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Preamble

Gl and Liver Foundation (Myanmar) has produced clinical practice guidelines on Hepatitis
B, Hepatitis C and Cirrhosis of the Liver to assist all the practicing doctors in the treatment of Liver

Diseases.

However, AASLD has recently adopted a policy to differentiate between guidelines and

guidance. AASLD published guidelines on some topics and guidance on some other diseases.

And therefore, it’s time for GLF (Myanmar) to review the policy whether it should be clinical
practice guidelines or guidance in future publications. For that purpose, GLF (Myanmar) decided to
follow the AASLD policy.

According to the AASLD, practice guidelines use clinically relevant questions, which are
then answered by systematic reviews of the literature and followed by data-supported
recommendations. The guidelines are developed by a multidisciplinary panel of experts who rate the
quality (level) of the evidence and the strength of each recommendation using the Grading of
Recommendations Assessment, Development, and Evaluation system (“GRADE”). (AASLD
Family of Websites:AASLD.org)

AASLD also publishes guidance on aspects of some topics. Practice guidances are based on
a comprehensive review and analysis of relevant published data and put forward guidance statements
to help clinicians understand and implement the most recent evidence. (AASLD Family of
Websites:AASLD.org)

By AASLD policy mentioned above what GLF (Myanmar) has published are not practice
guidelines but practice guidance. Therefore, future GLF (Myanmar) clinical practice publications
will be labelled as “GLF (Myanmar) Clinical Practice Guidance”.
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Introduction

Cirrhosis of the liver is a chronic and progressive condition resulting from prolonged
liver injury, characterized by significant fibrosis and the formation of regenerative nodules
within the liver. This disease typically arises after years of ongoing liver damage due to factors
such as chronic alcohol use, viral hepatitis, and Metabolic dysfunction-associated steatotic liver
disease (MASLD, formerly termed NAFLD). Over time, continuous injury and scarring
compromise liver function, leading to portal hypertension and increased risks of liver failure

and liver cancer.

The stages of cirrhosis are divided into two clinical groups: the compensated and the
decompensated. According to the recent Baveno VI consensus, these are also coined as
compensated advanced chronic liver disease (CACLD) and decompensated advanced chronic
liver disease (dAACLD) respectively. Patients suffering from cACLD do not have significant
damage to the liver and remain symptom-free. However, when the disease has progressed to
dACLD, it is accompanied by significant complications such as ascites, spontaneous bacterial
peritonitis, hepatic encephalopathy, hepato-renal syndrome, variceal bleeding, and jaundice
indicating liver dysfunction. These complications frequently cause impairment in the quality

of life and raise risks of death.

Modern diagnostic methods, including non-invasive imaging and laboratory
assessments, have facilitated the early identification of cirrhosis. Current treatment guidance
emphasizes a comprehensive approach that addresses the underlying cause, monitors disease
progression, and manages complications. Liver transplantation remains the definitive therapy
for suitable patients with end-stage disease. Through preventive and therapeutic measures, this
guidance aims to provide clinicians with effective, evidence-based strategies for managing

cirrhosis both cACLD and dACLD, ultimately improving patient outcomes and quality of life.



1. Definition and Epidemiology of Cirrhosis of Liver
1.1 Definition of Cirrhosis of Liver

Cirrhosis is defined anatomically as a diffuse process with fibrosis and nodule

formation. It is the end result of the fibrogenesis that occurs with chronic liver injury. [!]

Fibrosis is a reversible scarring response that occurs in almost all patients with chronic
liver injury. Ultimately, hepatic fibrosis leads to cirrhosis, characterized by nodule formation
and organ contraction. The exact moment when fibrosis becomes irreversible is not known, in

terms of either a histologic marker or a specific change in the matrix composition or content. !

Dense cirrhosis, with nodule formation and portal hypertension, is generally considered
irreversible. Irreversibility may be conferred by the density and cellularity of the septal scars,

leading to the loss of sources of interstitial collagenases.!”!
1.2. Epidemiology of Cirrhosis of Liver
1.2.1 Prevalence of Cirrhosis of Liver

In the Global Burden of Disease (GBD) Study 2017, the estimated number of people
with compensated cirrhosis was 112 million worldwide, corresponding to an age-standardized
global prevalence of compensated cirrhosis of 1,395 cases per 100,000 populations. F1COL is

a leading cause of death worldwide; it was associated with 2.4% of global deaths in 2019. [l
1.2.2 Etiologies of Cirrhosis of Liver

The major etiologies of cirrhosis are hepatitis B virus (HBV) and hepatitis C virus
(HCV) infection, alcohol-associated liver disease, and non-alcoholic fatty liver disease
(NAFLD). Pl Internationally, within the cohort of individuals diagnosed with cirrhosis, 42%
were afflicted with HBV infection, while 21% presented HCV infection. When examined
through the lens of WHO regions, the prevalence of HBV infection among cirrhotic patients
peaked in the Western Pacific region (59%), contrasting sharply with its nadir in the Americas
(5%). Conversely, the highest incidence of HCV infection within this demographic was
observed in the Eastern Mediterranean region (70%), whereas Africa and the Western Pacific
displayed the lowest rates (both 13%). The incidence of cirrhosis attributed to heavy alcohol
consumption was notably elevated in Europe (16-78%) and the Americas (17-52%), though
comparatively subdued in Asia (0-41%). Data pertaining to the prevalence of NAFLD among

cirrhotic patients were somewhat constrained yet estimates ranged from 2% in South Korea



and Brazil to 18% in Canada. [®! However, the past decade has seen major changes in the

etiology and burden of liver disease. [']
1.2.2.1 Trends in the Etiology of Cirrhosis of Liver

In the Americas, the etiology of cirrhosis is undergoing a transformation. Formerly
dominated by active HBV and HCV infections, the landscape is now characterized by resolved
or managed viral hepatitis, alcohol abuse, and NAFLD. These trends correlate with the

escalating rates of obesity and alcohol intake observed across the region. ©!

Within the European context, there is a discernible upward trend in the prevalence of
cirrhosis attributed to non-alcoholic fatty liver disease (NAFLD), juxtaposed with a concurrent
decrease in cases linked to alcohol consumption. This decline in alcohol-associated cirrhosis
may be attributed to the implementation of public health policies, including the enforcement of
minimum pricing for alcohol and heightened taxation. Furthermore, the data indicate a
diminishing prevalence of cirrhosis associated with hepatitis C virus (HCV) and hepatitis B

virus (HBV) infections across Europe. ©]

Data concerning the Southeast Asia region are notably limited. In a study encompassing
4,413 cirrhotic patients across 11 hospitals in India, alcohol consumption emerged as the
predominant etiology (34%), succeeded by other causative factors (29%), HBV infection
(18%), HCV infection (17%), and NAFLD (2%). I Conversely, among 192 cirrhotic
individuals subjected to endoscopic band ligation at a hospital in Pakistan, HCV infection
accounted for 63% of cases, while HBV infection was implicated in 19%. [*!]

Studies in the Western Pacific region have shown that NAFLD-associated and alcohol-
associated cirrhosis are increasing in this region, but viral hepatitis remains the dominant cause

of cirrhosis. [*%
1.2.2.2 Predictions for Etiology of Cirrhosis of Liver
HCV-associated Cirrhosis of Liver

The integration of a comprehensive literature review, a Delphi process, and Markov
modeling facilitated the projection of the burden of incident decompensated cirrhosis
associated with hepatitis C virus (HCV) for the year 2030. This collaborative approach yielded
an estimated escalation from 148,000 cases in 2020 to 174,000 cases globally by 2030. [*°]



HBV-associated Cirrhosis of Liver

Data on the projected global burden of HBV-associated cirrhosis are limited.
Projections in one study suggest that the incidence of HBV infection will fall by 2030 but that
HBV-related deaths will increase by 39% between 2015 and 2030. 4]

Despite the presence of vaccines and life-saving antiviral therapy, hepatitis B virus
(HBV) infection continues to be significantly underdiagnosed. Consequently, only a minority
of patients eligible for treatment receive antiviral therapy, further compounded by hindrances
to HBV elimination efforts globally due to the COVID-19 pandemic. These observations
underscore the persistence of HBV as a substantial public health menace in the forthcoming

decade. [*°]
Alcohol-associated Cirrhosis of Liver

A study conducted in the United States projected a notable surge of 77% in the age-
standardized incidence of decompensated alcohol-associated cirrhosis, anticipated to rise from
9.9 cases per 100,000 patient-years in 2019 to 17.5 cases per 100,000 patient-years by 2040.[*¢]

MASLD-associated Cirrhosis of Liver

Projections indicate a substantial escalation in incident decompensated cirrhosis
associated with Metabolic-Dysfunction associated Steatotic Liver Disease (MASLD) across
several Asian regions. Between 2019 and 2030, forecasts anticipate a 65% increase in Hong

Kong, an 85% increase in South Korea, and a 100% increase in Singapore and Taiwan. [*]
2. Diagnosis, and Prognosis of Cirrhosis of Liver

2.1 Diagnosis of Cirrhosis of Liver

2.1.1 Clinical

In clinical terms, cirrhosis is described as either ‘compensated’ or ‘decompensated’.
This i1s an important clinical distinction. The natural history of cirrhosis is characterized by an

asymptomatic compensated phase followed by a decompensated phase.
2.1.1.1 Compensated cirrhosis

Patients with compensated cirrhosis are typically asymptomatic and may be picked up
as a result of abnormalities found on routine blood tests or signs found on clinical examination,

for example, hepatomegaly, splenomegaly, vascular spiders, palmar erythema, and so on. Not



all compensated cirrhotic are the same. Decompensation may occur at a rate of 5-7% per year

and may be precipitated by bacterial infection, surgery, trauma, or medication. [l
2.1.1.2 Decompensated cirrhosis

Decompensated cirrhosis is marked by the development of overt clinical signs, the most
frequent of which are ascites, bleeding, encephalopathy, and jaundice. Following the first
appearance of any of these, the disease usually progresses more rapidly towards death or liver

transplantation. [%]

2.1.2 Laboratory

2.1.2.1 FIB-4 score

FIB-4 = Age (years)xAST (U/L)/ [PLT (10°/L) xALT'? (U/L)].

The FIB-4 index is a simple non-invasive approach using selected laboratory measures
(AST, ALT, platelet count) in combination with patient age. FIB-4 score <1.45 had a negative
predictive value of 90% for advanced fibrosis. In contrast, a FIB-4 >3.25 would have a 97%

specificity and a positive predictive value of 65% for advanced fibrosis. ['*]
2.1.2.2 APRI score

APRI score means AST to platelet ratio index.
APRI = [{AST (IU/L)/ AST _ULN (IU/L)} x100]/platelet count (10°/L)

Evidence of significant fibrosis (>F2) should be based on an APRI score of >0.5 and
cirrhosis (F4) should be based on an APRI score of >1.0. [*°]

2.1.2.3 Platelet Count

Platelet count is a simple test. Unlike APRI and FIB-4, the platelet count has not been
used alone to evaluate hepatic fibrosis. However, platelets have significant change in patients
with liver fibrosis, and platelets as an indicator are involved in many conventional combination
models of liver fibrosis. ! Thrombocytopenia (platelet count < 150000/uL) is one of the most

common abnormalities in patients with cirrhosis, seen in up to 78% of cirrhotic patients. [*!!

2.1.3 Imaging
2.1.3.1 Ultrasound

USG is a useful technique to assess morphological and structural changes to the liver

and is useful in evaluating cirrhosis. However, it is not sensitive for evaluating and staging



early fibrosis. D’Onofrio and colleagues reported conventional USG has a sensitivity of only

25% in identifying liver fibrosis in chronic liver disease. [**!
2.1.3.2 Computed tomography (CT)

CT is useful in assessing morphological features for the diagnosis of liver fibrosis and
cirrhosis. However, CT is not considered to be sensitive enough for staging less advanced

stages of liver fibrosis. *]
2.1.3.3 MRI

MRI can evaluate morphologic and structural changes related to liver fibrosis. Imaging
features include surface nodularity, widening of fissures, expanded gallbladder fosse sign,
posterior hepatic notch sign, increased caudate to right lobe ratio, enlargement of the lateral
segments of the left lobe and caudate lobe, regenerative nodules, splenomegaly, portosystemic
varices, and ascites. However, in terms of diagnosis of early-stage liver fibrosis, the technique

is less sensitive. [*?!
2.1.3.4 Transient elastography

Liver fibrosis can be staged using 1-dimensional ultrasound TE, which measures the
velocity of a low-frequency (50 Hz) elastic shear wave propagating through the liver. This
velocity is directly related to tissue stiffness. The stiffer the tissue, the faster the shear wave
propagates. The results are expressed in kilopascals (kPa) and range from 1.5 to 75 kPa with
normal values around 5 kPa. (23,24). LSM > 12.5 kPa should be considered as cirrhosis.

Transient elastography (FibroScan®) is no longer contraindicated in pregnancy. [*°!
2.1.3.5 Liver biopsy

Liver histology remains the gold standard in all liver diseases for determining the
pattern and severity of necro-inflammatory activity and fibrosis, including any remodeling of
the parenchyma. However, liver biopsy can have multiple potential complications like pain and
bleeding (including death) that may occur after liver biopsy and discuss these appropriately

[26

with their patients beforehand. [**) Therefore, liver biopsy is not recommended as a routine

assessment for liver fibrosis in Myanmar.
2.2 Prognosis

When assessing the prognosis of cirrhosis of the liver, healthcare providers often use

two scoring systems: the Child-Pugh score and the Model for End-Stage Liver Disease



(MELD) score. These scores help determine the severity of liver disease and predict patient

outcomes. 7]
2.2.1 Child-Pugh Score

The Child-Pugh score is based on five clinical measures: total bilirubin levels, serum
albumin levels, prothrombin time, presence of ascites, and presence of hepatic encephalopathy.
Each measure is assigned a score from 1 to 3, with higher scores indicating more severe liver
dysfunction. The total score is then used to classify patients into three categories: Class A (5-6

points), Class B (7-9 points), and Class C (10-15 points).

These classes correlate with one-year survival rates for patients with Child-Pugh class
A, B, and C cirrhosis approximately 100, 80, and 45 percent, respectively. Treatment decisions
for patients with cirrhosis are often guided by their Child-Pugh score. Patients with well-
compensated cirrhosis (Child-Pugh Class A) may benefit from lifestyle modifications,
surveillance for complications, and management of underlying liver disease. Patients with
decompensated cirrhosis (Child-Pugh Class B or C) may require more intensive medical
management, including medications to manage symptoms, procedures to address

complications, and evaluation for liver transplantation.

Table (1) Child-Pugh Classification of Severity of Cirrhosis of Liver

Child-Pugh classification of severity of cirrhosis

Points assigned

Parameter
1 2 3
Ascites Absent Slight Moderate
Bilirubin <2 mg/dL (<34.2 micromol/L) 2to3 mg/dL(34.2t0 51.3 >3 mg/dL (>51.3 micromol/L)
micromol/L)
Albumin >3.5 g/dL (35 g/L) 2.8t03.5g/dL (28 to 35g/L) <2.8 g/dL (<28 g/L)
Prothrombin time (seconds over <4 4t06 >6
control) or
INR <1.7 1.7t02.3 >2.3
Encephalopathy None Grade 1to 2 Grade 3to 4

2.2.2 MELD Score

The MELD score is calculated based on the patient's serum creatinine, total bilirubin,
and international normalized ratio (INR) levels. The formula for calculating the MELD score
is: MELD = 3.78 x In (serum bilirubin mg/dL) + 11.2 x In (INR) + 9.57 x In (serum creatinine
mg/dL) + 6.43. The MELD score ranges from 6 to 40, with higher scores indicating a higher
risk of mortality.



MELD scores below 10 are associated with a lower risk of mortality, while scores above
20 indicate a higher risk of mortality. MELD score is commonly used to prioritize patients for

liver transplantation, with higher scores indicating greater urgency.

Patients with higher Child-Pugh scores (Class B and C) and higher MELD scores are
at increased risk of complications such as variceal bleeding, hepatic encephalopathy, and

hepatorenal syndrome.
2.2.3 MELD-Na Score

Adds sodium to the MELD model for liver cirrhosis.
MELD-Na =MELD + 1.32 x (137-Na) - [0.033 x MELD * (137-Na)]

In the MELD-Na equation, sodium values less than 125 mmol/L are set to 125, and

values greater than 137 mmol/L are set to 137.

Hyponatremia is a common problem in patients with cirrhosis, and the severity of
hyponatremia is a marker of the severity of the cirrhosis. Serum sodium reflects the
vasodilatory state in cirrhosis and predicts waitlist mortality independent of the original MELD
score. There is a linear increase in mortality by 5 percent for each mmol decrease in serum
sodium between 125 and 140 mmol/L. Multiple studies have shown that the addition of serum
sodium concentration improved the predictive accuracy of the original MELD score in
hyponatremic patients with low MELD scores who were awaiting liver transplantation. Adding
serum sodium to the MELD model elevated the transplant priority for about 12 percent of listed

patients.

Limitations of the MELD-Na score included that serum sodium levels may be
vulnerable to alterations by diuretic use and intravenous fluid administration and that variables

of patient sex and serum albumin were not included.
2.3 Monitoring and Follow-Up

Patients with cirrhosis should undergo regular monitoring of their Child-Pugh and
MELD scores to assess disease progression and response to treatment. Changes in these scores
over time can indicate worsening or improvement of liver function and help guide adjustments
in management. Close follow-up is essential for patients with cirrhosis to prevent complications

and optimize outcomes.

In conclusion, the Child-Pugh and MELD scores are valuable tools in assessing the

prognosis of cirrhosis of the liver and guiding clinical management. By understanding the
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implications of these scoring systems and incorporating them into patient care, healthcare
providers can optimize outcomes for patients with cirrhosis and provide individualized

treatment plans based on their unique disease severity and prognosis.

Recommendation (Epidemiology, Diagnosis, and Prognosis of Cirrhosis of Liver)

1. In Myanmar, the major etiologies of cirrhosis are hepatitis B virus (HBV), hepatitis
C virus (HCV) infection, and alcohol-associated liver disease.

2. The Trends in the etiology of cirrhosis may be changing in other countries. However,
viral hepatitis still remains the major etiologies of cirrhosis in Myanmar.

3. For compensated cirrhosis, patients are usually asymptomatic and can be detected in
routine medical check-ups. Diagnosis can be roughly made by US. However, its
sensitivity is low and should be confirmed by non-invasive testing like FIB-4, APRI
and transient elastography if possible. APRI > 1.0 and LSM > 12.5 kPa should be
considered as cirrhosis.

4. For decompensated cirrhosis, diagnosis can be made by overt clinical signs.

5. CT and MRI are not routinely done for assessment of liver cirrhosis and are
considered only in cases suspected of HCC.

6. Liver biopsy is not recommended as a routine assessment for liver fibrosis in
Myanmar.

7. Child-Pugh score is a valuable tool in assessing the prognosis of cirrhosis of the liver
and guiding clinical management. MELD and MELD-Na scores are more useful in

patients who are awaiting liver transplantation.




3. Clinical Manifestations of Cirrhosis

Patients with compensated cirrhosis may be asymptomatic or may present with
nonspecific symptoms, such as anorexia, weight loss, weakness, fatigue, and muscle
wasting.[**! Patients with decompensated cirrhosis may present with jaundice, pruritus, signs
of upper gastrointestinal bleeding (hematemesis, melena, hematochezia), abdominal distension

from ascites, or confusion or sleep disturbances due to hepatic encephalopathy.

Patients with cirrhosis may present with diarrhea due to multifactorial causes (eg,
alterations in small bowel motility, changes in intestinal permeability, and bile acid deficiency).
Patients with cirrhosis may experience muscle cramps which may be related to a reduction in

effective circulating plasma volume.

Cutaneous manifestations of cirrhosis include jaundice, spider angiomata, skin
telangiectasias (termed "paper money skin" by Dame Sheila Sherlock), palmar erythema, white
nails, disappearance of lunulae, and finger clubbing, especially in the setting of
hepatopulmonary syndrome. [**) Patients with cirrhosis may experience gynecomastia and
impotence, loss of axillary and pubic hair from increased conversion of androgenic steroids
into estrogens. Spider angiomata and palmar erythema may also develop after

hyperestrogenemia. ! Major complications of cirrhosis will be discussed in separate chapters.
3.1 Hematologic Manifestations

Anemia may result from folate deficiency, hemolysis, or hypersplenism.
Thrombocytopenia usually is secondary to hypersplenism and decreased levels of
thrombopoietin. Coagulopathy results from decreased hepatic production of coagulation
factors. If cholestasis is present, decreased micelle entry into the small intestine leads to
decreased vitamin K absorption, resulting reduction in hepatic production of factors II, VII, IX,
and X. Patients with cirrhosis also may experience fibrinolysis and disseminated intravascular

coagulation. [**

3.2 Pulmonary and Cardiac Manifestations

Patients with cirrhosis may have impaired pulmonary function. Pleural effusions and
the diaphragmatic elevation caused by massive ascites may alter ventilation-perfusion
relations. Interstitial edema or dilated precapillary pulmonary vessels may reduce pulmonary

diffusing capacity. [**]
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Patients also may have hepato-pulmonary syndrome (HPS). In this condition,
pulmonary arteriovenous anastomoses result in arteriovenous shunting. HPS is a potentially
progressive and life-threatening complication of cirrhosis. Classic HPS is marked by the
symptom of platypnea (shortness of breath relieved when lying down and worsened when
sitting or standing), and the finding of orthodeoxia (decrease in the arterial oxygen tension
when the patient moves from a supine to an upright position), but the syndrome must be

considered in any patient with cirrhosis who has evidence of oxygen desaturation. [**]

Porto-pulmonary hypertension (PPHTN) is observed in up to 6% of patients with
cirrhosis. PPHTN is defined as the presence of a mean pulmonary artery pressure of greater

than 25 mm Hg in the setting of a normal pulmonary capillary wedge pressure.

Cirrhotic cardiomyopathy refers to chronic cardiac dysfunction in a patient with
established cirrhosis, characterized by a blunted contractile response to stress
(pharmacological/surgical or inflammatory) and an altered diastolic relaxation, often
associated with electrophysiological abnormalities such as prolongation of the QTc interval.

These phenomena occur in the absence of any other cardiac disease. [**]
3.3. Clinical Cirrhosis

Clinically, cirrhosis presents in two main stages: compensated and decompensated.
Decompensation most commonly occurs when portal pressure gradients are at or exceed 10
mmHg (measured by the hepatic venous pressure gradient or HVPG). This pressure gradient is

defined as “clinically significant portal hypertension” or CSPH. [*°]

Decompensation is defined by the development of clinically overt complications of
portal hypertension, specifically overt ascites, variceal hemorrhage, or overt hepatic
encephalopathy (HE). Although the median survival in the patient who is compensated exceeds
12 years, once a patient develops a decompensating event, median survival decreases to less

than 1.5 years. %
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Table (2) Stages of Cirrhosis of Liver

Compensated cirrhosis

Stages of chronic liver disease i i i Decompensated

g Lower risk (_)f Higher risk _of Sl

decompensation | decompensation

Clinical features

: None None One or more event
(ascites, VH, or HE)
HVPG 5-10 >10 (CSPH) > 20
Endoscopic features No varices + Varices + Varices

3.3.1 Compensated Cirrhosis of Liver

Patients with compensated cirrhosis are typically asymptomatic and may be diagnosed
as a result of abnormalities found on routine blood tests or clinical examination. Not all
compensated cirrhotic patients are the same. The presence of esophageal or gastric varices,
indicative of the presence of clinically significant portal hypertension is associated with a worse

prognosis. [*]

Because of the strong association with clinical outcomes, patients with compensated
cirrhosis should be subclassified into those without and with CSPH. Decompensation may
occur at a rate of 5—7% per year and may be precipitated by bacterial infection, surgery, trauma,
medication, or malignant change. Hepatocellular carcinoma occurs at a rate of 1-3% per year

and screening with biannual ultrasound and AFP is recommended. *”!
3.3.2 Decompensated Cirrhosis of Liver

Decompensation most commonly occurs when portal pressure gradients are at or
exceed 10 mmHg, measured by the hepatic venous pressure gradient. Among patients with
decompensated cirrhosis, those who develop successive complications (i.e., recurrent variceal
hemorrhage, refractory ascites, hepatorenal syndrome, spontaneous bacterial peritonitis,
jaundice) exhibit much higher mortality rates; this stage has now been designated as “further

decompensation”., "]

3.3.3 Reversibility of Cirrhosis of Liver

Cirrhosis is usually believed to be irreversible. However, fibrosis may regress if the
initiating insult is removed, for example, hepatitis C, biliary obstruction, obesity, or iron

overload. In most cases repeat liver biopsies have shown a lesser degree of fibrosis rather than
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a reversion to normal liver. Reversal of human cirrhosis is probably a slow process and may
take several years. >’ Not all patients with cirrhosis have a reversible disease. Patients in the
earlier stages of cirrhosis are more likely to witness the reversal of cirrhosis. Although the point
at which cirrhosis is irreversible is not established, cirrhosis becomes irreversible once septal

neovascularization happens and portal pressure increases significantly. [*!]

Recommendation (Clinical Cirrhosis of Liver)

8. Clinically significant portal hypertension can be diagnosed by the presence of clinical
decompensation or of gastroesophageal varices on endoscopy, or portosystemic
collaterals or hepatofugal flow on Doppler USG as HVPG is not available in Myanmar.

9. Vibration-controlled transient elastography is widely available in Myanmar and liver
stiffness measurement by TE can be used to noninvasively identify CSPH in

combination with platelet count.

10. CSPH can also be diagnosed when LSM > 25KPa or LSM 20-24.9 with platelet count
< 150 or LSM 15-19.9 with platelet count < 110.

11. According to Baveno VII criteria, CSPH can be ruled out if LSM < 15 kPa and platelet
count > 150 K/mma3.

12. Endoscopy is recommended in patients with CSPH (LSM > 20 and platelet count
<150).

13. Fibroscan assessment should be in an optimal setting (fasting > 3hr) and should be done

by trained operator.
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4. Management
4.1 General Management of Cirrhosis of Liver

The management of the compensated cirrhotic patient is directed towards the
maintenance of an adequate balanced diet, avoidance of alcohol and obesity, early detection of
hepatocellular carcinoma, fluid retention, and encephalopathy, maintenance of renal function,
and prevention of variceal hemorrhage. Treatment in the decompensated cirrhotic patient is
directed towards the specific form of decompensation, for example, hepatic encephalopathy,
ascites, and variceal bleeding. In many cases, the episode of decompensation is precipitated by
an event such as sepsis, hypotension, or injudicious medications. Identification and treatment

of these precipitating causes may help to return the patient to a compensated state. [**]

Recommendation (General Management of Cirrhosis of Liver)

14. Lifestyle modification and treatment of underlying liver disease is recommended to
prevent progression to CSPH and decompensation in all stages of cirrhosis.

15. In patients with compensated cirrhosis and CSPH, the goal of therapy is to prevent the

development of clinical decompensation.

16. NSBBs (preferably carvedilol 12.5 mg/day) should be considered for patients with
clinically advanced liver disease with CSPH to prevent decompensation.

17. NSBBs should not be administered to patients with asthma, advanced heart block, and
bradyarrhythmia, and caution should be used in patients with chronic obstructive

pulmonary disease and peripheral arterial diseases.

4.1.1 Pain Management

The general approach to chronic pain management for patients with cirrhosis can be
divided into pharmacological and nonpharmacological approaches. The first step in addressing
pain is to assess and treat reversible causes (e.g., tense ascites, local infection, and
musculoskeletal injury). The chronicity of pain also determines the approach. For example,
acute pain (<12 weeks) is more responsive to short-term opioid therapy than chronic pain.
Optimal chronic pain management often involves multimodal, nonpharmacological
approaches, including behavioral management, physical therapy, and procedural

approaches.*!
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Recommendation (Pain Management in Cirrhosis of Liver)

18. Assessment and treatment of reversible causes of pain should be addressed first.

19. Localized pain (e.g., knee osteoarthritis) should be addressed with local, rather than

painkillers.

20. Acetaminophen, 500 mg every 6 h, up to a maximum dose of 2 g/d, is the preferred

first-line pharmacotherapy for the management of pain in patients with cirrhosis.
21. Systemic NSAIDs should be avoided in patients with cirrhosis.

22. Opioids should be avoided, when possible, for chronic pain. When necessary, opioids
should be used with caution with appropriate laxatives.

4.1.2 Muscle Cramps Management

Muscle cramps are common in cirrhosis and negatively impact health-related quality of
life. Alterations in nerve function, energy metabolism, plasma volume, and electrolytes may
contribute to the development of muscle cramps. Muscle cramping associated with cirrhosis

is often spontaneous, intermittent, and nocturnal. %]

Recommendation (Muscle Cramps Management in Cirrhosis of Liver)

23. Checking serum electrolyte levels and repleting potassium, magnesium, and zinc is the
first step in the management of muscle cramps in patients with decompensated

cirrhosis.

24. Taurine (2-3 g daily), vitamin E (200 mg three times a day), and baclofen (5-10 mg
three times a day) can be considered in patients with cirrhosis and significant muscle

cramps.
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4.1.3 Pruritus Management in Cirrhosis of Liver

Pruritus is a common symptom in patients with cirrhosis of all etiologies, although it

disproportionately affects patients with cholestatic liver diseases. [*]

Recommendation (Pruritus Management in Cirrhosis of Liver)

25. Pruritus should be approached starting with nonpharmacological options, including
using moisturizing creams, avoiding hot baths and harsh soaps, and using loose-

fitting clothes and cool humidified air.

26. Cholestyramine (4g/day with titration up to 16 g/day if needed) is recommended as

first-line treatment for pruritus.

27. Low-dose naltrexone, Rifampicin (in anicteric patients), and sertraline can be
considered as alternative agents, but these agents require careful titration in

decompensated cirrhosis.

4.2 Specific Management of Cirrhosis of Liver

If the cause of cirrhosis is known, then specific treatment should be given. Antiviral
treatment can eliminate the virus in hepatitis C and suppress it in hepatitis B. Liver function
typically improves with antiviral treatment. Steroids and immunosuppressive drugs can be used
in autoimmune hepatitis. Ursodeoxycholic acid should be given early in the course of primary
biliary cirrhosis and continued long-term. Wilson’s disease is treated with chelation therapy
and hemochromatosis with venesection. In alcoholic cirrhosis, abstinence is essential. Weight

loss may be beneficial in MASH cirrhosis.
4.2.1 Antiviral therapy for HBV-related Cirrhosis of Liver

Antiviral therapy can suppress HBV replication in patients with HBV-related cirrhosis.
Patients with compensated or decompensated cirrhosis need treatment, with any detectable
HBV DNA level regardless of ALT levels. The long-term administration of a potent
nucleotid(s)e analogue with a high barrier to resistance is the treatment of choice. The main
goal of therapy is to improve survival and quality of life by preventing disease progression,

and consequently HCC development.
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Recommendation (Antiviral therapy for HBV-related Cirrhosis of Liver)

28. The preferred antivirals are Entecavir, Tenofovir Disoproxil Fumarate, and Tenofovir

Alafenamide as monotherapy.

4.2.2 Antiviral therapy for HCV-related Cirrhosis of Liver

Treatment with direct-acting antivirals (DAAs) regimens can achieve high sustained
virological response (SVR) rates exceeding 90% without serious adverse reactions. SVR will

provide significant reversion of the fibrosis and prevention of HCC.

Patients with decompensated cirrhosis without concomitant co-morbidities that could
impact their survival should be treated urgently. Patients with decompensated cirrhosis without
HCC can be treated prior to liver transplantation. Treatment should be initiated as soon as
possible in order to complete a full treatment course before transplantation and assess the effect
of viral clearance on liver function because significant improvement in liver function may lead

to deferring liver transplant in selected cases. [*°]

Ribavirin should be added in genotype 3 treatment naive cirrhotic patients or treatment-
experienced patients who have Y93H mutation and decompensated cirrhotic patients. More
frequent monitoring with full blood count is recommended if Ribavirin is used. Ribavirin
should not be used in women of childbearing potential and their partners during and 6 months

prior to pregnancy. *%

Recommendation (Antiviral therapy for HCV-related Cirrhosis of Liver)

29. Sofosbuvir 400mg + Velpatasvir 100mg for 12 weeks is the preferred regimen in

compensated cirrhotic patients.
30. For decompensated cirrhotic patients -

- Sofosbuvir + Velpatasvir plus weight-based Ribavirin for 12 weeks or
- Sofosbuvir + Velpatasvir for 24 weeks in Ribavirin ineligible patients

- Low initial dose of ribavirin (600 mg) is recommended for patients with CTP class C
cirrhosis of liver.
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4.2.3 Therapy for Alcohol-related Cirrhosis of Liver

Patients with alcohol-related cirrhosis should be advised and encouraged to achieve

complete abstinence from alcohol to reduce the risk of liver-related complications and

mortality. ]

Recommendation (Therapy for alcohol-related Cirrhosis of Liver)

31. Alcohol should be completely stopped.

32. Considering the potential risk of Wernicke’s encephalopathy, supplementation with B-

complex vitamins is recommended.

4.2.4 Therapy for MASLD-related Cirrhosis of Liver

The prevalence of MASLD and MASH is rising worldwide in parallel with increases
in the prevalence of obesity and metabolic comorbid diseases (insulin resistance, dyslipidemia,
central obesity, and hypertension). If not properly treated, the situation can progress to MASH

and cirrhosis of liver and even HCC. B

MASH-related cirrhosis is already the leading indication for liver transplantation in
women and those >65 years of age in the United States and is on par with alcohol as the leading

indication overall. [*°]

18



Recommendation (Therapy for MASLD-related Cirrhosis of Liver)

33.Dietary and behavioral therapy-induced weight loss is recommended in MASLD

patients to improve liver injury.

34. For overweight/obese patients, weight reduction should be > 5% to reduce liver fat, 7-

10% to improve liver inflammation, and > 10% to improve fibrosis.

35. Diet and exercise interventions are also recommended to reduce liver fat in normal-
weight adults with MASLD.

36. Patients with MASLD who are overweight or obese should be prescribed a diet that
leads to a caloric deficit. Diets with limited carbohydrates and saturated fat and
enriched with high fiber and unsaturated fats (e.g., Mediterranean diet) should be

encouraged due to their additional cardiovascular benefits.

37. Patients with MASLD should be strongly encouraged to increase their activity level to
the extent possible.

38. Recently US FDA approved Resmetiron should be used whenever available in patients

with non-cirrhotic MASH with significant liver fibrosis (stage >2).

39. Vitamin E can be considered in selected individuals as it improves MASH in some

patients without diabetes after counseling potential risks of long-term use.

40. Semaglutide can be considered for its approved indications (T2DM/obesity) in patients
with MASH, as it confers a cardiovascular benefit and improves MASH.

41. Pioglitazone improves MASH and can be considered for patients with MASH in
patients with T2DM.

4.2.5 Therapy for Autoimmune Hepatitis (AIH) with Cirrhosis of Liver

Autoimmune Hepatitis is characterized by immune-mediated injury to hepatocytes.
AIH can present at any age. Most patients with AIH present with chronic nonspecific symptoms
(fatigue, malaise, arthralgias, or amenorrhea). Easy fatigability is present in 85% of patients,
and jaundice may be present. Untreated autoimmune hepatitis can lead to cirrhosis and

eventually to liver failure. [*7)

The aim of treatment in AIH is to improve symptoms, control hepatic inflammation,

achieve biochemical remission, prevent disease progression, and promote the regression of

19



fibrosis at the lowest risk of drug-induced complication. First-line treatment of AIH patients is
prednisolone alone, 40-60 mg daily in adults, or a lower dose of prednisolone, 20-40 mg daily,
in combination with Azathioprine. However, in patients with decompensated cirrhosis,
Azathioprine is not recommended because the risk of hepatotoxicity of Azathioprine is
increased in patients with advanced liver disease. In cirrhotic patients, budesonide should not
be used as portosystemic shunting may reduce drug efficacy and promote steroid-specific side
effects by allowing budesonide to bypass the liver. Portal vein thrombosis has also been

reported in patients with cirrhosis taking budesonide. 1!

Recommendation (Therapy for Autoimmune Hepatitis (AIH) with Cirrhosis of Liver)

42. First-line treatment in AIH patients with compensated cirrhosis is steroid therapy

followed by Azathioprine after checking the TPMT level if available.
43. Azathioprine should not be used in decompensated cirrhotic patients.

44. Budesonide should not be used in cirrhotic patients.

4.2.6 Elimination of Precipitating Factors

Table (3) Factors associated with decompensation of compensated liver cirrhosis

Risk factors for non-acute Precipitating factors for acute

decompensation decompensation

(a) Thick fibrous septa and (a) Bacterial infection

micronodularity on liver biopsy (b) Active alcoholism

(b) Persistent liver injury by etiological (c) Gastrointestinal hemorrhage

factor
(d) Consumption of hepatotoxic

(c) High portal pressure drug/alternative medicine

(d) Systemic inflammation & (e) Superinfection or flare of viral hepatitis

hemodynamic changes
(f) Major surgery and general anesthesia

(e) Metabolic risk factors: DM, obesity,
and dyslipidemia

(f) Genetic risk factors: PNPLA3 G/G
genotype
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Several precipitating events can lead to the abrupt worsening of the clinical condition
of cirrhotic patients by causing ACLF. Thus, controlling such precipitating variables can
thereby significantly reduce cirrhosis-related morbidity and mortality. Antibiotic prophylaxis
and prompt, judicious antibiotic treatment can aid in the prevention of ACLF triggered by
infection. Prophylactic antibiotics in conjunction with effective gastrointestinal bleeding

management can prevent precipitating ACLF. [**]

Another important preventive strategy is vaccination for viral hepatitis. For all cirrhotic
patients, hepatitis B vaccine is advised. However, compared to normal subjects, patients with
cirrhosis achieve lower seroprotection rates following HBV vaccination (mean response rate
of 47%). Hepatitis E virus (HEV) and hepatitis A virus (HAV) superinfection is another well-
known cause of ACLF in endemic areas. While many nations recommend HAV immunization
for CLD patients, routine vaccination is not advised in Myanmar, where most of the adults

already have exposure to hepatitis A.

Recommendation (Elimination of Precipitating Factors)

45. Every cirrhotic patient who are not immune to HBV should receive hepatitis B
vaccination.

46. Cirrhotic patients should avoid precipitating factors that can cause acute and non-acute
liver injury like alcohol and hepatotoxic drugs.

47. Early recognition and management of bacterial infection and GI hemorrhage is
recommended in cirrhotic patients.

48. Influenza and pneumococcal vaccines are recommended.

4.3 Nutrition therapy in Cirrhosis of Liver

Cirrhosis is a major predisposing condition for the development of malnutrition, frailty,
and sarcopenia. The presence of malnutrition and sarcopenia worsens the prognosis of cirrhosis
and leads to adverse health outcomes including hepatic decompensation, increased healthcare
use, worse health-related quality of life, adverse post-transplant outcomes, and increased
overall risk of death. ’ Malnutrition has been reported in 20% of patients with compensated

cirrhosis and in more than 50% of patients with decompensated liver disease. [*"]

Patients with cirrhosis frequently have either global malnutrition or alteration in
specific aspects of nutritional status, such as micro-nutrients deficiency due to multiple

mechanisms, including poor nutritional intake and poor absorption. ]
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4.3.1 Malnutrition

A nutrition-related disorder resulting from “an imbalance (deficiency or excess) of
nutrients that leads to altered body composition and body cell mass, leading to diminished

physical and mental function and impaired clinical outcome from disease. !
4.3.2 Frailty

Loss of functional, cognitive, and physiologic reserve leading to a vulnerable state.

Frailty may be considered a form of nutrition-related disorder. [*"]
4.3.3 Sarcopenia

A generalized reduction in muscle mass and function due to aging (primary sarcopenia),

acute or chronic illness (secondary sarcopenia), including chronic liver disease. [**]
4.3.4 Sarcopenic Obesity

The combination of loss of skeletal muscle and gain of adipose tissue is termed
sarcopenic obesity and is observed in a significant number of patients with MASH related

cirrhosis. [

4.3.5 Mechanism of Sarcopenia in Cirrhosis of Liver

Skeletal muscle mass is the largest protein store in the body. A balance between skeletal
muscle protein synthesis and break down is responsible for protein homeostasis (or

proteostasis) that maintains skeletal muscle mass. [*!**!

Hepatocellular dysfunction and portosystemic shunting also result in biochemical and
hormonal perturbations in cirrhosis that contribute to sarcopenia. Increased skeletal muscle
ammonia, reduction in testosterone and growth hormone, endotoxemia, as well as decreased
dietary nutrient intake contribute to sarcopenia. In addition, altered protein metabolism,
particularly of branched-chain amino acids (BCAAs) that are essential for supporting
glutamine synthesis and extrahepatic ammonia detoxification, results in reduced levels of

circulating BCAAs, which leads to accelerated muscle breakdown. ("]

4.3.6 Assessment of Malnutrition and Sarcopenia in Cirrhosis of Liver

The components of a detailed nutritional assessment include evaluation of muscle mass,
global assessment tools, and a detailed dietary intake assessment. Body mass assessment can

be performed by simple bedside anthropometric methods including mid-arm muscle
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circumference (MAMC), mid-arm muscular area, and Triceps skin fold (TSF), which are

simple to perform, rapid, low cost, and not affected by the presence of fluid retention. [*44°]

Direct quantification of skeletal muscle mass requires cross-sectional imaging.
Computed tomographic (CT) image analysis at the L3 vertebra is almost universally recognized
as a specific method to quantify muscle loss. Sarcopenia can be assessed by skeletal muscle
index based on a bioelectrical impedance analyzer (BIA) Measurement of grip strength is used

to assess muscle strength. [**]

In a case of fluid retention, body weight should be corrected by evaluating the patient’s
dry weight by post-paracentesis body weight or weight recorded before fluid retention if
available, or by subtracting a percentage of weight based upon the severity of ascites (mild,
5%; moderate, 10%; severe, 15%), with an additional 5% subtracted if bilateral pedal edema is

present, [4047]

4.3.7 Management

In general, oral nutritional supplements are recommended. If patients are not able to
maintain adequate oral intake, tube feeding is recommended (even when esophageal varices
are present). Parenteral nutrition is safe and improves the mental state in patients with cirrhosis

and severe HE.

A decreased serum ratio of BCAA to aromatic amino acids has been associated with a
poor prognosis. BCAA supplements, in daily divided doses, may facilitate the provision of an
adequate nitrogen intake in patients who are intolerant to meat protein. 4% Qral Branched
Chain  Amino Acids are recommended for cirrhotic patients because it relieve
hypoalbuminemia, and hepatic encephalopathy, improve quality of life, and increase muscle

mass.

Perioperative supplementation with BCAA-enriched nutrient mixture reduces the
morbidity associated with postoperative complications, preserves albumin levels, and shortens
the duration of hospitalization of patients undergoing liver resection for HCC. It is also

associated with reduced incidence of HCC in patients with CTP A cirrhosis and in patients with

a BMI of 25 kg/m? or higher. 51

Timing of nutritional intake is essential to manage nutritional status in patients with
cirrhosis. Prolonged periods of fasting should be avoided in cirrhosis, with evidence supporting

the benefits in muscle mass of early morning breakfast, late evening snack, and intake of small,
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frequent meals and snacks every 3-4 hours while awake.’'>%¥ In a study randomizing 103
patients to daytime or nighttime supplemental nutrition of 710 kcal/day who otherwise had
isocaloric, isonitrogenous diets, significant improvement in total body protein and fat-free mass
was demonstrated in patients receiving nocturnal supplementation across all Child-Turcotte-

Pugh classes. [°!)

Calorie needs should be personalized to the patient. Weight-based equations (using
ideal body weight). For nonobese patients, the target of at least 35 kcal/’kg body weight/day
should be used. For obese patients (non-hospitalized, clinically stable), use of caloric targets
stratified by BMI: 25-35 kcal/kg/day for individuals with BMI 30-40 kg/m2 and 20-25
kcal/kg/day for individuals with BMI > 40 kg/m?. ‘]

Recommended protein intake for adults with cirrhosis is 1.2-1.5 g/kg ideal body weight
per day. For adults with cirrhosis who are critically ill, a target of 1.2-2.0 g/kg ideal body weight

per day is recommended. [*”]

4.3.7.1 Dietary Tips

For a 60 kg man, daily protein intake should be 72 g to 90 g per day. One serving of
meat (around the size of a palm) contains 20g of protein. One large egg contains 6g protein.
One cup of milk contains 9 g of protein. One bottle of meal supplement drinks contains 12-15¢g

of protein.

The patients should eat a variety of protein-rich foods at every meal and snack. Eating

multiple sources of protein-rich foods will reduce the chance of repetition and food boredom.

The patient should eat 4-6 meals per day, for example, one cup of meal supplement or
milk and bread or Myanmar breakfast in the morning (20g), rice and 2 tsp of meat and one egg
(around 20g), one meal supplement drink in the afternoon (10g), rice or soup with 2 tsp of meat

(13g), late evening snack (10g) will give around 80g of protein per day.
4.3.7.2 Low salt diet

One teaspoon (6 g) of salt (table salt, sea salt, iodized salt) contains 2,300 mg of sodium.
Patients with advanced liver disease should consume less than 2,000 mg of sodium per day. In
addition to not adding salt to food, it is important to cook and eat foods with low sodium

content.
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Recommendation (Nutrition Therapy in Cirrhosis of Liver)

49.

50.

51.

52.

53.

54,

55.
56.

S7.

58.

59.

60.

61.

62.

Recommends 1-1.5 g of protein per kg body weight. [e.g. 70 kg man requires 105 g or
6 ticals (kyat —thar) of protein daily] [1 tical (kyat-thar) = 16 g)].

High protein diets are well-tolerated and are associated with sustained improvement in
mental status.

A diverse range of protein sources, including vegetable and dairy products, should be
encouraged.

High-calorie intake is recommended for cirrhotic patients except patients with DM and
patients with high BMI.

Fasting time should be minimized, with a maximum interval of 3-4 hours between
nutritional intake while awake.

Early breakfast or late evening snack of 200 kcal such as a rice bowl or liquid nutrient
IS recommended

- to improve nocturnal fasting
- to improve nutritional status by increasing body protein content and
- to diminish fat and protein oxidation

Avoid protein restriction in patients with HE.

Branched-chain amino acids (leucine, isoleucine, valine) supplementation should be
considered to improve neuropsychiatric performance and to reach the recommended
nitrogen intake in patients with HE.

BCAA supplements and leucine-enriched amino acid supplements should be
considered in decompensated cirrhotic patients when adequate nitrogen intake is not
achieved by oral diet.

Patients with cirrhosis, whenever possible, can be encouraged to avoid hypomobility
and to progressively increase physical activity to prevent and/or ameliorate sarcopenia.

In cirrhotic patients, administer micronutrients and vitamins to treat confirmed or
clinically suspected deficiency.

Supplement vitamin D orally in cirrhotic patients with vitamin D levels less than 30
ng/ml.

In cirrhotic patients with ascites under sodium restriction, care should be taken to
improve diet palatability as a low salt diet may cause a reduction in caloric intake.

Diet with high sodium content (Mohin-gar, Salted fish, Food with preservatives,
cheese, MSG) should be avoided.
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5. Management of Complications
5.1 Management of Decompensation

The management of patients with decompensated cirrhosis should ideally focus on
preventing the progression of cirrhosis (i.e., further decompensation) rather than just treating
complications as they arise. Currently, no treatment is available that can effectively target the
pathological changes in the liver and restore the integrity of liver architecture by reducing
inflammation, regressing fibrosis, regulating the portal and arterial circulation, and normalizing

cell number and function. [’

Meanwhile, the overall management of decompensated cirrhosis involves two
strategies: (1) removal of the etiological causes that have suppressed liver inflammation and

cirrhosis and (2) targeting key factors in the progression of cirrhosis decompensation. [**]

Removal of the etiological factor(s) causing liver injury, such as alcohol consumption?
and hepatitis B or C infection °7°%, is an important cornerstone in the management of
cirrhosis. This approach is associated with beneficial effects on liver function and portal

hypertension and is likely to improve outcomes.

Several strategies have been evaluated to prevent disease progression in patients with
decompensated cirrhosis, including (1) targeting microbiome abnormalities and bacterial
translocation to improve the gut-liver axis, (2) improving the disturbed circulatory function,

(3) treating the inflammatory state, and (4) targeting portal hypertension. °°!

Strategies based on targeting abnormalities in the gut-liver axis by antibiotic
administration (e.g., rifaximin), improving disturbed systemic circulatory function (e.g., long-
term albumin administration), decreasing the inflammatory state (e.g., statins), and reducing
portal hypertension (e.g., beta-blockers) have shown potential benefit in decreasing cirrhosis
progression in patients with decompensated cirrhosis. However, further clinical research is
needed with these strategies to confirm their safety and potential benefits as therapeutic

approaches with the aim of preventing cirrhosis progression in decompensated patients. °°!
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Recommendation (Management of Decompensation)

63. People diagnosed with cirrhosis should be followed up by a specialist with expertise in

managing liver diseases.

64. In patients with decompensated cirrhosis, it's crucial to address the underlying causes,
especially by discontinuing alcohol consumption and treating hepatitis B or C infection.
This approach has been linked to a reduced risk of decompensation and improved

survival rates.

65. The management of specific complications of decompensated cirrhosis, including
ascites, hyponatremia, gastrointestinal bleeding, infection, spontaneous bacterial
peritonitis (SBP), renal impairment, acute-on-chronic liver failure, relative adrenal
insufficiency, cardiopulmonary syndrome, and hepatopulmonary syndrome, will be

directed to the relevant sections.

5.2 Management of Acute Liver Failure
5.2.1 Definitions of Acute Liver Failure

Acute liver failure (ALF) is a life-threatening condition that occurs in patients with no
preexisting liver disease and is characterized by liver injury (abnormal liver tests),
coagulopathy (international normalized ratio [INR] > 1.5), and hepatic encephalopathy
(HE).I®I The presentation of ALF has been further differentiated (O’Grady classification) based
on the rapidity of onset of time elapsed from jaundice to HE. [!:*] (Table 4).

Table 4. Acute Liver Failure (ALF) presentation

Type of Time Risk of cerebral Risk of

Examples

ALF frame edema death

Acetaminophen
Hyperacute < 7 days Hepatitis A & E High Low
Ischemic injury

Acute 1 — 4 weeks Hepatitis B Intermediate Intermediate
4-12 Non acetaminophen .
Subacute weeks DILI Low High

ALF - acute liver failure; DILI - drug-induced liver injury
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5.2.2 Causes of Acute Liver Failure

The causes of ALF vary according to the geography. Common causes of ALF in adults
(Table 5) include drug toxicity, hepatotropic and non-hepatotropic viruses, herbal and dietary
supplements, antituberculosis drugs, and autoimmune hepatitis. °*! It is crucial to determine
the cause of liver failure in order to manage it effectively and predict the prognosis, and
therefore, a thorough investigation of the cause is strongly recommended (Table 6). Sepsis with

multiorgan failure and cerebral edema are the leading causes of death in patients with ALF.

It is important for clinicians to identify ALF early in presentation and initiate
appropriate management that can significantly impact the outcome and could be lifesaving.
Liver transplantation is the best current therapy, although the role of artificial liver support
systems, particularly therapeutic plasma exchange, can be helpful in patients with ALF,
especially in non-transplant centers. ALF carries high morbidity and mortality without liver
transplantation. [*>%1It remains imperative to identify the disease so that the patient is referred

to a liver transplant center in a timely fashion.
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Table 5. Cause of Acute Liver Failure

Viral cause

e Hepatitis A virus
e Hepatitis E virus
e Hepatitis B virus with or without hepatitis D virus
e Hepatitis D virus

Hepatotropic viruses

e Herpes simplex virus (HSV)
e Varicella zoster virus (VZV)
e Epstein-Barr virus (EPV)
Non-hepatotropic viruses e Dengue virus

e Adenovirus

e COVID-19 virus

e Cytomegalovirus (CMV)

Drugs and toxins

e Paracetamol

e Amanita phalloides

e Anti-tuberculous drugs (especially isoniazid)

e Alternative medicines including herbal-induced

liver injury
¢ Nitrofurantoin
e Phenytoin

e Propylthiouracil
Immune checkpoint inhibitors

Metabollc causes ‘

) Wllson s disease

Autoimmune hepatitis

e Acute fatty liver of pregnancy

e Hemolysis elevation in liver enzymes and low
platelet syndrome (HELLP)

e Ischemic hepatitis

e Tumor infiltrates in the liver

e Hepatic venous outflow tract obstruction

e Hemophagocytic lymphohistiocytosis

e Budd-Chiari syndrome
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Table 6. Cause and Diagnosis of Acute Liver Failure

Causes
Hepatitis A

Hepatitis B

Hepatitis C
Hepatitis E

Other infections (e.g. EBV,
HSV, Leptospirosis)

Paracetamol overdose

Drug reaction: e.g. NSAIDs,
isoniazid, herbal remedies
Toxins (Amanita phalloides
mushrooms)

Acute fatty liver of pregnancy

HELLP syndrome

Wilson’s disease

Hepatic ischemia

Budd-Chiari Syndrome

Autoimmune hepatitis

Malignant infiltration

Seronegative hepatitis

Diagnosis in ALF
Anti-HAV IgM

Anti-HBcore IgM (HBsAg may be
-ve in ALF)

HCV RNA (Ab often — ve)
Anti-HEV IgM and viral load

PCR for HSV and EBV; ELISA
and PCR for leptospirosis, with
organism found in urine after 7-10
d

Blood level

Drug history, eosinophilia
History of ingestion

History, bloods, US

History, bloods

Urinary copper, ceruloplasmin
1 ALT/AST (>1,000 U/L), CT,
ECG for arrhythmia

US, history of risk factors
Auto Abs (ANA, SMA), Igs

Imagining, histology

All above excluded

5.2.3 Complications of Acute Liver Failure

5.2.3.1 Encephalopathy

Comments

Possible 1 rate of ALF in
concomitant viral hepatitis B or C
infection

ALF in 1% of acute infection,
especially if coinfection with
HDV

Rarely causes ALF

ALF in 20% of females infected

during pregnancy

Mainly clinical diagnosis,
especially 3" trimester

Mainly clinical diagnosis, occurs
in 2" and 3™ trimester

Usually present with ALF < 20
years of age

Especially following an episode of
hypotension

May present with ascites

15% of cases

Encephalopathy is the defining feature of ALF and may progress rapidly with a
significantly lower survival rate of 33%. Unlike hepatic encephalopathy from chronic liver

disease, hepatic encephalopathy associated with ALF is associated with cerebral edema and
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intracranial hypertension. Intracranial hypertension compromises cerebral perfusion pressure
(CPP) and can lead to ischemic brain damage or brainstem herniation, which accounts for up

to half of ALF mortality.

Factors contributing to cerebral edema in ALF include hypoxia, systemic hypotension,
decreased cerebral perfusion pressure (CPP), and swelling of astrocytes as a result of elevated
blood ammonia levels and increased glutamine production within the brain. Elevated arterial
ammonia levels over 200 ug/dL have been strongly correlated with cerebral herniation and

death.
5.2.3.2 Coagulopathy

Multiple factors contribute to the coagulopathy associated with ALF, including
decreased hepatic synthesis of both procoagulant and anticoagulant factors and low-grade
disseminated intravascular coagulation. Coagulopathy, as measured by the prothrombin
time/INR, develops following decreased hepatic synthesis of factors 2,5,7 and 10. The
prothrombin time/INR is one of the most sensitive liver function tests available in the setting
of ALF and monitors the prognosis and course of the disease. Despite an elevated INR, most
patients with ALF maintain normal hemostasis as measured by thromboelastography and a rate

of spontaneous bleeding is less than 10%.

There are also both quantitative and qualitative platelet dysfunction in patients with
ALF. A dramatic decline in platelet count can be seen in patients with SIRS and is associated
with a greater likelihood of death or liver transplantation. The decrease in platelets during days
1-7 after admission is proportional to the grade of hepatic encephalopathy and the requirement

for vasopressor and renal replacement therapy.
5.2.3.3 Infection

Patients with ALF are highly susceptible to infection due to multiple immunological
deficits. Incidence rates as high as 90% are reported but the rate of culture-positive infection is
35%. Gram-positive organisms accounted for 35% of bloodstream infections, Gram-negative

organisms 17%, and 9% of fungemia.

Pulmonary and bloodstream infections are most frequently seen, followed by urinary
tract. Fungal infections, especially Candida, are seen in about 20% occur later in the course of
illness, particularly after the use of antibiotics or in the setting of renal dysfunction.

Surveillance culture of blood, sputum, and urine should be obtained in patients with ALF.
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5.2.3.4 Acute Kkidney injury

AKI develops in up to 70% of patients with ALF and renal replacement therapy (RRT)
is required in 30%. Patients with ALF with higher INR, higher coma grade, hypotension
requiring vasopressor support, and paracetamol toxicity as the underlying cause are

significantly more likely to develop AKI and require RRT.
5.2.3.5 Metabolic disorders

Electrolytes and metabolic derangement contribute to progressive hepatic encephalopathy

and an increased risk of cerebral edema; therefore, they must be corrected promptly.

e Hypoglycemia may result from decreased hepatic glycogen production and impaired
gluconeogenesis. Blood glucose levels must be measured at frequent intervals.

e Hypophosphatemia may be seen in ALF as a result of ATP consumption in the setting
of rapid hepatocyte regeneration, which has been reported to be associated with a more
favorable prognosis. Life-threatening hypophosphatemia can occur, and phosphorous
levels should be monitored frequently and repleted promptly.

e Acidosis is one of the most important predictors of mortality; metabolic acidosis with
a pH < 7.3 may be associated with a mortality rate of up to 95% in patients with
acetaminophen toxicity in the absence of liver transplantation.

e Alkalosis may be present in ALF; hyperventilation is common.

e Hypoxemia may result from acute respiratory distress syndrome (ARDS), aspiration,
or pulmonary hemorrhage, patients with grade 3 to 4 hepatic encephalopathy should

undergo endotracheal intubation.
5.2.4 Prognosis Model for of Acute Liver Failure

Patients with ALF have the potential for spontaneous liver regeneration due to the
absence of background liver disease. Identifying patients with a low chance of spontaneous
recovery is of utmost importance. Several prognostic criteria have been proposed to assess the
likelihood of spontaneous recovery versus progressive hepatic dysfunction with a high
mortality risk. The most widely studies criteria for ALF in both APAP-induced ALF and non-
APAP-induced ALF is the King’s College criteria (KCC) (Table 7); these criteria are
characterized by a high specificity for mortality; however, failure to fulfill the criteria does not

ensure survival.
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The Model for End-stage Liver Disease (MELD) score carries a specificity and
sensitivity of <75% in predicting outcomes in both APAP-induced ALF and non-APAP-
induced ALF. A meta-analysis comparing KCC and MELD scores suggested that KCC more
accurately predicts mortality in APAP-induced ALF whereas MELD scores are superior in

predicting mortality in non-APAP-induced ALF.

Table 7. King’s College Criteria

King’s College Criteria

Acrterial pH <7.3 (following adequate volume resuscitation)
independent of the grade of encephalopathy

APAP-induced ALF OR
e Grade 3 or 4 encephalopathy
INR > 6.5 (PT > 100 s)
e Serum Creatinine > 3.4 mg/dL (301 mol/L)

INR > 6.5 (PT > 100 s)
OR

Non-APAP-induced Any 3 of the following, irrespective of coma grade
ALF Age < 10 years or > 40 years

Drug toxicity, indeterminate cause of ALF
Jaundice to coma interval > 7 days

INR > 3.5 (PT >505s)

Serum bilirubin > 17.5 mg/dL (> 300 umol/L)

5.2.5 Management of Acute Liver Failure

Early recognition of ALF, establishment of time course and exposure risk,
implementation of specific therapies with indicated, and aggressive intensive care monitoring

are critical to effective management; liver transplantation should be considered in all patients.
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Recommendation (Management of Acute Liver Failure)

66. Acute liver failure (ALF) is a life-threatening disorder characterized by rapid
deterioration of liver function, coagulopathy, and hepatic encephalopathy in the

absence of pre-existing liver disease.

67. The cause of ALF varies across the world. Common causes of ALF in adults include
drug toxicity, hepatotropic and non-hepatotropic viruses, herbal and dietary

supplements, antituberculosis drugs, and autoimmune hepatitis.

68. The cause of liver failure affects the management and prognosis, and therefore
extensive investigation for cause is strongly suggested.

69. Sepsis with multiorgan failure and cerebral edema remain the leading causes of death
in patients with ALF and early identification and appropriate management can alter
the course of ALF.

70. Liver transplantation is the best current therapy, although the role of artificial liver
support systems, particularly therapeutic plasma exchange, can be useful for patients

with ALF, especially in non-transplant centers.

5.3 Management of Acute-on-Chronic Liver Failure

In patients with chronic liver disease, acute-on-chronic liver failure (ACLF), a
relatively recently described entity, is diagnosed with a combination of hepatic and extrahepatic
organ failures. The current definitions of ACLF vary worldwide, but despite these differences,
patients with ACLF have a uniformly poor prognosis. The role of ACLF prediction,
precipitating factors, individual organ failures, management strategies, and impact on liver

transplantation or end-of-life care is evolving.
5.3.1 Definition of Acute-on-Chronic Liver Failure
There are 3 major definitions of ACLF depending on the part of the world.

5.3.1.1 The Asian Pacific Association for the Study of the Liver (APASL) defines ACLF as
“an acute hepatic insult manifesting as jaundice (serum bilirubin > 5 mg/dL [85 mmol/L]) and
coagulopathy (international normalized ratio [INR] > 1.5 or prothrombin activity, 40%)
complicated within 4 weeks by clinical ascites and/or hepatic encephalopathy (HE) in a patient
with previously diagnosed or undiagnosed chronic liver disease/cirrhosis and is associated with

a high 28-day mortality.” Extrahepatic organ failure is not required to make the diagnosis.
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5.3.1.2 European Association for the Study of the Liver - Chronic Liver Failure (EASL-
CLIF) consortium defines ACLF as a specific syndrome in patients with cirrhosis that is
characterized by acute decompensation (AD), organ failure, and high short-term mortality. The
development of ascites, HE, gastrointestinal hemorrhage, and/or bacterial infections defines
AD; however, patients may develop ACLF without a history of AD. Organ failures include
liver, kidney, brain, respiratory system, circulation, and coagulation, and they are assessed and
graded by the  CLIF-Consortium  Organ  Failures  (CLIF-C-OF)  score.

(https://www.efclif.com/scientific-activity/score-calculators/clif-c-aclf)

e Grade 1 ACLF: Single kidney failure (serum creatinine > 2.0 mg/dL or RRT) or
another organ failure with kidney dysfunction (serum creatinine > 1.5 — 2 mg/dL) and/or
hepatic encephalopathy grade I or I, or singe cerebral failure with kidney dysfunction
(serum creatinine > 1.5 —2 mg/dL).

¢ Grade 2 ACLF: 2 organ failure.

e Grade 3 ACLF: >3 organ failure.

5.3.1.2 North American Consortium for the Study of End-Stage Liver Disease
(NACSELD) defines ACLF by the presence of at least 2 severe extrahepatic organ failures
including shock, grade III/IV HE, renal replacement therapy (RRT), or mechanical ventilation

(www.nacseld.org)

The lack of a universal definition of ACLF hinders epidemiological studies to assess
the prevalence, natural history, and mortality of ACLF. Regardless of how ACLF is defined,
the number of hospitalizations and readmissions within 90 days for patients with cirrhosis who

have or develop ACLF is growing.
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Table 8. Outlines of the 3 major ACLF definitions

APASL ACLF
Research
Consortium

Liver Total Bilirubin
PT/INR

Circulatory Lactate

Respiratory

Major Organ Predominantly
Failure Hepatic failure
Categor variable

Total Bilirubin PT/INR
Creatinine/Dialysis

HE grade

MAP, vasopressors

PaO> or SpO2/FiO-

Combination of hepatic and
extrahepatic organ failure
variable

Table 9. Variability in the definition of organ failure

Type of APASL organ failure
organ failure definitions

Liver Total bilirubin > 5
mg/dL and INR > 1.5
AKI Network criteria
Brian West-Heaven HE
grade 3-4
Coagulation ENRERE

Circulation

Respiration

EASL-CLIF organ
failure definitions

Bilirubin > 12 mg/dL
Creatinine level of >

2.0 mg/dL or RRT

West-Heaven HE
grade 3-4

INR>1.5

Use of vasopressor
(terlipressin and/or
catecholamines)

Pa02/FiO2 of <200 or
SpO2/FiO2 0f <214 or
need for mechanical
ventilation
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EASL CLIF-C ACLF

NACSELD

Dialysis
HE grade 111/1V

MAP, vasopressors

Mechanical
ventilation
Predominantly
extrahepatic failure
variable

NACSELD organ
failure definition

Need for dialysis or
other form of RRT

West-Heaven HE
grade 3-4

Presence of shock
defined by mean
arterial pressure
(MAP) <60 mmHg or
reduction of 40 mmHg
in SBP from baseline,
despite adequate fluid
resuscitation and
cardiac output

Need for mechanical
ventilation



5.3.2 Precipitating Factors for Acute-on-Chronic Liver Failure

Precipitating factors for ACLF are only identified in 50% of cases and often do not
predict prognosis even when recognized. Infections are frequent precipitant of hospital
admission and readmissions. There can be an exaggerated immunologic response to infection,
which can lead to organ failure. After the successful resolution of infection, the compensatory
anti-inflammatory response syndrome (CARS) can create immune paralysis. This immune
dysregulation leaves patients vulnerable to subsequent infections. Risk factors for recurrent
infections include older age, proton-pump inhibitor (PPI) use, development of the first infection
while on spontaneous bacterial peritonitis (SBP) prophylaxis, and a higher MELD score at

admission.

Other precipitating factors for the development of ACLF include acute exacerbation of
hepatitis B, active alcoholism or alcoholic binge, drug-induced liver injury (DILI) such as
various herbs, health supplements, anti-tuberculous, acute GI bleeding, major surgery in
patients with advanced cirrhosis, ablative therapies such as radiofrequency ablation or

transarterial chemoembolization in patients with HCC.
5.3.3 Pathophysiology of Acute-on-Chronic Liver Failure

Cirrhosis is known to be associated with the development of systemic inflammation, as
indicated by increased white cell count, C-reactive protein, the presence of various
inflammatory cytokines, and oxidative stress. The extent of inflammation seems to parallel the

degree of liver dysfunction and the severity of decompensation.
5.3.4 Management of Acute-on-Chronic Liver Failure

There are significant challenges in appropriately identifying and managing patients
with ACLF. The goals of the management of ACLF include identifying the predisposing factors
and taking control of the precipitating event(s), managing the inflammatory response, and
providing specific treatment for organ failures. The ICU is the most appropriate place for the
management of these patients once ACLF has developed. Urgent evaluation for liver

transplantation in the appropriate patient can be lifesaving.

As the outcome can be poor, preventive strategies in patients with cirrhosis are crucial

and include:

e Early identification of infection
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e Discontinuation of PPI therapy when clear ongoing need is found and removal of
indwelling catheters unless strongly indicated

e Use of IV albumin for volume expansion per guidelines

e FEarly diagnosis and treatment of AKI

e NSBB use for primary prophylaxis of variceal hemorrhage whenever possible

Recommendation (Management of Acute-on-Chronic Liver Failure)

71. Acute-on-chronic liver failure (ACLF) is a potentially reversible condition in patients
with chronic liver disease with or without cirrhosis that is associated with the potential
for multiple organ failure and mortality within 3 months in the absence of treatment of

the underlying liver disease, liver support or liver transplantation.

72. Patients with ACLF are best managed in the ICU and some may benefit from early

liver transplantation.

73. Prevention of major precipitating factors such as infection and alcohol is critical in
improving the prognosis of individual organ failure (brain, circulatory, renal,
respiratory, and coagulation), and judicious use of antibiotic and antifungal medication
is required.

5.4 Management of Hepatic Encephalopathy

Hepatic encephalopathy (HE) is a common neuropsychiatric complication of both acute

and chronic liver diseases . [+

land characterized by the presence of hepatocellular failure,
portosystemic shunting (PSS), or both. [°*! Patients with HE usually experience a wide spectrum
of cognitive impairments that range in severity from alterations of psychomotor speed and
working memory to more progressive psychiatric manifestations, such as gross disorientation

and coma, [©7:%]

5.4.1 Definition of Hepatic Encephalopathy

In 2014, The American Association for the Study of Liver Disease (AASLD) and the
European Association for the Study of the Liver (EASL) joint practice guideline defined HE as
“A brain dysfunction caused by liver insufficiency and/or PSS; it manifests as a wide spectrum

of neurological or psychiatric abnormalities ranging from subclinical alterations to coma”. [°°]
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In 2017, the International Society for Hepatic Encephalopathy and Nitrogen
Metabolism (ISHEN) endorsed the HE definition introduced by the AASLD/EASL practice

guideline, and no further changes were proposed. [*”)
5.4.2 Nomenclature of Hepatic Encephalopathy

The currently adopted approach to classifying HE is multiaxial to reflect on the complex

e, [69.70

nature of the diseas 1 This multiparametric method was first put forward by the working

1" World Congress of Gastroenterology in their 1998 final report. "1 1n 2011,

party of the 1
the ISHEN implemented minor changes to the classification scheme introduced in 1998. [*°]
The updated scheme was then officially introduced in the joint AASLD/EASL practice

guideline, and it is the currently followed method for HE classification.

According to the AASLD/EASL guidelines, HE should be classified using 4 main

factors or axes. [°]

(1) the underlying cause
(2) the severity of the disease manifestation
(3) the time course of the disease

(4) the existence of precipitating factors
Axis 1
Based on etiology, hepatic encephalopathy is either type A, type B, or type C (Table)

e Type A — associated with (A)cute liver failure
e Type B —associated with (B)ypasses or portosystemic shunts with no intrinsic liver
disease

e Type C — associated with (C)hronic liver disease or (C)irrhosis
Axis 2

Based on severity, HE is classified into covert HE (CHE) and overt HE (OHE). The
severity of OHE is classified based on the modified West Haven Criteria (WHC).
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Table 10. Hepatic Encephalopathy Classification based on severity

ISHEN WHC

Classification grade Description

CHE Normal mentation clinically
Minimal Abnormal psychometric and neurophysiological
tests.
Trivial lack of awareness, Euphoria or anxiety,
Grade 1 Shortened attention span, Impairment of basic
addition or subtraction, Altered sleep rhythm
Lethargy or apathy, Disorientation for time, Obvious
Grade 2 personality change, Inappropriate behaviors,
Dyspraxia and asterixis
Somnolence to semi-stuporous, Responsive to
Grade 3 stimuli, Confused, Gross disorientation, Bizarre
behavior.

Grade 4 Coma

Axis 3

Based on the time course, OHE has been classified into three categories:

(1) Episodic HE happens infrequently not more frequently than every 6 months and each
episode varies in severity and duration.

(2) Recurrent HE is defined as HE that occurs at least twice or more in 1 year.

(3) Persistent HE is a progression and is the presence of cognitive deficits that last more
than 2 months. Each episode is essentially a new baseline and typically is due to no

clear precipitating factor.
Axis 4

Each episode of OHE can be precipitated by any of the known factors and etiologies
for HE they can be classified into those that trigger episodic OHE or recurrent OHE. OHE can
also be spontaneous (i.e., without a clear precipitating factor), which is commonly associated

with persistent OHE.
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Table 11. Precipitating factors for episodic and recurrent overt HE (OHE) by decreasing

frequency
Episodic OHE Recurrent OHE
(1) Bacterial infection (1) Electrolyte imbalance
(2) Gastrointestinal bleeding (2) Bacterial infection
(3) Diuretic overdose (3) Unidentified factors
(4) Electrolyte imbalance (4) Constipation
(5) Constipation (5) Diuretic overdose
(6) Unidentified factors (6) Gastrointestinal bleeding

Table 12. Classification of HE

Based on Based on Based on Based on time Based on
etiology severity of ISHEN scale course precipitating
WHC scale factors
Type A MHE CHE Episodic Precipitated
Grade 1
Type B Grade 2 OHE Recurrent
Grade 3 Nonprecipitated
Type C Grade 4 Persistent

5.4.3 Natural History and Epidemiology of Hepatic Encephalopathy

Among patients with cirrhosis, the prevalence of subclinical HE (i.e., MHE or covert
HE) ranges between 20% and 80%. ">"7*] At the time of first cirrhosis diagnosis, the prevalence
of overt HE is between 10% and 20%. ["*]. In decompensated cirrhosis, the prevalence of overt
HE ranges between 16% and 21%. [*°) An estimated 30% to 40% of cirrhotic patients will
experience overt HE during the clinical course of their illnesses . [°7%I The development of HE
is associated with poor survival in cirrhotic patients. I’ Such low survival is not only limited
to the occurrence of overt HE, but patients with covert HE also experienced higher risks of

mortality. [74%]
5.4.4 Pathogenesis of Hepatic Encephalopathy

In acute liver failure (ALF), abrupt loss of hepatocyte function is associated with
significant ammonia accumulations. Such accumulations result in hyperammonemia once past

the blood-brain barriers, and ammonia combines with glutamate to form glutamine (via
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glutamine synthase). Increased glutamine causes astrocyte swelling which in turn can cause
neuronal dysfunction, intracranial hypertension, cerebral edema, and HE. [>®1 The
mechanisms underlining the onset of HE in cirrhosis are multifactorial. Primarily, the
development of HE among cirrhotic patients was understood to be the direct effect of elevated
levels of ammonia, which are shunted into the systemic circulation because of impaired liver
function and hepatic decompensation. However, ammonia is currently identified as a risk factor
for HE that is not sufficient for its diagnosis in cirrhosis.’’l Recent studies have identified other
factors, such as inflammatory cytokines, manganese, benzodiazepine-like compounds,
mercaptans, aromatic amino acids, and microbiota to be involved in the pathophysiology of

HE. [65:82]
5.4.5 Precipitating factors of Hepatic Encephalopathy

Identifying and correcting the precipitating factor is the cornerstone of the clinical
management of HE and could aid in recurrence prevention for both episodic and recurrent HE
(Table 13). [®] The most common precipitants of HE include infections, gastrointestinal
bleeding, intravascular hypovolemia often secondary to diuretic overdosing, and
constipation.[ There are a variety of HE precipitants that act through one or more of the 3
major pathways related to ammonia metabolism and toxicity: (1) increased production, (2)

impaired excretion, and (3) increased neurotoxicity.

Table 13. Pathophysiology of clinical precipitants of HE

Pathophysiologic pathway Precipitants

Increased Ammonia Production Gastrointestinal bleed

Intravascular hypovolemia, over diuresis
Hypokalemia

Acidosis

Diabetes mellitus

Impaired Ammonia Excretion Constipation

Renal dysfunction

Hypovolemia, over diuresis
Sarcopenia

Portosystemic shunting

Zinc deficiency

Branched-chain amino acid deficiency
Increased Neurotoxicity Infection

Medications/substance abuse
Hyponatremia

Hyperglycemia
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5.4.6 Diagnosis of Hepatic Encephalopathy
5.4.6.1 Clinical manifestation of Hepatic Encephalopathy

The clinical presentation of HE includes a wide range of symptoms with different levels
of severity. These symptoms mainly affect the neurologic, psychiatric, and musculoskeletal
systems. Symptoms may be as subtle as disturbances in the sleep-wake cycle or may be as
severe as a coma. Because of the various presentations, classification schemes are used to better
categorize patients with HE. Regarding severity, patients can be graded by using the West
Haven Criteria (WHC), which ranges from minimal to grade IV. For patients with advanced
coma (grade 3 or 4), the Glasgow Coma Scale (GCS) allows a more accurate assessment of

progression. %

Many patients with only minimal or early-stage encephalopathy simply report

(%41 As the symptoms of HE progress, patients

disturbances in their sleep-wake cycles.
commonly show personality changes, such as apathy, disinhibition, and irritability. In many
cases, the patients do not report these symptoms themselves, but family members or close
friends may bring up their concerns. Ultimately, if not treated, these psychological symptoms
turn into cognitive impairments, disorientation, memory impairment, slurred speech,

confusion, and shortened attention span. [**]

The hallmark of the early to middle stages of HE is asterixis. Grade II is signified by
asterixis. Notably, the signs of asterixis weaken in grade III and disappear in grade IV. [¥¢]
Asterixis is described as a flapping tremor; however, this is not a true tremor but a negative
myoclonus that results in loss of postural tone. It is caused by abnormal function of the
diencephalic motor centers that regulate the tone of paired agonist/antagonist muscles. ¥/ It is
most commonly elicited when patients hyperextend their wrists, but it can be observed in the
patient’s feet, legs, arms, tongue, and eyelids. [°®" Although it is the physical examination
finding most attributed to HE, it is not pathognomonic, because it can be seen in other clinical

entities, such as uremic encephalopathy, encephalopathy from cardiac failure, respiratory

failure, and severe hypokalemia.

In its most severe form, HE-induced musculoskeletal changes can lead to hyperreflexia,
clonus, and rigidity. [° In cases of persistent HE, cirrhosis-related parkinsonism symptoms
may occur, resulting in extrapyramidal symptoms, including masked facies, rigidity,

bradykinesia, slowed speech, and parkinsonian tremors. 5551
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5.4.6.2 Laboratory testing for Hepatic Encephalopathy

HE is a clinical diagnosis that is obtained through the history and physical examination.
Currently, no gold-standard diagnostic laboratory tests exist for HE. Ammonia is commonly
used, but not specific to HE and does not correlate with severity, and is easily influenced by
testing methods. Other causes of altered mentation in patients with cirrhosis must be excluded.
(Table 14). Cross-sectional imaging (CT or MRI) of the head is useful for identifying
alternative diagnoses, and imaging of the portosystemic circulation may identify large

portosystemic shunts.

Specialized neuropsychometric testing is necessary to diagnose minimal HE, which is
particularly important for patients at risk of accidents and may be useful to monitor and uncover
subtle mental status changes. ! These tests include psychometric testing of attention, working
memory, psychomotor speed, and visuospatial ability. More specifically, this includes a myriad
of neuropsychological or neuropsychometric tests that use either paper-and-pencil or
computerized tests. Psychometric Hepatic Encephalopathy Score, The Repeatable Battery for
the Assessment of Neuropsychological Status, Inhibitory Control Test, Cognitive Drug
Research, Scan Test, and the Stroop App Test. Although these tests are promising given their
high sensitivity and low cost, they are limited by time, the necessity of trained test
administrators, and results that are affected by the patient’s age and baseline education. !

Alternatives that need to be looked for in patients with cirrhosis with altered mentation. [*°]

Table 14. Causes of altered mentation in patients with Cirrhosis of Liver

Causes of altered mentation in patients with cirrhosis of liver

¢ Alcohol intoxication, alcohol withdrawal, Wernicke encephalopathy

e Electrolyte imbalance — hyponatremia, hypercalcemia, hypomagnesemia

e Drug — neuroleptics, benzodiazepine, anesthetic agents, opioids

e Diabetes mellitus-related ketoacidosis, hyperosmolar state, hypoglycemia

o Neurological disorder — infection, (meningitis, encephalitis), space-occupying
lesions, intracranial bleeds, cerebrovascular accidents, nonconvulsive epilepsy

e Psychiatric disorder

e Organ failure, acute kidney injury, uremic encephalopathy

e Sepsis
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5.4.7 Management of Hepatic Encephalopathy

When treating a patient with cirrhosis and altered mental status one must adopt a four-

pronged approach as recommended by the current hepatic encephalopathy guidelines:

(1) Initiation of care for the patients with altered consciousness

(2) Evaluation for alternate possibilities for altered mentation and treatment of them

(3) Identification of precipitating factors and correcting them

(4) Initiation of empiric hepatic encephalopathy treatment

Initiation of care for patients with altered consciousness

This involves basic supportive measures such as starting IV fluid for dehydration/AKI
and correcting electrolytes.

Grade 4 OHE may need ICU care for airway management and administration of
lactulose via a nasogastric tube.

GI bleeding may require intensive care as well as prophylactic antibiotics.

Sepsis management should be started according to guidelines.

Evaluation for alternate possibilities for altered mentation and treatment of them

This involves looking at all other similar conditions (Table) and managing them

appropriately.

Identification of precipitating factors and correcting them

In the early stages, many patients with HE can be reversed by control of the (Table 11)
precipitating etiology (up to 80 — 90%).

Sepsis/bacterial infection is a leading etiology.

When there is no obvious etiology for the HE, sepsis becomes the default etiology.
Treat and prophylaxis should be initiated in SBP-related HE.

Hyponatremia can aggravate or precipitate sepsis.

Hyponatremia aggravates cerebral edema and the correction of hyponatremia results in

correction of cerebral edema while improving cognition and quality of life.

Initiation of empiric hepatic encephalopathy treatment

This can be broadly divided into four types of therapies based on mechanism of action:
1. Reducing intestinal nitrogen load
ii.  Nitrogen excretion from the body
iii.  Intracerebral neurotransmitter corrections

iv.  Miscellaneous therapies
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5.4.7.1 Reducing Intestinal Nitrogen Load

Drugs that work to reduce nitrogenous products in the intestine are still the mainstay of
therapy.

(a) Lactulose

Lactulose is the mainstay of therapy for most patients for treatment of an acute episode
and it has been shown to reduce the recurrence of HE. Lactulose (B-glactosidofructose) is a
nonabsorbable synthetic disaccharide. Treatment of lactulose is based on the absence of a
specific disaccharidase on the microvillus membrane of enterocytes in the human small bowel,
thereby permitting entry of the disaccharides into the colon. Bacteria in the colon catabolize
lactulose to short-chain fatty acids (e.g., lactic acid and acetic acid), lowering the colonic pH
to approximately 5. The reduction in pH favors the formation of the nonabsorbable ammonium
from ammonia, trapping ammonium in the colon and thus decreasing plasma ammonia
concentrations.

Additionally, it increases the incorporation of ammonia by bacteria for the synthesis of
nitrogenous compounds, modifies the colonic flora, and displaces urease-producing bacteria
with non—non-urease-producing Lactobacillus. ’?l The cathartic effects of a hyperosmolar load
in the colon improve gastrointestinal transit, allowing less time for ammonia absorption %/,
Finally, the decreased formation of potentially toxic short-chain fatty acids (e.g., propionate,
butyrate, valerate) is theorized to aid in encephalopathy symptoms. [**!

Lactulose dosage
e Acute HE grade 2/3: 30 — 45 mL orally every 2 — 3 hours with a goal of a minimum of
2 — 3 bowel movements a day till improves clinically
e Acute HE grade 3/4: 300 ml every 2 — 3 hours per rectally till clinically improved.
e Prophylaxis/outpatients: 15 — 45 ml orally two or three times daily for 2 — 3 bowel
movements a day.
Lactulose has also been shown to be a precipitating factor or OHE due to overuse, resulting
in diarrhea and volume loss-related dehydration and AKI. !
(b) Polyethylene glycol (PEG)

Polyethylene glycol (PEG) solution is a cathartic that may help to treat hepatic

encephalopathy by increasing the excretion of ammonia in the stool. In a small RCT, PEG was

reported to be superior to lactulose for the management of acute OHE episodes. [°]
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(¢) Antibiotics

Antibiotics such as neomycin, vancomycin, and metronidazole have historically been
used for the treatment of hepatic encephalopathy. However, rifaximin has become the most
widely used antibiotic for this indication owing to its safety, efficacy, and tolerability. 7!
Although neomycin decreases the intestinal production of ammonia from glutamine, its clinical
use is limited by its tendency to cause ototoxicity and nephrotoxicity. [’*] Similarly, the use of
vancomycin is limited by nephrotoxicity and risk of bacterial resistance, and long-term use of
metronidazole is associated with nephrotoxicity and neurotoxicity. [’*°”]
(d) Rifaxamin

Rifaxamin (550 mg two times daily) remains the most widely used antibiotic in the
management of HE. Rifaxamin is a broad-spectrum gut-specific antibiotic that belongs to the
rifamycin class of antibiotics that block RNA synthesis in bacteria. It is nonabsorbable and
achieves a great concentration in the intestinal lumen and despite its broad nature, preserves

(190 Fyrthermore, studies of the safety and tolerability of rifaximin have shown

the gut flora.
no increase in adverse events, infection with Clostridium difficile, or bacterial antibiotic
resistance. ['']

Current guidelines recommend lactulose as the initial first-line treatment for hepatic
encephalopathy; however, there is evidence that monotherapy with rifaximin can be effective,

60,

and rifaximin has been demonstrated to be non-inferior to lactulose alone. [**!%?l For patients

with severe hepatic encephalopathy or recurrent hepatic encephalopathy on lactulose,

d. %103 The combination

combination therapy with lactulose and rifaximin should be considere
of lactulose and rifaximin seems to be more effective than those treated with lactulose alone.
And had decreased mortality and hospital length of stay when compared with those on
monotherapy. 'l Another recent literature review found that the addition of rifaximin to
lactulose therapy decreases the risk of recurrence of overt hepatic encephalopathy and
encephalopathy-related hospitalizations, and this combination is well-tolerated. %!
5.4.7.2 Nitrogen excretion from body

Although the mainstay of therapy is the reduction of intestinal nitrogenous products,
the removal of excess nitrogen from the body by either manipulating the existent ammonia or
by enhancing the liver’s capacity to synthesize urea and glutamine has been evaluated.
(a) L-Ornithine L-Aspartate (LOLA)

L-Ornithine L-aspartate (LOLA) is the stable salt of amino acids ornithine and aspartate

and has been found to be effective in hepatic encephalopathy. It works via a substrate
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mechanism on the liver and skeletal muscle. Carbamoyl phosphate synthetase and glutamine
synthetase are both key enzymes for urea and glutamine synthesis, respectively.

In a cirrhosis state, these enzymes are impaired, resulting in hyperammonemia.
Ornithine activates carbamoyl phosphate synthetase in the liver, and both ornithine and
aspartate act peripherally by stimulating glutamine synthesis via glutamine synthetase. [!%%1%7]
A 2018 Cochrane meta-analysis of 29 trials involving 1,891 participants examined LOLA
compared with placebo and other anti—hepatic encephalopathy treatments. It was found that
LOLA demonstrated improvement in mortality, hepatic encephalopathy, and prevention of
serious adverse effects when compared with placebo or no treatment. ['%%

A 2017 randomized, controlled trial found intravenous LOLA to be effective in
reverting overt hepatic encephalopathy at day 5 of treatment when compared with placebo, as
well as decreasing the duration of hospitalization and length of treatment. [!*’]

The dose and duration are varied across studies and routes of administration. Oral
dosages have ranged between 9 and 18 g/d in previous trials, and intravenous dosages between
20 and 30 g/d for 3 to 8 days. Overall, the quality of evidence was low, and additional data and
further investigation are needed. ['%*]
5.4.7.3 Correction of intracerebral neurotransmitters
(a) Branched Chaing Amino Acid (BCAA)

The BCAAs (isoleucine, leucine, and valine) have attracted particular attention for their
therapeutic efficacy in hepatic encephalopathy. The pathophysiology had been suggested that
decreased BCAAs resulted in an increased ratio of aromatic amino acids (AAA) to BCAA.
This led to an increased number of aromatic amino acids (AAA) crossing the blood-brain
barrier, leading to inefficient dopaminergic neurotransmission. '’y BCAAs also aid in the
detoxification of ammonia by its effects on skeletal muscle. Skeletal muscle detoxifies
ammonia via conversion to glutamine. In cirrhosis, hyperammonemia impairs skeletal muscle
protein synthesis via alteration of mTOR signaling; BCAAs have been shown to counteract
this pathway. [''!]

A 2016 Cochrane review examined the effects of BCAAs on hepatic encephalopathy.
Sixteen randomized, controlled trials including 827 participants classified as having overt
hepatic encephalopathy (12 trials) or minimal hepatic encephalopathy (4 trials). Eight trials
assessed BCAA supplements and 7 trials assessed intravenous BCAA. It found that BCAAs

had a beneficial effect on manifestations of hepatic encephalopathy. No significant effect was

found on mortality, quality of life, or nutritional measures. ']
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5.4.7.4 Miscellaneous agents
(a) Probiotics

The gut microbiome plays an important role in hepatic encephalopathy because gut
bacteria are involved in the production of ammonia. Thus, it has been theorized that the use of

probiotics to alter gut flora may be beneficial in the management of hepatic encephalopathy.

A systematic review of 9 randomized, controlled trials also showed that probiotics were
associated with the improvement of minimal hepatic encephalopathy, prevention of overt
hepatic encephalopathy, and was also associated with a reduction in severe adverse events. ['*]
However, most data available are of low quality and there has been no evidence of any

improvement in mortality. [''4]

(b) Acarbose

Acarbose is a competitive inhibitor of the alpha-amylase (pancreatic enzyme) and
alpha-glucoside (intestinal enzyme). A significant limiting factor in the usage of acarbose is a
rare side-effect of fulminant hepatitis, as well as elevated transaminases and bilirubin, as

reported by multiple investigators. [''*]
(c) Albumin

Albumin has many benefits for numerous complications of cirrhosis but has not shown

any statistically significant changes for HE management along with rifaxamin. [''°]

5.4.7.5 Dietary Management

Evidence shows that malnutrition correlates with HE in a relationship that seems to be
linked with ammonia metabolism in the muscles. Although historically protein restriction was

7] studies have consistently shown no

hypothesized to reduce plasma ammonia levels
beneficial effect of dietary protein restriction and even observed this practice to contribute to
detrimental muscle wasting, also known as sarcopenia. [''8] Current EASL and AASLD
guidelines recommend that caloric intake should be 35 to 40 kcal/kg of ideal body weight with
1.2 to 1.5 g/kg protein per day '2. In patients with HE, demonstrated or suspected vitamin or

micronutrient deficiencies should be treated, as they can compound HE. ['!”]
5.4.7.6 Liver Transplantation

Patients with end-stage liver disease and recurrent or persistent HE not responding to

other treatments should be assessed for liver transplantation. This requires careful work-up and
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the patient, family, and other health professionals should be aware that the manifestations of

HE are not always resolved as quickly as expected after liver transplantation. [12%:121]

Recommendation (Management of Hepatic Encephalopathy)

74. HE should be classified using 4 main factors or axes: (1)the underlying cause, (2) the
severity of the disease manifestation, (3) the time course of the disease, (4) the existence

of precipitating factors.

75. HE should be graded by using the West Haven Criteria (WHC) which range from

minimal to grade 1V as a severity assessment.

76. For patients with advanced coma (grade 3 or 4), the Glasgow Coma Scale (GCS) allow

more accurate assessment of progression.
77. In patients with HE, precipitating factors should be sought and managed.

78. Patients with overt HE grade 3 and 4 are at risk of aspiration and should be treated in
the ICU.

79. Patients with recurrent or persistent HE should be considered for liver transplantation
and a first episode of overt HE should prompt referral to a transplant centre for

evaluation.

80. Lactulose combination with rifaxamin is recommended as a mainstay of treatment in
overt HE.

81. Rifaximin as an adjunct to lactulose is recommended as secondary prophylaxis.

82. In patients with HE, demonstrated or suspected vitamin/ micronutrient deficiencies
should be treated.

83. Dietary protein restriction is not recommended in management of HE.

84. BCAAs (Branched-Chain Amino Acids) supplementation is recommended for long-
term use to improve manifestations of hepatic encephalopathy (HE), reduce the

recurrence of HE episodes, and aid in the treatment and prevention of sarcopenia.

50



6. Diagnosis and Risk Stratification of Portal Hypertension and Varices in Cirrhosis
6.1 Introduction

Portal hypertension (PH) is a clinical syndrome in which portal venous blood flow
obstruction or abnormal increase in blood flow of different etiologies leads to a continuous
increase in portal venous system pressure and formation of extensive collateral circulation. The
most common cause is liver cirrhosis. The main clinical manifestation of PH is bleeding from

gastroesophageal varices (GOV) and portal hypertensive gastropathy. [*!]

6.2 Diagnosis of portal hypertension

Gastroesophageal varices are commonly seen in patients with cirrhosis or other diseases
causing PH. Patients may be asymptomatic or present with signs of upper gastrointestinal
bleeding (hematemesis, melena), or signs of advanced chronic liver disease (ACLD) (ascites,
jaundice). The physical examination can also detect signs of PH such as caput medusa,

s. 1281 These clinical features are helpful in predicting

splenomegaly, and enlarged hemorrhoid
the presence of PH. Although direct portal pressure measurements can be performed by means
of endoscopic ultrasound or percutaneous access, it can be influenced by changes in intra-
abdominal pressure. Hepatic Venous Pressure Gradient (HVPG) measurement is the gold-
standard method to assess portal pressure indirectly in patients with cirrhosis. To measure
HVPQG, transjugular catheter is placed into a hepatic vein and the balloon occlusion method is
used to get wedge pressure. The difference between wedge hepatic vein pressure and unwedged
(free hepatic vein pressure) is HVPG. PH is defined as HVPG >5 mmHg while clinically
significant portal hypertension (CSPH) is defined as HVPG >10 mmHg. ['>*) Measurement of
HVPG is moderately invasive and carries small risks of injury related to access to the jugular
vein, induction of arrhythmias, and radiation exposure. Interpretation of HVPG also requires

specific expertise. These limitations restrict its routine use to specialized centers and as such

have stimulated efforts to validate noninvasive surrogates usable in regular clinical practice.

Conventional cross-sectional imaging such as ultrasound, CT, and MRI have a limited
but defined role in identifying specific imaging surrogate markers of CSPH such as
visualization of collaterals (peri-esophageal varices, recanalization of the umbilical vein,
presence of splenorenal shunt) and presence of ascites. Likewise, Doppler ultrasound can show
collateral circulation or portal flow reversal. Currently, the best validated noninvasive staging
system for estimation of CSPH is provided by the combination of liver stiffness measurement

(LSM) by Transient Elastography (TE) and platelet count. CSPH can be presumed in the
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presence of (1) LSM >25 kPa, (2) LSM between 20 and 25 kPa and platelets < 150 K/mm?, or
(3) LSM between 15 and 20 kPa and a platelet count < 110 K/mm3. LSM can also be
determined by non-TE elastography methods, such as magnetic resonance elastography
(MRE), point shear wave elastography (pSWE), and two-dimensional shear wave elastography.
However, these methods are less well-validated to define CSPH and may be subject to cross-

manufacturer variability. ['**]

Despite the presence of invasive and non-invasive assessment of PH, the gold standard
for the diagnosis of GOV is esophagogastroduodenoscopy (EGD). [’ EGD has the stage-

specific role of identifying varices needing treatment (VNT), serial monitoring, and alternative

approaches. EGD should be used to identify GOV at the first diagnosis of cirrhosis. For patients
with decompensated advanced chronic liver disease (ACLD), endoscopic surveillance should
be encouraged when LSM > 20 kPa or platelet count < 150 x 10%/L. '] For patients with
compensated ACLD who are not candidates for non-selective beta-blockers (NSBBs) (e.g.,
contraindication/intolerance), variceal surveillance should be done when LSM > 20 kPa or
spleen stiffness measurement (SSM) > 40 kPa or a platelet count < 150 x 10%/L. Patients who
are not candidates for screening endoscopy can be monitored with yearly TE and platelet
counts. Patients with compensated ACLD without varices who develop decompensation should
have a repeat endoscopy when this occurs. ['*?1 To identify the development and progression of
GOV, endoscopic surveillance should be performed at 2—3-year intervals in patients with
compensated ACLD and at 1-2-year intervals in those with decompensated ACLD. The
frequency of endoscopic surveillance could be modified according to the severity and ongoing

activity of underlying liver disease. ['*¢]

6.3 Risk Stratification

Patients with ACLD presenting with suspected acute variceal bleeding should be risk
stratified according to the Child-Pugh score and MELD score, and by documentation of
active/inactive bleeding at the time of EGD. Patients with Child-Pugh A or Child-Pugh B
without active bleeding at endoscopy or MELD score < 11 points are at low risk of poor
outcome. Patients with Child-Pugh B with active bleeding at endoscopy despite vasoactive
agents or patients with Child-Pugh C are at high risk of poor outcomes. Patients with MELD

score > 19 are also at high risk of poor outcomes. %]
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6.4 Esophageal Varices

The primary goal of EGD is the diagnosis and risk stratification of gastric varices (EV)
and gastric varices (GV) by determining the size and high-risk stigmata. ['>*) EVs are classified
by size: small (minimally elevated veins above the esophageal mucosal surface), medium
(tortuous veins occupying less than one-third of the esophageal lumen), and large (occupying
more than one-third of the esophageal lumen). ['>” The risk of bleeding from esophageal varices
mainly depends on the size of the varices, the level of HVPG, the severity of ACLD, and high-
risk stigmata on endoscopy (red wale sign, cherry red spot, hematocystic spot, and white nipple
130]

sign). [

Table 15. Classification of Esophageal Varices ['>!2>:127]

Size Description

Small Small Minimally elevated veins above the | _ S mm in diameter
esophageal mucosal surface
Medium Tortuous veins occupying less than
one-third of the esophageal lumen
Large >5 mm in diameter
Large Occupying more than one-third of
the esophageal lumen

Medium/large varices or any size varices with red wale marks or in a patient

High risk with CTP class C

6.5 Gastric Varices

Gastric varices (GV) are commonly classified according to the Sarin classification. This
classification divides GV among those that are a continuation of EV along the lesser curvature
(GOV1) or greater curvature (GOV2) and isolated GV, which can be found in the fundus
(IGV1) or in other areas of the stomach (IGV2). >’ Varices along the lesser curvature (GOV1)
share a natural history and can be treated comparably with EV. Varices along the greater
curvature (GOV2) and in the fundus (IGV1) are referred to as cardiofundal varices. They have
a different natural history than EVs and are associated with higher rates of treatment failure,
rebleeding, and mortality. Predictors of bleeding among patients with GV appear similar to
those of EV: size (>10 mm for cardio fundal varices), presence of red marks, discoloration or

platelet plugs, and liver disease severity. The vascular anatomy of GV can be highly variable,
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unlike EV. The presence of portosystemic shunts, splanchnic vein thromboses, or other portal
hypertensive complications should inform treatment options. Therefore, cross-sectional
imaging with either CT or MRI using the portal venous phase of contrast is necessary for

planning definitive therapy for GV. ['**]

Table 16. Classification of Gastric Varices [!2>!%°]

Type Description

GOV 1 Gastric varices along the lesser curvature as a continuation of esophageal
varices

GOV 2 Gastric varices along the greater curvature as a continuation of esophageal
varices

IGV1 Isolated gastric varices in fundus

IGV2 Isolated gastric varices in other areas of the stomach

Hich risk Cardiofundal (GOV2 or IGV1) varices
£ (> 10 mm, red wale signs, CTP class B/C)

6.6 Portal hypertensive gastropathy

Portal hypertensive gastropathy (PHG) is a common endoscopic observation in patients
with ACLD. The condition results from increased portal pressure and submucosal vascular
hyperemia resulting in associated mucosal venous and capillary ectasia. Endoscopic
classification of PHG severity is clinically important because severity is correlated with
bleeding risk. ['**! PHG can be simply categorized as mild (mild mucosa reddening or
congestion), moderate (severe redness and a fine reticular pattern separating areas of raised
edematous mucosa -mosaic pattern), and severe (with added point bleeding). ['3*]

Table 17. Classification of Portal Hypertensive Gastropathy [!>>12°127]

Feature Score

) Mild 1
Mucosal mosaic pattern
Severe 2
‘ Isolated 1
Red markings
Confluent 2
Gastric antral vascular ectasia Absent 1
(GAVE) Present 2
Mild PHG < 3, Severe PHG >4
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Recommendation

(Diagnosis and Risk Stratification of Portal Hypertension and Varices)

85. CSPH can be diagnosed at the time of clinical decompensation, gastroesophageal

varices on endoscopy, or portosystemic collaterals on imaging.

86. CSPH can be noninvasively identified by LSM by vibration-controlled TE and platelet
count. CSPH is diagnosed at LSM > 25 kPa irrespective of platelet count, LSM 20—
24.9 kPa with platelet count < 150 K/mm?2, or LSM 15-19.9 kPa with platelet count
<110 K/mm3,

87. Endoscopic variceal surveillance should be performed at the first diagnosis of cirrhosis
or cirrhosis with LSM > 20 kPa or SSM > 40 kPa or platelet count < 150 K/mm?.

88. To identify the development and progression of GOV, endoscopic surveillance should
be performed at 2—3-year intervals in patients with compensated liver cirrhosis and at
1-2-year intervals in those with decompensated liver cirrhosis. The frequency of
endoscopic surveillance could be modified according to the severity and ongoing

activity of underlying liver disease.

89. Patients with cACLD without varices on screening endoscopy should have endoscopy
repeated every 2 years (with ongoing liver injury or associated conditions, such as
obesity and alcohol use) or every 3 years (if liver injury is quiescent, e.g., after viral
elimination, alcohol abstinence). Patients with cACLD without varices who develop

decompensation should have a repeat endoscopy when this occurs.

90. Esophageal varices are classified by small, medium, and large size. The risk of bleeding
from esophageal varices mainly depends on the size of varices, level of HVPG,
severity of ACLD, and high-risk stigmata on endoscopy (Medium/large varices or any

size varices with red wale marks or in a patient with CTP class C).

91. Gastric varices are classified according to the Sarin classification and predictors of
bleeding include size of GV, presence of red marks, discoloration or platelet plugs and
liver disease severity. High risk features are cardiofundal (GOV2 or IGV1) varices (>

10 mm, red wale signs, CTP class B/C).

92. PHG can be simply categorized as mild and severe according to the Baveno
classification and the severity of PHG is correlated with risk of bleeding.

55




7. Management of Portal Hypertensive Bleeding
7.1 Pharmacological Management in Compensated Cirrhosis

Nonselective B-blockers (eg, carvedilol or propranolol) reduce portal pressure by
reducing splanchnic blood flow and are standard of care for people with large varices or prior
bleeding. Because of its a-blocking effects, reduction in intrahepatic resistance and greater
portal pressure lowering effect, carvedilol (optimally dosed at 12.5 mg daily) is preferred to

other B-blockers when large varices are encountered on endoscopy. %1371

Recommendation (Pharmacological Management in Compensated Cirrhosis)

88. NSBB is not recommended in patients with cirrhosis without CSPH for prevention of

decompensation. Life style modification and treat underlying cause.

89. NSBB (carvedilol 12.5 mg/day) should be considered in patients with compensated
ACLD with CSPH if there is no contraindication such as asthma, advanced heart

block, and bradyarrhythmias.

7.2 Variceal Surveillance
7.2.1 Indication for Endoscopy

Compensated cirrhosis portends a better prognosis than decompensated cirrhosis. To
assess the severity of cirrhosis, there are less costly and less invasive interventions with

[133] Regarding

substantial benefits, ranging from simple blood tests to transient elastography.
noninvasive tests, Baveno VI criteria suggested that patients with a liver stiffness measurement
(LSM) of <20 kPa and platelet count (PLT) > 150 x 109/L could safely avoid an OGD for
variceal surveillance as the risk of developing HRVs is considered acceptably low (risk <
5%).1"3* The most recent real-world cohort of cACLD patients in Australia supported that B6C
in the right clinical context enables the omission of OGD screening for 33.8% of cACLD
patients with a high sensitivity of 96.2% and negative predictive value of 98.6% for ruling out

HRVs. Therefore, the use of the B6C in regular clinical practice is safe and dependable in

cACLD patients. !
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Recommendation (Variceal Surveillance)

90. In patients with compensated ACLD and liver stiffness measurement < 20 kPa and
platelet count >150x109/L, screening upper GI endoscopy can be avoided since these

patients have a low probability of having high-risk varices.

91. In patients with compensated ACLD, but with liver stiffness measurement > 20 kPa or
platelet count <150%109/L who are not receiving NSBB therapy, should be screened
by upper Gl endoscopy to identify high-risk esophagogastric varices (esophageal
varices that are medium or large; or small-sized esophageal varices with red wale

markings).

92. In patients with decompensated ACLD (liver stiffness measurement by transient
elastography > 20 kPa or platelet count <150%109/L) should be screened by upper GI

endoscopy to identify high-risk esophagogastric varices.

93. Patients with cACLD without varices of screening endoscopy should have endoscopy
repeated every 2 years (with ongoing liver injury or associated condition, such as
obesity and alcohol use) or every 3 years (if liver injury is quiescent, e.g. after viral

elimination, alcohol abstinence).

7.3 Primary Prophylaxis of Variceal Bleeding
7.3.1 Primary Prophylaxis of Variceal Bleeding in Compensated COL

Primary prophylaxis is universally recommended for patients with ACLD and high-risk
varices. Both NSBB therapy and endoscopic band ligation are accepted primary prophylaxis
options for esophageal varices, as they have significantly reduced the risk of a first episode of
esophageal variceal hemorrhage. A meta-analysis (including 32 RCTs comparing NSBBs,
isosorbide mononitrate, carvedilol, and EVL, alone or in combination with each other or
placebo; 3362 adults who had cirrhosis with large esophageal varices and no prior history of
bleeding) showed that both NSBB therapy and EVL have similar efficacy in reducing the risk
of a first variceal bleed. [**¢]

If endoscopic variceal ligation (EVL) is selected for primary prophylaxis of high-risk
varices, EVL should be repeated until all varices are eradicated. Intervals between endoscopies
evaluated in clinical trials for primary and secondary prophylaxis have ranged from 1 to 8
weeks. After eradication, periodic endoscopy should be repeated every 6-12 months.
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ESGE suggests in those patients unable to receive NSBB therapy with a screening upper
GI endoscopy which demonstrates gastric varices (Sarin GOV-2 or IGV-1; cardiofundal
varices), no treatment, cyanoacrylate injection alone, or endoscopic ultrasound-guided coil plus
cyanoacrylate injection can be considered. EUS-guided injection therapy should be decided on

a case-by-case basis and limited to centers with expertise in this endoscopic technique. ['*”]

Recommendation (Primary Prophylaxis of VVariceal Bleeding in Compensated COL)

94. Presence of varices of any size should prompt the initiation of NSBB.

95. Primary prophylaxis with EVL should be performed in patients with cACLD and CSPH
and high-risk varices that cannot receive NSBB.

96. Band ligation should be repeated every 2-4 weeks until obliteration and then endoscopy

repeated at 6 months and then every 12 months to assess reappearance of varices.

7.3.2 Primary Prophylaxis of Variceal Bleeding in Decompensated COL

Patients with decompensated cirrhosis not taking NSBB who had never bleed from

varices should undergo annual endoscopic screening.

If high-risk varices are detected, NSBBs or endoscopic band ligation are recommended.
If the high-risk varices are small, the only method is the administration of NSBB. If the high-
risk varices are large, both NSBB as well as EVL are possible approaches. A recent systematic
review with network meta-analysis showed that EVL is associated with a higher risk of

complications and higher mortality than NSBB. [40:141]

The preferred NSBB for primary prophylaxis is carvedilol based on its greater portal
pressure-lowering effect compared with propranolol or nadolol, and the improvement in the

outcome of nonresponders to propranolol. ['*°]

Recommendation (Primary Prophylaxis of Variceal Bleeding in Decompensated COL)

97. Patients with decompensated cirrhosis not taking NSBBs who have never bled from

varices should undergo annual endoscopic screening.

98. If high-risk varices are detected, NSBBs or endoscopic band ligation are recommended;
preference is given to NSBBs (including carvedilol) because of benefits beyond the

prevention of variceal hemorrhage.
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7.4 Management of Acute Variceal Hemorrhage

AVH remains an emergent complication of cirrhosis and requires timely and effective

management to prevent short-term mortality.

Urgent assessment of the hemodynamic status in patients presenting with suspected
acute variceal hemorrhage is recommended. Prompt, careful, intravascular volume
replacement, initially using crystalloid fluids, is important if hemodynamic instability exists in
order to restore tissue perfusion while avoiding intravascular volume overexpansion. On
presentation of gastrointestinal hemorrhage, those with a known or suspected history of
advanced liver disease should be managed as having a portal hypertensive-related source until

endoscopic confirmation. [*4]
7.4.1 Blood Transfusion

Packed red blood cell transfusions should target a hemoglobin ~7 g/dL unless higher

targets are required related to comorbid conditions.

Fresh frozen plasma and platelet transfusions should not be given based on international
normalized ratio or platelet count targets, because there is no evidence of benefit of such

transfusions in AVH, and in the case of fresh frozen plasma, there is evidence of potential harm.

In the AVB episode, transfusion of fresh frozen plasma is not recommended as it will
not correct coagulopathy and may lead to volume overload and worsening of portal

hypertension. (Baveno VII — Renewing consensus in portal hypertension). 3]
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Recommendation (Initial Management of Acute Variceal Haemorrhage)

99. Patients with ACLD presenting with suspected acute variceal bleeding, be risk

stratified according to Child-Pugh score and MELD score.

100. Vasoactive agents terlipressin, octreotide should be initiated at the time of

presentation and be continued for a duration up to 5 days.

101. Recommended dose of terlipressin is 2 mg IV every 4 h then 1 mg IV every 4-6 hrly

or octride is given a 50 mcg bolus followed by infusion of 25-50 mcg/h.

102. In case of successful endoscopic hemostasis, vasoactive agents may be stopped 24-48

hrs later in selected patients.

103. Antibiotic prophylaxis using ceftriaxone 1g/day or CS1 1 G 12 hourly should be given

for up to 7 days or in accordance with local antibiotic resistance and patient allergies

7.4.2 Endoscopic Management

Endoscopic evaluation should take place within 12 - 24 hours from the time of patient
presentation provided the patient has been hemodynamically resuscitated. If varices are
visualized, the endoscopist can determine the location of varices, if actively bleeding, and the
presence of varix characteristics (large column size, red wale signs). EVL and repeated after
discharge every 2—4 weeks until variceal obliteration, should be the standard endoscopy

approach for esophageal varices.

Initial management of acute gastric or ectopic variceal bleeding should follow the
guidance for acute esophageal variceal bleeding. If local expertise in the management of
bleeding GV is not available, the patient should be referred to a tertiary care center.

In patients presenting with AVB, rapid removal of blood from the gastrointestinal tract

(lactulose oral or enemas) should be used to prevent hepatic encephalopathy.
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Recommendation (Endoscopic Management of Acute Variceal Haemorrhage)

104. EVL is recommended for the treatment of acute EVH.

105. In refractory variceal bleeding, self-expandable metal stents (SEMS) or balloon

tamponade might be used as a bridge therapy to a more definite treatment such as
PTFE-covered TIPS.

106. Recombinant factor Vlla and tranexamic acid are not recommended in AVB.

107. Endoscopic cyanoacrylate injection is recommended for acute gastric (cardiofundal)

variceal (GOV2, IGV1) hemorrhage.

108. Antibiotic prophylaxis using ceftriaxone 1g/day or CS1 1g 12 hourly should be given
for up to 7 days or in accordance with local antibiotic resistance and patient allergies.

109. Endoscopic cyanoacrylate injection or EVL in patients with GOV 1-specific bleeding.

7.5 Secondary Prophylaxis of Variceal Bleeding

Recommendation (Secondary Prophylaxis of Variceal Bleeding)

110. Patients who have undergone EVL for acute EVH should be scheduled for follow-up

EVLs at 1- to 4-week intervals to eradicate esophageal varices.

111. Use of NSBBs (propranolol or carvedilol) in combination with endoscopic therapy for

secondary prophylaxis.

7.6 Use of Proton Pump Inhibitor Therapy in Variceal Bleeding

Recommendation (Use of Proton Pump Inhibitor Therapy in Variceal Bleeding)

112. Routine use of proton pump inhibitors (PPI) in the post-endoscopic management of

acute variceal bleeding is not recommended and if initiated before endoscopy, it

should be discontinued.
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8. Management of Ascites

Ascites is the most common cause of decompensation in cirrhosis, as 5% to 10% of
patients with compensated cirrhosis per year develop this complication. ')l The mainstay of
ascites formation is renal sodium retention due to the activation of sodium-retaining systems,
such as the renin-angiotensin-aldosterone system (RAAS) and the sympathetic nervous system.
Fig 1 illustrates pathophysiologic mechanisms leading to the development of ascites and its

complications in patients with cirrhosis.
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Figure 1. Pathophysiologic mechanisms leading to the development of ascites and its
complications in patients with cirrhosis (NO nitric oxide, HRS hepatorenal syndrome

8.1 Diagnosis of ascites

Clinically, ascites may be detected by the presence of shifting dullness and/or fluid
thrill. However, shifting dullness requires the presence of at least 1.5 L of fluid in the abdomen.
Therefore, ultrasonography of the abdomen is considered the gold standard for the detection of
ascites. Ascites can be graded from 1 to 3 according to the amount of fluid in the abdominal

cavity. [144]
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Table 18. Grading of ascites

Grade 1 Mild ascites Only detectable by ultrasound examination
Grade 2 Moderate ascites Moderate symmetrical distension of abdomen
Grade 3 Large or gross ascites Marked abdominal distension

8.1.1 Evaluation of a patient with ascites

An essential aspect of managing ascites is identifying the cause of ascites. Initial patient
evaluation should include history, physical examination, abdominal ultrasound, and laboratory
assessment of liver and renal functions, serum and urine electrolytes, as well as an analysis of
the ascitic fluid. While the commonest cause is portal hypertension, other causes like
tuberculosis, malignancy, renal failure, heart failure, and pancreatic diseases need to be ruled

out.
8.1.2 Diagnostic paracentesis

Ascitic fluid protein and serum ascites albumin gradient (SAAG) are the investigations
of choice to differentiate portal hypertensive ascites from non-portal hypertensive ascites.
Classically, patients with cirrhosis have low ascitic fluid protein (< 2.5 g/dL) with elevated
serum ascites albumin gradient (SAAG). A value of SAAG > 1.1 g/dL (> 11 g/L) for portal
hypertensive ascites has a high diagnostic accuracy of 97%. ['*’1 Fig.2 illustrates Diagnostic
evaluation and differential diagnosis of ascites in a patient with cirrhosis. Other tests, such as

amylase, cytology, or culture for mycobacteria should be guided by clinical presentation.

Table 19. Contraindications to paracentesis.

Uncooperative patient

Abdominal skin infection at the proposed puncture sites

Pregnancy

Severe coagulopathy (accelerated fibrinolysis or disseminated intravascular coagulation)

Severe bowel distension
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Fig 2: Diagnostic evaluation and differential diagnosis of ascites in a patient with

cirrhosis (SAAG serum ascitic albumin gradient; BNP brain natriuretic peptide, ANC

absolute neutrophil count)

Diagnosis of “mixed ascites” poses a clinical challenge in patients with cirrhosis. Mixed

ascites refers to the presence of cirrhosis plus an additional cause of ascites. It is usually

associated with peritoneal diseases like peritoneal tuberculosis (TB) or peritoneal

carcinomatosis. Approximately 5% of patients with cirrhosis have mixed ascites.
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Recommendation (Diagnosis of ascites)

113. A diagnostic paracentesis is recommended in all patients with new onset grade 2 or 3
ascites, or in those hospitalized for worsening of ascites or any complication of

cirrhosis.

114. Initial laboratory evaluation in patients with the first episode of ascites should include
ascitic fluid total protein, albumin, SAAG, and neutrophil count.

115. Neutrophil count and culture of ascitic fluid (bedside inoculation blood culture bottles
with 10 ml fluid each) should be performed to exclude bacterial peritonitis. A

neutrophil count above 250 cells/ul is required to diagnose SBP.

116. Cytology should be performed to differentiate malignancy-related from non-

malignant ascites. At least 30 mL of ascitic fluid should be sent.

8.2 Management of ascites
8.2.1 General Management of ascites

Patients with cirrhosis and ascites have effective arterial hypovolemia. The drugs
aggravating this hemodynamic abnormality such as nonsteroidal anti-inflammatory drugs

(NSAIDs) !*71 and ACE inhibitors or ARBs ['**] should not be used. Nephrotoxic drugs

including aminoglycoside antibiotics should be avoided. !'*"!

Dietary salt restriction is not recommended in patients without ascites. Strict sodium
restriction (< 10 mmol/day) leads to a greater incidence of hyponatremia and renal dysfunction
due to diuretic use. 41 A sodium-restricted diet is also associated with poor compliance and
leads to a 20% decrease in the daily caloric intake. [***1 Therefore, only a moderate sodium
restriction of 80-120 mmol/day or 5-6.5 g salt/day (one teaspoon) is recommended in patients
with cirrhosis and ascites. That means no added salt diet with avoidance of precooked meals,
and processed foods (dried fish, salted fish in dry and wet forms, and pickles). Patients with

cirrhosis and ascites should receive nutritional counseling on the sodium content in the diet.
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Recommendation (General Management of ascites)

117. Alcohol abstinence and etiological treatment (like antivirals for chronic viral hepatitis)

is strongly advocated for the management of ascites in patients with cirrhosis.

118. NSAIDs, ACE inhibitors, ARBs, and other nephrotoxic agents should be avoided in

patients with ascites.

119. Neutrophil count and culture of ascitic fluid (bedside inoculation blood culture bottles
with 10 ml fluid each) should be performed to exclude bacterial peritonitis. A

neutrophil count above 250 cells/ul is required to diagnose SBP.

120. In patients with cirrhosis and clinical ascites, moderate sodium restriction (80—
120 mmol/day, corresponding to 2—3 g of sodium or 5-6.5 g table salt (NaCl) per day
is recommended (no added salt diet with avoidance of pre-cooked meals and processed
foods). Extreme sodium restriction (< 40 mmol/day) should be avoided and is

associated with decreased caloric intake.

8.2.2 Diuretics therapy for ascites

Activation of RAAS has a significant role in ascites formation and aldosterone
antagonists like spironolactone are the first-line agents for ascites mobilization. Another class
of diuretics commonly used is loop diuretics which includes furosemide and torsemide. Since
spironolactone acts downstream to inhibit sodium reabsorption, it has a more potent effect than

furosemide in non-azotemic cirrhosis. ['°']

However, in patients with long-standing ascites, proximal sodium reabsorption is an
important cause of sodium retention, which can be alleviated by loop diuretics. A combination
of an aldosterone antagonist and a loop diuretic is preferred in this setting. Spironolactone alone
is preferable in patients with a first onset of moderate ascites whereas a combination of
spironolactone and furosemide is optimal in patients with persisting ascites or hospitalized
patients, where a rapid diuresis is required. It is recommended to start spironolactone at a dose
of 100 mg and gradually increased to 400 mg and furosemide at a dose of 40 mg and
sequentially increased to 160 mg, it may be reasonable to start these at a lower dose of 50 mg
of spironolactone and 20 mg furosemide in Asian patients with new onset ascites. Diuretics are
usually administered as a single daily dose in the morning to maximize compliance and

minimize nocturia. ['°%
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8.2.2.1 Monitoring response to therapy

Monitoring response to diuretic therapy is important to optimize the dose to achieve
maximum natriuresis while simultaneously reducing complications. The maximum permissible
weight loss in patients who do not have pedal edema is 0.5 kg/day, while it is 1 kg/ day in
patients with pedal edema. Measurement of 24-hour urinary sodium helps to quantify
natriuresis and is a valuable guide to diuretic therapy. The goal should be the excretion of at
least 78 mmol/day of sodium in urine (88 mmol dietary intake—10 mmol insensible sodium

loss).

A lack of response to diuretic therapy is defined as a less than 0.8 kg weight loss over
four days with low urinary sodium excretion (less than sodium intake). Diuretics should be
reduced to the lowest dose as soon as possible after mobilization of ascites to keep the patients'

ascites free.
8.2.2.2 Side effects of diuretic therapy

Common side effects include hypokalemia, hyperkalemia, hyponatremia, renal
dysfunction, or hepatic encephalopathy. >3 Spironolactone is frequently associated with
gynecomastia, which can be alleviated with amiloride or eplerenone. >4 Muscle cramps are
common in advanced cirrhosis, which is often aggravated with diuretics. *°*1 Recent studies
have demonstrated improvement in debilitating muscle cramps through the use of baclofen [*°°]
, methocarbamol "} and taurine. [*1 Albumin was also shown to have some benefits in
treating muscle cramps. [***1 Although Quinidine 400 mg/day for four weeks in patients with
cirrhosis is effective for painful muscles, it was associated with diarrhea in about one-third of

cases requiring treatment withdrawal. [*>°]
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Recommendation (Diuretics therapy for ascites)

121. Patients who present with grade 3 ascites should be treated with a combination of

spironolactone (100 mg) and furosemide (40 mg) daily.

122. Patients who present with a first episode of moderate ascites may be treated either

with daily spironolactone alone or a combination of spironolactone and furosemide.

123. The dose should be gradually increased every 3rd day till control of ascites or
maximum tolerated dose (not to exceed 160 mg of furosemide or 400 mg of
spironolactone). Urinary Na level should be monitored, and diuretics dose can be
adjusted according to it.

124. As the maximum doses of diuretics are influenced by the patients’ profiles and
conditions such as race, statures, age, and dietary habits, Myanmar cirrhotic patients

can’t tolerate high doses of diuretics.

125. Patients who develop hyperkalemia to spironolactone alone should be treated with a

combination of spironolactone and furosemide.
126. Once ascites is controlled, diuretics should be tapered to the minimum possible dose.

127. Diuretics should be withheld if patients develop complications like acute kidney injury
(AKI), serum sodium < 125 mmol/L, serum potassium < 3 mmol/L or > 6 mmol/L,

overt hepatic encephalopathy, SBP, development of incapacitating muscle cramps.

8.2.3 Large volume paracentesis (LVP) for ascites

LVP (removal of > 5 L of ascitic fluid) is considered the treatment of choice for patients
who present with tense ascites. '’ For patients undergoing LVP, volume replacement with
intravenous albumin (6—8 g for each liter of ascitic fluid cleared) should be done to prevent
paracentesis-induced circulatory dysfunction (PICD). !'*') Once there is a reduction in intra-
abdominal pressure by LVP, patients should be started on diuretics, to reduce the need for
frequent paracentesis. The left lower quadrant has been suggested as the ideal site for
paracentesis, as it is associated with a greater depth of ascites and a lower abdominal wall

thickness.
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Routine prophylactic transfusion of fresh frozen plasma or platelets is not
recommended to correct INR or platelet count respectively, before paracentesis. However,
paracentesis should not be performed in the presence of disseminated intravascular coagulation
(DIC). Using ultrasound to guide paracentesis has been shown to be beneficial in reducing the

risks of complications and should be used when available. 6]

Recommendation (Large volume paracentesis for ascites)

128. LVP is the treatment of choice for patients with grade 3 ascites.

129. LVP should be done with volume replacement with intravenous albumin (6-8 g/L of

ascitic fluid removed).

130. Because of the risk of PICD after LVP, paracentesis is routinely done to get

symptomatic relief.

131. LVP is rather hazardous and should be carried out with care. In Myanmar, this is not

recommended because albumin is prohibitively expensive and impractical to use.

132. After LVP, diuretics should be continued at the lowest dose possible, to prevent re-

accumulation of ascites.

8.3 Refractory Ascites (RA)

According to the International Club of Ascites, refractory ascites (RA) is defined as
“ascites that cannot be mobilized or the early recurrence of which cannot be satisfactorily
prevented by medical therapy”. It can be further differentiated into diuretic resistance (lack of
response to sodium restriction and maximal diuretic therapy) or diuretic intractable
(development of diuretic-induced complications that preclude the use of an effective diuretic
dose). Approximately 5-10% of patients with cirrhosis will develop RA that leads to a

163

significant reduction in survival ['®) hence, they should be considered for a liver transplant.

8.3.1 Sodium-restricted Diet and Diuretic Use

Moderate sodium restriction is required for all ascites forms as it prevents rapid
reaccumulation of fluid. Diuretics should be discontinued in patients with diuretic-resistant
ascites to decrease the risk of complications. Patients with diuretic-intractable ascites may be

treated with a lower dose of diuretics.
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8.3.2 Use of albumin

The use of intravenous albumin at a dose of 40 g every 2 weeks along with midodrine
(15-30 mg/day) in patients with advanced cirrhosis awaiting liver transplant did not lead to

[164

improved survival or decreased complications of cirrhosis. [' However, a recent non-

randomized study utilizing 20 g twice weekly albumin and sodium restriction in patients with

(165 Therefore, more

refractory ascites undergoing LVP reduced hospitalization and mortality.
evidence is needed before long-term albumin infusion can be recommended for patients with

refractory ascites.
8.3.3 Large Volume Paracentesis (LVP)

The first-line therapy for patients with RA is LVP. Repeated LVP is comparable to the
use of diuretics in terms of survival but with a favorable safety profile regarding renal

[166

impairment, electrolyte imbalance, and hemodynamic stability. !'°] Albumin infusion is

necessary to prevent hemodynamic alterations and PICD when > 5 L of ascitic fluid is

removed.!'¢’]

8.3.4 Transjugular intrahepatic portosystemic shunt (TIPS)

TIPS creates an artificial connection between the portal and hepatic vein, which leads
to decompression of the portal system and reduces portal pressures. MELD > 18 and CTP > 12
are considered contraindications for TIPS and these patients should be evaluated for LT. The
presence of recurrent, overt, non-precipitated HE and severe cardiac dysfunction is also a
contraindication for TIPS placement. Advanced age, sarcopenia, and cardiopulmonary
insufficiency correlate with increased post-TIPS HE and other complications. It is proposed
that a smaller diameter TIPS stent protects against the development of post-TIPS HE while

s. [1%%] Patients with

having a similar efficacy in reducing portal hypertensive complication
persistent ascites at 12 months, despite a patent TIPS stent, should be evaluated for LT. Also,
patients with advanced cirrhosis (MELD > 18 or CTP > 12) in which TIPS is contraindicated

should be considered for LT.
8.3.5 Medical treatment

Midodrine may be used in patients with RA and may be particularly beneficial in
patients with low MAP. '] Midodrine should be started at a dose of 5 mg thrice a day and
titrated according to the increase in mean arterial pressure. Low-dose tolvaptan may be used
for refractory ascites in a clinical trial setting to improve ascites control and to decrease adverse

events to a standard diuretic regimen. 7"
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Recommendation (Management of Refractory ascites)

133. Dietary salt restriction (5-6.5 g/day) should be continued in patients with RA to
decrease the rate of ascitic fluid accumulation.

134. Diuretics should be withheld in refractory ascites. In patients with diuretic-intractable

ascites, diuretics may be initiated at a lower dose after correction of the diuretic-
induced complication.

135. Repeated LVP is the first line of treatment for RA.

136. Albumin should be infused after LVP (> 5 L fluid removed) at the rate of 6-8 g/L for
each liter of ascitic fluid removed to prevent PICD.

137. Although the procedure is not available in Myanmar, TIPS may be considered for

managing RA as a bridge to liver transplants or in transplant-ineligible patients.

138. Liver Transplantation should be considered in all patients with RA.

8.4 Prognosis of Patients with Ascites

The development of ascites in patients with cirrhosis is associated with a poor
prognosis, as their one and two-year mortality is about 40 and 50%, respectively. ['’!! Thus,
patients with ascites should generally be considered for referral for LT. Hyponatremia, low
arterial pressure, glomerular filtration rate (GFR), and low renal sodium excretion are

independent predictors of mortality in cirrhosis with ascites. ['7*]
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9. Spontaneous Bacterial Peritonitis (SBP)
9.1 Diagnosis

SBP is the most common bacterial infection in a patient with cirrhosis, seen in
approximately 35% of patients from Asia. Community-acquired bacterial infections were seen
in 56% of patients from Asia, while 24% were healthcare-associated (contact with a health-

care facility in the last 90 days) and 20% were nosocomial. [!”%]

Commonly seen clinical features of SBP may include features of systemic
inflammatory response syndrome (SIRS) like fever or hypothermia, leukocytosis or
leukopenia, tachycardia and/or tachypnoea, symptoms and/or signs of peritonitis like
abdominal pain, tenderness, vomiting or diarrhea, and presentation with acute decompensation

or ACLF.

All patients suspected of SBP should undergo a diagnostic paracentesis as soon as
possible along with inoculation of 10 mL ascitic fluid in a blood culture bottle at the bedside.
Traditionally, ascitic fluid neutrophil count > 250 cellss/mm?® along with a positive
monomicrobial ascitic fluid culture in the absence of a surgically treatable intra-abdominal
source of infection has been used to define SBP. Ascitic fluid neutrophil count > 250 cells/mm3
in the absence of a positive culture is known as culture-negative neutrocytic ascites (CNNA).
As the clinical course of both SBP and CNNA is similar, for practical purposes, CNNA is also

treated as SBP as the yield of ascitic fluid culture is low. 7
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Recommendation (Diagnosis of Spontaneous Bacterial Peritonitis)

139. SBP is diagnosed when the ascitic fluid neutrophil count is > 250/mm3.

140. Ascitic fluid cultures should be obtained during initial diagnostic paracentesis. It is

not required to diagnose SBP but is essential in guiding antibiotic therapy.

141. Blood cultures should also be obtained in patients with suspected SBP before initiating

antibiotic therapy.

142. Patients with bacterascites and symptoms suggestive of SBP should receive antibiotic

therapy.

143. Patients with bacterascites without any symptoms should have a repeat ascitic fluid
work-up at the time of receipt of microbiological culture reports.

144, Patients should receive antibiotic therapy if persistently positive culture or ascitic fluid

neutrophil count > 250/mm3 on repeat work-up.

9.2 Management of Spontaneous Bacterial Peritonitis

Patients with SBP must be started on empiric antibiotic therapy as early as possible, as
a delay in instituting antibiotic treatment correlates with increased mortality. ['”>) Most
commonly isolated organisms include Gram-negative bacteria (Escherichia coli, Klebsiella
pneumonia) followed by Gram-positive bacteria (Staphylococcus aureus, Enterococcus

faecalis, and Enterococcus faeccium).

Empirical antibiotic therapy must be initiated immediately after the diagnosis of
SBP.['7®] Cefotaxime, a third-generation cephalosporin was initially investigated extensively
for treating SBP as high ascitic fluid concentrations are achieved and it covers more than 95%
of organisms isolated from ascitic fluid. X'’ However, antibiotic resistance is increasing with
the increased prevalence of multidrug-resistant (MDR) and gram-positive organisms isolated
from ascitic fluid. [17¥ Thus, it is necessary to identify risk factors associated with MDR
organisms and to guide antibiotic therapy accordingly. Appropriate empirical antibiotic therapy
selection should be guided according to community-acquired, healthcare-associated, or
nosocomial SBP and the prevalence of local antibiotic resistance patterns. Treatment with
intravenous albumin leads to a significantly lower incidence of renal dysfunction and lower
mortality than patients who were not treated with albumin. [178181 Although the dose of

albumin used by Sort et al. "8 in their landmark trial was 1.5 g/kg body weight on day 1 and
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1 g/kg on day 3, a lower dose of albumin was also found beneficial in preventing AKI in the

Asian population. [7]
! ] ]

Fig. 3. Recommended empirical antibiotic treatment of SBP or SBE (adapted from Ref. 6).

SBE, spontaneous bacterial empyema; SBP, spontaneous bacterial peritonitis; MDRO,

multidrug-resistant organism



Recommendation (Management of Spontaneous Bacterial Peritonitis)

145. Empirical antibiotics should be initiated as soon as possible after a diagnosis of SBP.

146. For community-acquired SBP, third-generation cephalosporins are the drug of choice.
However, areas with a high prevalence of MDR may need to be treated with

piperacillin/tazobactam or carbapenems.

147. For healthcare-associated or nosocomial SBP, piperacillin/tazobactam is preferred in
areas with low antibiotic resistance while carbapenems are preferred in regions with

high antibiotic resistance.

148. In areas with a high prevalence of gram-positive infections, vancomycin should be
added if the incidence of VRE is low. Daptomycin should be added in areas with an
increased risk of VRE.

149. Antibiotic therapy should be guided according to the isolate on ascitic fluid culture.

Antibiotics should be de-escalated as soon as possible based on the culture report.

150. Patients who are not improving clinically, or have risk factors for MDR organism,
should undergo a repeat diagnostic paracentesis 48 hours after starting empiric
antibiotics. In addition, antibiotics should be upgraded in patients with less than a 25%

decrease in neutrophil count from baseline.
151. The duration of antibiotic therapy for SBP should be at least 5-7 days.

152. Intravenous albumin is recommended in patients with SBP who are at high risk of
AKI [S. Bilirubin > 4mg/ dL (68.4 umol/L) and/or S. Creatinine > 1 mg/dL
(88.4 pmol/L). The dose of albumin should be 1.5 g/kg on day 1 within 6 hours of
diagnosis and 1 g/kg on day 3.

9.3 Prophylaxis for Spontaneous Bacterial Peritonitis

9.3.1 Primary Prophylaxis for Spontaneous Bacterial Peritonitis

The use of a short course of antibiotics (57 days) to prevent SBP in patients presenting

with upper gastrointestinal (GI) bleeding is well established. Low ascitic fluid protein is a risk

factor for developing SBP. A landmark study demonstrated a significant reduction in the first

SBP episode due to norfloxacin in patients with low ascitic fluid protein and severe liver disease

[CTP > 9 and serum bilirubin > 3 mg/dL (51.3 umol/L)] or renal dysfunction [serum creatinine
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> 12mg/dL  (106.1 umol/L), BUN > 25mg/dL, or serum sodium <
130 mEq/L].*’Ciprofloxacin or trimethoprim-sulfamethoxazole can be used in place of

norfloxacin for primary SBP prophylaxis. ['8%!%3]
9.3.2 Secondary Prophylaxis for Spontaneous Bacterial Peritonitis

The use of norfloxacin has decreased SBP recurrence from 68 to 20%. ['"* The use of

[185

Rifaximin was also associated with lower mortality. ['*] Rifaximin has also been shown to be

effective in a meta-analysis for primary and secondary prophylaxis. [!*¢]

As norfloxacin is used widely for the secondary prophylaxis of SBP, there is an
increased incidence of quinolone-resistant and Gram-positive SBP. Rifaximin is a
nonabsorbable broad-spectrum, gut-selective, low microbe-resistant antibiotic, has been

proposed as an oral alternative antibiotic to norfloxacin to prevent SBP. [185187]

Recommendation (Prophylaxis for Spontaneous Bacterial Peritonitis)

153. Patients with cirrhosis presenting with variceal bleeding should receive prophylaxis
for SBP. Intravenous ceftriaxone or cefotaxime has been widely used.

154. Patients with cirrhosis and low ascitic fluid protein (< 1.5 g/L) are at high risk for
SBP. Among this group, patients having severe liver disease [CTP > 9 and serum
bilirubin > 3 mg/dL (51.3 umol/L)] or renal dysfunction [S. creatinine > 1.2 mg/dL
(106.1 umol/L), BUN > 25 mg/dL, or S. Na < 130 mEq/L] should receive primary
antibiotic prophylaxis for SBP.

155. Patients who recover from SBP should receive long-term prophylaxis with oral

norfloxacin, ciprofloxacin, or cotrimoxazole.

156. While evidence for rifaximin use as prophylaxis is promising, more data is needed

before it can be recommended as prophylaxis of SBP per se.

157. Patients who develop SBP and have recovered should be considered for Liver

Transplantation.
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10. Hyponatremia

Hyponatremia is common in patients with advanced cirrhosis and has been arbitrarily

defined as serum sodium concentration lower than 130 mmol/L. 18] Ppatients with

hyponatremia have a poor prognosis, as it is associated with increased mortality [18°1%1 and

morbidity, particularly neurological complications. [*91:19

Hyponatremia
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Fig 4 Algorithm for diagnosis of hyponatremia in patients with cirrhosis

10.1 Management of Hypervolemic Hyponatremia

10.1.1 Fluid Restriction

Fluid restriction (1-1.5 L/day) is often prescribed in patients with dilutional

hyponatremia to maintain a negative water balance. Fluid restriction should be advised for

patients with symptomatic or severe hyponatremia. Although free water restriction is the

cornerstone of managing dilutional hyponatremia, there is insufficient evidence to support the

amount of fluid restriction or the sodium threshold at which fluid restriction should be started.
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Another problem with fluid restriction is that when used alone, only 55% of patients with a

serum sodium level < 125 mEq/L will increase serum sodium by > 5% at day 3. [1°*]
10.1.2 Hypertonic Saline

Hypertonic saline is associated with volume overload and worsening of ascites and
pedal edema and hence its use should be restricted to patients with severe symptomatic
hyponatremia, i.e., associated with seizures, coma, or cardio-respiratory distress or those
expecting a liver transplant within a few days. However, caution should be exerted regarding
rapid sodium correction as it predisposes to central pontine myelinolysis, and a target sodium

increase of less than 8 mEq/L per day should be kept. ['**!
10.1.3 Albumin

Albumin infusion appears to improve serum sodium concentration, but more
information is needed. ['**) Hospitalized patients with cirrhosis and hyponatremia who received
intravenous albumin had a higher rate of hyponatremia resolution independent of renal function
and baseline sodium levels, which was in turn associated with a better 30-day survival. ['”°! In
[197]

addition, long-term albumin infusion is associated with a lower hyponatremia incidence.

However, the significant cost associated with treatment is an issue.
10.1.4 Vaptans

Vaptans are selective V2 receptor antagonists that act on the principal cells in collecting
ducts in the nephron and enhance free water excretion. oral tolvaptan 15 mg for 30 days
improves serum sodium concentration in patients with euvolemic or hypervolemic
hyponatremia in the SALT-1 and SALT-2 trials. [°¢]

Recommendation (Management of Hyponatremia)

158. Diuretics should be discontinued in patients developing moderate-severe or

symptomatic hyponatremia.

159. Free water restriction to < 1L/day is recommended in patients with moderate-severe

or symptomatic hyponatremia to prevent further decrease in serum Na levels.

160. Short-term treatment with hypertonic saline may be used in patients with symptomatic

or severe hyponatremia or those planned for imminent Liver Transplantation.
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11. Hepatic Hydrothorax

Hepatic hydrothorax (HH) is the accumulation of transudative fluid in the pleural cavity
in a patient with portal hypertension without any pulmonary, cardiac, or pleural disease. It
occurs because of the transmigration of ascitic fluid through small diaphragmatic defects due
to negative intrathoracic pressure during inspiration. Approximately 4-12% of patients with
cirrhosis have HH, which is mainly seen on the right side. ['”’! Unilateral left-sided effusion
can occur in 17% of patients while bilateral HH is seen in around 10% of patients. !°’! Initial
management is similar to that of ascites, with sodium restriction and diuretics. If ascites is
present, LVP with IV albumin may improve ventilatory function. Therapeutic thoracentesis is
required to provide symptomatic relief from dyspnoea but the effect is transient. Repeated
procedures increase the risks of complications, including pneumothorax, bleeding, and pleural
infection. ?° Refractory or recurrent HH is best treated with TIPS or LT. Indwelling tunneled
pleural catheters, chemical pleurodesis, video-assisted thoracoscopic surgery (VATS) or

pleurovenous shunt may be offered on a case-to-case basis to patients who are not candidates

for TIPS or LT, [201-203]

Pleural effusion
l Exclude heart failure and ‘
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Fig. 5 Algorithm for diagnostic evaluation of pleural effusion in a patient with cirrhosis




Recommendation (Management of Hepatic Hydrothorax)

161. First-line management of Hepatic Hydrothorax consists of sodium restriction and

diuretics.

162. Diagnostic thoracentesis should be done in patients with new onset pleural effusion,

isolated left-sided pleural effusion, and pleural effusion in the absence of ascites.

163. Therapeutic thoracentesis is indicated in patients with dyspnea. Chronic pleural
drainage should not be performed because of the frequent occurrence of

complications.
164. TIPS should be considered in patients without other contraindications.

165. Liver transplantation is the modality of choice for patients with refractory Hepatic
Hydrothorax.

166. Chemical Pleurodesis can be suggested to patients with refractory hepatic hydrothorax

not amenable to LT or TIPS insertion.
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12. Cardiopulmonary Complications: Cirrhotic Cardiomyopathy
12.1 Definition of Cirrhotic Cardiomyopathy

Cirrhotic cardiomyopathy (CCM) is defined as cardiac dysfunction in patients with

204.2031CCM refers to chronic cardiac dysfunction

cirrhosis in the absence of prior heart disease. |
in a patient with established cirrhosis, characterized by a blunted contractile response to stress
(pharmacological /surgical or inflammatory). There is an altered diastolic relaxation, often
associated with electrophysiological abnormalities such as prolongation of the QTc interval.[**°]
Systemic inflammation is thought to be key in inducing myocardial dysfunction associated with

impaired diastolic relaxation and decreased left ventricular ejection fraction. Shear stress

generated by portal hypertension exhibiting mechanical forces on myocardial fibers may also

play a part. [2°7]

12.2 Diagnosis of Cirrhotic Cardiomyopathy

Cirrhotic cardiomyopathy is clinically asymptomatic in most patients due to peripheral
vasodilation, which reduces afterload and compensates for abnormal cardiac function.
However, during periods of stress, rapid hemodynamic changes and impaired cardiac response
can lead to acute heart failure symptoms. CCM should be suspected in patients with moderate-
to-advanced cirrhosis (Child-Pugh Class B or C) who present with exercise intolerance,
worsening fatigue, and peripheral edema, especially in the absence of known cardiac disease.
These nonspecific symptoms often overlap with those of advancing cirrhosis, contributing to
frequent under-recognition and misdiagnosis of CCM. 2]

12.2.1 Systolic Dysfunction in Cirrhotic Cardiomyopathy

Systolic dysfunction refers to impaired left ventricle contractile responses to stress on
echo, translating to a resting left ventricular ejection fraction (LVEF) <55%. For most patients
with cirrhosis, the resting systolic function is normal or even increased, due to the
hyperdynamic circulation and reduced afterload to maintain cardiac output. To investigate
systolic dysfunction in cirrhosis, it is necessary to induce circulatory stress either
pharmacologically or through exercise. Systolic dysfunction then manifests as a lack of an
appropriate left ventricular contractile response to the applied stress. As the disease advances,

the progressive reduction in peripheral vascular resistance unmasks systolic dysfunction. [**”]
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12.2.2 Diastolic Dysfunction in Cirrhotic Cardiomyopathy

Four echocardiographic parameters are required for diastolic dysfunction (DD)
assessment: septal and lateral mitral annular peak early diastolic velocity (e”), the ratio of the
peak velocity of mitral inflow during early diastole (E) to the average of septal and lateral ¢’
(E/e’), left atrial volume indexed to body surface area, and tricuspid regurgitation (TR)

velocity.?%”]

The initial diagnostic criteria for CCM resulted from a consensus conference at the 2005
World Congress of Gastroenterology,?!”! and are called the WCG criteria. In 2019, a group of
multidisciplinary experts in the field (the Cirrhotic Cardiomyopathy Consortium, CCC),
generated a new set of diagnostic criteria based on updated echocardiographic imaging

parameters, called the CCC criteria.1 The comparisons are shown in Table 20. 2%

Table 20. Diagnostic criteria system for cirrhotic cardiomyopathy

Criteria Systolic Dysfunction Diastolic Dysfunction

LVEF <55% (or) E/A ratio <1.0 (or)

WCG criteria (2005) | Blunted increase in contractility DT >200 ms (or)
on stress testing IVRT >80 ms

>3 of the following

- E/e’ ratio >15

LVEF <50% (or)
CCC criteria (2019) - ¢’ septal<7 cm/s
GLS <18
- TR velocity >2.8 m/s
- LAVI >34 ml/m2

CCC, Cirrhotic Cardiomyopathy Consortium; DT, mitral deceleration time; E/A, E-wave to A-
wave ratio; GLS, global longitudinal strain (absolute value); IVRT, isovolumetric relaxation
time; LAVI, left atrial volume index; LVEF, left ventricular ejection fraction; TR, tricuspid

regurgitation; WCG, World Congress of Gastroenterology
12.3 Clinical Relevance of Cirrhotic Cardiomyopathy Consortium (CCM)

CCM, although subclinical in resting status, is significant because when the
cardiovascular system is challenged, such as by liver transplantation, trans jugular intrahepatic
portosystemic shunt (TIPS), drugs, and exercise *!'!, cardiac dysfunction can become overt.

Liver transplantation challenges the cardiovascular system. Intravenous fluids augment
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preload, an increased systemic vascular resistance elevates afterload, and therefore, liver
transplantation significantly increases the cardiac workload which aggravates the preexisting
CCM. It was demonstrated that cardiovascular complications are the third-leading cause of

212] Cardiac events

death in patients after liver transplantation, accounting for 7-21% of deaths. [
such as arrhythmias, angina, and heart failure decrease the rates of patient and graft

survival.[?!?]

The study by Ruiz-del-Arbol et al. demonstrated that in patients with resolving
spontaneous bacterial peritonitis, lower cardiac output is significantly correlated with the
development of hepatorenal syndrome (HRS). ?'*1t also showed that the number of patients
who developed HRS type 1 within 3 months was higher in patients with low cardiac index than
in those with high cardiac index. *'*) These studies suggest that inadequate systolic contractile
response to a significant cardiovascular challenge posed by infection or the peripheral
vasodilatation of end-stage cirrhosis, with reduced renal perfusion, contributes to the

pathogenesis of acute kidney injury and hepatorenal syndrome.
12.4. Management of Cirrhotic Cardiomyopathy

There are currently no guidelines on the treatment of cirrhotic cardiomyopathy. The
general management of overt non-cirrhotic heart failure usually requires oxygen and afterload
and preload reduction. ["*l Preload reduction includes water and sodium restriction and
diuretics. Unfortunately, long-term diuretic application may cause electrolyte imbalances and
renal injury. *!”! Afterload reduction mainly consists of vasodilation. However, vasodilators are
usually not suitable for treating heart dysfunction in cirrhosis because these patients often have
significant vasodilatation and hypotension. Thus, there is a real risk that vasodilators may
worsen a cirrhotic patient’s clinical condition. *'* Therefore, ACE inhibitors or angiotensin
receptor blockers are not feasible in patients with advanced cirrhosis. The potential therapies
for CCM may include nonselective beta-blockers (NSBBs), antioxidants, and anti-apoptotic

and anti-inflammatory agents.

Beta-blockers alleviate systemic inflammation by reducing portal pressure, mesenteric
venous congestion, and intestinal permeability, thereby reducing the entry of inflammatory
cytokines into the circulation. The alleviation of systemic inflammation may benefit the

291 and thus decrease the

heart.”!' Moreover, b-blockers shorten the QTc interval in cirrhosis. [
risk of ventricular arrhythmias. There is a “window theory” on the use of NSBBs in patients

with cirrhosis. Sympathetic nervous system activity is near normal in early-stage cirrhosis, thus
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NSBBs may not be effective; in advanced stages of cirrhosis, NSBBs may not be appropriate
because they reduce cardiac contractility and arterial pressure. The window phase is thus
between “too early and too late”. However, the time points at which the window “opens and

closes” remain unclear, 2]

Liver transplantation remains the definitive ‘cure’ for cardiovascular anomalies of
cirrhosis. A recent study showed that within one year after liver transplantation, 34% of CCM
patients recovered according to the 2005 Montreal criteria and 57% according to the 2019 CCC
criteria. ?>!1 However, the recovery process is challenging, and the overall cardiovascular
system experiences both risks and benefits. After liver transplantation, the peripheral vascular
resistance immediately increases, as does the blood pressure, which raises both cardiac preload

and afterload. These challenges may result in overt cardiac failure in patients with CCM. [*?%]

Currently, a standardized protocol or specific medications are unavailable for the
treatment of CCM. Patients should receive standard medical therapy for the management of

heart failure and undergo evaluation for liver transplantation.
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Recommendation (Management of Cirrhotic Cardiomyopathy)

167. Evaluation of cirrhosis patients with echocardiography should be performed with
dynamic stress testing either pharmacologically, or through exercise, because systolic
dysfunction may be masked by the hyperdynamic circulation and reduced afterload.
Failure to increment cardiac output after physiological/pharmacological stress (and in
the absence of influence of beta-blockade) indicates systolic dysfunction.

168. Diastolic dysfunction may occur as an early sign of cardiomyopathy in the setting of

normal systolic function, and should be diagnosed using the recent CCC criteria.

169. In patients with advanced cirrhosis, reduced cardiac output (as a manifestation of
CCM) is of prognostic significance as it is associated with the development of AKI

(specifically hepatorenal dysfunction) after infections such as SBP.

170. Prolongation of the QTc interval is common in cirrhosis and can be evaluated since it
may indicate a poor outcome. Agents that can prolong the QT interval should be used

cautiously.

171. Detailed functional cardiac characterization should be part of the assessment for TIPS

insertion or LT.

172. Treatment of CCM according to the usual Heart failure treatment guideline. Although
there are some treatment options beneficial in CCM, the only therapeutic agent is
NSBB.
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13. Hepatorenal syndrome (HRS)
13.1. Epidemiology of Hepatorenal syndrome

Patients with decompensated cirrhosis and ascites are prone to develop acute kidney
injury. Prevalence of AKI in hospitalized patients ranges from 27 to 53% [***!and development
of AKI is associated with a high 30-day mortality which ranges from 29 to 44%. > post-
transplant outcomes are also worse in patients with AKI. *?*! Moreover, AKI is an independent
negative predictor of transplant-free survival and post-LT outcomes. HRS is a type of AKI,
known as HRS-AKI under the current terminology, unique to patients with cirrhosis that occurs

in the absence of hypovolemia or significant abnormalities in kidney histology.
13.2 Etiological factors of Hepatorenal Syndrome

Main etiologies for AKI in cirrhosis are prerenal AKI and acute tubular necrosis
(ATN).*?* The two main causes of prerenal AKI are hypovolemia and HRS-AKI. ATN is
usually due to septic or hypovolemic shock and, less commonly, nephrotoxic drugs/agents. Bile
cast nephropathy in patients with hyperbilirubinemia, glomerulonephritis (e.g.,
immunoglobulin A in alcohol-associated cirrhosis, membranous or membranoproliferative
glomerulonephritis in hepatitis B virus/hepatitis C virus cirrhosis), or postrenal obstruction are

less common causes of AKI, which should be considered as part of the differential diagnosis.

Once a diagnosis of AKI is made, patients should be classified according to severity
into stage 1 (rise in serum creatinine > 0.3 mg/dL (26.53 pmol/L) or 1.5-2-fold increase from
baseline), stage 2 (increase in serum creatinine 2—3-fold from baseline) or stage 3 (increase in
serum creatinine > 3 times from baseline or creatinine > 4 mg/dL (353.6 pmol/L) or the

initiation of renal replacement therapy). 12>

Table 21. Stages of AKI

Stage 1 Increase of creatinine >0.3 mg/dL up to 2-fold of baseline

Stage 2 Increase in creatinine between 2-fold and 3-fold of baseline

S ; Increase in creatinine >3-fold of baseline or creatinine >4 mg/dL (353.6
tage
umol/L) with an acute increase >0.3 mg/dL (26.5 umol/L) or initiation of RRT
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13.3 Diagnosis of Hepatorenal Syndrome

Diagnosis of HRS-AKI is made using the consensus criteria after excluding

hypovolemia, shock, nephrotoxic agents, and structural kidney damage (Table 22). [**7]

Table 22. Diagnosis of HRS-AKI **7!

Diagnosis of HRS-AKI

e Cirrhosis with ascites

¢ Diagnosis of AKI according to International Club of Ascites-Acute Kidney Injuryt
criteria

e No response after 2 consecutive days of diuretic withdrawal and plasma volume
expansion with albumin infusion (1 g/kg body weight per day)

e Absence of shock

¢ No current or recent use of nephrotoxic drugs (NSAIDs, aminoglycosides, or iodinated
contrast media)

e No signs of structural kidney injury, as indicated by proteinuria (>500 mg per day),
microhematuria (>50 red blood cells per high-power field), and/or abnormal renal

ultrasonography

13.4 Classification of Hepatorenal Syndrome

Patients with HRS were initially classified into HRS-1 and HRS-2 depending on the
rapidity of renal dysfunction. However, recently, it has been proposed to sub-classify HRS into
HRS-AKI and HRS-NAKI (non-AKI). HRS-NAKI is further classified into HRS-acute kidney
disease (AKD) if the estimated glomerular filtration rate (¢eGFR) is < 60 mL/min per 1.73 m2
for < 3 months and HRS-chronic kidney disease (CKD) if eGFR is < 60 mL/min per 1.73 m2
for > 3 months (Table 23). [??¢]
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Table 23. Classification of Hepatorenal Syndrome (HRS)

Classification Diagnostic criteria

HRS-AKI i. Increase in serum creatinine by > 0.3 mg/dL (26.5 umol/L) within 48 h,
and/or
it. Urine output < 0.5 mL/kg body weight for>6 h, or
iii. >50% increase in serum creatinine from baseline (last available
outpatient serum creatinine within 3 months)

HRS-NAKI HRS-AKD

1. eGFR <60 mL/min/1.73 m2 for <3 months in the absence of structural
causes

ii. <50% increase in serum creatinine from baseline (last available
outpatient serum creatinine within 3 months)

HRS-CKD

- eGFR <60 mL/min/1.73 m2 for >3 months in the absence of structural
causes

Determining the cause of AKI in cirrhosis may be difficult, and the differential
diagnosis depends on a combination of data from history, physical examination, and urine
findings, including urine sediment, fractional excretion of sodium or urea, and urine sodium

concentration in patients receiving diuretics.

Differentiating ATN from the severe form of HRS-AKI is particularly challenging
because of the lack of clear diagnostic indicators. In recent years, several urine biomarkers of
tubular damage have been shown to be potentially useful for differential diagnosis of AKI in
cirrhosis, including neutrophil gelatinase-associated lipocalin (NGAL), interleukin-18, liver
fatty-acid binding protein, and albumin.?* Among those, urine NGAL is the most promising

biomarker. [230231]
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Recommendation (Diagnosis of Hepatorenal Syndrome)

173. The diagnosis of AKI is based on a rise in serum creatinine by > 0.3 mg/dL (26.5
pmol/L) within 48 h or > 50% increase in serum creatinine from baseline (last
available outpatient serum creatinine within 3 months) within the preceding 7 days

and/or decrease in urine output to < 0.5 mL/kg/h for > 6 h.
174. Diagnosis of HRS should be made based on revised ICA criteria.

175. The severity of AKI should be staged in all patients based on the adapted KDIGO

criteria.

176. Once a diagnosis of AKI is made, its cause should be evaluated, and specific measures
should be instituted as soon as possible to prevent the progression of AKI.

13.5 Management of Hepatorenal Syndrome

A diligent search must be conducted for treatable causes such as hypovolemia, drug-
induced nephrotoxicity, or urinary tract obstruction. Indwelling bladder catheterization should
be avoided. Measurement of urine volume, a component in the diagnosis of AKI, is important

s. *?I Diuretics should be stopped after the

because oliguria is associated with poor prognosi
diagnosis of AKI. Withholding NSBBs should be considered, particularly in patients who are
hypotensive. [?**] The efficacy of prophylactic antibiotics in patients with AKI has not been

assessed.
13.5.1 Vasoconstrictors Plus Albumin

Vasoconstrictor drugs are maintained until creatinine returns to baseline values up to 14
days, although in a few cases with very high pretreatment creatinine value, treatment needs to
be longer than 14 days to reach the baseline value. Other patients may need prolonged infusions
to prevent early recurrence of AKI-HRS after treatment discontinuation. In patients whose
creatinine remains at or above the pretreatment level over 4 days with the maximum tolerated

doses of the vasoconstrictor, therapy may be discontinued.

Terlipressin, in combination with albumin, is associated with higher likelihood of
reversal of HRS and 10-day survival without RRT compared with placebo. Terlipressin is often
the first-line drug for patients with HRS. It is a non-selective vasopressin receptor agonist that
increases renal perfusion pressure. Terlipressin therapy is associated with a reversal of HRS in

35-80% of patients. [***] Terlipressin-related adverse events include abdominal pain, diarrhoea,
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mesenteric ischemia, cardiac arrhythmias, bradycardia, myocardial ischemia, hyponatremia,
cyanosis or skin necrosis. > The risk of ischemic side effects related to terlipressin may be
reduced by administration of the drug in a continuous IV infusion (start dose 2 mg/day,
increased every 24-48 hours up to 12 mg/day until creatinine decreases). [*”]

Serum creatinine should be monitored on day 3 and if the decrease is <25%, the dose

2361Tn conjunction with

of terlipressin should be increased, up to a maximum of 12 mg till day. !
terlipressin, albumin is infused at a dose of 1 g/kg on day 1 of therapy followed by 40-50 g/day,

continued for the duration of therapy

Norepinephrine appears to be equally effective to terlipressin, although there are fewer
data. /' Norepinephrine is given as continuous IV infusion, typically in an intensive care unit
setting, starting at 0.5 mg/hour to achieve an increase in mean arterial pressure of at least 10
mm Hg or an increase in urine output of >200 mL/4 hours. The dose of norepinephrine is
increased every 4 hours in increments of 0.5 mg/hour up to a maximum of 3 mg/hour. [*®]
Albumin is also given to maintain a central venous pressure between 4 and 10 mmHg.

Oral midodrine (5 to 15 mg per os every 8 hours) in combination with octreotide (100

to 200 pg every 8 hours or 50 pg/hour 1V) is of much lower efficacy than terlipressin. 23]

13.5.2 Transjugular Intrahepatic Portosystemic (TIPS)

TIPS is not recommended in patients with AKI-HRS because of insufficient

information, 240-241]

13.5.3 Renal Replacement Therapy

Initiation of RRT should be made on clinical grounds, including worsening kidney
function, electrolyte disturbances such as severe acidosis, hyponatremia or hyperkalemia not
improving with medical management, diuretic intolerance, or increasing volume overload.
Continuous RRT is the modality preferred to intermittent dialysis in patients who are

hemodynamically unstable.

The initiation of RRT in patients with HRS remains controversial and has typically been
reserved for patients considering transplant candidates as a bridge to LT. RRT may be
considered in selected patients who are not transplant candidates, depending on the reversibility

of other organ failures. [***]
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13.5.4 Liver transplant

Restoring liver function by LT is the ultimate therapy for HRS-AKI. However, recovery
of kidney function after LT is not always predictable for a number of factors, such as
preexisting comorbidities (e.g., CKD or diabetes), unrecognized intrinsic renal disease,
unexpected intraoperative events, and posttransplant immunosuppression. %l In patients
unlikely to recover kidney function, simultaneous liver and kidney transplantation may
improve posttransplant outcomes. However, because of the shortage of donated kidneys, the
optimal use of simultaneous liver and kidney transplantation has been debated.

Recommendation (Management of Hepatorenal Syndrome)

177. HRS management should include by multidisciplinary teams including specialists in
hepatology, nephrology, critical care, and transplant surgery.

178. The treatment of choice for HRS-AKI is vasoconstrictor drugs in combination with
albumin. The preferred drug is terlipressin, administered either as IV bolus or
continuous IV infusion.

179. In settings where terlipressin is not available, nor- epinephrine should be given.

180. Patients should be closely monitored for the possible development of side effects of
vasoconstrictors and albumin, including ischemic complications and pulmonary
edema.

181. Response to terlipressin or norepinephrine is defined by creatinine decreases to <1.5
mg/dL or return to within 0.3 mg/dL of baseline over a maximum of 14 days. Patients
not respond to terlipressin therapy by day 4 with the maximum tolerated doses of the
vasoconstrictor, therapy may be discontinued.

182. Recurrence may occur after treatment discontinuation and should be retreated.

183. All patients with cirrhosis and AKI should be considered for urgent LT evaluation
given the high short-term mortality even in responders to vasoconstrictors.

184. RRT should be used in candidates for LT with worsening renal function, electrolyte
disturbances, or increasing volume overload unresponsive to vasoconstrictor therapy.

185. Given the complexity of patients with suspected HRS-AKI, decisions about
management including initiation of vasoconstrictor therapy and RRT should be made,
if possible, by multidisciplinary teams including specialists in hepatology,
nephrology, critical care, and transplant surgery.
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14. Hepato-Pulmonary Syndrome (HPS)
14.1 Definition of Hepato-Pulmonary Syndrome

HPS is defined as a disorder in pulmonary oxygenation, caused by intrapulmonary
vasodilatation and, less commonly, by pleural and pulmonary arteriovenous communications

occurring in the clinical setting of portal hypertension.
14.2 Clinical manifestations of Hepato-Pulmonary Syndrome

Clinical manifestations of HPS in patients with chronic liver disease primarily involve
dyspnoea and platypnoea. Dyspnoea is the most common respiratory complaint in patients with
HPS, but it is non-specific. Its onset is insidious, usually occurring on exertion. Platypnoea,
which is a shortness of breath exacerbated by sitting up and improved by lying supine, is a less
sensitive but a more specific finding in these patients. Hypoxemia with exertion or at rest is
common and it is exacerbated in the upright position (orthodeoxia). There are no signs or
hallmarks of HPS on physical examination. However, tachypnoea and polypnoea, digital
clubbing and/or cyanosis in patients with the hall mark of chronic liver disease suggest the

presence of HPS.
14.3 Diagnosis of Hepato-Pulmonary Syndrome

In patients with portal hypertension and the clinical suspicion of HPS partial pressure
of oxygen (Pa0O2) in arterial blood gas (ABG) should be assessed. A PaO2 lower than 80
mmHg and or an alveolar-arterial oxygen gradient (P[A-a] O2) >15 mmHg while breathing
ambient air at sea level should lead to further investigations. HPS can be categorized as mild
(PaO2 >80 mmHg), moderate (PaO2 60—79 mmHg), severe (PaO2 50-59 mmHg), and very
severe (Pa02 <50 mmHg). **!]
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Table 24. Diagnostic Criteria of Hepato-Pulmonary Syndrome

Diagnostic Criteria of Hepato-Pulmonary Syndrome

e Hypoxia with partial pressure of oxygen <80 mmHg or alveolar—arterial oxygen
gradient >15 mmHg in ambient air (>20 mmHg in patients older than 65 years).

e Pulmonary vascular defect with positive findings on contrast-enhanced
echocardiography or abnormal uptake in the brain (>6%) with radioactive lung-

perfusion scanning

e Commonly in presence of portal hypertension, and in particular:

- hepatic portal hypertension with underlying cirrhosis

- pre-hepatic or hepatic portal hypertension in patients without underlying cirrhosis
e Less commonly in presence of:

- acute liver failure, chronic hepatitis

All criteria were determined by means of positive contrast-enhanced echocardiography
(i.e., microbubble opacification of the left heart chambers three to six cycles after right atrial
passage). The abbreviated formula for the alveolar-arterial gradient is as follows: PaO2. PaO2
= (FIO2 [Patm—PH20] [PaC02/0.8]), where PaO2 denotes partial pressure of alveolar oxygen,
PaO2 partial pressure of arterial oxygen, FIO2 fraction of inspired oxygen, Patm atmospheric
pressure, PH20O partial pressure of water vapor at body temperature, and PaCO2 partial
pressure of arterial carbon dioxide (0.8 corresponds to the standard gas-exchange respiratory

ratio at rest); the normal range is 4 to 8§ mmHg.

Contrast-enhanced transthoracic echocardiography with saline (shaken to produce
microbubbles >10 Im in diameter) is the most useful method to detect pulmonary vascular
dilatation. Quantitative imaging of the MAA scan in the brain and lung enables the calculation

241 The measurement of shunting with MAA scans may be useful as

of the degree of shunting. |
a complementary diagnostic tool in patients with HPS in two clinical situations. Firstly, in
patients with severe hypoxaemia and a coexistent HPS and intrinsic lung disease since a
shunting >6% at MAA scan proves the major contribution of HPS to hypoxaemia. Secondly,
in patients with HPS and very severe hypoxaemia (PaO2 <50 mmHg), since the presence of

shunting >20% is associated with a poor outcome after LT.
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Pulmonary angiography should not be performed in all patients with suspected HPS,
but only in: a) patients with the severe hypoxaemia (PaO2 <60 mmHg) poorly responsive to
administration of 100% oxygen, and b) patients strongly suspected (by means of a CT chest

scan) of having arteriovenous communications that would be amenable to embolization.

Recommendation (Diagnosis of Hepato-Pulmonary Syndrome)

186. In presence of tachypnoea platypnoea and orthodeoxia, digital clubbing and/or
cyanosis in a patient with the hallmarks of chronic liver disease, HPS should be

suspected and investigated.

187. Pulse oximetry is the screening tool for HPS in adult patients, but not in paediatric
patients. For patients with SpO2 <96%, ABG analysis should be performed. A PaO2
lower than 80 mmHg and or an alveolar-arterial oxygen gradient (P[A-a] O2) >15
mmHg while breathing ambient air, should lead to further investigations. For adults

>65 years a P[A-a] O2 >20 mmHg cut-off should be used.

188. Pulmonary angiography should be performed only in patients with the severe
hypoxaemia poorly responsive to administration of 100% oxygen, and in whom there
is a strong suspicion of arteriovenous communications that are amenable to

embolization.

14.4 Management of Hepato-Pulmonary Syndrome
14.4.1 Medical treatment of Hepato-Pulmonary Syndrome

There is no established medical therapy currently available for HPS Data from several
uncontrolled clinical studies and anecdotal evidence indicate that treatment with beta-blockers,
cyclooxygenase inhibitors, systemic glucocorticoids and cyclophosphamide, almitrine
bismesylate, inhaled nitric oxide, nitric oxide inhibitors, and antimicrobial agents has been

uniformly unsuccessful.

TIPS has been proposed to reduce portal pressure in patients with HPS. However, data
are insufficient even when a systemic analysis review is considered. [*°! long-term oxygen
therapy remains the most frequently recommended therapy for symptoms in patients with

severe hypoxaemia.
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Recommendation (Medical Management of Hepato-Pulmonary Syndrome)

189. Long-term oxygen therapy is recommended in patients with HPS and severe
hypoxaemia.

190. No recommendation can be proposed regarding the use of drugs or the placement of

TIPS for the treatment of HPS.

14.4.2 Liver transplantation for Hepato-Pulmonary Syndrome

The most common and the only successful treatment for HPS is LT. LT results in a

complete reversal or a significant improvement of HPS in more than 85% of patients with

severe hypoxaemia. (2461

Recommendation (Liver transplantation for Hepato-Pulmonary Syndrome)

191. Patients with HPS and PaO2 <60 mmHg should be evaluated for LT since it is the
only treatment for HPS that has been proven to be effective to date.

192. Since a severe hypoxaemia (PaO2 <45-50 mmHg) is associated with increased post-
LT mortality, an ABG analysis should be carried out every six months in order to

facilitate prioritisation to LT).
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15 Porto-pulmonary Hypertension (PPH)
15.1 Definition and diagnosis of Porto-pulmonary Hypertension

A diagnosis of PPHT should be considered in a patient with established portal
hypertension in the absence of other causes of pulmonary artery or venous hypertension.
namely: chronic thromboembolism, chronic lung disease/hypoxia; chronic left heart disease.
Patients may be asymptomatic but often present with exertional dyspnoea and they may have
clinical signs of right heart failure when moderate to severe disease develops. **/l PPHT is
graded as mild (mPAP >25 and <35 mmHg); moderate (mPAP >35 and <45 mmHg), and
severe (mPAP >45 mmHg). ***] Transthoracic Doppler Echocardiography (TDE) is the main
screening tool for evaluating the presence of PPHT when screening high-risk patients, such as

those being considered for TIPS or LT. 24’1
15.2 Medical treatment of Porto-pulmonary Hypertension
15.2.1 Endothelin receptor antagonists

Bosentan has been shown to improve pulmonary artery hemodynamics and exercise

tolerance in patients with PPHT, independently of liver disease severity .[>*]

15.2.2 Phosphodiesterase subtype-5 inhibitors.

Blockade of phosphodiesterase-5 inhibitors facilitate the vasodilatory effects of nitric
oxide, through reduced metabolism of cGMP.

15.2.3 Prostacyclin analogs

Prostacyclin analogs have many potential benefits including vasodilatory, reduced

vascular smooth muscle proliferation, and anti-thrombotic.
15.2.4 Liver transplantation

Historically, severe PPHT has been a relative contraindication for LT because of very
poor outcomes. However, with the advent of improved hemodynamic control with agents such
as 1.v. prostacyclin, there are case series showing normal pulmonary hemodynamics almost

two years post-LT. [2°!]

15.2.4.1 Stratifying risk for Liver transplantation

In patients with an mPAP >45-50 mmHg, most centers would deem this an absolute
contraindication to transplantation irrespective of the therapy applied.[?5?] Patients with an

MPAP >35 have increased risk post-L T, associated with increased hospital stay and longer
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ventilator requirements. > If LT is considered in such patients, it is suggested that their PPHT
is treated aggressively to lower mPAP and improve right ventricular function. ?>31 Patients are
considered surgical candidates if, after targeted therapy to lower PAP, they have improved
mPAP (<35 mmHg) and PVR (<400 dyne/s per cm 5) and/or normalize their PVR. Applying

this exception has been noted to reduce waitlist mortality. >4

Recommendation (Management of Porto-pulmonary Hypertension)

193. Screening for PPHT should be via TDE in patients.

194. In patients with PPHT who are listed for transplantation, echocardiography should be

repeated on the waitlist, albeit, the specific interval is unclear.

195. Beta-blockers should be stopped and varices managed by endoscopic therapy in cases
of proven PPHT.

196. Therapies that have been approved for primary pulmonary arterial hypertension may
have benefits in PPHT to improve exercise tolerance and hemodynamics. However,
endothelin antagonists should be used with caution because of concerns over hepatic
impairment (11-2;1).

197. TIPS should not be used in patients with PPHT.
198. If mPAP <35 mmHg and right ventricular function is preserved, LT should be

considered. A mPAP of >45 mmHg should be considered an absolute contraindication

to LT irrespective of the therapy applied.

199. Therapy to lower mPAP and improve right ventricular function should be commenced
in patients with mPAP >35 mmHg. Right ventricular function should be periodically
evaluated.
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16. Surveillance for HCC

HCC is a highly fatal tumor, with most cases detected at late stages and an incidence-
to-mortality ratio that approaches. [*°) HCC surveillance should be performed in at-risk
individuals, including those with cirrhosis. HCC surveillance is a secondary prevention strategy
associated with improved overall survival through the detection of HCC at a very early or early
stage. Patients detected at an early stage are eligible to receive potentially curative treatment
and can achieve 5-year survival exceeding 70%. [*°’ Table (25) shows the population at risk

for HCC that should undergo surveillance. >

16.1 Surveillance tests

HCC surveillance should be performed using ultrasound (USG) and alpha-fetoprotein
(AFP). A meta-analysis of available data showed the sensitivity and specificity of ultrasound
alone for early-stage HCC detection is only 53% (95% CI, 35%-70%) and 91% (95%CI, 86%—
94%), respectively, whereas ultrasound plus AFP achieves a sensitivity of 63% for early-stage
HCC (95% CI, 48%-75%). > Although contrast-enhanced computed tomography (CECT)
and Magnetic resonance imaging (MRI) have superior sensitivity for early-stage HCC
detection compared with USG-based surveillance, their uses are limited by concerns about
cost-effectiveness, potential harm associated with radiation exposure, and contrast-related
injuries. **In very obese cases with clinically suspicious HCC (increased AFP) with difficult
to examine for detection of HCC, CECT or MRI might be necessary to confirm the diagnosis
of HCC.

Although several biomarkers and biomarker panels (for example, GALAD score,
[gender, age, Lens culinaris-agglutinin-reactive fraction of AFP (AFP-L3%), AFP, des-gamma-
carboxy prothrombin (DCP)]) have shown promising results in early phases of evaluation, most

(2551 Two well-

still require validation in large Phase III and Phase IV biomarker cohort studies.
studied biomarkers include AFP-L3%, which measures a subfraction of AFP, and des gamma-
carboxy prothrombin (DCP), also called protein induced by vitamin K absence/antagonist-II
(PIVKA-II), a variant of prothrombin that is also specifically produced at high levels by a
proportion of HCCs. DCP has insufficient sensitivity to detect early-stage HCC when used

alone; however, this biomarker may be complementary to AFP. [25]
16.2 Surveillance interval

Semiannual surveillance (approximately every 6 months) is associated with earlier

tumor stages and improved survival compared with annual surveillance. This recommendation
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is based on HCC tumor doubling time. A subsequent multicenter RCT demonstrated quarterly
surveillance did not improve early HCC detection or survival compared with semiannual

2341 1f there are features of cirrhosis of the liver as manifested by clinically or

surveillance. !
Fibroscan >14 kPa, the follow-up should be done 4 monthly. However, the surveillance interval
can be tailored to the individualized patients with low risk for HCC such as those young age,
advanced fibrosis but without cirrhotic in patients with post-SVR for HCV infection, MASH,
alcoholic liver diseases, and family history of HCC present but no history of chronic viral

infection.

Table 25. At-risk population for surveillance

Population at high risk

Patients with cirrhosis of liver regardless of any etiology

(1) All chronic HBsAg carrier

(2) HCV infection including treatment naive and treated with or without SVR achieved
(3) Chronic alcoholic

(4) MASLD/MASH

Recommendation (Surveillance for HCC)

200. HCC surveillance should be performed in populations at high risk by using ultrasound

and AFP at semiannual (approximately every 6 months) intervals or as required.
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17. Liver Transplantation
17.1 Indications for Liver Transplantation

Liver transplantation (LT) is indicated for severe acute or advanced chronic liver
disease when the limits of medical therapy have been reached (Table 26). Patients with cirrhosis
have diminished survival compared to the population as a whole, however, recognition of
cirrhosis per se does not imply a need for LT. In patients with decompensated or advanced
cirrhosis, the patient’s prognosis deteriorates rapidly, as additional complications including
Hepatorenal Syndrome Type 1 or sepsis supervene and the 1-year survival rate drops below
50%. [**1 Furthermore, decompensation reduces the median survival from > 12 years to
approximately 2 years ?°**°!l; moreover, the accumulation of multiple decompensations further
decreases survival. In these patients, the indication for LT should be assessed independently of
the etiology. If a determination has been made that LT is indicated, evaluation should be
prompt, as most potential recipients face at least several months on the waiting list before

receiving a donor organ.

Generally, patients with MELD scores < 15 are not qualified for LT, as the operative
risk exceeds their predicted mortality on the waiting list. However, several studies have shown
that the stages of liver cirrhosis, which depend on variceal bleeding and ascites, are significant
predictors in cirrhotic patients, particularly those with a MELD score of < 15- 126223 Therefore,
irrespective of the MELD score, once complications of cirrhosis develop, the indication for LT
should be made, and the patient should be evaluated for LT. It is generally accepted that LT is
indicated in patients with (1) a complication of decompensated cirrhosis, such as ascites,

variceal hemorrhage, HE, and jaundice, or (2) a MELD score of > 15, [264263]

It also should be noted that, for some patients, recovery from decompensation may be
potentially reversible. Stable recompensation has been reported after effective antiviral
treatment in patients with hepatitis B virus (HBV) ?°%! or hepatitis C virus (HCV) [*°” _related
decompensated cirrhosis, and with abstinence in patients with alcohol-related cirrhosis. **) In
these limited circumstances, decompensation may be reversed with appropriate therapies, and

the indication for LT may need to be reevaluated. [°!-264.26°]
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Table 26. Indications for liver transplantation in patients with cirrhosis

I. Acute Decompensation in Cirrhosis of Liver (2 or 3 organ failure)

Total Bilirubin > 12 mg/dl

INR >2.5

Hepatic Encephalopathy Grade 3 or 4

Creatinine > 2 mg/dl

Use of vasopressors

Pa02/Fi02 <200 or SpO2/Fi02 < 214 or Need for mechanical ventilation

I1. Decompensated Cirrhosis of Liver

Recurrent Hepatic Encephalopathy

Recurrent Variceal Hemorrhage

Chronic gastrointestinal blood loss due to severe portal hypertensive gastropathy
Persistent Jaundice

Hepato-Renal Syndrome

Refractory Ascites

Spontaneous Bacterial Peritonitis

Synthetic dysfunction (MELD Score >15)

I1I. Systemic complications of chronic liver disease:

Hepatopulmonary syndrome

Portopulmonary hypertension

IV. Very early and early stage Hepatocellular Carcinoma (HCC)

101




16.2 Contraindications for Liver Transplant

Table 27. Contraindications to liver transplant in patients with cirrhosis

e MELD Score<15

e Severe cardiac or pulmonary disease

e AIDS

e Ongoing alcohol or illicit substance abuse

e Hepatocellular carcinoma with metastatic spread

e Uncontrolled sepsis

e Anatomic abnormality that precludes liver transplantation
e Intrahepatic Cholangiocarcinoma

e Extrahepatic malignancy

e Fulminant hepatic failure with sustained ICP >50 mm Hg or CPP <40 mm Hg
e Hemangiosarcoma

e Persistent noncompliance

e Lack of adequate social support system

Recommendation (Liver Transplantation)

201. Evaluation for liver transplant should be considered once a patient with cirrhosis has
experienced an index complication such as ascites, hepatic encephalopathy,
spontaneous bacterial peritonitis, hepato-renal syndrome, variceal hemorrhage,

persistent jaundice or hepatocellular dysfunction results in a MELD Score >15.

202. Potential liver transplant candidates with worsening renal dysfunction or other
evidence of rapid hepatic decompensation should have a prompt evaluation for the

liver transplant.

203. The indication for liver transplant may be reevaluated in patients who have recovered

from decompensation with successful treatment of the underlying etiology.
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