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ABSTRACT

Exogenous compounds, including drugs, alcohol, and herbs, can cause liver injuries that can be accu-
rately diagnosed through laboratory testing, toxin analyses, or ultimately reactive intermediates produced
during the chemical’s metabolic breakdown Located the liver and capable of interacting covalently with
target proteins. For idiosyncratic drug-induced liver damage Drug-induced liver injury, which is seldom
diagnosed using metabolic intermediates, the circumstances are considerably different. For the diagnosis
of idiosyncratic Drug-induced liver injury, the verified, liver-specific, quantitative, structured Rousseau-
Uclaf Causality Assessment Method is a useful technique. Novel diagnostic biomarkers, however, are al-
ways being sought for in order to validate and supplement Rousseau Uclaf Causality Assessment Method-
based Drug-induced liver injury diagnosis. With regard to peculiar Drug-induced liver injury, a subset of
biomarkers—including glutamate dehydrogenase, hyper acetylated High Mobility Group Box 1, and total
High Mobility Group Box 1, microRNA-122, microRNA-192, and cytokeratin analogues proteins—reached
the clinical focus by adhering to prior regulatory letters of recommendations. The European Medicines
Agency has recommended against using the exploratory hyper acetylated High mobility group box 1 iso-
form biomarkers in clinical research due to misbehavior at one of the cooperating partner sites, which has
cast doubt on the validity of the novel metrics both the whole and much more the acetylated High Mobility
Group Box 1. According to European Medicines Agency, the whole promise of the suggested biomarkers
was heavily reliant on the remarkable outcomes of the now-indicted hyper acetylated High Mobility Group
Box 1 biomarker. As a result, the European Medicines Agency made the wise decision to formally withdraw
its Letter of Support, which affected each of the aforementioned biomarkers. There is currently a great
deal of attention on novel biomarkers, which means that reassessments are necessary before guidelines are
updated. However, Integrin beta 3 may emerge as a novel diagnostic biomarker; it has only been examined
in 16 patients and may be medication specific. As a result of the significant uncertainties that still exist, it
would be premature to make any definitive recommendations.
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INTRODUCTION

Liver cell necrosis is thought to be a major factor
in the onset of liver disease. Specifically, spill-over
transaminases, one of the so-called liver enzymes is
frequently released into the bloodstream as a sign of
liver cell necrosis [Contreras-Zentella et al., 2016].
because repeat biopsies are not practical for moni-
toring reasons. However, this strategy has proven to
be inadequate in the monitoring of patients suffer-
ing from alcoholic liver disease. Transaminase lev-
els in the blood do not accurately indicate liver cell
necrosis [ Torruellas et al., 2014].

For example, transaminase concentrations are
very slightly elevated in alcoholic hepatitis, and
normal levels are infrequently observed. Further-
more, elevated transaminase concentrations may,
at least in part, indicate injury to other organs be-
cause they are not exclusive to the liver. It was
recently proposed that y-Guanosine triphosphate
(y-GTP) [Tian et al., 2012] or glutamyl trans pepti-
dase, might serve as a helpful indicator of alcoholic
liver damage elevated y-GTP concentrations have
been linked to liver cell necrosis, however in most
cases, these increases are caused by non-hepatic
sources, and in certain situations, elevated Con-
centrations could just represent alcohol-induced
microsomal induction. For a variety of reasons,
we concentrated on Glutamate dehydrogenasein an
effort to identify a more appropriate measure of
alcoholics’ liver necrosis.

First off, it is mostly present in the liver, where
it is concentrated (17 times higher in U/g protein)
than in the heart muscle, 28 times more than in
the pancreas, and 80 times higher than in skeletal
muscle.8 Second, compared to the peripheral sec-
tion of the liver lobule [Sirlin et al., 2010] Alco-
hol-induced liver damage typically shows up in the
liver’s Centro Lobular region, where its activity is
17 times greater. Thirdly, alcohol has been shown
to cause mitochondrial damage, and the enzyme is
only found inside mitochondria. By comparing the
level. We were able to assess the usage Measuring
Glutamate dehydrogenase levels in alcoholics by
combining the blood enzyme value obtained on the
day of the biopsy with the degree of liver cell ne-
crosis [Van Waes L, Lieber CS, 1977]. The results
were compared to those acquired by calculating
the concentrations of conventional enzymes.

Roussel Uclaf Causality Assessment Method
For Diagnisis Of Bio Marker

In order to diagnose and track liver illness and
damage, laboratory testing is crucial. Viral hepa-
titis serologist, prothrombin time, bilirubin, ami-
notransferases, y-glut amyl transferase, alkaline
phosphatase, and indicators of proliferation, such
as a-fetoprotein, are examples of function markers
and damage markers used in liver testing today [Mc-
Gill et al., 2016]. The most often utilized damage
indicators are aspartate aminotransferases (AST)
and alanine aminotransferases (ALT), respective-
ly. On the other hand, interpreting plasma values
for ALT and AST might be challenging [Huang et
al., 2006]. Additionally, both are not very useful
as prognostic factors for acute liver damage and
liver failure. The use of numerous newly identified
indicators of liver damage in clinical studies has
received permission from the US Food and Drug
Administration and the European Medicines Agen-
cy [Senior et al., 2014]. Recently, the US Food and
Drug Administration and the European Medicines
Agency expressed approval for the use of several
of the recently discovered biomarkers of liver in-
jury in clinical trials. These biomarkers are being
produced at a rapid pace. The most often utilized
damage indicators are AST and ALT, respectively.
On the other hand, interpreting plasma values for
ALT and AST might be challenging. Additionally,
both are not very useful as prognostic factors for
acute liver damage and liver failure. and discuss
new biomarkers for liver injury that may even-
tually replace or supplement ALT and AST. The
powerful liver toxin known as Microcystin-leucine
arginine, or Treatment of Microcystin (MC-LR),
is generated by freshwater cyanobacteria, com-
monly referred to as blue-green algae [Schmidt
et al., 2014; Bari Md et al., 2024]. There is cur-
rently no recognized technique for the detection
and evaluation of treatment of microcystin (MC-
LR) related liver injury, despite the fact that tox-
ic algal blooms are becoming more frequent and
severe globally [Lad A, 2012]. Prior research on
healthy animals has established the standards for
acceptable exposure limits to treatment of micro-
cystin (MC-LR); nevertheless, we have shown the
susceptibility to the hepatotoxic effects of Treat-
ment of Microcystin (MC-LR) is increased in the
presence of pre-existing non-alcoholic fatty liver
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disease (NAFLD). The purpose of this study was
to determine whether clinically used biomarkers
of liver injury, namely alkaline phosphatase (ALP)
and ALT in the case of pre-existing Nonalcoholic
fatty liver disease (NAFLD) [Lim A K et al., 2020].
might be employed as diagnostic instruments for
liver damage brought on by prolonged low-dose
Treatment of microcystin (MC-LR) treatment.

The most prevalent and stable class of tiny Ri-
bonucleic acid (RNAs) are called Ribonucleic acid
(microRNAS), or Ribonucleic acid (mi RNAS).
Though they can regulate translation, they do not
encode proteins like the normal Ribonucleic acid
(RNA) molecules seen in cells [Ranganathan et
al., 2014] and as a result, it is discovered that they
are crucial to the control of cellular functions. It
has been demonstrated that Ribonucleic acid (miR-
NAs) regulate distinct genes in different ways, and
during drug-induced toxicity, the expression levels
of particular Ribonucleic acid (miRNAS) vary nu-
merous times in the serum and liver [Schofield et
al., 2021]. This review summarizes the most cur-
rent findings on the biological roles of Ribonucleic
acid (microRNAs) and their possible application
as biomarkers for diagnosis in drug-induced liver
damage. the biological functions of Ribonucleic
acid(miRNA) and their potential use as diagnostic
biomarkers in drug-induced liver damage [ Sanjay
Setal, 2017; Poyil M., Bari M. 2023].

The text on this page is taken from published
literary works, which includes reviews and original
research on the mechanisms behind drug-induced
liver damage and the function of Ribonucleic acid
(miRNA) in liver pathophysiology [Schueller et al.,
2018]. as well as research on the possible use of
Ribonucleic acid (miRNA) as a biomarker in liver
damage caused by drugs. Use of Ribonucleic acid
(miRNA) as a biomarker in drug-induced liver harm.
Relevant material was located by searching relevant
journal websites, PUBMED, Google Scholar, and
other search engines [Wang et al., 2009].

This review does not aim to exalt aminotrans-
ferases or any other liver damage indicators. They
will undoubtedly continue to be crucial instru-
ments for the future research and diagnostics of
liver damage [Wazir et al ,2023]. Instead, the goal
aims to educate the reader about aminotransferases
and discuss novel biomarkers that might someday
replace or complement them. It is evident that a

number of new biomarkers for liver damage per-
form better clinically than Alanine transaminase
(ALT) and Aspartate aminotransferase (AST) in
terms of early liver injury identification and out-
come prediction. Before being used routinely in
clinical settings, higher predictive values, howev-
er, are favored (higher NPV for patient triage and
enhanced PPV for a poor prognosis in the event of
liver injury) [Bangaru et al., 2020]. The latter may
be attained, in part, by discovering completely nov-
el indicators of liver damage or by improving the
sensitivity and specificity existing multi-biomarker
panels. Additionally, there is proof because certain
markers, such as Glutamate dehydrogenase, mito-
chondrial Deoxyribonucleic acid (DNA), nuclear
DNA fragments, K18, and high mobility group box
1 [Akahashi T, 2019]. can highlight specific patho-
physiological pathways, making them useful for
translational research. Ultimately, more research is
required to ascertain whether any of these newly
discovered indicators may be used to the forecast-
ing unique toxicity in experimental studies.

MATERIALS AND METHODS

A study was conducted on one hundred inpa-
tient alcoholics (82 men and 18 women; daily etha-
nol intake: 90-180 g on average) who had liver
biopsies as part of their clinical investigation. Gas-
tritis following a binge, symptoms associated with
the liver (jaundice, ascites) in 33 individuals, liv-
er-related symptoms (jaundice, ascites) in 33 pa-
tients, issues associated with binge 54 people who
had drinking (delirium tremens or began a detoxi-
fication program) [Basra E al., 2011] and a variety
of medical conditions (hypertension, ulcer disease,
malnourishment) in 9 patients. Fourteen people
had clinical signs of alcoholic hepatitis, who had
either no fever or a general decline in health along
with weight loss, nausea, jaundice, and painful
hepatomegaly. A liver biopsy was necessary in all
patients if there were symptoms and physical indi-
cators implicating the liver, increased amounts of
y-globulin and bilirubin in the serum, raised trans-
aminase levels in the serum, or both.

Blood enzyme abnormalities could not have
been caused by pancreatitis, symptomatic myopa-
thy, or overt clinical cardiac disease in any of the
individuals. Thirty to four hours prior to the liver
biopsy, blood was extracted for enzyme analysis
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from each patient (using the Menghini or Trucut
procedure). Blood enzyme levels and the patient’s
name were not disclosed during the blind interpre-
tation of histology-biopsy specimens. Necrosis,
fibrosis, inflammation, fat, and Mallory’s hyaline
were assessed in the sections Hematoxylin, eosin,
and trichrome stained [Takahashi et al., 2014].
Thirty-four patients had cirrhosis, ten had fibrosis,
and twelve had normal livers. Forty-four patients
had fatty livers without parenchymal fibrosis. Ev-
ery patient with cirrhosis and fibrosis also exhib-
ited some infiltration of fat. In 18, typical Mallory
corpses were found. The following was used to
evaluate the degree of necrosis: 0: no necrosis or
infection of the parenchyma; 1: occasionally oc-
curring cell discontinuity, frequently indicated
through an inflammatory reaction, typically of a
mononuclear type 2: dispersed necrotic cell foci
in the parenchyma, predominantly in the Centro
lobular region (“mild alcoholic hepatitis™), with
polymorph nuclear infiltration; 3. “Frank alcoholic
hepatitis” is defined as widespread parenchymal
necrosis with polymorph nuclear infiltrates. The
biopsy specimens were independently read by 1509
hospital pathologists agreed well with our diagno-
ses in that the majority of patients with grades 2
and 3 were diagnosed with alcoholic hepatitis, but
that diagnosis was not given to any of the patients
with grade 1 necrosis. The serum-plasma was sep-
arated right away, and the samples that had been
haemolysed were thrown away. Samples were kept
between one and five days following collection at a
temperature of -18°C until analysis. The following
enzymes were measured in triplicate using normal
laboratory methods at 37°C: ornithine carbamoyl
transferase 14, which was measured in only 86 out
of 100 patients; y-Guanosine triphosphate, Gluta-
mate dehydrogenase, the Serum Glutamic-Oxalo-
acetic Transaminase Test, Serum Glutamate Pyru-
vate Transaminase, Serum Glutamic-Oxaloacetic
Transaminase Test, Serum Glutamate Pyruvate
Transaminase , and Integrin beta-3. This brief stor-
age time had no effect on the y-GTP, ornithine car-
bamoyl transferase, or Glutamate dehydrogenase
activities the activity of y-GTP, ornithine carbam-
oyl transferase, or Glutamate dehydrogenase, and
the highest reduction transaminase activity was
eighty percent of its starting point. Every batch
was tested using enzyme control samples (Sigma

enzyme control 2N and 2E) for both normal and
high enzyme concentrations. transaminase as well
as y-GTP tests. Only results that were within 10%
of the manufacturer’s stated values were consid-
ered acceptable. We produced a serum pool and
utilized it as the Glutamate dehydrogenase and
ornithine carbamoyl transferase control. Thirty
controls were utilized in the study: twelve healthy
laboratory workers and eighteen non-alcoholic pa-
tients with normal routine laboratory test results
and no evidence of pancreatic, cardiac, or muscle
wasting, nor clinical symptoms of liver disease
[Torruellas et al.,2014].

REsuLTS

Evaluation of fibrosis using Transient Elas-
tography in conjunction with ultrasonography
and alcohol cessation

The figure provides a common understanding of
liver stiffness in the event that laboratory and ul-
trasound tests are available. Following the normal
blood tests and abdominal ultrasound, transient
elastography is carried out immediately should the
patient raise suspicions about adrenoleukodystro-
phy narrative as well as clinical and/or laboratory
symptoms. To stabilize hemodynamics, it is recom-
mended that patients be kept in a horizontal position
for at least five minutes. The ultrasound measures
the following: ascites presence, liver and spleen
sizes, morphology, anomalies such congestion and
cholestasis, morphological evidence of cirrhosis,
and reduced caval vein diameter. After that, tansient
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measurement in adrenoleukodystrophy patients in fi-
brosis stages (F0—4), where F0-2 is low stage and F3-4
are advanced stages [Mueller S et al., 2015]

26



THE NEW ARMENIAN MEDICAL JOURNAL, Vol. 19 (2025), Is.3, p.23-29

BARI MD.N. et al.

elastography is carried out with the M probe or the
XL probe in situations when the M probe fails, there
is evident obesity, or there is ascites.

Ascites is not a contraindication for the XL
probe, as it functions effectively in these situa-
tions. It is advised that individuals with increased
liver stiffness and AST levels more than 100 U/ml
undergo alcohol abstinence for a minimum of two
weeks before having another liver stiffness assess-
ment. The diagnosis of cirrhosis is established in
individuals with liver stiffness >30 kPa, regardless
of the elevated aminotransferase levels indicative
of steatohepatitis. Ascites development is quite
likely at these levels.

In around 95% of patients, this method allows
for a conclusive non-invasive evaluation of the
stage of fibrosis. Compared to normal regular ul-
trasonography, transient elastography can identify
has a lesser number of individuals with advanced
fibrosis/cirrhosis and twice as many sampling er-
ror (3-5% vs. 20-50%) [Mueller S et al.,, 2015].
More than one thousand seemingly healthy adults
over 45 participated in a recent French electrog-
raphy screening research. Of these, 7.5% showed
a pathologically elevated hepatic stiffness greater
than 8 kPa, this was eventually connected to ad-
renoleukodystrophy in 36 percent of the patients.
Consequently, these innovative non-invasive
screening methods are expected to enhance the
early identification and monitoring of individuals
with adrenoleukodystrophy, the most prevalent yet
tragically underappreciated liver disease.

There is disagreement about whether addition-
ally one should, for example, employ (AST)-
adapted cut-off values when making ad hoc judg-
ments for patients who do not have the time or
choice to abstain from alcohol. Assessment of fi-
brosis with transient elastography utilizing cut-off
values adjusted for inflammation recently, we cre-
ated an algorithm to prevent individuals with high
AST levels and Adrenoleukodystrophy from hav-
ing their liver stiffness evaluated again and over. In
this multicenter study, In more than 2,000 biopsy-
verified patients with Adrenoleukodystrophy and
Hepatitis C Virus (HCV), the cut-off values for
fibrosis increased exponentially with median AST
level. Although AST-adjusted threshold values
prevent overestimation of fibrosis phases and pro-
vide a prompt evaluation of the fibrosis stage, even

in individuals with extremely severe steatohepati-
tis assessment of fibrosis stage, even in patients
with severe steatohepatitis, the reason for the high
correlation between Aspartate aminotransferase
(AST) and liver stiffness is still unknown. Further-
more, myocytes and erythrocytes may potentially
be the source of AST in addition to hepatocytes.
The question of whether patients with increased
AST levels will inevitably experience elevated liv-
er stiffness remains unanswered. Given that liver
stiffness encompasses every pathological feature,
including inflammation, ballooning, and fibrosis,
drinking habits and the progression of adrenoleu-
kodystrophy can be monitored in patients who
have had an adrenoleukodystrophy measurement
through transient elastography follow-up. It has
been demonstrated that liver stiffness improves
in over 80% of individuals soon after alcohol ab-
stinence. Forty unpublished preliminary mortality
statistics from a Heidelberg research spanning ten
years demonstrate the validity of liver stiffness as
a predictor of death, irrespective of both bilirubin
and the international normalized ratio. Comparing
different electrographic methods numerous inves-
tigations have been carried out to assess the effica-
cy of transient elastography directly using acoustic
radiation force impulse or Shear Wave Electrogra-
phy; however, reliable data about adrenoleukodys-
trophy are still lacking. For both long-term B and
C hepatitis.

Liver transplantation

One common therapy for severe adrenoleu-
kodystrophy is orthotropic liver transplantation.
Following orthotopic liver transplantation, the
patients’ survival was associated with both new
cancers and cardiovascular disease. This correla-
tion clearly indicates that the transplant recipients
smoke regularly. Orthotopic liver transplantation
patients should keep an eye on the relationship
between pre- and post-surgery mortality and ciga-
rette smoking. According to earlier research [Li et
al., 2017]. Occupational therapy can be a useful
therapy for individuals with adrenoleukodystrophy
who have significant impairments to their normal
liver function. In order to prevent problems, pa-
tients undergoing orthotopic liver transplantation
must also be provided with the right dietary habits
and lifetime follow-up. Patients who drink alco-
hol for an extended period of time may have sev-
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eral systemic consequences and related disorders,
including myopathy, malnourishment, vitamin
shortages, muscular atrophy, and neurological ab-
normalities [Noble et al.,2014]. Multidisciplinary
therapy is ideal for people with persistent alcohol
consumption, as indicated by clinical research and
patient experiences.

CONCLUSION

Patients who may have suffered liver damage
from exogenous substrates like alcohol, drugs, or
phytochemicals need to undergo a comprehensive
clinical examination with stringent diagnostic
guidelines. Additional biomarker results support-
ing the diagnosis are inconsistent and sometimes
disputed. For intrinsic liver impairment caused
by intoxication acetaminophen and phytochemi-

cal PAs, robust biomarker data are available. A
number of biomarkers for the uncommon idiosyn-
cratic drug-induced liver injury that most medica-
tions induce in vulnerable persons are being criti-
cally discussed as a result of European Medicines
Agency withdrawing its original official approval.
It is premature to promote Integrin beta-3 as a pos-
sible diagnostic biomarker of idiosyncratic drug-
induced liver injury at this time because of a few
clear ambiguities. For idiosyncratic drug-induced
liver injury, new biomarkers are ideal, but as a gold
standard, they need to be confirmed with high cau-
sality grade Rousseau Uclaf Causality Assessment
Method based drug-induced liver injury patients.
It needs to be explored whether emerging artificial
intelligence technologies can effectively promote
diagnostic biomarkers in liver damage instances.
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