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Abstract

Introduction: The aim of this study was to eval-
uate the effect of the duration of alcohol depen-
dence on liver function and the degree of hepato-
cytes damage.

Material and methods: The study included 400
men with diagnosed alcohol dependence based
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Streszczenie

Wprowadzenie: Celem niniejszego badania byla
ocena wplywu czasu trwania uzaleznienia od al-
koholu na parametry funkcji watroby i stopien
uszkodzenia hepatocytow.

Material i metody: Badaniem objeto 400 mez-
czyzn ze zdiagnozowanym uzaleznieniem od alko-
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on ICD-10, and 50 non-dependent males, who
formed the control group. Alcohol dependent
patients were divided into 4 groups according to
the duration of dependence: I (1-5 years), II (6-10),
IIT (11-15) and IV (16-20). In all groups, serum
aminotransferases, bilirubin, alkaline phospha-
tase, gamma-glutamyl transpeptidase (GGT), total
protein, albumin, prothrombin time and activated
partial thromboplastin time were tested and statis-
tically analysed.

Results: Serum aspartate aminotransferase (AST),
alanine aminotransferase (ALT) and GGT were
positively correlated with the duration of alcohol
dependence. Serum albumin and total protein
were negatively correlated. A U-shaped relation-
ship between duration of alcohol dependence
and serum alkaline phosphatase (ALP) was
observed.

Discussion: Alanine, aspartate, GGT, ALP and
bilirubin are parameters assessing liver function.
According to many studies they allow to differen-
tiate the aetiology of liver dysfunction to alcoholic
and non-alcoholic. The degree of dysfunction can
be assessed on the basis of albumin concentrations
and coagulation parameters.

Conclusions: The adverse effect of chronic alco-
hol abuse on liver function is observed even after
1-5 years of dependence. After this time the dam-
age of hepatocytes is almost evident. After 16 years
of alcohol dependence, liver function is seriously im-
paired, as is shown in a greatly reduced concentra-
tion of total protein and albumin. Negative alcohol
effect on the liver is also seen in impaired clotting.

Keywords: Alcoholic liver disease, Aminotrans-
ferases, Coagulation parameters

holu na podstawie kryteriéw ICD-10 i 50 mezczyzn
nieuzaleznionych, tworzacych grupe kontrolng.
Pacjenci uzaleznieni od alkoholu zostali podzie-
leni na 4 grupy w zaleznosci od czasu trwania
uzaleznienia: I (1-5 lat), IT (6-10 lat), IIT (11-15
lat) i IV (16-20 lat). We wszystkich grupach ba-
dano i statystycznie analizowano aktywnos$¢ ami-
notransferaz, bilirubiny, fosfatazy alkalicznej,
gamma-glutamylotranspeptydazy (GGT), bialka
catkowitego, albuminy, czasu protrombinowego
i czasu czedciowej tromboplastyny po aktywacji.
Wyniki: Zaobserwowano dodatnig korelacje mig-
dzy czasem trwania uzaleznienia od alkoholu
a aktywnoscig aminotransferazy asparaginianowej
(AST), aminotransferazy alaninowej (ALT) i GGT.
Ujemnie korelowaly stezenia bialka catkowitego
i albumin w surowicy. Zaobserwowano takze zalez-
nos$¢ miedzy czasem trwania uzaleznienia a aktyw-
noscig fosfatazy alkalicznej.

Omowienie: ALT, AST, GGT, fosfataza alkaliczna
i bilirubina sg parametrami oceniajacymi czynno$¢
watroby. Zgodnie z wieloma badaniami pozwalaja
na roznicowanie etiologii uszkodzenia watroby na
alkoholowa i niealkoholowa. Stopien dysfunkcji
mozna po$rednio oceni¢ na podstawie stezenia al-
buminy i parametréw krzepniecia.

Whnioski: Niekorzystny wptyw przewlektego nad-
uzywania alkoholu na czynnos¢ watroby obserwuje
sie nawet po 1-5 latach uzaleznienia. Po 16 latach
trwania uzaleznienia od alkoholu czynnos¢ watroby
jest powaznie uposledzona, o czym $wiadcza znacz-
nie obnizone st¢zenie biatka catkowitego i albumin
w surowicy, a takze zaburzenia ukladu krzepniecia.

Stowa kluczowe: alkoholowa choroba watroby, ami-
notransferazy, parametry krzepniecia

®m INTRODUCTION

Alcohol is the most widely used addictive sub-
stance in the world. In Poland about 200 thousand
people received out-patient treatment due to alco-
hol disorders every year. The number in residen-
tial treatment surpasses 75 thousand [1]. There
are many more alcohol abusers as 3 million have
clinical symptoms of alcohol abuse or dependence
(12% of population aged 18-64) [2]. The average
age of onset of alcohol use in Poland is 10-11 years
and the percentage of abstainers among 15 years old

ArcoHoLISM & DRUG ADDICTION / ALKOHOLIZM I NARKOMANIA 2019; 32, 2

is 8-10%. According to the ESPAD study, in 2015
almost half of 15-year-olds drink regularly (at least
once in a month preceding the survey) and 12.5%
reported intoxication in the last 30 days preceding
the survey [3]. The effects of alcohol on the human
body are varied and include practically all organs.
Ethanol metabolism takes place mainly in
the liver, which is the organ particularly vulnera-
ble to its damaging impact. The aim of this study
was to evaluate the correlation between duration
of chronic alcohol abuse and the severity of liver
damage and its dysfunction. One of the main liver
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functions is the production of proteins, including
coagulation factors. Impaired liver function will
then appear in a reduced concentration of total
protein, albumin as well as impaired coagulation.

® MATERIAL AND METHODS

The study included 400 men at the age from
19 to 60 years, hospitalised at the general psychi-
atric wards and at the somatic-psychiatric ward
in the Public Hospital for the Mentaly Ill in Ryb-
nik, with diagnosed alcohol dependence based on
ICD-10 criteria, and 50 male control group, who
were not alcohol-dependent. In the study there was
no division due to the type of alcohol consumed, as
the patients consumed all types of alcohol. Alcohol
dependent patients were divided into 4 groups ac-
cording to the duration of dependence:
o I group 1-5 years of dependence — 100 men,
o II group 6-10 years — 100 men,
o III group 11-15 years - 100 men,
o IV group 16-20 years — 100 men.
Patients characteristics were presented in Table L.
In all groups serum aminotransferases: alanine
(ALT) and aspartate (AST), total bilirubin (BIL-T),
alkaline phosphatase (ALP), gamma-glutamyl
transpeptidase (GGT), total protein (TP), albumin
(ALB), prothrombin time (PT) and activated par-
tial thromboplastin time (APTT) were tested and
statistically analysed. Biochemical tests: AST, ALT,
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ALP, GGT, BIL-T, total protein were performed
on biochemical analyser Hitachi-902, using Spin-
reakt and Roche Diagnostics reagents. Serum al-
bumin concentration was measured by EPOLL-20
BIO analyser on Alfa Diagnostics reagents. PT and
APTT were evaluated on the Coag Chrom 3003
coagulometer (Bio-Ksel Company) by chronomet-
ric method using Bio-Mar reagent kits.
Inclusion criteria:
« patients with confirmed alcohol dependence,
« men aged 25 to 60 years,
« markers of viral hepatitis HBs-Ag negative,
anti-HCV absent,
« negative unheated serum regain test for Trepo-
nema pallidum.
Exclusion criteria:
« hypertension,
o diabetes mellitus,
« age > 60 years, to avoid the impact of aging
as well as diseases associated with old age on
the parameters of the liver function.

m ResuLTs

Our study showed a gradual increase of alanine
and aspartate transaminases activity in all tested
groups with significantly higher values in group II,
IIT and IV compared to the control group. The per-
centage of patients with abnormal, increased activ-
ity of ALT was 48% in I, 76% in 11, 88% in IIT and

Table I. Patient characteristics. Mean values were presented with standard deviations in parentheses

Factor | ! 1l v Control
Duration of alcohol dependence (yr) 1-5 6-10 11-15 16-20 -
Mean age (yr) 27 (3) 38 (7) 48 (6) 55 (5) 40 (13)
Mean BMI (kg/m?) 24.7 (2.3) | 25.8(2.9) | 25.7 (3.1) | 23.9 (2.7) | 26.4 (2.35)
Gender — male 100.00% | 100.00% | 100.00% | 100.00% | 100.00%
% of patients with normal parameters of liver function
ALT 52 24 12 99
AST 66 30 11 99
GGT 23 11 5 96
ALP 94 90 92 79 100
BIL-T 57 49 24 9 99
ALB 89 63 43 14 100
TP 98 96 94 73 100
PT 72 80 47 17 86
APTT 77 55 34 13 96

ALT - alanine aminotransferase, AST — aspartate aminotransferase, ALP — alkaline phosphatase, GGT — gamma-glutamy! transpeptidase,

BIL-T - total bilirubin, ALB — albumin, TP — total protein, PT — prothrombin time, APTT — activated partial thromboplastin time
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Table Il. Mean values with standard deviations and percentage changes in biochemical parameters depending on the

duration of alcohol dependence

| ] 1 v Control
Factor
n =100 n =100 n =100 n =100 n=>50
4291 + 38.85 87.01 +72.92 118.89 + 83.52 165.72 + 99.95 27.30 + 5.67
AST [U/L] 157.18% 318.71% 435.49% 607.03% 100.00%
I1; 1015 1V I; 111; 1Iv; CTR I; 11; IV; CTR I; 1I; 1l; CTR 11; 115 IV
43.87 + 23.72 85.99 + 68.10 111.00 + 84.21 158.98 + 108.88 31.34+7.51
ALT [U/L] 139.98% 274.37% 372.08% 354.18% 100.00%
I1; 1015 1V I; IV; CTR I; IV; CTR I; 1I; 1l; CTR 11; 1115 IV
179.04 + 51.89 174.30 £ 62.05 182.51 + 60.93 215.60 + 63.00 186.50 + 20.89
ALP [U/L] 96.00% 93.45% 97.86% 115.60% 100.00%
v \2 v I; 1I; 1l; CTR \2
56.42 + 25.45 100.22 + 241.93 197.79 + 274.57 212.87 + 180.85 33.16 + 8.22
GGT [U/L] 170.13% 302.23% 596.47% 641.94% 100.00%
1; v ;v I; Il; CTR I; II; CTR ;1
13.14 + 8.90 20.11 + 19.43 27.49 + 18.93 33.95 + 1941 9.41 + 3.04
BIL-T [umol/l] 139.60% 213.58% 291.98% 360.63% 100.00%
I; ;v I; 111; 1Iv; CTR I; 11; IV; CTR I; 1I; 1l; CTR 11; 115 IV
391 +0.36 3.50 + 0.46 3.32+ 044 3.11 + 044 411 +0.35
ALB [g/dl] 95.01% 85.16% 80.80% 75.54% 100.00%
I1; 101; 1V; CTR I; 111; 1Iv; CTR I; 11; IV; CTR I; 11; 1l; CTR I; 15 1015 1V
7.62 + 0.49 7.28 + 0.69 6.86 + 0.67 6.34 + 0.61 7.51 +£0.48
TP [g/dl] 101.52% 97.00% 91.35% 84.42% 100.00%
11; 1015 1V I; 1 v I; 11; IV; CTR I; 11; 11l; CTR 1 v
12.64 + 1.09 13.99 + 1.88 16.15 + 2.72 17.85 + 2.38 12.15 +0.79
PT [s] 104.00% 115.08% 132.89% 146.88% 100.00%
11; 1015 1V I; 111; 1IvV; CTR I; 11; IV; CTR I; 11; 11l; CTR 11; 115 IV
31.40 + 3.64 35.66 + 4.24 39.08 + 8.06 41.27 +5.92 30.66 + 2.64
APTT [s] 102.38% 116.28% 127.43% 134.58% 100.00%
I1; 1015 1V I; 111; 1IvV; CTR I; 11; IV; CTR I; 1I; 1l; CTR 11; 1015 IV

L1 1V; CTR — statistical significance comparing to group (respectively): I; II; Ill; IV and control (p value < 0.001)

94% in IV group. The percentage of patients with
increased, abnormal activity of AST was 34% in I,
70% in II, 89% in III and 94% in IV group. De Ritis
ratio was the highest in Il and IV groups and it was
0.9 in control group vs. 1.0in I, 1.1 in II, 1.2 in III
and 1.3 in IV group. Significant increase in gam-
ma-glutamyl transpeptidase activity was observed
in group III and IV, but alkaline phosphatase only
in IV. Total protein concentration was significantly
lower in group III and IV while albumin was sig-
nificantly reduced in all four tested groups. In our
patients there was a gradual increase of mean pro-
thrombin time and APTT in groups II, III and IV
compared to the control group (Table II).

m DiscussioN

Chronic alcohol abuse causes structural and
functional changes in the liver and leads to alco-
holic liver disease (ALD). Alcoholic liver disease
includes alcoholic fatty liver, alcoholic hepatitis

(AH) and alcoholic cirrhosis. About 90% of al-
cohol dependent persons develop alcoholic fatty
liver, 25% hepatitis, in approximately 15% liver
cirrhosis and 10% liver cancer [4, 5]. Alcoholic liv-
er disease, including alcoholic cirrhosis of the liv-
er is a major risk factor for mortality in men aged
15-59 years and the eighth risk factor for mortali-
ty for all ages. The development of alcohol depen-
dence is affected by the dose of alcohol consumed
that for men is 60-80 g/day of pure alcohol and
20-40 g/day for women.

In order to identify alcohol dependent people
and the detection of liver dysfunction, the liver en-
zymes activity and the composition of plasma pro-
teins must be marked. AST and ALT aminotrans-
ferases are present in hepatocytes and are markers
of liver cell damage because they are released into
the bloodstream when hepatocytes are destroyed.

Researchers from the whole world have proved
repeatedly that the ALT, AST and GGT are sig-
nificantly higher in heavy drinkers than mild and
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moderate drinkers [6-9]. GGT activity is signifi-
cantly associated with alcoholic liver disease [10,
11]. It was also observed that the activity of ALP
and GGT after abstinence period is reduced, but is
still higher than those in the control group, indi-
cating that they may be markers of chronic alcohol
dependence [12]. Moreover, the increase in ALP
activity is observed after many years of alcohol
abuse [6, 13, 14].

In people with chronic alcohol disease, especial-
ly lasting longer than 20 years, the activity of ami-
notransferases is decreased due to loss of active liver
tissue. In these patients, predominance of AST is ob-
served due to deficiency of pyridoxal-5’-phosphate
a necessary coenzyme for both aminotransferases.
Its deficiency has a greater impact on the reduction
of ALT than AST activity [7].

It is considered that the value of the De Ritis ra-
tio > 1.5-2 is a diagnostic marker of alcoholic liver
disease [10, 15, 16]. Kumar et al. studied the activity
of liver enzymes in patients with non-alcoholic liver
disease and in heavy and moderate drinkers with
alcoholic liver disease. It was found that the activ-
ity of ALT, AST and ALP were highest in patients
with non-alcoholic liver disease, and GGT activity
and the De Ritis ratio were highest among heavy
drinkers with alcoholic liver disease. In all tested
groups, these parameters were significantly higher
than in healthy controls. Analysis of all this param-
eters is very important in differentiation alcoholic
from non-alcoholic aetiology of liver damage [7].
Total bilirubin was higher in the group of non-al-
coholic liver damage, and the concentration of total
protein and albumin levels was significantly lower
in heavy drinkers compared to other groups.

Our study showed a gradual increase of alanine
and aspartate transaminases activity with duration
of alcohol dependence, with significantly higher val-
ues in patients dependent to alcohol for 6-20 years
compared to persons from the control group. De Ri-
tis ratio was significantly higher in all tested groups
compared to control group, but mean value > 1 was
observed only in group of patients who were alcohol
dependent from 16 to 20 years. However, in Group
IV, a six-fold increase in AST was observed, while
the increase in ALT was only three-fold. On the oth-
er hand, a significant increase in GGT activity was
observed in groups of patients dependent from
11 to 20 years compared to other tested and control
groups. The relationship between the duration of al-
cohol dependence and alkaline phosphatase activity

took on a U-shaped function, with a significantly
higher values compared to the control group after
16 years of alcohol dependence. Moreover, we ob-
served an almost linear positive correlation between
the mean total bilirubin concentration and duration
of alcoholism. Total protein concentration was sig-
nificantly lower in patients dependent to alcohol
from 11 to 20 years compared to other groups, while
albumin has been significantly reduced in all groups
compared to the control group, with the lowest
value in patients with alcohol-dependence lasting
from 16 to 20 years.

Albumin constitutes approx. 60% of all pro-
teins in the human body. It is produced in the liver,
which means that it reflects its function. Another
important factor causing low serum albumin con-
centration in severely alcohol-dependent patients
is malnutrition and destruction of the body [17].
Kok et al. showed decreased concentration of al-
bumin in alcohol-dependent patients also, but
they did not measure this parameter in the context
of duration of dependence [18]. In contrast to our
study, Alatalo et al. observed increase serum albu-
min concentration in the advanced alcohol depen-
dants group compared to the control group. This
phenomenon may be caused by increased synthe-
sis of albumin before developing of hepatocyte
dysfunction [9].

Important parameters reflecting liver function
are changes in the coagulation system. In the pres-
ent study, changes both in the extrinsic (PT) and
intrinsic (APTT) coagulation pathway were ob-
served. Our study has shown a gradual increase
of the mean prothrombin time in group of alcohol
abusers from six years, with essentially the longest
mean PT in patients who were dependent from
16 to 20 years. The same results were obtained for
the APTT. The extrinsic coagulation system is one
of the parameters evaluated in the MELD score
(Mayo End-Stage Liver Disease) indicating a risk
of death within 30 days in patients with alcoholic
cirrhosis [19].

Das et al., in their study comparing haema-
tological parameters in patients with alcoholic
and non-alcoholic fatty liver disease have shown
the haematotoxic effect of chronic alcohol depen-
dence, and significantly elevated mean prothrom-
bin time in alcoholic patients [20].

The other good biochemical parameters
of chronic alcohol abuse are carbohydrate de-
ficient transferrin (CDT) as well as mean cor-
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puscular volume (MCV). One of the causes
of macrocytosis (increased MCV) may be
chronic alcohol abuse. Based on this parameter,
it is possible to deduce an intense consumption
of alcohol even after a few months of abstinence.
In spite of the very high specificity of the mark-
er, the limitation is a number of other reasons
that may cause an increase in MCV, e.g. ciga-
rette smoking, folic acid and vitamin B, defi-
ciency [21].

Regardless of the primary cause, chronic liv-
er disease results in its fibrosis and the excess
deposition of matrix. There are both invasive and
non-invasive methods for early detection of liver
cirrhosis. An example of a modern non-invasive
method is liver stiffness, which can be a rapid
screening test for liver cirrhosis [22, 23]. Muel-
ler et al. based on cohort of patients with chron-
ic viral hepatitis C and alcoholic liver disease,
found that liver stiffness (LS) cut-off values for
histologically proved significant fibrosis/cirrhosis
are influenced by abnormal transaminases with
the strongest correlation with AST activity. These
cut-off values increased as a function of median
AST level [24]. Unfortunately, no liver stiffness
measurements were performed to non-invasively

and accurately assess fibrosis stage in all patients
in this study.

Limitation of the study

In the present study, no MCV or transferase
desial values were performed, making comparison
with other parameters impossible. Liver structure
was not assessed in the ultrasound image, nor liv-
er stiffness examined, which is a significant lim-
itation of the study and could allow to determine
the percentage of patients with liver cirrhosis.
The combination of many diagnostic methods sig-
nificantly increases the sensitivity and specificity
in detecting liver function disorders in the context
of chronic alcohol abuse.

m CONCLUSIONS

The adverse effect of chronic alcohol abuse on
liver function is seen even after 1-5 years of alcohol
dependence. After this time, the damage of hepato-
cytes is almost evident. After 16 years of alcohol de-
pendence, liver function is seriously impaired, as is
shown in a greatly reduced concentration of total
protein and albumin. Negative alcohol effect on
the liver is also seen in impaired clotting.
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