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Abstract 
Alcohol intake is largely spread all over the world, although it is well-known that it causes important changes of the liver, from liver steatosis, 
hepatitis to liver cirrhosis. The study we performed on 93 patients deceased in suspicious circumstances and brought to the Institute of Forensic 
Medicine, Iaşi, Romania, confirmed through the determination of Ethyl glucuronide, that these were alcohol consumers. The macroscopic 
analysis during necropsy highlighted the presence of alcoholic liver disease (ALD), while microscopy studies confirmed the macroscopic 
observations. The immunohistochemical studies showed the existence of a chronic liver inflammation, the transdifferentiation of stellate 
hepatic cells, the activation of Kupffer cells, important changes of the hepatic vascular network, hepatocyte necrosis, lipid loadings and the 
progression of liver fibrosis process. 
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 Introduction 
Alcohol abuse, through the medical consequences it 

generates, is an important public health issue [1–3]. The 
study of existing protocols in identifying the markers of 
chronic alcohol consumption performed in laboratories in 
Romania and other countries showed that alcohol directly 
affects the most important organs and tissues, leading  
to systemic dysfunctions, which can have severe health 
consequences, from a declining quality of life to death 
[4–7]. Chronic alcohol users may experience significant 
functional and morphological changes [8–11]. On a long 
term, all tissues and organs are vulnerable to alcohol abuse, 
but almost all medical consequences are only partially 
reversible with abstinence [12–15]. 

Fatty liver or hepatic steatosis is the initial stage of 
alcoholic liver disease (ALD), being the most common liver 
disease associated with alcohol abuse. It is characterized 
by excessive accumulation of fat inside the liver cells, 
which makes it difficult for the liver to function. Steatosis 
usually has no symptoms, although the liver may be 
enlarged, which causes discomfort in the right abdominal 
flank. Fatty liver occurs quite early in most people with 
alcohol abuse but can go into remission after abstinence 
[2]. 

Alcoholic hepatitis is an inflammation of the liver 
accompanied by damage of the liver cells. Up to 35% of 
heavy alcohol users develop chronic, moderate, or severe 
hepatitis. The damage is partially reversible over time if 
you give up alcohol. In the severe, acute form, the disease 
can set in suddenly, after the ingestion of a large amount 

of alcohol in a short time and can cause immediate 
complications leading to death. 

Alcoholic cirrhosis is the most severe complication  
of ALD. In cirrhosis, normal liver cells are replaced by 
dysfunctional fibrocystic cells. Between 10% and 20% of 
heavy drinkers develop cirrhosis, usually after 10 or more 
years of drinking. Any toxic that attacks the liver over 
several years can cause it to form scar tissue. Fibrosis is 
the first stage of scar tissue formation, but when fibrosis 
accumulates and occupies the major organ, cirrhosis sets 
in [16–21]. 

Aim 

The present study has aimed to study the forensic cases 
of the Institute of Forensic Medicine, Iaşi, Romania, in 
real time and select cases with a history of chronic alcohol 
consumption: (i) select the deceased cases, alleged victims 
of chronic Ethanol consumption; (ii) quantify Ethyl 
glucuronide (EtG), a biomarker that is specific to chronic 
alcohol consumption, in blood samples collected from the 
corpse, using gas-chromatographic method; (iii) correlate 
the microscopic and immunohistochemical (IHC) lesions 
with the level of EtG detected in blood samples using the 
gas-chromatographic method. 

 Materials and Methods 
The study was performed on 93 corpses, within the 

Institute of Forensic Medicine (IFM) Iaşi morgue, between 
June 15, 2020, and December 12, 2020, according to the 
Approval No. 9421/12.06.2020 issued by the Research 
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Ethics Committee within Grigore T. Popa University of 
Medicine and Pharmacy, Iaşi. 

The survey data showed that the patients included in 
the study were chronic consumers of alcohol. 

The following hepatic lesions were macroscopically 
found during the necropsy examination: hepatic steatosis, 
alcoholic hepatitis, and cirrhosis. 

The final cause of death of those mentioned was acute 
cardio-respiratory failure, which appeared because of hepatic 
lesions detected during the necropsy. The hepatic lesions 
were dominant in the cause of death. 

All forensic necropsies were performed according to the 
Iaşi County Police Inspectorate (IPJ Iaşi) order documents. 

The data (focusing on age, demographical features, 
alcohol consumption and other diseases) were centralized 
in Statistical Package for the Social Sciences (SPSS) 18.0 
database and processed with the statistical functions for 
which they are suitable, at the significance threshold of 95%. 

The blood samples were harvested from the studied cases 
at a maximum of four hours after death, for the determination 
of the level of EtG by gas-chromatographic method. 

During necropsy, there were harvested liver fragments 
of approximately 2/1/2 cm from every corpse, for the 
microscopic examination and the clear determination  
of the death cause. The harvested liver fragments were 
immediately put into a fixing solution of 10% formalin, 
with a neutral pH, for 48–72 hours and then included in 
paraffin, according to the histopathological protocol. Then, 
there were performed microtome sections of 4 μm thickness 
stained with Hematoxylin–Eosin (HE) and with Goldner–
Szekely (GS) trichrome. For the IHC study, we used the 
following antibodies: anti-cluster of differentiation (CD)3 
(monoclonal mouse anti-human CD3, clone F7.2.38, 1/25 
dilution, Dako), anti-CD20 (monoclonal mouse anti-human 
CD20cy, clone L26, 1/50 dilution, Dako), anti-CD68 
(monoclonal anti-human CD68, clone KP1, 1/100 dilution, 
Dako), anti-CD31 (monoclonal mouse anti-human CD31, 
endothelial cell, clone JC70A, 1/50 dilution, Dako), anti-
CD34 (monoclonal mouse anti-human CD34 Class II, clone 
QBEnd 10, 1/50 dilution, Dako) and anti-alpha-smooth 
muscle actin (α-SMA) (monoclonal mouse anti-human SMA, 
clone 1A4, 1/100 dilution, Dako). By the IHC study, we 
proposed to investigate the inflammatory reaction in the 
liver, including the reaction of Kupffer cells, the reaction 
of myofibroblast and Ito cells, as well as the changes  
of the intra- and extra-lobular blood vessel network in 
patients with ALD. 

The analysis of variance (ANOVA) test was used  
to evaluate descriptive statistical indicators: minimum, 
maximum, average, median, standard deviation (SD), 
standard error of the mean (SEM), variance. The skewness 
test (-2 < p < 2) validates the normality of the value series. 
In calculating the significant difference between two 
means, the Student’s t-test considers the measurement  
of variability and the weight of observations for series  
of values with normal distributions. Chi-squared (χ2) is  
a nonparametric test comparing two or more frequency 
distributions from the same population, applied when 
expected events are excluded. 

 Results 
Starting from the hypothesis that alcohol is a widely 

accepted drug by the society and consumed by individuals 

of various ages (starting with children and adolescents up 
to the elderly), in the present study we proposed to analyze 
the age of the individuals deceased in unclear conditions, 
with the diagnosis of ALD, as a result of alcohol abuse, 
in whom there was required a forensic expertise for a clear 
determination of the death cause, of associated lesions and 
the symptoms leading to death. 

The age distribution in our group allowed us to 
observe that death caused by alcohol abuse may occur in 
individuals aged from 18 to 89 years old. If under the age 
of 50 years old, deaths caused by ALD were more rare 
(1–9 cases per age decade), after the age of 50 years old, 
deaths significantly increased, thus showing that the alcohol 
abuse leads to progressive liver lesions, with a cumulative 
effect. After the age of 50 years old, there were recorded 
76 cases, representing 81.72% of the entire group of patients 
(Figure 1). 

 
Figure 1 – Distribution of patients according to age. 

Regarding the sex of patients with ALD, in our study 
we observed that a number of 70 individuals, representing 
almost 75%, were males and only 23 (about 25%) were 
females (Figure 2). By studying the distribution of the 
group of patients according to their social environment, 
we observed that most patients with ALD, namely 61 (66%), 
were from the rural area and 32 (34%) from the urban 
area (Figure 3). 

 
Figure 2 – Distribution of deceased patients with ALD 
according to sex (n; %). ALD: Alcoholic liver disease. 

 
Figure 3 – Distribution of patients with ALD according 
to the environment (n; %). ALD: Alcoholic liver disease. 
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For highlighting the excessive alcohol intake by the 
patients in our study group, we identified in the blood, 
through gas-chromatography, the presence of a stable alcohol 
compound, namely EtG. EtG is a very stable compound 
resulting from the alcohol metabolization, being traceable 
in the liquid environments for a long period after complete 
alcohol elimination from the body. 

After the macroscopic aspect of the liver, we identified 
in the deceased patients with ALD in our group the presence 
of three distinct sections: hepatosteatosis, alcoholic hepatitis 
and cirrhosis. The determination of EtG level in the blood 
of corpses included in the study and the correlation with the 
type of liver disease, showed no significant differences 
between the three types of liver diseases. 

However, we have noticed a mean level of EtG 
significantly higher than the EtG–D5 internal standard 
(500 ng/mL) in subjects with alcoholic hepatitis (738± 
379 ng/mL; p=0.028), hepatic steatosis (709±210 ng/mL; 
p=0.043), cirrhosis (735±371 ng/mL; p=0.049) (Table 1; 
Figure 4). (500 ng/mL EtG–D5 is the internal standard 
provided by the gas-chromatograph with mass spectrometry). 

Table 1 – Average level of EtG in the blood depending 
on hepatic complications 

Liver 
diseases 

n  
(%) 

Concentration 
of EtG  

[ng/mL] 

Mean /  
min.–max. 

[ng/mL] 

Student’s 
t-test  

p 
Hepatic 

steatosis 
46 

(49.5%) 
709±210 

1264 /  
9–5932 

0.043 

Alcoholic 
hepatitis 

32 
(34.4%) 

738±379 
1834 /  

9–7384 
0.028 

Cirrhosis 
15 

(16.1%) 
735±371 

1876 /  
9–7384 

0.049 

EtG: Ethyl glucuronide; n: No. of cases. 

 
Figure 4 – Mean levels of EtG [ng/mL] in blood samples 
depending on the associated hepatic pathology. EtG: 
Ethyl glucuronide. 

The histopathological and IHC examinations of the 
liver confirmed the macroscopic diagnosis of liver lesions 
described during necropsy. We should mention that the 
microscopic lesions identified by us were much more 
complex than they seemed in the macroscopic examination, 
in the same patient being identified both lipid accumulation 
in the hepatocytes (steatosis), and fibrotic lesions or accumula-
tions of inflammatory cells in the portobiliary space. 

The most frequent liver lesions were steatosis ones, 
characterized by the accumulation in higher or lower 
quantities of lipids in the hepatocytes. Of the 93 cases of 
ALD, we identified steatosis as the main lesion in 46 
deceased individuals, representing about 49.5%; steatosis 
changes of low intensity were also identified in some 
cases of chronic hepatitis or cirrhosis. Most often, we 
identified forms of macrovacuolar steatosis, but in about 
25% of the steatosis cases, this was of the microvacuolar 
type (Figures 5 and 6). Some cases of liver steatosis were 

associated with lesions of granular liver degenerescence 
or even with isolated hepatocyte necrosis, microscopic 
aspects showing a more advanced stage of the liver disease. 

Alcoholic hepatitis was identified in 32 cases, characterized 
by granular and vacuolar degenerescence of hepatocytes, 
limited hepatocyte necrosis, the presence of an inflammatory 
infiltrate made of neutrophil granulocytes, lymphocytes, 
and macrophages, mainly localized in the Kiernan space, 
moderate perivenular and pericellular fibrosis, moderate 
steatosis (Figures 7 and 8). 

Liver cirrhosis was identified in 15 individuals and was 
characterized by the development of an intense process of 
collagen fibrosis, mainly in the portobilliary spaces, with 
the presence of porto–portal and intralobular bridging 
fibrosis, up to the central lobular vein. The development of 
the fibrous process led to the change of the liver parenchyma, 
with the occurrence of parenchymatous nodular, non-
functional, limited structures of fibrous conjunctive tissue, 
where hepatocytes presented phenomena of necrosis, vacuolar 
degenerescence or lipid charge (Figures 9 and 10). 

The IHC examinations highlighted the presence of liver 
inflammatory infiltrates in all cases of ALD, regardless 
of the disease type (steatosis, hepatitis or cirrhosis). In the 
case of liver steatosis, the inflammatory infiltrates with 
T- and B-lymphocytes were low; of the two types of 
lymphocytes, the most numerous were T-lymphocytes, 
identified both in the extralobular spaces (Kiernan) and 
in the intralobular ones (Figures 11 and 12). 

In the cases of alcoholic hepatitis, the reaction of  
T-lymphocytes was more intense, while the reaction of 
B-lymphocytes remained low (Figures 13 and 14). 

The cells of the macrophage system, represented by 
Kupffer cells and the macrophages in the Kiernan space 
had a different reaction in the deceased individuals with 
ALD. In our study, the Kupffer cells appeared hypertrophied, 
with a large nucleus, sometimes hypochromic, with a 
heterogenous abundant cytoplasm, with a vacuolar aspect, 
intensely positive to anti-CD68, thus showing an important 
increase of the lysosomes (Figure 15). Instead, the 
macrophages in the Kiernan space appeared in small 
dimensions, with a poorer reaction to anti-CD68 antibody, 
proof of a lower phagocyte activity, in comparison to the 
Kupffer cells (Figure 16). 

The reaction of stellate Ito cells in patients with ALD 
was analyzed by using the anti-α-SMA antibody. Also 
called liver stellate cells, these cells are physiologically 
arranged between the endothelial cells of sinusoidal liver 
capillaries and hepatocytes (Disse space). These cells have 
a small property, namely to deposit vitamin A under the 
form of cytoplasm drops. Recent studies showed that, 
under certain pathological conditions, liver stellate cells 
transdifferentiate into proliferative, migratory, and contractile 
myofibroblasts, secreting various molecules specific to the 
extracellular conjunctive matrix, especially procollagen 
proteins that accumulate in the liver as a scar tissue. In 
our study, we highlighted processes of transdifferentiation 
of stellate cells even from the initial stage of ALD (liver 
steatosis) (Figure 17). Also, in alcoholic liver cirrhosis, 
we observed a high number of myofibroblasts in the Kiernan 
spaces (Figure 18), some of these being possible liver 
stellate cells migrated in this area. 

Using some IHC markers for the endothelial cells 
allowed us to highlight the change of the hepatic micro-
circulation in ALD. In our study, we observed a significant 
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reduction of the intralobular sinusoidal capillaries, even from 
the stage of steatosis of the ALD and the development of 

new blood vessels in the portal spaces or in the porto–
portal conjunctive septa (Figures 19 and 20). 

 

 
Figure 5 – Image of macrovascular steatosis associated 
with perilobular fibrosis. HE staining, ×100. HE: Hema-
toxylin–Eosin. 

Figure 6 – Image of liver with macro- and microvacuolar 
steatosis. HE staining, ×100. 

 

 
Figure 7 – Image of alcoholic hepatitis characterized  
by vacuolar degenerescence of hepatocytes, moderated 
hepatocyte necrosis and the presence of a moderate 
inflammatory infiltrate in the Kiernan space, associated 
with a deposit of collagen fibers. HE staining, ×100. 

Figure 8 – Liver parenchyma in a case of alcoholic 
hepatitis, where we may observe the ballooning of 
hepatocytes, vacuolar degenerescence, associated with  
a microvascular steatosis. HE staining, ×200. 

 

 
Figure 9 – Image of liver cirrhosis, characterized by the 
abundant development of the fibrous conjunctive tissue in 
the Kiernan spaces, and also in the intralobular spaces, 
associated with hepatocyte necrosis and macrovacuolar 
steatosis. GS trichrome staining, ×200. GS: Goldner–
Szekely. 

Figure 10 – Liver cirrhosis: regeneration nodule. GS 
trichrome staining, ×40. 
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Figure 11 – Area of liver steatosis with a moderate 
inflammatory infiltrate in the Kiernan space. Anti-CD3 
antibody immunomarking, ×200. CD3: Cluster of 
differentiation 3. 

Figure 12 – Image of liver steatosis with rare B-
lymphocytes in the Kiernan portal space. Anti-CD20 
antibody immunomarking, ×200. CD20: Cluster of 
differentiation 20. 

 

 
Figure 13 – Abundant inflammatory infiltrate in the 
Kiernan space, mainly formed of T-lymphocytes, in a 
case of alcoholic hepatitis. Anti-CD3 antibody immuno-
marking, ×200. 

Figure 14 – Alcoholic hepatitis with rare B-lymphocytes 
in the Kiernan space. Anti-CD20 antibody immuno-
marking, ×200. CD20: Cluster of differentiation 20. 

 

 
Figure 15 – Area of steatohepatitis with numerous 
hypertrophied Kupffer cells, with vacuolar cytoplasm. 
Anti-CD68 antibody immunomarking, ×200. CD68: 
Cluster of differentiation 68. 

Figure 16 – Kiernan space with numerous small-sized 
macrophages, in a case of alcoholic hepatitis. Anti-CD68 
antibody immunomarking, ×200. 
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Figure 17 – Intense reaction of liver stellate cells to anti-
α-SMA antibody in a case of liver steatosis. Anti-α-SMA 
antibody immunomarking, ×200. α-SMA: Alpha-smooth 
muscle actin. 

Figure 18 – Numerous myofibroblast cells arranged in 
the Kiernan space, in a case of alcoholic liver cirrhosis. 
Anti-α-SMA antibody immunomarking, ×200. 

 

 
Figure 19 – Macrovascular liver steatosis associated with 
a low number of intralobular sinusoidal capillaries. Anti-
CD31 antibody immunomarking, ×200. CD31: Cluster 
of differentiation 31. 

Figure 20 – Image of steatohepatitis where we may 
observe the reduction of the intralobular sinusoidal 
capillaries and the increase of the number of blood vessels 
in the Kiernan space and the porto–portal conjunctive 
septa. Anti-CD34 antibody immunomarking, ×100. CD34: 
Cluster of differentiation 34. 

 

 Discussions 
Alcohol is a major risk factor for lots of chronic diseases 

and one of the main causes of “predictable” morbidity and 
mortality all over the world. There was estimated that, 
worldwide, alcohol is responsible for 2.5–3.3 million 
deaths every year, namely almost 6% of all global deaths 
[22–24]. A report of World Health Organization (WHO) 
regarding the relation between alcohol and health showed 
that alcohol abuse is responsible for at least 60 major 
types of acute or chronic diseases. 

The ALD progression is complex and depends not only 
on the quantity and rhythm of alcohol intake, but also on 
a variety of genetic and environmental factors. In general, 
men who ingest more than 100 g Ethanol every day, for over 
a 5-year period, present the highest risk in developing 
alcoholic hepatitis; nevertheless, also women can develop 
alcoholic hepatitis after ingesting small Ethanol quantities 
for shorter periods of time [25, 26]. 

Some studies appreciate that approximately two billion 
people worldwide have an excessive alcohol intake [27]. 

Only in the USA, ALD affects more than 10 million 
Americans every year, the treatment for medical conditions 
caused by excessive alcohol intake reaching over 166 billion 
dollars every year [28]. Centers for Disease Control and 
Prevention in the US estimated that deaths caused by alcohol 
exceeded the deaths caused by chronic diseases [29]. 

In the last years, the excessive alcohol intake dramatically 
increased in adolescents and young adults, thus becoming 
both a health problem and an economic one, as it leads  
to an increase in the number of work incapacitated days 
[30, 31]. 

In our study, we identified two cases of ALD (steatosis) 
under the age of 20 years old, which makes us consider 
that these young people started consuming alcohol from 
childhood. 

More studies obtained similar data. In many countries, 
it was observed that the starting point for alcohol intake 
decreased under the age of 10 years old; some epidemio-
logical investigations in children and adolescents showed 
that the alcohol intake started before the age of 15 years 
old. According to some WHO reports, the prevalence of 



Hepatic injuries resulting from chronic alcohol abuse identified by forensics 

 

825 

alcohol intake in young people is higher in Europe and 
the US [32, 33]. 

Excessive alcohol intake affects almost all systems 
and organs; nevertheless, the liver is the most affected 
organ, as it is the main place of alcohol metabolization. 
Alcohol abuse may cause a large spectrum of hepatic 
lesions, collectively called ALDs, including alcohol liver 
steatosis, alcoholic hepatitis, and cirrhosis [34, 35]. 

More studies showed that the pathogeny of ALD is 
complex, and it is triggered by the damage of hepatocytes 
through a direct action of alcohol and its metabolites on 
hepatocytes, recruiting and activating inborn immune cells 
of the liver, activating stellate cells and myofibroblasts in 
the liver, thus leading to fibrosis and alcoholic cirrhosis 
[36–39]. 

In our study, we identified mainly steatosis lesions in 
46 individuals, alcoholic hepatitis in 32 cases and cirrhosis 
in 13 patients. 

Steatosis is the earliest and most frequent response of 
the liver in chronic or excessive alcohol intake. For a long 
time, liver steatosis was considered a relatively harmless 
secondary effect of alcohol intake, but recent studies showed 
that individuals with alcohol induced steatosis are vulnerable 
in developing alcoholic steatohepatitis, liver fibrosis, cirrhosis 
and even liver carcinoma [40–43]. Still, liver steatosis  
is completely reversible if alcohol intake is interrupted 
completely [38]. 

Alcoholic hepatitis is a chronic inflammatory disease, 
associated with high morbidity and mortality, in the context 
of a chronic or excessive alcohol intake [44]. It causes 
chronic liver failure, jaundice, coagulation disorders, marked 
asthenia, Ethanol encephalopathy, etc. More studies showed 
that the prognosis of alcoholic hepatitis is bad if the patient 
continues to consume alcohol, death occurring in 20–50% 
of cases, in about 28 days from the clinical onset of the 
disease [45–47]. 

Liver chronic inflammation, associated with hepatocyte 
necrosis, disturbs local homeostasis, and induces a regene-
rative, anarchist process, characterized by the production of 
an extracellular matrix (ECM) and especially of fibrillary 
collagen, with the onset of liver fibrosis. Liver fibrosis 
caused by excessive alcohol intake is progressive and 
ultimately leads to liver cirrhosis, a severe disease causing 
over one million deaths worldwide every year [15, 48]. 

The cellular and molecular mechanisms of ALD started 
to be well-known in the last years. In the first stage, 
alcohol induces liver steatosis because of the fatty acid 
reduction, activation of lipogenic enzymes, occurrence of 
reactive oxygen species (ROS) and some proinflammatory 
cytokines. All these lead to the onset of a local inflammatory 
process, where neutrophils are predominant. It was suggested 
that a high number of neutrophils is due to the activation 
of hepatocyte proteases, occurrence and increase of ROS. 
Proinflammatory cytokines, such as the tumor necrosis 
factor-alpha (TNF-α), interleukin (IL)-1, IL-6 and IL-8 
are activated and secreted by the Kupffer cells and other 
inflammatory cells (neutrophils, macrophages), accumulated 
in the Kiernan spaces after a chronic alcohol intake [44, 49]. 
The presence of a local inflammatory process, even at a 
low level, may generate the onset of liver fibrosis, a more 
severe stage of excessive alcohol intake similar with liver 
damage of amyloidosis [50]. Liver fibrosis is the result of 
some qualitative and quantitative changes of the ECM. 
With its onset, the normal architecture of the liver is changed, 

leading to liver failure. Left untreated, fibrosis may progress 
to liver cirrhosis, most commonly progressing to severe 
liver failure and death [51–53]. 

During the liver fibrillogenesis process, there interfere 
the cells present in the liver. Thus, the hepatic stellate cells 
(Ito cells), under the influence of cytokines and chemokines 
synthesized by the inflammatory cells, trigger the trans-
differentiation of the stellate cells in myofibroblasts. 
Proliferant myofibroblasts represent one of the main sources 
of ECM molecular excess (types I and III collagen), as well 
as of other proteins within the structure of pathological 
fibrous tissues [54–56]. 

In the process of liver fibrogenesis, there also intervene 
the Kupffer cells. They synthesize a multitude of strong 
cytokines, through which they perform the activation of 
liver stellate cells and their transdifferentiation in the 
myofibroblasts [57]. 

Our study showed that, in individuals with a chronic 
or excessive alcohol intake, there is an intense activity  
of the Kupffer cells and the transdifferentiation of liver 
stellate cells in the myofibroblasts. 

 Conclusions 
Excessive alcohol intake causes important changes of 

the liver, including liver steatosis, hepatitis and even liver 
cirrhosis. Alcohol, directly or through its metabolites, induces 
molecular, infracellular and cellular changes that lead to 
hepatocyte necrosis, accumulation of inflammatory cells, 
synthesis and release of cytokines or other biochemical 
mediators. Biochemical mediators determine the trans-
differentiation of liver stellate cells into myofibroblasts, 
a synthesis of high quantities of ECM, activation of 
fibrogenesis processes and, ultimately, to the onset of 
liver cirrhosis. 

Conflict of interests 
The authors declare that they have no conflict of 

interests. 

References 
[1] Fischbach FT, Dunning MB. Effects of the most commonly used 

drugs on frequently ordered laboratory tests. In: Fischbach FT, 
Dunning MB. A manual of laboratory and diagnostic tests. 7th 
edition, Lippincott Williams & Wilkins, Philadelphia, PA, USA, 
2004, 1214. https://www.worldcat.org/title/manual-of-laboratory-
and-diagnostic-tests/oclc/51648278?referer=di&ht=edition 

[2] Jepsen P, Vilstrup H, Mellemkjaer L, Thulstrup AM, Olsen JH, 
Baron JA, Sørensen HT. Prognosis of patients with a diagnosis 
of fatty liver – a registry-based cohort study. Hepatogastro-
enterology, 2003, 50(54):2101–2104. PMID: 14696473 

[3] O’Shea RS, Dasarathy S, McCullough AJ. Alcoholic liver disease. 
Am J Gastroenterol, 2010, 105(1):14–32; quiz 33. https://doi. 
org/10.1038/ajg.2009.593  PMID: 19904248 

[4] Fischbach FT, Dunning MB. Drug monitoring. In: Fischbach FT, 
Dunning MB. A manual of laboratory and diagnostic tests.  
7th edition, Lippincott Williams & Wilkins, Philadelphia, PA, 
USA, 2004, 415–420. https://www.worldcat.org/title/manual-
of-laboratory-and-diagnostic-tests/oclc/51648278?referer=di 
&ht=edition 

[5] Kisseleva T, Brenner DA. Mechanisms of fibrogenesis. Exp Biol 
Med (Maywood), 2008, 233(2):109–122. https://doi.org/10. 
3181/0707-MR-190  PMID: 18222966 

[6] Marsman HA, Heisterkamp J, Halm JA, Tilanus HW, Metselaar HJ, 
Kazemier G. Management in patients with liver cirrhosis and an 
umbilical hernia. Surgery, 2007, 142(3):372–375. https://doi.org/ 
10.1016/j.surg.2007.05.006  PMID: 17723889 

[7] Powell EE, Edwards-Smith CJ, Hay JL, Clouston AD, Crawford DH, 
Shorthouse C, Purdie DM, Jonsson JR. Host genetic factors 



Dragoş-Valentin Crauciuc et al. 

 

826 

influence disease progression in chronic hepatitis C. Hepatology, 
2000, 31(4):828–833. https://doi.org/10.1053/he.2000.6253  
PMID: 10733535 

[8] Hernandez-Gea V, Friedman SL. Pathogenesis of liver fibrosis. 
Annu Rev Pathol, 2011, 6:425–456. https://doi.org/10.1146/ 
annurev-pathol-011110-130246  PMID: 21073339 

[9] Heidelbaugh JJ, Bruderly M. Cirrhosis and chronic liver failure: 
part I. Diagnosis and evaluation. Am Fam Physician, 2006, 
74(5):756–762. PMID: 16970019 

[10] Oancea CN, Butaru AE, Streba CT, Pirici D, Rogoveanu I, 
Diculescu MM, Gheonea DI. Global hepatitis C elimination: 
history, evolution, revolutionary changes and barriers to overcome. 
Rom J Morphol Embryol, 2020, 61(3):643–653. https://doi.org/ 
10.47162/RJME.61.3.02  PMID: 33817705  PMCID: PMC8112794 

[11] Biciuşcă V, Popescu M, Petrescu IO, Stan IS, Durand P, 
Petrescu M, Velea R, Traşcă DM, Popescu IAS, Udriştoiu I, 
Mărginean CM, Tudoraşcu DR, Petrescu F. Hepatic pathological 
features in naïve patients with chronic hepatitis C who have 
developed thyroid disorder. Rom J Morphol Embryol, 2020, 
61(4):1085–1097. https://doi.org/10.47162/RJME.61.4.11  PMID: 
34171058  PMCID: PMC8343494 

[12] Srividya B. Impact of alcohol on drug metabolism and alcohol–
drug pharmacokinetic interactions in alcoholics. Res Rev J 
Pharmacol Toxicol Stud, 2016, 4(2):112–119. https://www. 
rroij.com/open-access/impact-of-alcohol-on-drug-metabolism 
and-alcohol--drug-pharmacokinetic-interactions-in-alcoholics-
php?aid=77666 

[13] Pintilie DG, Shupe TD, Oh SH, Salganik SV, Darwiche H, 
Petersen BE. Hepatic stellate cells’ involvement in progenitor-
mediated liver regeneration. Lab Invest, 2010, 90(8):1199–1208. 
https://doi.org/10.1038/labinvest.2010.88  PMID: 20440274  
PMCID: PMC2912420 

[14] Seki E, Schwabe RF. Hepatic inflammation and fibrosis: 
functional links and key pathways. Hepatology, 2015, 61(3): 
1066–1079. https://doi.org/10.1002/hep.27332  PMID: 25066777  
PMCID: PMC4306641 

[15] Tsochatzis EA, Bosch J, Burroughs AK. Liver cirrhosis. Lancet, 
2014, 383(9930):1749–1761. https://doi.org/10.1016/S0140-
6736(14)60121-5  PMID: 24480518 

[16] Basra S, Anand BS. Definition, epidemiology and magnitude 
of alcoholic hepatitis. World J Hepatol, 2011, 3(5):108–113. 
https://doi.org/10.4254/wjh.v3.i5.108  PMID: 21731902  PMCID: 
PMC3124876 

[17] Issa R, Zhou X, Constandinou CM, Fallowfield J, Millward-
Sadler H, Gaca MDA, Sands E, Suliman I, Trim N, Knorr A, 
Arthur MJP, Benyon RC, Iredale JP. Spontaneous recovery 
from micronodular cirrhosis: evidence for incomplete resolution 
associated with matrix cross-linking. Gastroenterology, 2004, 
126(7):1795–1808. https://doi.org/10.1053/j.gastro.2004.03. 
009  PMID: 15188175 

[18] Popper H, Uenfriend S. Hepatic fibrosis. Correlation of biochemical 
and morphologic investigations. Am J Med, 1970, 49(5):707–
721. https://doi.org/10.1016/s0002-9343(70)80135-8  PMID: 
4924592 

[19] Puche JE, Saiman Y, Friedman SL. Hepatic stellate cells and 
liver fibrosis. Compr Physiol, 2013, 3(4):1473–1492. https:// 
doi.org/10.1002/cphy.c120035  PMID: 24265236 

[20] Tacke F, Zimmermann HW. Macrophage heterogeneity in 
liver injury and fibrosis. J Hepatol, 2014, 60(5):1090–1096. 
https://doi.org/10.1016/j.jhep.2013.12.025  PMID: 24412603 

[21] Yoshida T, Ogata H, Kamio M, Joo A, Shiraishi H, Tokunaga Y, 
Sata M, Nagai H, Yoshimura A. SOCS1 is a suppressor of liver 
fibrosis and hepatitis-induced carcinogenesis. J Exp Med, 2004, 
199(12):1701–1707. https://doi.org/10.1084/jem.20031675  PMID: 
15197228  PMCID: PMC2212816 

[22] Rocco A, Compare D, Angrisani D, Sanduzzi Zamparelli M, 
Nardone G. Alcoholic disease: liver and beyond. World J 
Gastroenterol, 2014, 20(40):14652–14659. https://doi.org/10. 
3748/wjg.v20.i40.14652  PMID: 25356028  PMCID: PMC4209531 

[23] European Association for the Study of the Liver. Electronic 
address: easloffice@easloffice.eu. EASL Clinical Practice 
Guidelines: management of alcohol-related liver disease.  
J Hepatol, 2018, 69(1):154–181. https://doi.org/10.1016/j. 
jhep.2018.03.018  PMID: 29628280 

[24] Xiao J, Wang F, Wong NK, Lv Y, Liu Y, Zhong J, Chen S, Li W, 
Koike K, Liu X, Wang H. Epidemiological realities of alcoholic 
liver disease: global burden, research trends, and therapeutic 

promise. Gene Expr, 2020, 20(2):105–118. https://doi.org/10. 
3727/105221620X15952664091823  PMID: 32690129  PMCID: 
PMC7650014 

[25] Karsan HA, Parekh S. Management of alcoholic hepatitis: 
current concepts. World J Hepatol, 2012, 4(12):335–341. https:// 
doi.org/10.4254/wjh.v4.i12.335  PMID: 23355911  PMCID: 
PMC3554797 

[26] Carpenter RW, Treloar Padovano H, Emery NN, Miranda R Jr. 
Rate of alcohol consumption in the daily life of adolescents and 
emerging adults. Psychopharmacology (Berl), 2019, 236(11): 
3111–3124. https://doi.org/10.1007/s00213-019-05262-8  PMID: 
31104151  PMCID: PMC6832807 

[27] White LF, Jiang W, Ma Y, So-Armah K, Samet JH, Cheng DM. 
Tutorial in biostatistics: the use of generalized additive models 
to evaluate alcohol consumption as an exposure variable. Drug 
Alcohol Depend, 2020, 209:107944. https://doi.org/10.1016/ 
j.drugalcdep.2020.107944  PMID: 32145664  PMCID: PMC 
7171980 

[28] You M, Arteel GE. Effect of ethanol on lipid metabolism. J Hepatol, 
2019, 70(2):237–248. https://doi.org/10.1016/j.jhep.2018.10. 
037  PMID: 30658725  PMCID: PMC6436537 

[29] Singh S, Osna NA, Kharbanda KK. Treatment options for 
alcoholic and non-alcoholic fatty liver disease: a review. World J 
Gastroenterol, 2017, 23(36):6549–6570. https://doi.org/10. 
3748/wjg.v23.i36.6549  PMID: 29085205  PMCID: PMC5643281 

[30] Kann L, McManus T, Harris WA, Shanklin SL, Flint KH, Queen B, 
Lowry R, Chyen D, Whittle L, Thornton J, Lim C, Bradford D, 
Yamakawa Y, Leon M, Brener N, Ethier KA. Youth Risk 
Behavior Surveillance – United States, 2017. MMWR Surveill 
Summ, 2018, 67(8):1–114. https://doi.org/10.15585/mmwr.ss 
6708a1  PMID: 29902162  PMCID: PMC6002027 

[31] Blair AL, Chiaf AL, Crockett EK, Teague TK, Croff JM. Validation 
of hair ethyl glucuronide using transdermal monitoring and 
self-reported alcohol use in women of childbearing potential. 
Neuropsychopharmacol Rep, 2021, 41(2):144–151. https:// 
doi.org/10.1002/npr2.12151  PMID: 33650766  PMCID: PMC 
8340845 

[32] World Health Organization (WHO). The Global School-Based 
Student Health Survey (GSHS) Core Module. WHO, Geneva, 
Switzerland, 2013. https://www.who.int/teams/noncommunicable-
diseases/surveillance/systems-tools/global-school-based-student-
health-survey 

[33] Ilhan MN, Yapar D. Alcohol consumption and alcohol policy. 
Turk J Med Sci, 2020, 50(5):1197–1202. https://doi.org/10. 
3906/sag-2002-237  PMID: 32421277  PMCID: PMC7491269 

[34] Lefkowitch JH. Morphology of alcoholic liver disease. Clin Liver 
Dis, 2005, 9(1):37–53. https://doi.org/10.1016/j.cld.2004.11. 
001  PMID: 15763228 

[35] Degré D, Wandji LCN, Moreno C, Louvet A. Alcoholic hepatitis: 
towards an era of personalised management. United Eur 
Gastroenterol J, 2020, 8(9):995–1002. https://doi.org/10.1177/ 
2050640620945886  PMID: 32718222  PMCID: PMC7724541 

[36] Gao B, Bataller R. Alcoholic liver disease: pathogenesis and 
new therapeutic targets. Gastroenterology, 2011, 141(5):1572–
1585. https://doi.org/10.1053/j.gastro.2011.09.002  PMID: 
21920463  PMCID: PMC3214974 

[37] Galicia-Moreno M, Gutiérrez-Reyes G. The role of oxidative 
stress in the development of alcoholic liver disease. Rev 
Gastroenterol Mex, 2014, 79(2):135–144. https://doi.org/10. 
1016/j.rgmx.2014.03.001  PMID: 24861526 

[38] Kong LZ, Chandimali N, Han YH, Lee DH, Kim JS, Kim SU, 
Kim TD, Jeong DK, Sun HN, Lee DS, Kwon T. Pathogenesis, 
early diagnosis, and therapeutic management of alcoholic liver 
disease. Int J Mol Sci, 2019, 20(11):2712. https://doi.org/10. 
3390/ijms20112712  PMID: 31159489  PMCID: PMC6600448 

[39] Hosseini N, Shor J, Szabo G. Alcoholic hepatitis: a review. 
Alcohol Alcohol, 2019, 54(4):408–416. https://doi.org/10.1093/ 
alcalc/agz036  PMID: 31219169  PMCID: PMC6671387 

[40] Szabo G. Gut–liver axis in alcoholic liver disease. Gastro-
enterology, 2015, 148(1):30–36. https://doi.org/10.1053/j.gastro. 
2014.10.042  PMID: 25447847  PMCID: PMC4274189 

[41] Dunn W, Shah VH. Pathogenesis of alcoholic liver disease. 
Clin Liver Dis, 2016, 20(3):445–456. https://doi.org/10.1016/ 
j.cld.2016.02.004  PMID: 27373608  PMCID: PMC4933837 

[42] Jeon S, Carr R. Alcohol effects on hepatic lipid metabolism. 
J Lipid Res, 2020, 61(4):470–479. https://doi.org/10.1194/ 
jlr.R119000547  PMID: 32029510  PMCID: PMC7112138 



Hepatic injuries resulting from chronic alcohol abuse identified by forensics 

 

827 

[43] Mazzolini G, Sowa JP, Atorrasagasti C, Kücükoglu Ö, Syn WK, 
Canbay A. Significance of simple steatosis: an update on the 
clinical and molecular evidence. Cells, 2020, 9(11):2458. 
https://doi.org/10.3390/cells9112458  PMID: 33187255  PMCID: 
PMC7698018 

[44] Liang R, Liu A, Perumpail RB, Wong RJ, Ahmed A. Advances 
in alcoholic liver disease: an update on alcoholic hepatitis. 
World J Gastroenterol, 2015, 21(42):11893–11903. https:// 
doi.org/10.3748/wjg.v21.i42.11893  PMID: 26576078  PMCID: 
PMC4641111 

[45] Singal AK, Kamath PS, Gores GJ, Shah VH. Alcoholic hepatitis: 
current challenges and future directions. Clin Gastroenterol 
Hepatol, 2014, 12(4):555–564; quiz e31–e32. https://doi.org/ 
10.1016/j.cgh.2013.06.013  PMID: 23811249  PMCID: PMC 
3883924 

[46] Crabb DW, Bataller R, Chalasani NP, Kamath PS, Lucey M, 
Mathurin P, McClain C, McCullough A, Mitchell MC, Morgan TR, 
Nagy L, Radaeva S, Sanyal A, Shah V, Szabo G; NIAAA 
Alcoholic Hepatitis Consortia. Standard definitions and common 
data elements for clinical trials in patients with alcoholic hepatitis: 
recommendation from the NIAAA Alcoholic Hepatitis Consortia. 
Gastroenterology, 2016, 150(4):785–790. https://doi.org/10. 
1053/j.gastro.2016.02.042  PMID: 26921783  PMCID: PMC 
5287362 

[47] Rachakonda V, Bataller R, Duarte-Rojo A. Recent advances 
in alcoholic hepatitis. F1000Res, 2020, 9:F1000 Faculty Rev-
97. https://doi.org/10.12688/f1000research.20394.1  PMID: 
32089834  PMCID: PMC7014576 

[48] Higashi T, Friedman SL, Hoshida Y. Hepatic stellate cells as key 
target in liver fibrosis. Adv Drug Deliv Rev, 2017, 121:127–142. 
https://doi.org/10.1016/j.addr.2017.05.007  PMID: 28506744  
PMCID: PMC5682243 

[49] Sava A, Motoc AGM, Stan CI. Electron microscopic aspects 
of the effects of certain prostaglandin analogs on mouse testes. 

Rom J Morphol Embryol, 2015, 56(2 Suppl):771–775. PMID: 
26429171 

[50] Costache II, Costea CF, Danciu M, Costan VV, Aursulesei V, 
Dumitrescu GF, Turliuc MD, Sava A. Amyloidosis – a rare 
cause of refractory heart failure in a young female. Rom J 
Morphol Embryol, 2017, 58(1): 201–206. PMID: 28523319 

[51] Mehal WZ, Schuppan D. Antifibrotic therapies in the liver. 
Semin Liver Dis, 2015, 35(2):184–198. https://doi.org/10.1055/ 
s-0035-1550055  PMID: 25974903  PMCID: PMC5743222 

[52] Elpek GÖ. Cellular and molecular mechanisms in the patho-
genesis of liver fibrosis: an update. World J Gastroenterol, 
2014, 20(23):7260–7276. https://doi.org/10.3748/wjg.v20.i23. 
7260  PMID: 24966597  PMCID: PMC4064072 

[53] Mehal W, To U. New approaches for fibrosis regression in 
alcoholic cirrhosis. Hepatol Int, 2016, 10(5):773–778. https:// 
doi.org/10.1007/s12072-016-9752-3  PMID: 27460408  PMCID: 
PMC5602595 

[54] Friedman SL. Hepatic stellate cells: protean, multifunctional, 
and enigmatic cells of the liver. Physiol Rev, 2008, 88(1): 
125–172. https://doi.org/10.1152/physrev.00013.2007  PMID: 
18195085  PMCID: PMC2888531 

[55] Mederacke I, Hsu CC, Troeger JS, Huebener P, Mu X, Dapito DH, 
Pradere JP, Schwabe RF. Fate tracing reveals hepatic stellate 
cells as dominant contributors to liver fibrosis independent of 
its aetiology. Nat Commun, 2013, 4:2823. https://doi.org/10. 
1038/ncomms3823  PMID: 24264436  PMCID: PMC4059406 

[56] Lee YA, Wallace MC, Friedman SL. Pathobiology of liver fibrosis: 
a translational success story. Gut, 2015, 64(5):830–841. 
https://doi.org/10.1136/gutjnl-2014-306842. Erratum in: Gut, 
2015, 64(8):1337. PMID: 25681399  PMCID: PMC4477794 

[57] Pellicoro A, Ramachandran P, Iredale JP, Fallowfield JA. 
Liver fibrosis and repair: immune regulation of wound healing 
in a solid organ. Nat Rev Immunol, 2014, 14(3):181–194. 
https://doi.org/10.1038/nri3623  PMID: 24566915 

 
 
 
 
 
 
Corresponding authors 
Dragoş-Valentin Crauciuc, Assistant, MD, Discipline of Anatomy and Embryology, Department of Morpho-Functional 
Sciences I, Grigore T. Popa University of Medicine and Pharmacy, 16 Universităţii Street, 700115 Iaşi, Romania; 
Phone +40727–395 361, e-mail: crauciuc.dragos@gmail.com 

Octavian Ion Predescu, Lecturer, MD, PhD, Department of Nursing, Faculty of Nursing, Târgu Jiu Subsidiary, Titu 
Maiorescu University, Bucharest, 100 Ecaterina Teodoroiu Avenue, 210106 Târgu Jiu, Romania; Phone +40766–
219 418, e-mail: octavian_predescu@yahoo.com 
 
 
 
 
 
 
Received: October 25, 2021 

Accepted: March 7, 2022 
 
 


