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Abstract: According to the Centers for Disease Control and Prevention, chronic liver
disease and cirrhosis is the 11th leading cause of death in the United States. Common causes
of chronic liver disease include alcohol, viral hepatitis, and non-alcoholic steatohepatitis
(NASH). Inflammation is a critical driver in the progression of liver disease to liver fibrosis
and ultimately cirrhosis. While the severity of chronic liver disease extends over
a continuum, the management is more easily differentiated between compensated and
decompensated cirrhosis. In this review, we discuss pathophysiology, clinical features and
management of common complications of liver cirrhosis based on literature review and the
current clinical practice guidelines of the American Association for the Study of Liver
Diseases (AASLD).
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Introduction

The spectrum of chronic liver disease involves liver inflammation, fibrosis and
cirrhosis. While fibrosis was previously viewed as an irreversible disease process,
further understanding of pathophysiology and risk factors shows that liver regen-
eration and regression of fibrosis is possible. Once the diagnosis of liver cirrhosis is
established, it is important to distinguish between compensated and decompensated
disease. Patients with compensated liver cirrhosis are often asymptomatic and
possess indolent disease. Decompensated liver cirrhosis is characterized by com-
plications of portal hypertension including ascites, spontaneous bacterial peritonitis,
hepatic encephalopathy and variceal bleeding. The transition from compensated to
decompensated cirrhosis occurs at a rate of 5% per year and can be accompanied by
a reduction in median survival time from 12 years to 2 years.' In this review, we
discuss the pathophysiology, clinical features and management of common compli-
cations of liver cirrhosis based on literature review and the current clinical practice
guidelines of the AASLD.

Pathophysiology of Liver Fibrosis

The process of liver fibrosis begins with hepatocytes undergoing cell death in response
to liver injury.” This leads to activation of peri-sinusoidal hepatic stellate cells, which
transform into myofibroblasts that begin depositing an excess of fibrous extracellular
matrix into the space of Disse and portal tracts.> > This abnormal healing process is

further driven by inflammatory cytokines and reactive oxygen species.*> The new
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thickened and congested space of Disse separates hepatocytes
from sinusoidal blood flow.> This results in islands of regen-
erative hepatocytes surrounded by fibrous tissue. Initially,
liver fibrosis remains limited to periportal or perivenular
regions. As chronic injury promotes persistent fibrous forma-
tion, fibrosis can expand to bridge across lobules, between
portal regions, and/or between portal regions and central
veins.® As cirrhosis progresses, hepatic vasculature becomes
distorted leading to hepatic congestion, poor venous flow, and
increased portal pressure. Of note, histologic patterns of
regenerative nodules, parenchymal loss, and patterns of scar-
ring may differ based on the underlying disease.*”

Assessment and Monitoring of

Chronic Liver Disease

From a laboratory perspective, there are multiple scoring
methods that utilize specific serum markers to screen for
liver fibrosis and cirrhosis. APRI (AST-Platelet Ratio
Index) and FIB-4 (Fibrosis-4) are most commonly used
in Hepatitis B, Hepatitis C, and HIV/Hepatitis C. An APRI
score >1 has 76% sensitivity and 72% specificity for
cirrhosis.”® Similarly, a FIB-4 score >3.25 has a positive
predictive value of 82% for advanced fibrosis and
a specificity of 98% for cirrhosis.® (Table 1) Overall,
these scores are useful for physicians to evaluate disease
progression and identify patients with liver cirrhosis.”!”

Imaging in the form of ultrasound elastography
(Fibroscan) has also been utilized as a non-invasive
method to assess the amount of liver stiffness. (Table 2)
Ultrasound elastography has been most validated in
chronic hepatitis C, chronic hepatitis B, and alcoholic
liver disease with respective recommended cut-off values

for detecting cirrhosis of 12.5kPa, 11kPa, and 12.5kPa.!!

Table | Non-Invasive Evaluation of Liver Fibrosis/Cirrhosis

Scoring Formula Cirrhosis
System
APRI AST level (%)%AST (%)(upper limit of normal) % 100 Score >1
platelet wunt(%)
FIB-4 age (years) x AST (%) Score
\/(platelet count (“,J—g) x ALT (%) >3.25

Table 2 Liver Stiffness Scores in Ultrasound Elastography

In NASH, a score of 14.9 is correlated with 90% specifi-
city for ruling-in cirrhosis.'? Table 2 shows the general
ranges correlating to fibrosis that have been accepted irre-
spective  of underlying chronic liver disease."
Furthermore, two predictive models are used to determine
the prognosis of patients with liver cirrhosis, the Child-
Pugh and MELD (model for end-stage liver disease) score.
The Child-Pugh score is based on the degree of ascites,
concentration of bilirubin and albumin, prothrombin time
and degree of encephalopathy. It is associated with the
grade of liver dysfunction and the likelihood of developing
complications of liver cirrhosis. Patients with a score of 5
or 6 have Child-Pugh A cirrhosis (well compensated),
those with a score of 7 to 9 have Child-Pugh B cirrhosis
(significant hepatic dysfunction), and those with a score of
10 to 15 have Child-Pugh C cirrhosis (decompensated
cirrhosis). The MELD score includes creatinine, bilirubin
and prothrombin time. It is predominantly used to predict
30-day mortality rates in patients with liver cirrhosis and

prioritize patients for liver transplantation.

Clinical Features of Cirrhosis

There are several signs of advanced liver disease that can
be visualized on physical examination including palmar
erythema, spider nevi (Figure 1A), gynecomastia, scleral
icterus (Figure 1B), decreased body hair, and testicular
atrophy. Palmar erythema is characterized by reddening
of the thenar and hypothenar eminences. Spider nevi and
gynecomastia are related to increased plasma levels of
estrogen.' Jaundice results from biliary pigmentation
within tissue and is observed in the sclera with bilirubin
levels as low as 2.5 mg/dL. Additional findings such as
caput medusae, hemorrhoids, and splenomegaly can be

observed in the setting of increased portal pressure.”'*

Bleeding Disorders and
Coagulopathy in Cirrhosis

Patients with cirrhosis possess a hemostatic imbalance with
an increased risk of bleeding and a concomitant risk of
thrombosis. Patients are at risk of bleeding due to coagulation
factor deficiencies, thrombocytopenia, platelet dysfunction,
and an altered fibrinolytic system. The deficiency in

Metavir Score''? FO-FI (Normal-Mild)

F2 (Mild-Moderate)

F3 (Moderate) F4 (Severe)

Liver stiffness (kPa) 2.5-7

7-9.5 9.5-12.5 12.5-75
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Figure | Clinical features of cirrhosis. (A) Spider nevi. (B) Severe scleral icterus. (C) Ascites.

coagulation factors predominantly affects the vitamin
K dependent factors: II, VII, IX, and X.">'® Splenic seques-
tration and decreased levels of thrombopoietin production
results in thrombocytopenia. Moreover, fibrinolysis occurs
due to accelerated intravascular coagulation and fibrinolysis
(AICF),
Conversely, deficiencies in Protein C and S with elevations
in the von Willebrand factor can lead to a hypercoagulable
state. Elevated levels of endothelial-derived von Willebrand

which causes premature clot dissolution.'”

factor and endothelial-derived factor VIII also promote
hypercoagulability and may contribute to the progression of
liver disease by thrombosis of small vessels within the liver.
This can result in ischemia and atrophy in a process known as
parenchymal extinction.'>'%!?

Assessment of bleeding risk in patients with cirrhosis prior
to high-risk procedures is complex and requires collaboration
between different specialists.”” Newer guidelines are emerging
for the best practice in coagulation management for cirrhosis
patients.”' Currently, prior to high-risk procedures, platelets
should be between 30 and 50 x 10°/L.?' Pending discussions
with specialists, the INR may need to be corrected with
vitamin K. Fresh frozen plasma for correction of an elevated
INR is not recommended.?' Low fibrinogen levels can indicate
the severity of liver disease, and the role of cryoprecipitate in
reducing bleeding outcomes is being studied.”? For elective
procedures, thrombopoietin agonists have been approved.'
Second-generation agents, avatrombopag and lusutrombopag,
result in a more modest increase in platelets when compared to
thrombotic
complications.”>® Lastly, anti-fibrinolytic therapy should be

first-generation agents and avoid
considered in cases where there is bleeding from mucosal
surfaces or puncture wound sites that are exposed to saliva

and ascites as these substances accelerate fibrinolysis.

Esophageal Varices
Progression of liver fibrosis can lead to worsening portal
hypertension and formation of portosystemic venous

shunts including esophageal varices, gastric varices and
hemorrhoids. Varices develop at a rate of 5% per year with
significantly higher rates in patients with decompensated
cirrhosis.”” They are present in roughly 85% of patients
with decompensated cirrhosis and a hepatic venous pres-
sure gradient (HVPG) of more than 10 mmHg.*** The
risk of variceal hemorrhage is dependent on variceal size
(small varices less than 5 mm versus large varices greater
than 5 mm), the presence of red wale marks or cherry-red
spots on varices and the severity of liver dysfunction as
indicated by the Child-Pugh Score.’*? Cirrhotic patients
should undergo diagnostic endoscopy to document the
presence or absence of varices and to determine their
risk for variceal hemorrhage. Of note, the BAVENO VI
Consensus Workshop defined criteria to identify patients
with compensated cirrhosis in whom endoscopy can be
avoided. These include liver stiffness <20 kPa by transient
elastography and a platelet count >150,000/mm.*** Based
on the individual risk of variceal hemorrhage, primary
prophylaxis with non-selective beta-blockers and/or endo-
scopic band ligation may be indicated.>® (Figure 2) The
use of non-selective beta-blockers reduces portal pressure
and the risk of variceal hemorrhage. Carvedilol is com-
monly preferred due to intrinsic anti-alpha-1 receptor
activity and greater portal pressure reduction, but other
non-selective beta blockers such as propranolol and nado-
lol can also be used.**

Esophageal Variceal Hemorrhage

A serious and life-threatening complication of worsening
portal hypertension is esophageal variceal hemorrhage.
(Figure 3A) Active variceal bleeding is associated with
a 6-week mortality rate greater than 15%.2%33-53¢ Patients
at greatest risk for hemorrhage have large esophageal
varices (>5 mm) with high wall tension. Additional
sources of bleeding in portal hypertension include gastric
varices and portal hypertensive gastropathy.®> Patients
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Prevention
Avoid precipitating factors including
constipation, infections, bleeding,
sedatives and opioids;
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Presentation
Abdominal distension
Treatment

Diuretics and paracentesis

Prevention

Salt restriction and diuretics
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Hematemesis

Treatment
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blood products as indicated and
endoscopic band ligation
Prevention

Non-selective beta-blockers or
endoscopic band ligation
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Fever and abdominal pain
Treatment
Antibiotic therapy and albumin
Prevention
Prophylactic antibiotic therapy in
selected patients

Figure 2 Complications of decompensated cirrhosis. Image created with the BioRender software.

Figure 3 Esophageal varices. (A) Bleeding varix. (B) Bleeding varix status post
banding.

with esophageal variceal hemorrhage require escalation of
care to an intensive care unit for closer monitoring of
hemodynamics and consideration of intubation for airway
protection. The initial steps in the management include
establishing large bore intravenous access, fluid resuscita-
tion with crystalloid fluids and checking blood type for
transfusions to achieve a hemoglobin level of 8 g/dL.
(Table 3) Higher hemoglobin levels are counterproductive
as over transfusion may worsen portal hypertension and
outcomes.”~’ Patients with severe coagulopathy and
thrombocytopenia may benefit from platelet transfusions.
octreotide, a splanchnic

Vasoactive therapy with

vasoconstrictor, should be initiated before endoscopic eva-
luation to decrease the incidence of active bleeding during
endoscopy. Splanchnic vasoconstrictors should be contin-
ued for 5 days to reduce the risk of re-bleeding.*** The
final goal is to control the bleeding with endoscopic band

ligation. 2534

(Figure 3B) Salvage therapy for uncon-
trolled bleeding includes balloon tamponade if the creation
of a transjugular intrahepatic portosystemic shunt (TIPS)
is intended within the next 24 hours.*'-** Patients with a
HVPG greater than 20 mmHg are at greatest risk of
uncontrolled bleeding, early re-bleeding and death.”® For
secondary prophylaxis of variceal hemorrhage, combined
therapy with non-selective beta-blockers and endoscopic
band ligation is recommended.****

Patients with variceal hemorrhage are also at high risk
for infection, such as pneumonia, spontaneous bacterial
peritonitis and urinary tract infection.** A meta-analysis
has shown that antibiotic prophylaxis with ceftriaxone for
7 days decreases the risk of infection, helps control bleed-

ing and improves overall survival*®

Portal and Deep Vein Thrombosis

Portal vein thrombosis (PVT) is commonly seen in
patients with advanced cirrhosis due to increased venous
stasis in the portal vein.** A hypercoagulable workup is
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Table 3 General Recommendations for Common Complications of Decompensated Cirrhosis

Complication Treatment
Esophageal variceal hemorrhage | ® Transfuse for a hemoglobin goal of >8 g/dL
® Vasoactive therapy for 5 days; start prior to endoscopic band ligation (EBL)
® Urgent EBL
® Treat empirically for SBP for 7 days
.

Consider balloon tamponade for TIPS creation and transplant surgery for refractory cases

Ascites Salt restriction (<2g/day)

5-6 liters are removed

Fluid restriction if there is concurrent hyponatremia
Lasix and spironolactone at a ratio of 1:2.5

Large volume paracentesis (LVP) for refractory ascites. Provide albumin resuscitation (6-8g/L) for LVP if =

Spontaneous bacterial
peritonitis (SBP)

Treat for 5 days

for SBP

Empirically cover with cefotaxime or ceftriaxone (alternatives: fluoroquinolone for beta-lactam sensitivity)
Albumin on day | (1.5 g/kg) and 3 (I g/kg)
Narrow antibiotic based on bacterial culture

Start secondary prophylaxis with ciprofloxacin (alternative: bactrim) after first event or if patient is high-risk

Hepatic encephalopathy

Lactulose (oral or enema) and rifaximin
Checking ammonium is not recommended

Consider transplant for refractory cases

Hypervolemic hyponatremia
Hold diuretics
Albumin challenge

+ Hypertonic saline

Fluid restriction (1.5-2 liters per day)

Hepatorenal syndrome

® Consider transplant

Albumin, octreotide and midodrine (norepinephrine or vasopressin in the intensive care unit)

typically not required in patients with no prior history of
clotting."> Anticoagulation should be provided to sympto-
matic patients and liver transplant candidates to promote
recanalization and prevent progression.'” Intravenous
heparin and low-molecular weight heparin are options for
acute portal vein thrombosis, and direct anticoagulation
(DOAC) agents are considered safe and effective options
for chronic PVT in early stages of cirrhosis. In those
patients with advanced end-stage liver disease, the risk to
benefit comparison must be considered prior to initiating
anticoagulation therapy. Prior to the initiation of anticoa-
gulation, patients should be screened and treated for eso-
phageal varices if necessary.*’ A recent systematic review
and meta-analysis found that up to 50% of patients treated
for 6 months with anticoagulation had complete recanali-
zation of the portal vein.*® Moreover, patients with cirrho-
risk  of

thromboembolism.*>** Based on clinical evidence, DVT

sis are also at increased venous

prophylaxis should be provided to patients with liver cir-

who are and not

15,51,52

rhosis hospitalized actively

bleeding.

Fluid Complications in Cirrhosis

Ascites

Ascites is defined as overt abdominal distention caused
by the accumulation of fluid in the peritoneal cavity.
(Figure 1C) It is the most common complication of cir-
rhosis with approximately 50% of patients developing
ascites within 10 years of diagnosis.”*** Mild ascites is
only detectable by ultrasound, while moderate to severe
ascites can cause overt abdominal distension. First-line
treatment is sodium restriction to less than 2 g per day,
while fluid restriction can additionally be recommended if
a patient has concurrent hyponatremia. (Table 3) Next
steps in management include the initiation of diuretics
that usually consist of furosemide and spironolactone.
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Compared to other fluid overload syndromes, the use of
spironolactone is essential as it will block hyperaldoster-
onism in cirrhosis. Diuretics are often started at 40 mg
furosemide and 100 mg spironolactone daily doses and
titrated using a 1:2.5 ratio.’>® Patients who become
intolerant or refractory to diuretics due to renal dysfunc-
tion may require serial large volume paracentesis (LVP)
and/or consideration of a transjugular intrahepatic porto-
systemic shunt (TIPS).>* Once a patient receives a LVP it
is important to re-expand intravascular volume with albu-
min (recommended dose is 68 g of albumin per liter of
fluid removed if > 5 liters are removed) to prevent para-
(PICD),
a complication that arises due to decreased vascular resis-

centesis induced circulatory dysfunction
tance and hypovolemia with subsequent activation of the

renin-angiotensin-aldosterone and sympathetic system.>’

Spontaneous Bacterial Peritonitis

Cirrhosis patients with fever, abdominal pain, and acute
kidney injury should be evaluated for spontaneous bacter-
ial peritonitis (SBP), an infection in the ascites fluid.”®
(Figure 2) There are specific cirrhosis-associated altera-
tions of the immune system that make these patients
highly susceptible to infection.”*°® SBP is diagnosed by
performing paracentesis and examining the fluid for
a neutrophil cell count and bacterial culture. The criterion
for diagnosis is a neutrophil count > 250 cells/mm?® and/or
a positive bacterial culture.®™ Initial treatment for SBP
includes empiric broad-spectrum antibiotics, preferably an
intravenous third-generation cephalosporin until there is
speciation of culture studies and antibiotic susceptibilities
available.%® (Table 3) Albumin is recommended on day 1
(1.5 g/kg) and 3 (1 g/kg) based on a landmark trial show-
ing a significant decrease in mortality from 29% to 10%
with albumin administration.** Albumin also decreases the
risk of renal failure as studies have found that albumin
infusion is particularly effective in patients with a serum
creatinine > 1 mg/dl and a serum bilirubin > 4 mg/dl.%®
Following an episode of SBP, patients should be on sec-
ondary prophylaxis with options including ciprofloxacin,
norfloxacin, and bactrim to decrease risk of recurrence and
mortality.°>®” (Table 3) Primary prophylaxis of SBP is
indicated in patients with an ascites fluid protein lower
than 1.5 g/dL and at least one of the following: Child-Pugh
score > 9 and serum bilirubin level >3 mg/dl, creatinine
>1.2 mg/dL, blood urea nitrogen > 25 mg/dL or serum
sodium < 130.°*%%% It is also noteworthy that proton
pump inhibitors, frequently used in patients with cirrhosis,

may increase the risk of SBP and should be restricted to
those with a clear indication.”®

Hepatic Hydrothorax

Respiratory function can become compromised in about
5% of patients with decompensated cirrhosis by
a condition known as hepatic hydrothorax.®* This condi-
tion is associated with a large pleural effusion, typically
right sided in 85% of patients, due to passage of peritoneal

fluid through small defects in the diaphragm.®*”!

(Figure
4) Management is similar to ascites which includes sodium
restriction and diuretics. Thoracentesis is indicated for
symptomatic patients and if spontaneous bacterial
empyema is suspected. Insertion of a chest tube is contra-
indicated due to infectious complications and poor wound

healing.®

Hyponatremia

Portal hypertension and splanchnic vasodilation, secondary
to the release of nitrous oxide from endothelial cells, results
in decreased effective circulatory volume. This decreased
volume mimics a hypovolemia setting which activates the
renin-angiotensin-aldosterone pathway, activates the sympa-
thetic nervous system, and releases anti-diuretic hormone.”
Symptomatic hyponatremia with confusion, nausea, vomit-
ing, gait disturbance and muscle cramping may occur if
sodium levels fall below 125 mEg/L.”® Severe hyponatremia
has been associated with worse outcomes and often coincides

Figure 4 Chest Radiograph Demonstrating Hepatic Hydrothorax.
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with refractory ascites, frequent large volume paracentesis,
hepatic encephalopathy, SBP, hepatorenal syndrome (HRS)
and acute on chronic liver failure.”*’® Initial therapies
include fluid restriction (1.5-2 liters per day), discontinuation
of diuretics, administration of albumin, and the use of hyper-
tonic saline in severe and symptomatic cases.”> (Table 3)
Vaptans are not recommended for correction of hyponatre-
mia due to reports of drug induced liver injury.”®

Hepatic Encephalopathy

Hepatic encephalopathy (HE) is a clinical diagnosis asso-
ciated with brain dysfunction due to liver insufficiency,
portal hypertension, portosystemic shunting, and astrocyte
swelling.”” Almost a quarter of patients develop HE within
5 years after the diagnosis of liver cirrhosis.*>*' HE pre-
sents within a spectrum of non-specific neurologic and
psychiatric manifestations.®* According to the severity of

manifestations, HE can be classified as follows:”’

e Minimal: Detected only during neuropsychiatric
testing.

e Grade 1: Patient is oriented to person, place, time
and situation but shows psychomotor retardation
(slowed speech, decreased movement, impaired cog-
nitive function).

e Grade 2: Patient is disoriented to time and presents
with asterixis (characterized by flapping hand
tremor).

e Grade 3: Patient is somnolent with disorientation to
person, time, place and situation.

e Grade 4: Patient is comatose with lack of response to
painful stimuli.

It is important to note that while ammonia is a surrogate
marker of HE in patients with acute liver failure, blood
ammonia levels poorly correlate with the degree of HE in
patients with chronic liver disease and cirrhosis.* Thus,
testing for blood ammonia levels has no diagnostic value
and is not recommended.

HE can occur spontaneously or by precipitating condi-
tions including infection, bleeding, diuretic overdose, elec-
trolyte disorders and constipation.® (Figure 2) It is critical
to identify the existence of precipitating factors because
almost 90% of patients can be treated successfully by
solely correcting the underlying cause.®** Treatment and
prevention of HE typically involves lactulose, a non-
absorbed disaccharide laxative, that promotes the predo-
minance of non-urease-producing bacteria in the gut

microbiome, leading to decreased colonic ammonia pro-
duction and absorption.S(’ (Table 3) Patients are advised to
aim for three to four soft stools per day.””®” An adjunct
medication for secondary prevention is rifaximin, a non-
absorbed antibiotic used to decrease the enteric bacterial
flora.”®"%%? Combined treatment with lactulose and rifax-
imin has been shown to reduce the frequency of
hospitalization.®

Hepatorenal Syndrome

Hepatorenal syndrome (HRS) is a serious complication of
acute or chronic liver disease. Patients with decompen-
sated cirrhosis have a 18% and 40% probability of devel-
oping HRS at 1 and 5 years, respectively.”® HRS is
a diagnosis of exclusion fulfilling the following major
criteria: cirrhosis with ascites, serum creatinine greater
than 1.5 mg/dL, no improvement of serum creatinine (<
1.5 mg/dL) after discontinuing diuretics and providing
a 3 day albumin challenge (1g/kg, max daily is 100g),
absence of shock or exposure to nephrotoxic drugs, and
absence of parenchymal kidney disease.”’ Based on prac-
tice guidelines, the recommended management of HRS
includes albumin, midodrine and octreotide. (Table 3)
This
mortality.”> For patients in the intensive care unit, norepi-

regimen has shown significant reduction in
nephrine or vasopressin can be used instead of midodrine.
The goal of these therapies is to improve kidney function

by promoting renal blood flow.

Hepatocellular Carcinoma

The incidence of hepatocellular carcinoma (HCC) in cir-
rhosis is between 1 and 8% per year.”> According to the
2018 AASLD guidelines, patients with Child-Pugh A or
B cirrhosis should be routinely screened with an ultra-
sound every 6 months with or without obtaining an alpha
fetoprotein level (AFP).”® Lesions > 10 mm and an AFP
>20 ng/mL should prompt further evaluation with non-
invasive diagnostic imaging such as a multiphase CT or
MRI. The Liver Imaging Reporting and Data System (LI-
RADS), a standardized reporting and classification system
created by the American College of Radiology, is inte-
grated into the AASLD non-invasive diagnostic criteria for
HCC. Imaging features diagnostic for definitive HCC are
those consistent with a LI-RADS 5 lesion. A lesion >
20 mm is classified as LI-RADS 5 if there is arterial-
phase hyperenhancement and one or more of the follow-
ing: size increase in a mass by > 50% in < 6 months
(threshold growth), enhancing capsule or non-peripheral
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washout. A lesion between 10 and 19 mm meets criteria
for a LI-RADS 5 lesion if at least two of the former
criteria are met, or there is arterial-phase hyperenhance-
ment with either non-peripheral washout or threshold
growth.

Treatment options for HCC include local ablation with
ethanol or acetic acid, radiofrequency ablation, microwave
ablation, laser, and cryotherapy. Surgical resection and
orthotopic liver transplantation represent additional treat-
ment options. According to the Barcelona Clinic Liver
Cancer staging system, treatment options for very early
HCC (Stage 0) characterized by one nodule < 2 cm include
local resection, radiofrequency (RFA), and microwave
ablation (MWA). For early HCC (Stage A), classified as
one nodule or up to three nodules less than 3 cm, treatment
with all modalities can be considered. However, local
resection is favored for patients with intact liver function
and lack of clinically significant portal hypertension.
Frequent surveillance imaging following resection should
be conducted in the first year, as the risk of HCC recur-
rence is highest in the first year and then at least every 3—6
months thereafter.”> For patients who are not surgical
candidates, RFA is preferred over ethanol ablation based
on randomized control studies showing improved survival
outcomes.”> > In terms of thermal ablation therapies,
a recent systematic review and meta-analysis showed that
MWA is associated with a greater reduction in local tumor
progression and is non-inferior in regard to safety when
compared to RFA.’° Surveillance imaging following abla-
tion should be obtained at least every 3 months during the
first year due to the high risk of recurrence and then every
6 months.”?

Liver transplantation is another option for patients
within the T1 and T2 Milan criteria classified as having
one lesion of less than 5 cm or up to three lesions each
between 1 and 3 cm with no evidence of vascular invasion
or extra-hepatic metastases. The Milan criteria have been
widely accepted for liver transplantation in patients with
HCC given the markedly improved recurrence-free and
overall survival rates at 4-5 years of close to 75%.°
AASLD currently recommends bridging transplantation
with locoregional therapy, such as ablation, transarterial
chemoembolization (TACE), transarterial radioemboliza-
tion (TARE), for patients within the T2 Milan criteria to
delay progression and subsequent delisting from the trans-
plant list, as well as for patients with lesions beyond the

Milan criteria.®’

For a patient with a multinodular liver, intermediate
HCC (Stage B), treatment options are locoregional therapy
with TACE or TARE. To date, there are conflicting data
and a paucity of studies to establish superiority between
TACE and TARE methods.'*?*° Moreover, studies inves-
tigating the benefit of systemic therapy with TACE have
shown inconsistent results in regard to improved survival
and is currently not recommended for intermediate
HCC.'%1% For advanced HCC (Stage C), associated
with malignant portal vein invasion and/or extrahepatic
metastasis, treatment with systemic therapy is available
and includes multi-kinase inhibitors, sorafenib or lenvati-
nib, that are approved by the US Food and Drug
Administration (FDA) as first-line agents.'”” "% Second
line agents include alternative multi-kinase inhibitors, such
as regorafenib and cabozantinib, and immunotherapeutic
agents such as nivolumab and pembrolizumab that target

the programmed cell death-1 receptor.”>'!"

End-Stage Liver Disease
Management
Transjugular Intrahepatic Portosystemic

Shunt (TIPS)

TIPS has been used for the past two decades to mitigate
the complications of portal hypertension. This shunt pro-
vides an alternative path for blood flow through the portal
system into the inferior vena cava. The indications for
TIPS include refractory ascites, refractory hepatic hydro-
thorax, uncontrolled esophageal or gastric variceal
hemorrhage and uncontrolled bleeding from portal hyper-
beta

(Table 3) The absolute contraindications for

tensive  gastropathy while on non-selective

blockers.'!?
TIPS include congestive heart failure, systemic infection,
severe pulmonary hypertension, multiple hepatic cysts,
and unrelieved biliary obstruction."'> The MELD score
can be used to predict the 3 month mortality risk follow-
ing TIPS creation, which was its original purpose prior to
organ allocation.''® As a clinician, it is important to be
mindful of complications that can arise from TIPS. The
most common complication is new onset or worsening
hepatic encephalopathy (incidence of 20-31%). Another
complication is TIPS dysfunction, defined as stenosis or
occlusion.''? TIPS patency can be evaluated by Doppler
ultrasound and this imaging study should be considered
when a cirrhosis patient decompensates. The expanded
use of polytetrafluoroethylene (ePTFE)-covered stents has
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reduced the complications of occlusion and stenosis by

maintaining patency of the shunt,''%'4-116

Liver Transplant

Liver transplantation should be considered in patients with
complications from end-stage liver disease refractory to
medical therapy. These include refractory ascites, recurrent
blood loss due to portal hypertensive gastropathy, refrac-
tory variceal hemorrhage, hepatorenal syndrome, hepato-
cellular dysfunction with a MELD > 15, refractory hepatic
encephalopathy, and non-metastatic HCC."'” Allocation of
transplants is regulated by the United Network for Organ
Sharing (UNOS) and prioritization of patients is based on
a modified version of the MELD score, MELD-Na, as
studies have shown that hyponatremia correlates with

higher mortality rates on the waiting list.'"'”''®
Identifying and referring patients to transplant centers
early is essential for a complete evaluation of their

candidacy.

Conclusion

This article reviews the management of patients with liver
cirrthosis based on practice guidelines from the American
Association for the Study of Liver Diseases and literature
review. Patients with compensated cirrhosis are usually
asymptomatic and have a greater likelihood of preserving
liver function if risk factors are removed and the underlying
condition is treated. Progression of fibrosis to cirrhosis may
lead to worsening of portal hypertension and complications
including variceal hemorrhage, refractory ascites, sponta-
neous bacterial peritonitis, hepatic encephalopathy, hepator-
enal syndrome, as well as hepatocellular carcinoma. Given
the high morbidity and mortality of these complications, it is
important to identify and refer these patients early to trans-
plant centers for evaluation of liver transplantation.
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