohol dependence was high. At this cut-off value, the model demonstrated
strong performance with sensitivity of 99% and 100%, specificity of 96% and 98%, PPV of 98% and 96%, and
NPV of 98% and 100% for men and women respectively. Conclusion. The results of the study indicate the high
diagnostic reliability of PEth as a biochemical marker of alcohol dependence. Gender-specific cut-off values of
PEth should be taken into account when using this biochemical marker in the detection of alcohol dependence.
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Alcohol dependence is globally prevalent disorder [3,10].
Objective measures for efficiently detecting alcohol-induced
disorders are critically needed in clinical practice [1,6].
Alcohol metabolites can serve as reliable markers of alcohol
abuse to complement self-report [9]. Phosphatidylethanol
(PEth) has been gaining popularity as a direct biochemical
marker to identify chronic alcohol intoxication [11]. PEth
is a group of abnormal phospholipids which are formed
in cell membranes by a transphosphatidylation reaction
from phosphatidylcholine only in the presence of ethanol
[8]. Recent findings suggest that PEth is superior to the
indirect biomarkers such as gamma-glutamyl-transpeptidase
(GGT), carbohydrate deficient transferrin (CDT), and mean
corpuscular volume (MCV) which are confounded by sex, age,
non-alcohol comorbidities [2,5].

Thre is same evidence that gender-related differences in
alcohol metabolism, body composition and drinking pattern
may affect both the formation and elimination of PEth [13].
Evidence also suggests that women may exhibit higher
biomarker concentrations than men at comparable levels
of alcohol intake [10]. However, findings are not entirely
consistent, and standardized gender-specific cut-offs remain
lacking. Recognition of these differences is essential to avoid
misclassification and to improve the accuracy of alcohol use
assessment.

PEth has been validated to identify harmful drinking in a
variety of settings including forensic pathology, treatment
programs and prenatal screening [2,7]. However, evaluation
of PEth as a marker for alcohol abuse in hospitalized
settings is lacking and sparse data are available regarding
alcohol-dependent patients. At the present time, there is no
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consensus regarding the gender-specific cut-off value for
PEth concentration in blood to be used for detecting alcohol
dependence [6].

The aim of this study was to establish the gender-specific
cut-off value of PEth concentration in the blood for detecting
alcohol dependence.

Materials and methods

The study involved 127 alcohol-dependent men and 25
alcohol-dependent women undergoing inpatient treatment
at the Grodno regional clinical center. The control group
consisted of 136 moderately drinking (no more than one
standard drink per day) men and 36 moderately drinking
women. The study was approved by the clinic’s Ethics
Committee, and written informed consent was obtained
from all participants. Venous blood was samples upon
patient admission, prior to the initiation of any medical or
detoxification procedures. Whole blood samples collected in
Vacutainer were kept at room temperature in sampling room
and during transport. The concentration of PEth (homologue
16:0/18:1)inthe blood was determined by high-performance
liquid chromatography - tandem mass spectrometry (HPLC
- MS) [12]. Statistical data analysis (descriptive statistics,

correlation analysis, dispersion analysis, logistic regression)
was performed using Statistica, version 10.0 (StatSoft Inc.,
Tulsa, OK, USA). The Shapiro-Wilk criterion was used to
test statistical hypotheses about the type of distribution.
Differences between independent groups were analyzed
using one-way ANOVA followed by assessment using the
Shapiro-Wilk test. Receiver Operating Characteristic (ROC)
analysis was performed to assess diagnostic accuracy
(sensitivity, specificity, positive predictive value (PPV) and
negative predictive value (NPV)), as well as to determine
the optimal threshold concentration of PEth. To assess the
prognostic value, the area under the ROC curve (AUC) was
determined. The diagnostic accuracy of the marker increases
as this indicator approaches unity. The 95% confidence
interval of the AUC was calculated according to DeLong. The
Youden index was used to determine the threshold level.

Results

The mean value of the PEth concentration in the blood of
alcohol-dependent men and women was significantly higher
than in the blood of moderate drinkers. The mean value of
the PEth concentration in the blood of alcohol-dependent
men was significantly higher than in the blood of alcohol-
dependent women (Table 1).

Table 1: Values of PEth concentration in the blood, ng/ml.

Gender Control Alcohol dependence
males 105+ 239 2336 + 148*
females 50.7 + 7,69t 1887 + 192*¢

* - p< 0,05 in comparison to control
T - p< 0,05 in comparison to males

Binary logistic regression analysis was conducted to model
the relationship between PEth concentration (ng/ml) and
group status (0 = control, 1 = alcohol dependence). The re-
sulting model was of the form:

logit(P) = 8o + 81 x PEth,

where P is the probability of belonging to the alcohol-depen-
dent group, 3y is the intercept, and {3, is the regression coef-
ficient for PEth concentration (Table 2).

Table 2: Results of binary logistic regression estimating the probability of alcohol dependence based on PEth con-

centration in the blood.

males Coefficient (j3) St. Error Z-value P-value
-4,81 1,18 -4,08 0,000
PEth 0,008 0,002 4,02 0,000
females Coefficient (f3) St. Error Z P
-6,47 1,57 -4,11 0,000
PEth 0,009 0,002 3,64 0,000

(ROC) analysis identified a cut-off value of 495 ng/ml for
men and 385 ng/ml for women, above which the likelihood
of alcohol dependence was high. At this cut-off value, the
model demonstrated strong performance with sensitivity
0of 99% and 100%, specificity of 96% and 98%, PPV of 98%

and 96%, and NPV of 98% and 100% for men and women
respectively. The area under the ROC curve (AUC) was 0.99
for men and women, indicating a very good predictive value
of the model (Table 3).
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Table 3: Results of ROC analysis.

Parameters Males

Females

AUC [95% /1]

0,997 [0,994-1,0]

0.998 [0,99-1,0]

p >0,336 [0,021-0,912]

>0,05 [0,013-0,5]

cut-off value, ng/ml

495 [115-858]

385 [234-704]

Sensitivity % 99 100
Specificity % 96,2 97,7
PPV % 98 85,7
NPV % 98,1 100

Discussion

The results indicate the high efficiency of PEth as a
biochemical marker of alcohol dependence, which is
consistent with the results of previous studies [2,5]. Most
studies report that there is no clear evidence for gender
differences regarding formation or elimination of PEth [13].
However, women have a higher specific gravity of fat, in
which alcohol is insoluble, and, accordingly, a lower specific
gravity of water [4]. Therefore, the dose of alcohol that must
be drunk to achieve a detectable level of PEth in the blood
is lower in women than in men. We did not see a gender
differences in diagnostic performance of PEth, which is in
agreement with other studies that found no sex differences
in PEth sensitivity [5].

The differences we found between the concentration of
PEth in the blood of moderately drinking men and women,
as well as in alcohol-dependent men and women, are most
likely due to the higher level of alcohol consumption in men
[4]. The gender differences in the cut-off values of PEth for
discrimination between moderate alcohol consumption and
alcohol dependence, found in the present study, are explained
by the higher level of PEth in the blood of men. These finding
does support routine implementation of gender-specific
PEth cut-offs.

In conclusion, the results of this inpatient treatment study
highlighted the clinical value of alcohol biomarkers as
objective measures of chronic alcohol abuse. These findings
demonstrate a good clinical efficiency of PEth for detecting
alcohol dependence. It was found that the PEth content
in the blood of alcohol-dependent men is higher than in
alcohol-dependent women. It was also shown that the cut-off
values of PEth for discrimination between moderate alcohol
consumption and alcohol dependence is higher in men than
in women. Gender differences in the cut-off values of PEth
should be taken into account when using this biochemical
marker in the detection of alcohol dependence. Although
PEth 16:0/18:1 seems very promising as a biomarker for
alcohol dependence, further research is necessary focusing
on the determination of sex-specific cut-off value and
identification of confounding factors.
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