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Serum biomarker tests for fibrosis 
assessment
AST to Platelet Ratio Index (APRI)

o APRI ≥0.7 77% sensitivity and 72% specificity for those with significant fibrosis (F2 or 
greater). 

o APRI ≥1 76% sensitivity and 72% specificity for those with F4 fibrosis/cirrhosis
o APRI < 0.5 – high NPV which can help to rule out cirrhosis

AST to Platelet Ratio Index (APRI) Calculator - Clinical Calculators - Hepatitis C Online
Lin et al, Hepatology, 2011.
HepatitisC.uw.edu
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FIB-4

o Score ≤1.45 with 90% NPV for advanced fibrosis 
o Scores ≥3.25 have 97% specificity, 65% PPV for advanced fibrosis
o What do we do with those patients with score between 1.45 and 3.25?

o Consider further fibrosis work-up with elastography or biopsy

o Limitations
o Young or older age (> 65 has specificity less than 30%)
o Other conditions that could affect AST, ALT, platelet count (hematologic conditions)

Sterling et al, Hepatology 2006.
HepatitisC.uw.edu
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Natural History of Cirrhosis

5Muir et al, Clin Therapeutics, 2015. 
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Mortality of Cirrhosis

• Compensated
• Absence of ascites, variceal hemorrhage, jaundice, or hepatic 

encephalopathy
• 1-3% annual risk of death
• Median survival in some studies of greater than 12 years
• 1 year survival is 95%, 10% probability of death in 20 years

• Decompensated
• One or more of the following: ascites, variceal hemorrhage, jaundice, 

hepatic encephalopathy, HCC
• 1 year survival of ~61%
• Average survival without transplant is ~2 years

6

Garcia-Tsao, Complications of 
Cirrhosis, 2015.

Dolan et al, 2007.
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Mortality With Decompensation
Decompensated Cirrhosis 5 year mortality

Bleeding with no other complication 20%

First non-bleeding complication 30%

Any second decompensation 88%

Mazzarelli et al, Liver Transplantation, 2018.

Goldberg et al, Transplantation, 2013.

Lai et al, Curr Opin Organ Transplant, 2016.
D’Amico et al, Aliment Pharmacol Ther, 
2014.
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Mazzarelli et al, Liver Transplantation, 2018.
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The ‘Survival Benefit’ of Liver Transplant

Mortality Risk with liver transplant –
Mortality Risk without liver transplant

Merion et al, Am J Transpl, 2005

• LT survival benefit: MELD score > 15OHSU 
CPD



Liver Transplantation 

• Any decompensation of liver 
disease is a reason to consider if 
patient would be a liver transplant 
candidate
• In some situations – removing the 

offending agent (HCV, alcohol) can 
lead to significant improvement and 
reduce need for transplant

• Consider other factors: age, 
comorbidities, substance use 
disorder, social support

• MELD-Na>15 – threshold at which 
benefit > risk

• HCC within Milan criteria
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Trends in Liver Transplant Source: OPTN/SRTR, 2022.
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Spectrum of Cirrhosis

Garcia-Tsao, 
Complications of 
Cirrhosis, 2015.
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Risk 
stratification 

for portal 
hypertension 

(non-invasive)

Kaplan et al, Hepatology 2024.

• LSM: liver stiffness 
measurement

• CSPH: clinically significant 
portal hypertension

• cACLD: compensated 
advanced chronic liver 
disease

• TE: transient elastography
• MRE: MR elastography

Portal hypertension risk stratification (non-invasive)
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Development/Treatment of Portal Hypertension

Garcia-Tsao et al, AASLD Guideline on Portal 
Hypertensive Bleeding, 2017. 

NSBB:
• Beta 1 blockage 

(reduces cardiac 
output)

• Beta 2 blockage 
(splanchnic 
vasoconstriction)

• In addition to 
above, carvedilol 
has alpha 1 
blockage leading 
to intrahepatic 
vasodilation
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Beta blocker usage

• Carvedilol preferred
• Achieve total dose of 6.25 mg daily or ideally 12.5 mg daily
• Contraindications

• Systolic blood pressure < 90 mm Hg
• Asthma
• History advanced heart block, bradyarrhythmias

• Benefits
• Improved survival in patients with high-risk varices and ascites
• Reduced risk of re-bleeding if used in conjunction with endoscopic 

variceal ligation (banding)
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HCC Risk/Surveillance

Singal AG et al. Hepatology, 2023
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Singal AG et al. Hepatology, 
2023

OHSU 
CPD



LI-RADS: 
Liver Imaging Reporting and Data SystemOHSU 

CPD



Multidisciplinary Liver Tumor Boards

Barone C et al. Ann Oncol 2013;24:ii15-ii23© The Author 2013. Published by Oxford University Press on behalf of the European Society for 

Medical Oncology. All rights reserved. For permissions, please email: 

journals.permissions@oup.com.

RADIATION ONCOLOGIST 
HEPATOBILIARY/

LIVER TRANSPLANT

PALLIATIVE CARE

INTERVENTIONAL RADIOLOGIST

ABDOMINAL IMAGING

LIVER

OHSU 
CPD



LI-RADS classification

Singal AG et al. Hepatology, 2023
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When to stop HCC surveillance?

Taddei T. AJG 2023
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Case #1 
• 41yo male with history of significant EtOH use (8-12 beers daily); 

presents to clinic with increased abdominal girth and jaundice
• Exam: scleral icterus, +fluid wave and bulging flanks, 2+LE edema

• Labs: Tbili 4.1, Alk phos 192, AST 210, ALT 37, albumin 2.9
• INR 1.9
• Cr 0.5
• Na 130
• WBC 12.2, PLT 191
• MELD 3.0 of 23

• Next steps?
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Diagnostic Work-up

• Imaging
• U/S with Doppler vs. multiphase CT

• Paracentesis
• SBP rule out
• Fluid analysis

• SAAG
• > 1.1 likely indicator of portal hypertension

• DDX of ascites >90% is related to cirrhosis
• Important exceptions

• Cardiac disease
• Malnutrition

• Other work-up to consider
• TTE
• Fluid Cytology

Hernaez, Clinical Liver Disease, 2016. 
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Treatment
• Na restricted diet- 2g daily 
• No free water restriction if Na >130
• Diuretics: 

• Starting dose Furosemide 40mg : Spironolactone 100mg 
• Max- Furosemide 160mg : Spironolactone 400mg, or limited by metabolic or 

renal effects of diuresis

• Serial large volume paracentesis as needed (provides faster relief 
compared to diuretics)
• 6-8g albumin repletion per L removed 

• Alcohol abstinence
• Discuss long-term management (?transplant)

Runyon BA. Hepatology 2013
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Case #2
• 67 YOF with MASH cirrhosis complicated by ascites, SBP, and hepatic 

encephalopathy who presents in clinic for hospital follow up; has had 3 
hospitalizations this month

• She feels she is eating well though she has lost significant weight and 
muscle over the last few weeks/months

• Previously could perform IADL’s now requiring significant assistance – 
unable to walk medium/long distances

• Patient has outpatient referral for liver transplant pending

OHSU 
CPD



Lai et al, AASLD Practice Guidelines, 2021.
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Malnutrition, Frailty, and Sarcopenia in Patients With Cirrhosis: 2021 Practice 

Guidance by the American Association for the Study of Liver Diseases

Hepatology, Volume: 74, Issue: 3, Pages: 1611-1644, First published: 07 July 2021, DOI: (10.1002/hep.32049) 
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Malnutrition, Frailty, and Sarcopenia in Patients With Cirrhosis: 2021 

Practice Guidance by the American Association for the Study of Liver 

Diseases

Hepatology, Volume: 74, Issue: 3, Pages: 1611-1644, 

First published: 07 July 2021, DOI: (10.1002/hep.32049 
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Takeaways
• Frailty is a serious concern in those with decompensated 

cirrhosis and could potentially preclude liver transplant
• Consider PT/OT, nutrition consults for most patients with 

decompensated cirrhosis

• There is not one superior tool for assessment of frailty
• Liver frailty index is most commonly utilized tool

• Early intervention is key
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Summary

• Chronic liver disease causes inflammation and fibrosis over many years that can 
sometimes lead to cirrhosis

• Mortality in liver disease is significantly increased in those with impaired synthetic 
function (higher MELD) and in particular those with decompensations

• Liver transplant can and should be considered in those patients with 
decompensated cirrhosis with prognostic impact from liver disease (ie MELD > 15)

• Patients with cirrhosis at risk for HCC and portal hypertension and should be 
screened regularly for this
• HCC screening is with imaging + AFP every 6 months; HCC is diagnosed primarily with multi-

phase cross-sectional imaging
• Elastography has been validated and can be used for portal hypertension risk stratification

• Non-selective beta blockers have been validated in reducing risk of bleeding (or re-
bleeding) in those with varices

• Frailty/sarcopenia is a major concern for those with decompensated cirrhosis and 
requires early diagnosis and intervention
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