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Learning Objectives
• Upon completion of this activity, participants will be 

able to : 
• Employ medication and nutrition focused strategies in the 

management of Hepatic Encephalopathy.
• Apply risk stratification strategies according to new 

Perioperative Management guidelines.
• Review the disconnect between current guidelines and 

evolving evidence for SBP prophylaxis.
• Recognize the prevalence of fungal infections in chronic 

liver disease and the threat they pose.



Disclosures - none



• 28yoM w/ AUD c/b alcohol-related hepatitis admitted due to 
concern for decompensated cirrhosis. MELD-Na 30. Maddrey 
Discriminant Function 64. No evidence of infection. He is started 
on prednisolone 40mg daily. Day 4 Lille Score suggesting steroid 
responder. He is discharged a few days later to complete a 4 week 
course w/ subsequent taper off.



NHANES 2017-2020 Prevalence

















New Guidelines



Hepatic Encephalopathy
ACG– Spring 2026



• Now the most common first decompensating event 
• 1-year incidence 10% of Child Pugh A
• 1-year incidence 25% of Child Pugh B
• 5-year incidence in decompensated cirrhosis estimated to be 40%

• Most common cause of readmission
• 20-50% 90-d readmission rate
• Admission cost ~$50k in 2017 and ~$20k monthly thereafter for 6 months

• Can cause Parkinsonian features (bradykinesia)
• Attention deficit (span + shift) + increased risk of fall, injury, worse @ 

cognition-related tasks, impaired productivity/learning
• Risk of aspiration pneumonia increased



1: Impaired attention/computations/sleep. Euphoria/anxiety. Oriented.

0: Abnormal testing w/o clinical manifestations

Disoriented. Inappropriate behavior. Personality changes. Asterixis.

Somnolence. Gross disorientation. Confusion. Odd behavior. Responsive

Coma



Na K

No Ammonia Testing Opioids
Benzos

Z-Hypnotics



Dynamic Duo

Lactulose
+

Rifaximin



2-3 Daily
Lactulose

+
Rifaximin



High-volume
PEG3350 > Mag Salts



24-48 hrs



2 - dehydration

1 - noncompliance

3 – spontaneous 
porto-systemic shunt



Lactulose + Rifaximin



(Mal)Nutrition
ACG – Spring 2025



ASPEN Criteria



Sarcopenia

• Strength recovers faster than mass
• Strength Assessments

• Handgrip Strength
• 6 Minute Walk
• Daily Step Count
• Sit-to-Stand



Sarcopenia



Sarcopenic Obesity



Hypozincemia
“The lesions were similar to 
seborrheic dermatitis, and they 
occurred in areas of high 
sebaceous gland concentration. 
Hyperkeratotic lesions were also 
seen on the extensor surfaces of 
large joints.”



Hypozincemia



Hypozincemia

Depressed mental function

Impaired night vision

Anorexia

Alterations in taste/smell

Hypogonadism

Depressed wound healing

Altered immune function



Other Nutritional Recommendations
• Protein 1.2-1.5 g/kg/d + DEFINITELY NO RESTRICTIONS

• Recommending vegetarian sources if possible

• L-Ornithine L-Aspartate and/or Branch chain amino acids supplement 
in those who can’t meet the protein needs or have HE**

• Late night snacks good**
• Coffee is good? (2+ cups a day, even decaf)
• MASH w/o cirrhosis -> Vitamin E
• Treat Vitamin D insufficiency/deficiency

• Lower levels w/ higher MELD/CTP + assoc’d w/ worse mortality
• Might help reduce falls/fractures

• L-carnitine if muscle cramps
• Thiamine/Folate



Sodium/Water

• Edema/Ascites + Na < 126 
• May need water restriction

• ?Na restriction: is the benefit of sodium restriction worth the risk 
of inadequate nutritional intake???
• No recommendations for or against sodium restriction on diuretics

Sodium
Potassium

> 1
< 1

Expect volume loss
Need higher diuretic dose



Fructose/Sucrose

• Avoid high-fructose diets as 
this exacerbates MASLD



Fructose/Sucrose

• Avoid high-fructose diets as 
this exacerbates MASLD



Perioperative Care
ACG and EASL – Fall 2025 



• 48yoF with decompensated alcoholic cirrhosis admitted from 
transplant clinic due to rising bilirubin,  increased abdominal 
distension, and encephalopathy. Paracentesis performed in the 
ER pulled 2L and was negative for SBP. She has a reducible 
umbilical hernia.

• Day 3: Oral lactulose has been quite effective, and she is back to 
baseline mentation. Labs are all stable/improved. You’re 
discussing discharge plans.

• Patient woke up from a nap with constant, moderate-severe lower 
abdominal pain. Her hernia is no longer reducible.



To Cut or Not to Cut

• Sodium 132
• Creatinine 1.2
• Albumin 3.1
• T. Bili 4.1
• INR 1.9

• Alcoholic liver disease
• Moderate Ascites
• No encephalopathy

• Platelets 170
• BMI 31



To Cut or Not to Cut

• Child-Pugh C

• 1-3 year life expectancy.

• 82% perioperative mortality for abdominal surgery

• MELD-Na

• 25: 14-15% 90d mortality

• MELD 3.0

• 25: 87.7% 90d survival -> 12.3% mortality



Risk Stratification



Risk Stratification



VOCAL PENN Calculator
Penn Website MD Calc



VOCAL PENN



VOCAL PENN



VOCAL PENN



VOCAL PENN





External Validation

• VOCAL authors using non-VA data (Beth Isreal Deaconess, U. 
Penn

30-d morality 90-d morality



External Validation

• European study (Barcelona)

30-d morality 90-d morality



Existing Cardiac Risk Calculators



External Validation

• Cleveland Clinic – cardiac-specific



Other Recommendations

• Presence of decompensation and/or sev portal HTN associated w/ 
worse outcomes

• And a fair amount of energy on elective/planned surgeries… 
optimize ascites, manage malnutrition/sarcopenia/frailty



Coagulopathy

• Bleeding risk rises as plt 
fall below 50-75.

• Vit K and blood products to 
change INR not helpful.

• TEG if you can.



Thromboelastography



Upcoming Guidelines

• ACG: AKI in Cirrhosis
• ACG: MASH
• ACG: Preventive Care in Cirrhosis Patients
• ACG: Portal Hypertensive Bleeding



SBP Prophylaxis



Current Guidelines

• Prior Episode of SBP
• During portal hypertensive bleed
• Ascites Total Protein < 1.5 

• + Renal dysfunction
• Cr > 1.2/BUN > 25
• Na < 130

• + Hepatic dysfunction
• Bili > 3
• Child-Pugh C

• During other admission*



Primary Prophylaxis



Badal et al, 2023



Thévenot et al, 2025



Thévenot et al, 2025



To Watch: ASEPTIC Trial

• Co-trimoxazole vs placebo for primary SBP prophylaxis



Secondary Prophylaxis



Silvey et al, 2024
VA Data

Non-VA Data



Silvey et al, 2024
Non-VA Data



Avoid unnecessary PPIs

Silvey, VA Data

Silvey, Non-VA Data

Badal



• He returns to GI clinic 1 month 
later with worsening jaundice (Bili 
27 -> 33), fatigue, myalgias and is 
promptly admitted. MELD-Na is 
27. WBC count 29k. He notes 
suprapubic tenderness and 
urinary frequency. UA bland. 
Started on empiric ceftriaxone.



• Infectious workup expanded and including CT chest. WBC 14.6 
and no significant improvement despite prior antibiotics. 
Transplant team recommends fungal workup.



Fungal Infections



Invasive Fungal Infections in Liver Disease

• 31,984 patients with cirrhosis
• Invasive Candidiasis: 2-8%
• Invasive Aspergillosis: 1.5-5.3%
• SFP: ?3.5% of spontaneous peritonitis
• Cryptococcus sometimes manifesting as “refractory HE”

• However, mortality is high:
• 30% for all fungal infections

• 21-34% 90-d for invasive candidiasis
• >50% for fungemia, fungal peritonitis

• (3x higher than bacterial peritonitis)
• ACLF + acute decompensation: 71% 90d mortality



Invasive Pulmonary Aspergillosis



Aspergillosis



• Starting a week after admission, 
he begins to describe an 
intermittent dry cough. At almost 
the same time, his beta-D-glucan 
returns elevated at 195.



• ABG shows significant A-a 
gradient despite him remaining 
on room air.



• PJP positive on BAL. He, 
unfortunately, continues to 
decline and passes away.



They’re more like guidelines 
than actual rules…



Questions?



VOCAL Penn Cohort



VOCAL Penn Cohort



VOCAL Penn Cohort



U Penn + Beth Israel



U Penn + Beth Israel



Barcelona



Barcelona



Cleveland Clinic, Cardiac
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