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Abstract

This literature review provides a comprehensive exansimadf hepatic cirrhosis, focusingn its pathophysiology,
diagnosis, and predictors of mortality. Hepatic cirrbpsharacterized by fibrosis and nodular formations restuittimgy
continuous scarring, irreversibly alters liver structane function. The disease progression involves the dotivet the
extracellular matrix, particularly collagen accumulatitggding to hepatocellular dysfunction and portal hypertension.
Epidemiologically, liver cirrhosis poses a significahbbgl health burden, with a substantial increase in prevale
reportedin recent years, particularlyn the Asia Pacific region. The etiologyf cirrhosis involves various factors,
including viral infections (hepatitis B and C), alcohol abumgtoimmune diseases, metabolic disorders, and more.
Understanding the pathophysiology is crucial, with hepaticagtedlells, liver sinusoidal endothelial cells, Kupffelisce
and hepatocytes playing key roles in fibrogenesis. Climzalifestations range from asymptomatic cases in comgensa
cirrhosis to severe complications in decompensated distlgasch as ascites, jaundice, encephalopathy, variczalib,

and hepatocellular carcinoma. Accurate diagnosis is éslstmteffective management. Liver biopsy, serolagiests,

and various imaging modalities, including ultrasound, comn@mkanced ultrasonography, magnetic resonance
elastography, and CT scans, aid in distinguishing betweenerwated and decompensated cirrhosis. Complications,
including portal hypertension, hepatic encephalopathy, esophageas, hepatocellular carcinoma, ascites, sportaneo
bacterial peritonitis, and hepatorenal syndrome, further bomérito the complexity of cirrhosis. The paper also explores
predictor factors of mortality in cirrhosis patienits;luding age, comorbidities, Model for End-Stage Liésease with
Sodium (MELD-Na) score, and Child-Turcotte-Pugh (CTP)resc&nderstanding these factors enhances prognostic
accuracy, facilitating improved patient care and timaiyerventions. Overall, this review aim® provide a
comprehensive understanding of hepatic cirrhosis, aiding healthoafiessionals in its diagnosis, management, and risk
stratification.
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1. Introduction

Hepatic cirrhosis, a chronic and progressive liver disesiaeds as a formidable global health challenge with
far-reaching implications for affected individuals andltieare systems. This literature review seeks to offer
an extensive exploration of hepatic cirrhosis, delving itd pathophysiology, diagnostic modalities, and
predictors of mortality. The intricate interplay of fat contributing to the development and progression of
cirrhosis necessitates a thorough understanding of iterlyimdy mechanisms, diagnostic techniques, and
prognostic indicatorsin its essence, hepatic cirrhosssdefined by the formatioof fibrosis and nodules
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within the liver tissue, a consequence of continuous sgaiinat fundamentally alters the normal architecture
and function of this vital organ. Fibrosis, characteriagdhe excessive accumulation of fibrous connective
tissue, particularly collagen, is a hallmark of cirrhosis itiWwwand Ramalingam, 2013). The activation of the
extracellular matrix emerges as a pivotal mediator in thestormation of liver structures, resulting in
hepatocellular dysfunction and the onset of portal hypsita (Wynn and Ramalingam, 2013). Notably,
portal hypertension further complicates the condition, mgpsisks of severe complications such as ascites,
variceal bleeding, and hepatic encephalopathy (lwakiriTaabicka, 2021).

Epidemiologically, hepatic cirrhosis has emerged significant burdeon health services globally. A notable
increase in its prevalence has been observed in reeard, with a surge of 10.14% reported in 2017 alone,
estimating a staggering 1.4 billion cases worldwide. Alia Pacific region, in particular, has witnessed a
substantial impact, contributing to 48.2% of total deatlnssed by liver cirrhosis in 2015 (Jing-Hang Xu et
al., 2020). The diverse etiology of cirrhosis, encompassicipifs such as viral infections (hepatitis B and C),
alcohol abuse, autoimmune diseases, and metaboliadelisprunderscores the complexity of this disease
(Sarinetal., 2015; Bashar Sharma and John, 2019).

Understanding the pathophysiological mechanisms invoimetiepatic cirrhosis is pivotal for effective
diagnosis and management. Parenchymal cells (hepatoeytdshon-parenchymal cells (liver sinusoidal
endothelial cells, Kupffer cells, and hepatic steltzhs) play crucial roles in the pathogenesis (Zhou et al.
2014). Activation of hepatic stellate cellss particularly significant, characterized by cell prolifevat
migration, and collagen production, initiating and progires liver fibrosis (Zhouet al., 2014). Liver
sinusoidal endothelial cells and Kupffer cells also cbuats to the fibrotic process, while hepatocyteshas
targetof hepatotoxic agents, release reactive oxygen speciesbaogehic mediators upon injury (Zhou et
al., 2014). Clinical manifestations of hepatic cirrhogsisy depending on disease severity. In compensated
cirrhosis, patients are often asymptomatic, while decosgted cirrhosis manifests with severe
complications such as ascites, jaundice, encephalopadhigeal bleeding, and hepatocellular carcinoma
(Soresi et al., 2014). Accurate diagnosis is essdbtiadffective management, with liver biopsy, serological
tests, and various imaging modalities playing cruci@s ¢Soresetal., 2014).

This review also explores predictor factors of momailit cirrhosis patients, including age, comorbidities,
Model for End-Stage Liver Disease with sodium (MELD-Na)rec@and Child-Turcotte-Pugh (CTP) score
(Lominchar et al.,, 2019;Wu et al., 2018). Understanding these factors enhances prograusticacy,
facilitating improved patient care and timely intervens. Overall, this reviewaims to provide a
comprehensive understandingf hepatic cirrhosis, aiding healthcare professionialsits diagnosis,
management, and risk stratification.

1 Review Content
2.1 Hepatic Cirrhosis

2.1.1 Definition

Liver cirrhosis is defined by the formation of fibrosisdanodule that are caused by continuous
scarring that leads to an alteration of the heart celttstre. Fibrosis itself can be interpreted as an exeessi
accumulation of fibrous connective tissue. Fibrous comreetissue itself is an important component of the
extracellular matrix such as pectin and collagen. As indiskbases causing fibrosis, activation of the
extracellular matrix is an important mediator of fibrous cotinedissue transformation. Excessive collagen
accumulation will change the normal structure of therliwhich can lead to hepatocellular dysfunction and
portal hypertension (Wynn and Ramalingam, 20i3he nodule and fibrous tissue that was formed earlier
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experiences necrosis, it can be called cirrhosis. If cirshasturs, liver function disruption may occur which
can result in blood circulation disturbances. Thus, cirrhoaisbe interpreted as a diffuse hepatic process
characterized by fibrosis and conversion of liver stmgstio abnormal nodule structures. The condition of
fibrosis is reversible; however, if a patient reactiee cirrhosis stage, it is irreversible (A Suva, 2014)eKiv
cirrhosis can be divided into two, namely compensated aoohgensated. Compensated cirrhosis is a
condition when cirrhosis has not caused any clinical festiasitions anon the other hand decompensaigd

a condition where cirrhosis has caused a clinical maatfes

2.1.2 Epidemiology

Chronic liver disease is believed to be a burden for heatthice providers throughout the world.
Jing-Hang Xu et al. (2020) stated that in 2017, there was erasecof 10.14% of liver cirrhosis prevalence,
with an estimation of 1.4 billion cases of the diselsthe Asia Pacific region alone in 2015, deaths caused
by liver cirrhosis reached 630.848r around 48.2%of total patients. Liver cirrhosiss a clinical
manifestation causeul various liver diseases suakhepatitisB, hepatitisC, alcohol abuse, auto-immunity,
and non-alcoholic fatty liver disease. Sarin et al. (281dipd that from the data obtained from WHO's 2015
Global Health Estimates, an infection caused by hep#&itiss recorded as much as 37% contributing to
deathin patients with liver cirrhosis and 35.2% for hepatitis C. Elesv, due to the lack of disease
surveillance and lack of reports from the public, thedatata is difficult to obtain. However, a study
conducted in 2015 in 33 provinces in Indonesia found that theseavdecrease in the prevalence of HBsAg
(Hepatitis B Surface Antigen) from 9.4% in 2007 to 7.1% in 2013.h@rother hand, data obtained from
RISKESDASIn 2013 showed that the prevalerafenepatitis Cn children aged 1-14 yeais 0.6%. Even
so, Red Cross Indonesia estimates that in 2014, there284r800 people with viremia and in 2023, the
numberis expectedo increaseo 1,303,000 people

2.1.3 Etiology

Cirrhosis can develop as a result of exogenous or toxic muafiofections, toxins or allergies,
immunopathology or autoimmune, vascular pathology, omabuodit diseases. Hepatitis C virus (HCV),
alcoholic liver disease, and non-alcoholic steatotitip@fNASH) are the most common causé<irrhosis
in industrialized countries. In contrast, hepatitis B viftdBV), and HCV, are the most common causes in
underdeveloped countries. In addition, autoimmune hepatitisapr biliary cholangitis, primary sclerosing
cholangitis, hemochromatosis, Wilson's disease, alphatitrypsin deficiency, Budd-Chiari syndrome,
drug-induced liver cirrhosis, and chronic right heart failuee @gther causes of cirrhosis. Cirrhosis with an
unknown etiologyis determinedas cryptogenic cirrhosis (Bashar Sharma and John, 2019). 2.1.4
Pathophysiology In liver cirrhosis the parenchyma céilspatocytes) and non-parenchymal cells (liver
sinusoidal endothelial cells or LSECs), Kupffer cells (K@) hepatic stellate cells (HSCs) play a role in
the pathogenesis. Extended liver injury or exposure tdkinyge can activate HSCs, where activation of
HSCsis characterizedy cell proliferation and migration, contraction after afigroblast formation, and
also generatiorof large amounts of collagen. According to Zhou et al. (201éfyation of HSC is
important in the progression and initiation of liver fibis. On the other hand, LSEC is characterized by the
fenestration of the outer layer of the endothelium tvHisctions as filtration and fluid change. If there is
excessive alcohol consumption, an impact on defenestratid a decrease in the number of fenestrations
may occur. Defenestration and capillarization of the tiegsmdothelium are believed to be a precursor to
perisinusoidal fibrosis, which occurs due to altered retimetabolism. Kupffer cells (KCs) are located in
the lining walls of sinusoids. KC activation producesibt® harmful substances that act as mediators and
antigen-presenting cells during viral infection whidn destroy hepatocyteKC itself also plays a rolie
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HSC activation.On the other hand parenchyma cells, hepatocytes, alsospl@je in liver cirrhosis.
Hepatocytes are largely the targéhepatotoxic agents that induce apoptosisompensatéor hepatocytes.

If apoptosis or destruction of hepatocytes occurs, hepatcgtease reactive oxygen species (ROS) and
fibrogenic mediators thanactivate HSC.

2.1.5 Clinical Manifestation

Liver cirrhosis cause symptoms depending on the severityeofivter cirrhosis suffered by each
patient. In patients with compensated cirrhosis, most of three detected due to accidental elements when
carrying out laboratory tests, physical examinatiosd imaging examination®On the other hand,
uncompensated liver cirrhosis has clinical manifestatisnsh as hepatic dysfunction and portal
hypertension. When a patient with cirrhosis is diagnosilal &scites, jaundice, hepatic encephalopathy,
variceal bleeding, or hepatocellular cancer, it marksaage from the compensated to the decompensated
stageof the disease.

2.1.6 Diagnosis

Liver cirrhosis can be clinically divided into compensated cirrhosis decompensate
Decompensated liver cirrhosis easierto diagnose using various tests such as ascites, spider naevi,
encephalopathy, esophageal varices, gastrointestinalfgedidiombocytopenia, and hypoalbuminemia. On
the other hand, compensated liver cirrhosis is more uliffio diagnose, especially because it is difficult to
distinguish from acute hepatitis. Soresi et al (2014) mesdidhe following diagnostic labs that can be
performedfor liver cirrhosis patients.

2.1.6.1 Liver Biopsy

Liver biopsies are usually performed on patients with litep&, one of the common precursors of
liver cirrhosis. Liver biopsy is an invasive proceduretsioais several limitations. The quality of the liver
biopsy is determined by the length, width, fragmentation, andbeu of complete portal tracts. If the
biopsies are scanty, the diagnosis of fibrosis ambagis may be missed. Although liver biopsy is an active
procedure, it is relatively safe, liver biopsy can cawsaescomplications (20%) and moderate (0.5%) or
severe (0.03%) mortality. Nevertheless, liver biopsy ram#ie gold standard in the diagnosis of patients
with cirrhosis.

2.1.6.2 Serological Test

Serological tests offer a less expensive and non-ivedsst compared to liver biopsies. Serology
tests themselves are divided into direct serology mmlirect serology. Direct serology is one of the
molecules from the extracellular matrix or a molecule pradidmethe activation of hepatic stellate cells.
One example with high efficacy is hyaluronan. Hyaluronaanisanionic, non-sulfate glycosaminoglycan
distributed widely throughout connective, epithelial, ardvaus tissue. Hyaluronan has a specification for
fibrosis of 80% -100%.0n the other hand, indirect serology is a molecule produmedhe hepatic
parenchyma when there is damage to hepatocytes ongiagtes. In addition to the damage to these two
cells, indirect serology also measures moleculesse of disturbances in hepatic synthesis such ashilir
and also INR (International Normalized Ratio).
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2.1.6.3Imaging Test

There are several imaging modalities that are availédlediagnosing liver cirrhosis, which
includes:

1. Ultrasound is often used in the diagnosis of chronerliisease. Its use which is not invasive,
relatively cheap, and also familiar to the patientsme of the reasons why ultrasound is often
used. Ultrasound can show morphological changes in thatbetf as in complications of cirrhosis
such as portal hypertension. In patients with cirrhosis,generally illustrated that there is atrophy
in the right lobe of the liver which is accompanied bydrnjqophy of the left lobe of the liver and
the caudate lobe (Soresi, 2014).

2. Contrast-enhanced Ultrasonography Contrast-enhanced otigaaphy (CEUS)is an
ultrasonography tool used to measure intrahepatic transit and hyperdynamic flow from the
liver. In patients with cirrhosis, shunting occurshe tarteries and veins and also arterialization of
the capillaries so that there is a by-pass fromitheseids and goes straight to the hepatic veins and
thisis whatis called hyperdynamic flow and also the tratisiie from intrahepatic (Soresi, 2014).

3. Magnetic Resonance Elastography Magnetic resonafastography (MRE) has a way of
working thatis not much different from ultrasound elastography. MREs ulesv-frequency
vibrations to induce shear waves from the liver. atleantage of using MRE is that it can be used
in obese patients as well as in patients with asdilE is also not limited by the presence of
narrow intercostal spaces. Moreover, compared to etagiog in general, MRE has a higher
sensitivityin finding fibrosis (Soresi, 2014).

4. MRI has several advantages over other imaging techniquésdimg high-resolution images
with excellent contrast to other soft tissue lesiam$ @ number of different techniques facilitating
the diagnostic evaluatioof organ morphology, physiology, and function. On examination of
cirrhosis with MRI(Magnetic Resonance Imaging), MultiScanrgpectum Ltd.)is the modality
that has had the most studiés. this modality iron (T1) is being evaluated as a substifute
fibrosis and inflammation and T2 as a substitute fan @ocumulation. Comparing MRI results to
liver histopathology, MR measurements correlated slyonigh histology with or the diagnosis of
fibrosis, steatosis, and hemosiderogsspectively (Alzoubket al, 2022).

5. CT Scan CT Scan or Computed Tomography Scan is more efféatidetecting morphological
changes in the liver. In patients with cirrhosis can bmdonodules and obvious heterogeneity of
the liver parenchyma. In patients with cirrhosis beeanfsshrinkage of the right lobe and medial
segment of the left lobe and concomitant enlargemeihteofdudate lobe and lateral segment of the
left lobe, the porta hepatis and interlobar fissuresoften enlarged. CT scans can make changes in
size and volume distribution very clear (Yeom, 2015).

2.1.7 Complications
2.1.7.1 Portal Hypertension

Portal hypertension is defined as increased pressuhe iportal vein, where the portal vein itself
connects the liver with the spleen and the zxgadésiimal tract. The increased pressure occurs because of
the buildup of the hepatic sinusoidal circulation. Dysfuorcof the hepatic sinusoidal endothelium activates
hepatic macrophage stellate cells, which when activededincrease pressure in the portal vein. Portal
hypertensiorcanalso leado other complicationg patients with liver cirrhosis su@sascites and hepatic
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encephalopathy. Patients with portal hypertension usuadly signs suclasrepeated hospitalizations and
are describedsunstable decompensated hepatic cirrhosis (lwakiri andckael2021).

2.1.7.2 Hepatic Encephalopathy

Hepatic encephalopathy is a reversible syndrome of eedbrain ability that usually occurs in
patients with advanced liver disease. The pathogenesigeofdisease that causes hepatic encephalopathy
itself still requires more in-depth research, but so famania is one of the substances that is believed to
have an effect on hepatic encephalopathy. In a healtby Bvnmonia is cleared from the portal vein and
converted to glutamine, thereby preventing it from entetfirggcirculatory system. However, in advanced
liver disease, theris a change in liver function which causes an increase inamanin the blood. In
patients with cirrhosis, there is swelling of astrocytas to hyper ammonia, this is believed to be important
in the occurrencef hepatic encephalopatity cirrhotic patients (Ferenci, 2017).

2.1.7.3 Esophageal Varicesand HematemesisM elena

Esophageal varices usually occur in cirrhotic patients wittapbypertension. Esophageal varices
are defined as dilatation of the distal portion of tekephageal submucosa connecting the portal vein and
systemic circulation. Because the portal vein has hesaresistance will cause backflow or retrograde and
increase in pressure. Over time this causes occlaitre submucosal venous plexus which then enlarges
and is tortuous distally. If it continues, this enlargementrogture and produce bleeding (Meseeha and
Maximos Attia, 2019). Hematemesis its&én be interpretedas vomiting blood and melena can be
interpretedaschanging the color of the stdolblack because thergblood mixed with stomach acid.

2.1.7.4 Hepatocellular Carcinoma (HCC)

Cirrhosis has a high probability of developing into hepatotzlicarcinoma. Chronic inflammation
may be a key mechanism for the development of HCC in cighiosaddition, increased DNA synthesis in
hepatocytes of cirrhotic patients is suggested as a posmleanism for the development of HCC (Tarao et
al. 2019).

2.1.7.5 Ascitesand Spontaneous Bacterial Peritonitis

In cirrhotic patients with portal hypertension, vasodilatioouns as a result of hypoperfusion. Then
there is an activation of the system the renin-apggih-aldosterone, then converts angiotensinogen into
Angiotensin | which in turn turns into Angiotensin Il. Antgasin Il has a role to obtain fluids and fluid
retention. This can be said to be a leak because oterase in retained blood volume. This leakage occurs
from the surface of the liver into the mesenteric Vss3den there is an increase in hydrostatic pressute a
vascular permeability and a decredseosmotic fluid retentionin the form of absoluteor relative
hypoalbuminemia (Moore, 2013). Overall, ascites can beeatkfis the accumulation of lymphatic fluid in
the peritoneal cavity. Ascites may be exacerbated bprigsence of spontaneous bacterial peritonitis. This
occurs due to bacterial translocation along the intdstiadl. Escherichia coli, Klebsiella pneumoniae,
Streptococcus spp., and Enterobacteriaceae family. Bactesinslocation occurs because cirrhotic
patients there is, especially in decompensated cirrhodefeat in the phagocytic activity of neutrophils and
macrophages. If the immune system is disabled, therdevéin increase in the growth of microbiota in the
intestine and alsanincreasen the permeabilityof the intestine itself (Al-Osaimatal, 2014).
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2.1.7.6 Hepatorenal Syndrome

Hepatorenal syndrome is a disorder of the kidneys aadlesrelopment of renal failure that occurs
in patients with advanced liver disease such as cirrhiospatients with liver cirrhosis who develop portal
hypertension, there are increased levels of splanclasiodilators such as nitric oxide. Due to the high
levels of vasodilators, there is vasodilatation of ghianchnic nerves followed by reduced arterial filling.
Furthermore, renal vasoconstriction occurs and decreassd td# renal vasodilators such as prostaglandins
lead to renal fluid retention and perfusion which then tedgepatorenal syndrome. Cirrhotic patients with
hepatorenal syndrome have reduced cardiac outpugt(@&g2007).

2.2 Predictor Factorsof Mortality in Cirrhosis Patient
221Age

Along with increasing age, the liver also undergoes phygichl changes, there is a 1/3 decrease
from normal size and also a 1/3 decrease in hepatid flow. From a metabolic perspective, glucogenesis
decreases with age, but lipid accumulation increasegitkeof steatosis. Cellén the liver suchas a
sinusoid, Kupffer, and hepatocytes have decreased. In tsatiith advanced age, there is an increase in
apoptosis. Older patients are more likely to have ungeteliver cirrhosis and a higher incidence of
complications. However, liver status does not affectdigeth rate of older patients (Lominchar et al, 2019).
The relationship between age and mortalitypatients with liver cirrhosis cannbt determined whether
they influence one another. Therefore, further studiestbe conductedo determine the correlation.

2.2.2 Comor bidity

Comorbidities in patients with liver cirrhosis can inceeasortality in patients. Comorbidities
themselves must be distinguished from complications fschscites, variceal bleeding, and hepatic
encephalopathy. Complications can be interpreted as aqozsce of portal hypertension and decreased
liver function due to cirrhosis, while comorbiditieseareither the cause nor the result of liver cirrhosis.
Referring to a study conducted by Jepsen (2014) comorbiditiegeemcirrhosis patients can be calculated
using a scoring system such as Cirrhosis Comorbidity Index (CiOoharlson Comorbidity Index and
Charlson Comorbidity Index-Orthopic Liver Transplant (CCI-QLThe purpose of this score is to facilitate
communication regarding the comorbidity burdeinthe patient concerned. A study of the effects of
individual comorbidities on the clinical course of cirrtsosan provide insight into the pathophysiology of
cirrhosis. And from this scoring system a few compomghtbe taken as variabel to become a predictor of
mortality in cirrhosis patient that previous study hadaalyementioned the corelation regarding increasing
the mortality of cirrhosis patient.

223 MELD-Na

In determining the predictor factors of liver cirrhosigrthis a scoring system that has been used,
for example, Child-Turcotte-Pugh (CTP), Model for End-Sthiyer Disease score (MELD), and MELD-
Na. In this study, the scoring system that will be appl@predict death in patients with liver cirrhosis is
MELD-Na. Referring to a study conducted by Wu et al (2018) fténstudies conducted on 2,337 patients
with decompensated liver cirrhosis, it was found that CT® seasidered more subjective than MELD-Na.
In this study,it was also said thah a 12-month period MELDNa had a more accurate
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prognostic than MELD and CTP and was a better model faligtireg death in patients with decompensated
cirrhosis of the two. Subjectivity child-pugh can be foundhe &scites and encephalopathy variables
because these two variables can differ depending on eaatiad and depend on the use of diuretics and
lactulose (Peng et al, 2016). However, CTP still cannot replieD-Na in absolute terms because of its

easier use and also the effectiveness of the prognahis @ months. The difference between MELD and

MELD-Na is in the use of serum sodium. A retrospectiuelys conducted by Goudsmit et al (2020) stated
that there is a need for additional hyponatremia a@sdependent prognostic factor, where in patients with
cirrhosis portal hypertension is closely related todbrecentration of serum sodium. This study concluded
that MELD-Na had a better predictive ability than MEIn the context of a 90-day liver transplant waiting

list.

2.2.4 Child Turcotte Pugh (CTP)

To predict mortalityin cirrhotic patients, the Child-Pugh scoring systeaiso called the Child-
Pugh-Turcotte scorewas developed. It was first conceived by Child and TurdottE964 to help in the
selection of patients who would benefit from electauggery for portal decompression. Patients were
divided into three categoried. which denoted good hepatic function, B. which denoted natelgr
impaired hepatic function, and C. which denoted advancedibelyafunction. Five clinical and laboratory
parameters, including serum bilirubin, serum albumirgités, neurological dysfunction, and clinical
nutrition status, were utilized their origiral scoring systerno classify patients.

2. Conclusion

In conclusion, this comprehensive review illuminates the&icete landscapeof hepatic cirrhosis,
encompassing its pathophysiology, diagnostic methodd, medictorsof mortality. By unraveling the
complexities of this chronic liver disease, healthganafessionals can better comprehend its multifaceted
nature, leading to improved diagnostic accuracy and tiinédyventions. The exploration of epidemiology,
etiology, and clinical manifestations underscoresggtbbal health burden posed by cirrhosis. The emploasis
predictor factors, including age, comorbidities, and scorygiems like MELD-Na and CTP, highlights
crucial aspects for prognostic assessment. Ultimatigily,review serveasa valuable resource, contributing
to a deeper understandinfhepatic cirrhosis and facilitating enhanced patient care

Acknowledgements

The authors would likeo thank all the supervisors, enabling the successful ingsiéationof this study.

WWw.ijrp.org



Gabriel Damarwibawa Setianto / International Journal of Research Publications (1JRP.ORG) @ IJRP .ORG

ISSN: 2708-3578 (Online)

402

References

Al-Osaimi, AbdullahMS, et al. “Ascites and Spontaneous Bacterial Peritonitis: Recommendations from Two
United State<enters.” Saudi Journabf Gastroenterology, vol. 20, no. 5, 20p4,279, 10.4103/1319-
3767.141686. Accessed 6 Nov. 2020.

Alzoubi, Osamagt al. “MRI in Liver Cirrhosis.” Portal Hypertension & Cirrhosis, vdl, no. 1, June 2022,
pp. 2341, 10.1002/poh2.6. Accessed 28 Sept. 2022.

A Suva, Manoj. “A Brief Review on Liver Cirrhosis: Epidemiology, Etiology, Pathophysiology, Symptoms,
Diagnosis and ItsManagement.” Inventi Journals (P) Ltd, vol. 2014, no. 2, 14 Mar. 2014,
www.researchgate.net/publication/262944038 A _Brief Review_on_Liver
_Cirrhosis_Epidemiology_Etiology Pathophysiology Symptoms_Diaig and_Its Management.

Ferenci, Peter. “Hepatic Encephalopathy.” Gastroenterology Report, vol. 5, no. 2, 18 Apr. 2017, pp. 138-147,
www.ncbi.nlm.nih.gov/pmc/articles/PMC5421503/

Goudsmit, Ben F. J., et al. “Validation of the Model for End-Stage Liver Disease Sodium (MELNa) Score
in the Eurotransplant Region.” American Journal of Transplantation, vol. 21, no. 1, 4 Aug. 2020, pp.
229-240, 10.1111/ajt.16142. Accessed 19 Nov. 2022.

Iwakiri, Yasuko, and Jonel Trebicka. “Portal Hypertension in Cirrhosis: Pathophysiological Mechanisms and
Therapy.” JHEP Reports, voB, no. 4, Aug. 2021 p. 100316, 10.1016/j.jhepr.2021.100316.

Jepsen, Peter. “Comorbidity in Cirrhosis.” World Journal of Gastroenterology, vol. 20, no. 23, 21 June 2014,

p. 7223, 10.3748/wjg.v20.i23.7223.

Lominchar, Pablo Lozano, et al. “Hepatic Flow Is an Intraoperative Predictor of Early Allograft Dysfunction
in Whole-Graft Deceased Donor Liver Transplantation: An Observational Cohort Study.” World Journal
of Hepatology, vol. 11, no. 9, 27 Sept. 2019, pp-663, 10.4254/wjh.v11.i9.663.

Meseeha, Marcelle, and Maximos Attia. “Esophageal Varices.” Nih.gov, StatPearls Publishing, Feb. 2019,
www.nchi.nim.nih.gov/books/NBK448078/.

Moore, Christopbr M. “Cirrhotic Ascites Review: Pathophysiology, Diagnosis and Management.” World
Journalof Hepatology, vol. 5, nd, 2013,p. 251, 10.4254/wjh.v5.i5.251.

Ng, Charles KFetal. “Hepatorenal Syndrome.” Clinical Biochemist Reviews, vol. 28, no. 1, 1 Feb. 2@y,
11-17, www.ncbi.nlm.nih.gov/pmc/articles/PMC1904420/?report=redamessed 24 Sept. 2022.

Peng, Ying, et al. “Child—Pugh versus MELD Score for the Assessment of Prognosis in Liver Cirrhosis.”
Medicine, vol. 95, no.8, Feb. 2016,p. 2877, www.ncbi.nlm.nih.gov/pmc/articles/PMC4779019/,
10.1097/md.0000000000002877.

Sarin, Shiv K., et al. “Liver Diseases in the Asia-Pacific Region: A Lancet Gastroenterology & Hepatglog
Commission.” The Lancet. Gastroenterology & Hepatology, %oho.2, 1 Feb. 2020, pp. 16228

Tarao, Kazuoegt al. “Real Impact of Liver Cirrhosis on the Development of Hepatocellular Carcinoma in
Various Liver DiseasesMeta- Analytic Assessment.” Cancer Medicine, vol. 8, no. 3, 21 Feb. 2019, pp.
1054-1065, www.ncbi.nlm.nih.gov/pmc/articles/PMC6434205/pdf/CAM4-8-1054. pdf
10.1002/cam4.1998.

Wu, Victor Chienc€hia, et al. “Nationwide Cohort Study of Outcomes of Acute Myocardial Infarction in
Patients with Liver Cirrhosis: A 8ionwide Cohort Study.” Medicine, vol. 99, no. 12, 2020, p. 19575,
www.ncbi.nlm.nih.gov/pmc/articles/PMC7220517/, 10.1097/MD.0000000000019578sgext 2 Sept.
2022.

WWw.ijrp.org



Gabriel Damarwibawa Setianto / International Journal of Research Publications (1JRP.ORG) @ JJRP .ORG

ISSN: 2708-3578 (Online)

403

Wynn, Thomas A, and Thirumalai R Ramalingam. “Mechanisms of Fibrosis: Therapeutic Translation for
Fibrotic Disease.” Nature Medicine, wvol. 18, no.7, July 2012, pp. 1028040,
www.nchbi.nlm.nih.gov/pmc/articles/PMC3405917/, 10.1038/nm.2807.

Yeom, Suk Keu.“Prediction of Liver Cirrhosis, Using Diagnostic Imagingools.” World Journal of
Hepatology, vol. 7, no. 17, 2015, p. 2069, 10.4254/wjh.v7.i17.2069.

Zhou, Wen€e. “Pathogenesis of Liver Cirrhosis.” World Journal of Gastroenterology, vol. 20, no. 23, 2014,
p. 7312, www.ncbi.nlm.nih.gov/pmc/articles/PMC4064077/, 10.3748/wjg.v2@323.

WWw.ijrp.org



