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Background
• This slide deck was developed as a supporting document for 

the CAHN Cirrhosis Competencies & to accompany the CAHNference 
Bytes Cirrhosis Series webinars.

• It is meant to provide nurses working in hepatology with an overview 
of the management of patients with cirrhosis and is not intended to 
be an exhaustive resource.

• It is expected that after reviewing this learning guide, nurses 
working in hepatology will seek further educational resources to 
build on the basics presented here in order to meet the 
competencies expected of a hepatology nurse.

• Further resources can be found under at the end of each section and 
in the Educational Resources section of the CAHN website.
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Introduction 
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Stages of fibrosis
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What is cirrhosis?

• A chronic degenerative condition in which normal liver cells are 
damaged and replaced by scar tissue

• As more scar tissue forms, liver function may become impaired 
(synthetic function abnormalities)

• Cirrhosis can be diagnosed by liver biopsy, or non-invasive 
methods such as elastography (e.g., Fibroscan) or biochemical 
testing (e.g., FIB-4, APRI, Fibrotest) +/- blood work and imaging
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FibroScan
a.k.a. transient 
elastography

• Non-invasive
• Most reliable for 

determining stage 0 or 
stage 4

• Fibrosis scores differ 
dependent upon disease 
process
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Image source: https://www.medindia.net/patients/patientinfo/fibroscan-for-fatty-liver-cirrhosis-and-fibrosis.htm



Interpreting FibroScan results
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Image source: https://www.echosens.com/wp-content/uploads/2021/01/Interpretation-Guide-2020.pdf



Common etiologies of cirrhosis

Viral
• Hepatitis B
• Hepatitis C
• Hepatitis D

Metabolic

• Non-alcoholic Fatty liver 
(NAFLD)

• Alpha-1-antitrypsin deficiency 
(A1AT)

• Wilson's Disease
• Hemochromatosis
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Other less common etiologies

Autoimmune

• Primary biliary cholangitis
• Primary sclerosing cholangitis
• Autoimmune hepatitis

Drug/Toxin

• Herbal
• Prescription (i.e., methotrexate)
• Chemical
• Alcohol
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Hepatic congestion etiologies

• Budd Chiari syndrome
• Congestive heart failure
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Stages of cirrhosis

Compensated
• Normal synthetic function
• No clinical symptoms of liver 

disease
• Can have early portal 

hypertension

Decompensated
• Impaired synthetic function
• Developing clinical signs of liver 

decompensation 
• Ascites
• Jaundice
• Muscle wasting
• Hepatic encephalopathy
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Assessing liver disease severity 

Child Pugh Score
• Used in all stages of liver disease
• Based on 2 clinical & 3 

laboratory parameters (next 
slide)

MELD-Na Score
• Used in decompensated patients 

and specifically liver transplant
• Based only on laboratory values 

(creatinine, total bilirubin, INR, 
serum sodium)

• Patients who score >15 should 
be referred for consideration of 
transplant if appropriate
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There are many apps and online tools 
you can use to calculate these scores. 
Check out:
• Cirrhosiscare.ca
• MD Calc

https://cirrhosiscare.ca/cirrhosis-provider/make-a-diagnosis-of-cirrhosis/#Linksandcalculators
https://www.mdcalc.com/


Assessing disease severity: Child Pugh score
• Child Pugh A (5-6 points) mostly compensated (100% 1-year survival)
• Child Pugh B (7-9 points) more likely to have early decompensation (80% 1-year 

survival)
• Child Pugh C (10-15 points) decompensated (45% 1-year survival)
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Image source: https://cirrhosiscare.ca/cirrho
sis-provider/assess-disease-severity/



Assessing disease severity: MELD-Na score
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Image source: https://cirrhosiscare.ca/cirrhosis-provider/assess-disease-severity/



Other prognostic indicators

• Serum sodium (captured in MELD-Na)
• Hepatic encephalopathy
• Sarcopenia
• Frailty
• Cardiovascular disease
• Obesity
• Ongoing exposure to etiological agent (i.e., obesity, alcohol)
• Serum albumin level
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Why do patients 
present like this?

• Cirrhosis is a hypermetabolic 
state and causes higher 
energy needs

• Portal hypertension – which is 
caused by an increase in 
hepatic venous pressure 
gradient (HVPG) that happens 
when the liver is scarred

• Review this video for a better 
understanding of this process.
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Image source: https://www.liver.theclinics.com/article/S1089-
3261(19)30050-9/fulltext

https://www.youtube.com/watch?v=VTFnWrBrkq8


References and further reading

• American Association for the Study of Liver Diseases (AASLD) –
Practice Guidelines

• Canadian Liver Foundation – Nutrition in Cirrhosis PDF
• Cirrhosiscare.ca
• Medscape Cirrhosis Practice Essentials
• Turko, L. & Garcia-Tsao, G. (2019). Portal Hypertension: Pathogenesis 

and Diagnosis. Clinics in Liver Disease, 23(4), 573-
587. https://doi.org/10.1016/j.cld.2019.07.007
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https://www.aasld.org/publications/practice-guidelines
http://liver.ca/wp-content/uploads/2018/06/99841_Nutrition_in_Cirrhosis_40pg_FINAL-2018-05-29.pdf
http://cirrhosiscare.ca
https://emedicine.medscape.com/article/185856-overview
https://doi.org/10.1016/j.cld.2019.07.007
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Ascites

• Often first clinical sign of decompensation
• 5-10% of patients with compensated cirrhosis develop ascites per year
• Ascites is associated with reduction in 5-year survival from 80% to 30%

• Ascites is most often the caused by cirrhosis, however other factors like 
heart failure and malignancy must be ruled out as contributory

• Diagnostic paracentesis at onset should be completed to confirm the 
etiology of ascites
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Biggins et al., 2021



Initial work-up for 
ascites

• Baseline labs - CBC, liver 
function (INR, bilirubin, 
albumin), renal function

• Ultrasound with doppler
• Diagnostic paracentesis -

Ascites fluid analysis and 
cultures to rule out 
spontaneous bacterial 
peritonitis (find out more 
on slide 22)
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Image source: https://cirrhosiscare.ca/treatment-provider/ascites-hcp/



Initial management of ascites
• Sodium restriction <2000 mg daily
• Diuretics: spironolactone 50mg & furosemide 20mg; can be titrated at this 

5:2 ratio depending on bloodwork
• Increase every 4-7 days
• Maximum doses: spironolactone 400mg and furosemide 160mg daily

• Hold other medications that may cause renal dysfunction (i.e., ACEI, 
NSAIDs)

• Short interval blood work to monitor renal function and electrolytes: 7 - 14 
days after any diuretic changes and once stable, every 2-3 months

• Aim for 0.5kg/fluid loss daily (possibly more if edema present)
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Biggins et al., 2021



Spontaneous bacterial peritonitis (SBP)

• Occurs when ascites fluid is infected (polymorphonuclear cell count >250 
cells/microliter)

• Usually requires hospitalization for daily IV antibiotics and albumin 
infusions on day 1 and day 3

• Long term antibiotic prophylaxis required after initial SBP infection - avoid 
aminoglycosides
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Biggins et al., 2021



Hepatorenal syndrome (HRS)

• Functional renal failure that develops in conjunction with ascites and 
portal hypertension

• Patients do not have intrinsic renal disease (diagnosis of exclusion)
• Associated with high rates of inpatient mortality, longer lengths of 

stay and higher costs of hospitalization
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Biggins et al., 2021



Strategies to improve renal perfusion

• Discontinue diuretics
• Albumin infusions – some studies show improved patient outcomes, 

but more data is needed on long term use
• Midodrine (alpha-adrenergic agonist)
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Biggins et al., 2018, p1020



Transjugular intrahepatic portosystemic 
shunt (TIPS)

• Used in refractory ascites, most often in patients that will not be 
eligible for transplant (low MELD score)

• Reduces portal pressure by shunting blood flow away from portal 
venous system into the hepatic venous system

• Highly specialized interventional procedure; should only be 
considered after consultation with hepatology

*Patient selection and timing is critical for a successful outcome
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Saab, 2020
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Contraindications to TIPS

• Advanced age and/or frailty
• CHF or cardiac dysfunction
• Hepatic encephalopathy (Grade 3 or 4)
• Pulmonary hypertension
• MELD >13 or high Emory Model number should be assessed by transplant
• Active infection
• Hepatocellular carcinoma (HCC)
• Hepatic/portal vein disruption, thrombus 
• Biliary obstruction
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Saab, 2020



Further Reading
Biggins et al. (2021). Diagnosis, Evaluation and Management of Ascites, Spontaneous Bacterial Peritonitis 
and Hepatorenal Syndrome: 2021 Practice Guidance by the American Association Study of Liver Diseases. 
Hepatology 74(2), 1014-1048. https//doi.org/10.1002/hep.31884

Simonetto, D.A., Gines, P., & Kamath, P.S. (2020). Hepatorenal syndrome: pathophysiology, diagnosis, and 
management. BMJ, 370(m2687). https://doi.org/10.1136/bmj.m2687

Saab, S., Kim, N., & Lee, E.W. (2020). Practical Tips on TIPS: When and When Not to Request It. American 
Journal of Gastroenterology, 2020(0).
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http://https/doi.org/10.1002/hep.31884
https://doi.org/10.1136/bmj.m2687


Module 3:
Hepatic Encephalopathy (HE)
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Hepatic encephalopathy (HE)

• Brain dysfunction caused by liver insufficiency and/or portosynthetic 
shunting

• It manifests in a wide spectrum of neurological or psychiatric 
abnormalities ranging from subclinical abnormalities (covert) to coma 
(overt)

• A diagnostic work-up is required to rule out other disorders that may 
alter brain function
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Vilstrup et al., 2014



Importance of recognizing HE

• Strongest positive predictor of early 30-day readmission
• First episode of HE has poor prognosis

• Risk of recurrence within 30 days is 40%
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Sood & Wong, 2019.



Patient Presentation

Covert
• Sleep wake reversal
• Decreased concentration
• "Foggy"
• "Mixed up"
• Uncoordinated, ataxia

Overt

• Confused and disoriented
• Aggressive
• Comatose
• Asterixis 
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West Haven Criteria (Conn score)
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Image source:
https://cirrhosiscare.ca/trea
tment-provider/hepatic-
encephalopathy-hcp/



Objective findings

• Altered mental status
• Asterixis – extend arm with wrist flexed and observe flap
• Fetor hepaticus
• Hyperventilation
*Serum ammonia levels are not routine or useful
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Vilstrup et al., 2014



Clinical Hepatic Encephalopathy Staging 
Scale (CHESS)

• Click here to see the CHESS and print a copy to use with your 
patients
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https://www.liver.ca/wp-content/uploads/2017/09/HE_Staging_Scale_CHESS_ENG.pdf
https://www.liver.ca/wp-content/uploads/2017/09/HE_Staging_Scale_CHESS_ENG.pdf


Initial treatment
Treat precipitating cause

Lactulose 30mL q. 1-2 hrs- titrate to 3-4 BMs 
daily/clinical findings. 
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Prevention of recurrent HE

• Secondary prophylaxis should be initiated after an episode of overt 
hepatic encephalopathy

• Add rifaximin 550mg BID, covered by LU code for patients on ODB

• Avoidance of medications that can precipitate HE:
• Opioids both due to sedation and constipation
• GABAergics, sedatives, anxiolytics
• Proton Pump inhibitors

38

Vilstrup et al., 2014



Further Reading
Angeli, P et al (2018). EASL Clinical Practice Guideline for the management of patients with decompensated cirrhosis. Journal 
of Hepatology, 69(2), 406-460. DOI: 10.1016/j.jhep.2018.03.024

Sood, K. T., Wong, R. J. (2019). Hepatic Encephalopathy is a Strong Predictor of Early Hospital Readmission Among Cirrhosis 
Patients. Journal of Clinical Experience in Hepatology, 9(4), 484-490. DOI: 10.1016/j.jceh.2019.01.005

Vilstrup, H et al (2014). Hepatic Encephalopathy in Chronic Liver Disease: 2014 Practice Guideline by AASLD and EASL. 
Retrieved from: https://www.aasld.org/sites/default/files/2019-
06/141022_AASLD_Guideline_Encephalopathy_4UFd_2015.pdf
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https://doi.org/10.1016/j.jceh.2019.01.005
https://www.aasld.org/sites/default/files/2019-06/141022_AASLD_Guideline_Encephalopathy_4UFd_2015.pdf
https://www.aasld.org/sites/default/files/2019-06/141022_AASLD_Guideline_Encephalopathy_4UFd_2015.pdf


Module 4: 
Variceal Bleeding
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Last reviewe July 2023

Excerpts from “CAHNference Bytes Cirrhosis Series: Management of Variceal Bleeding” were used, with 
permission from Dr. Ann Ma, to develop this module.  



Background
• Variceal bleeding is a life-threatening complication of portal hypertension

• For more on portal hypertension, visit 
cirrhosiscare.ca/patients/cirrhosis/diagnosis

• Mortality 10-20% at 6 weeks
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Image source: https://cirrhosiscare.ca/patients/cirrhosis/diagnosis/



Background
• Variceal bleeding typically originates from gastroesophageal region, 

but other sites include:

42

Sarin & Kumar, 2012



Risk Factors for Variceal Bleeding

• Esophageal varices are more likely to bleed in patients that have: 
• High portal vein pressure. The risk of bleeding increases as the pressure in the 

portal vein increases.
• Large varices. The larger the esophageal varices, the more likely they are to 

bleed.
• Red marks on the varices. Some esophageal varices show long, red streaks or 

red spots. Your health care provider can see them through a thin, flexible tube, 
called an endoscope, passed down your throat. These marks suggest a high risk of 
bleeding.

• Severe cirrhosis or liver failure. Most often, the more severe your liver disease, 
the more likely esophageal varices are to bleed.

• Continued alcohol use. Your risk of variceal bleeding is far greater if you continue 
to drink than if you stop, especially if your disease is alcohol related.

Mayo Clinic, 2023 43



Historical Context

• Management of variceal bleeding has been refined over the past 
decades:
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BAVENO VII - Renewing Consensus in Portal 
Hypertension
New definitions presented…
CSPH: clinically significant portal hypertension HVPG >10mmHG 

patients without CSPH have no gastroesophageal varices 
*identify with non invasive methods (Fibroscan) 

cACLD: compensated advanced chronic liver disease 
+/- equivalent to compensated cirrhosis but also encompasses F3
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Who should we prioritize for gastroscopy?
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Journal of Hepatology 2022 76 759-762DOI: 
(10.1016/j.jhep.2022.01.001)



Who should we prioritize for gastroscopy?

BAVENO VII (2021):
● Platelets <150 AND Fibroscan >20 kPa 

Expanded BAVENO criteria:
● Platelets <110 AND Fibroscan >25kPa 
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Stafylidou M et al (2019).



Indication for primary prophylaxis* 

Small varices + red wale markers = beta blocker 

Small varices + Child Pugh C class = beta blocker 

Patients with medium/large varices = beta blocker or EVL 
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*Primary prophylaxis - no prior variceal bleeding 



Surveillance
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Baveno VII consensus (2021)

● More on surveillance in compensated and decompensated cirrhosis: 
https://cirrhosiscare.ca/treatment-provider/varices-hcp/

https://cirrhosiscare.ca/treatment-provider/varices-hcp/#Compensated


Initial Management of Acute Variceal Bleed

• Vasoactive drugs (octreotide): Vasoconstrict splanchnic circulation → decreases 
portal hypertension → increases systemic circulation

• PPI (pantoprazole): In theory, pH<5.4 interferes with platelet aggregation + 
coagulation cascade

• Antibiotic (ceftriaxone): Bacterial infection can be both a driver and a 
consequence of variceal bleeding

• More information on management of acute variceal bleeding: 
https://cirrhosiscare.ca/treatment-provider/varices-hcp/
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https://cirrhosiscare.ca/treatment-provider/varices-hcp/


Caution with Blood Products
• Overtransfusion can lead to fluid overload and worsening portal hypertension
• Correction of coagulopathy and thrombocytopenia → overcorrection can lead to 

worsening portal hypertension
• Use restrictive blood transfusion strategy:
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Villanueva, 2013



Endoscopic Variceal Ligation (EVL)

52

From AASLD Guidelines:
● EVL is a local therapy where rubber bands are placed 

around esophageal varices (EV) in repeated sessions until 
they are eliminated.

● There is no effect on portal hypertension, therefore varices 
will recur and patients require indefinite endoscopic 
monitoring.

Garcia-Tsao et al, 2016
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TIPS: Transjugular Intrahepatic Portosystemic 
Shunt
• Early TIPS (preemptive TIPS): Inserted within 72h of index variceal bleed, even if EVL 
successful

• Early TIPS (preemptive TIPS) is associated with decreased risk of rebleeding and 
improved survival (Garcia-Pagan et al, 2020)

• Rescue TIPS: Inserted if continued uncontrolled or recurrent bleed after 2 EVL treatment

For more information on TIPS procedure see:

• Module 1 of the Cirrhosis Learning Guide
• Bhogal HK et al. 2012
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Discharge post-variceal bleeding

• First line therapy for all patients: combination of traditional NSBB (propranolol or nadolol) 
or carvedilol + EVL.

• EVL should not be used as monotherapy unless there is intolerance/ contraindications to 
NSBB.

• In patients with refractory ascites specifically, reduce or discontinue if • Systolic BP<90
• Hyponatremia <130
• AKI
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Further Reading
Bhogal HK & Sanyal, AJ (2012). Transjugular Intrahepatic Portosystemic Shunt: An Overview. Clinical Liver 
Disease (Hoboken), 1(5), P.173-176

de Frachis, R., et al (2022). Baveno VII - Renewing Consensus in Portal Hypertension. Journal of Hepatology, 76, 
p. 959-974. DOI 10.1016/jhep.2021.12.022

Garcia-Tsao et al, 2016 (https://aasldpubs.onlinelibrary.wiley.com/doi/full/10.1002/hep.28906)

Garcia-Pagan JC et al. NEJM 2010 Jun 24;362(25):2370-9.
Mayo Clinic (2024). Esophageal varices. Retrieved from: https://www.mayoclinic.org/diseases-
conditions/esophageal-varices/symptoms-causes/syc-20351538

Roriya N. et al (2014). World J Gastroenterol. June 7 20(21), p6481-6494

Sarin SK, Kumar CKN. Ectopic varices. Clin Liver Dis (Hoboken). 2012 Nov 9;1(5):167-172. doi: 10.1002/cld.95. 
PMID: 31186880; PMCID: PMC6499291.

Stafylidou M et al. Clin Gastroenterol Hepatol. 2019 Aug;17(9):1744-1755.e11.
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https://www.mayoclinic.org/diseases-conditions/esophageal-varices/symptoms-causes/syc-20351538


Module 5: 
Hepatocellular Carcinoma (HCC)
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Excerpts from “CAHNference Bytes Cirrhosis Series: Approaches to Hepatocellular Carcinoma Assessment 
and Monitoring” were used, with permission from Lisa Douglas MN NP, to develop this module. 
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Global burden of HCC

• Liver cancer is the 6th most common cancer worldwide.
• 5th most common cancer in men and the 9th most common in women.
• 4th most common cause of cancer death worldwide

• In Canada, 2022 estimates: 
• 3500 Canadians will be diagnosed with liver cancer
• 1650 Canadians will die from liver cancer

• 2700 men will be diagnosed and 1350 will die as a result of HCC 
• 840 women will be diagnosed and 340 will die as a result of HCC
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World Cancer Research Fund International 2022, Canadian Cancer Society, 2022



HCC Rates are Increasing

• Rates of HCC are increasing in tandem with rising rates of cirrhosis
• Pre-existing cirrhosis is present in 80 – 90% of patients with HCC

• Cirrhosis is increasing in North America as the ‘Baby Boomers’ age, in 
part due to high rates of hepatitis C in this generation. 

• Rise in alcohol-associated liver disease is also a contributing factor:
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Survival

62

BCLC STAGE SURVIVAL
0 5y survival: 80 – 90% for single tumors 2cm or less if tx’d with 

RFA or resection
A 5y survival: 50 – 70%, if tx’d with resection, transplant or RFA
B Median survival: 16m, up to 40m with TACE

C Median survival; 11–13m with tx, 6-8m without tx
D Median survival: 3 – 4m

BCLC Staging and Treatment Strategy 2022; Alberta HCC Guidelines 2018



Who should be screened for HCC?

63

● Unclear screening benefit for: HCV and stage 3 fibrosis; NAFLD without cirrhosis
● Patients with chronic HBV infection and/or NAFLD/MAFLD can develop HCC in 

the absence of cirrhosis



Screening 

• Liver ultrasound (U/S) every 6 months
• α – fetoprotein every 6 months

• (Most guidelines suggest U/S +/- AFP)
• Ultrasound Liver Imaging Reporting and Data System (US LI-RADS)

• Standardized system for imaging technique, interpretation, reporting, 
and data collection for screening or surveillance U/S exams in patients 
at risk for developing HCC 

• U/S category summarizes results and helps determine follow-up:
US-1: negative   US-2: subthreshold   US-3: positive 
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Clinical Pearls - Screening 

• Non-diagnostic ultrasounds:
• Fatty infiltration, poor penetration, body habitus
• Nodular livers

• AFP:
• Not all HCCs produce AFP
• Do NOT use AFP in isolation as a screening tool
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Nodule Surveillance Protocol
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Diagnosis - Clinical Pearls

• Biopsy not required for to diagnose HCC
• Not all solid liver masses in cirrhosis are HCC. Other types of solid 

masses include:
• Hemangioma
• Focal nodular hyperplasia
• Adenoma
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Assessment  

• Often asymptomatic 
• Some people may develop: 

• Mild to moderate RUQ pain
• May have palpable abdominal mass or RUQ fullness
• Fatigue
• Early satiety, abdominal bloating
• Unintended weight loss
• Jaundice
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Treatment Options 

69

HCC TREATMENT OPTIONS
Resection

Liver Transplant

Ablation: RFA, MWA, IRE, PEI

TACE

TARE

Systemic Treatment

SBRT

Palliation



Post-Treatment Surveillance 
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Antiviral Treatment and HCC 

71

This time period has shifted as we have 
learned more about HCC in the DAA era



Further Reading

Burak KW & Sherman M (2015). Hepatocellular carcinoma: Consensus, controversies and future directions: A 
report from the Canadian Association for the Study of the Liver Hepatocellular Carcinoma Meeting. Can J 
Gastroenterol, Hepatol, 29(4), p178-184

Reig M et al (2022). BCLC strategy for prognosis prediction and treatment recommendation: The 2022 update. 
Journal of Hepatology 76(3), p. 681-693.

Singal AG et al (2023). AASLD Practice Guidance on prevention, diagnosis, and treatment of hepatocellular 
carcinoma. Hepatology, 78(6), p1922-1965, DOI:10.1097/HEP.0000000000000466
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