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Objectives

• At the conclusion of this session, participants should 
be able to:

- Effectively treat hepatic encephalopathy 

- Manage different types of ascites 

- Identify the approach to acute kidney injury in                                                                                       
patients with cirrhosis 



Cirrhosis 

• Development of regenerative nodules surrounded by fibrous bands in 
response to chronic liver injury (i.e., significant scarring as a result of 
chronic injury) 





Clinical Complications of Cirrhosis

• Variceal bleeding (esophageal, gastric, ectopic)

• Hepatic Encephalopathy

• Ascites and/or hepatic hydrothorax

❖Cirrhosis with any of these complications is termed 
“decompensated” 

- 1-year mortality > 20%



Hepatic Encephalopathy

• Brain dysfunction in patients with hepatic dysfunction

• Clinical diagnosis (Avoid checking ammonia)

AxOx2

AxOx1



Hepatic Encephalopathy

• Triggers

- Infection (CXR, blood culture, UA +/-cx, and 
paracentesis even if no signs of infection)

- GI bleeding

- Electrolytes imbalance (e.g., hypokalemia)

- Dehydration/Diuretic overdose

- Suboptimal frequency of BM



Hepatic Encephalopathy

• Treatment (in addition to treating the trigger) 

First episode

Lactulose

(3-4 BMs/D)

Second episode

Add Rifaximin 550 
mg BID 

Recurrent (< 6 m)

Branched chain 
amino acids (0.25 

gm/kg/d) 

IV L Ornithine L 
Aspartate

Antibiotics 
(Metronidazole or 

Neomycin)



Golytely Can Work Faster Than 
Lactulose

The median time for HE resolution was 2 days

for standard therapy and 1 day for PEG (P = .01) 

Rahimi et al. JAMA IM 2014



Ascites +/- Hepatic Hydrothorax 

• Accumulation of fluid in the peritoneum +/- leakage 

through diaphragmatic defect to the pleura (R>L 
lung)



Ascites: Diagnosis

• Diagnostic paracentesis should be performed in all
patients with new-onset ascites that is accessible for 
sampling

Fluid neutrophil 
count 

Fluid protein

Fluid albumin Serum albumin

Fluid culture in 
blood culture 

bottles

Optional: amylase, 
cytology, or culture 

for mycobacteria

Fluid Analysis  ➪



Ascites Fluid Analysis

Total Protein < 2.5 g/dL Total Protein ≥ 2.5 g/dL

SAAG ≥ 1.1 g/dL
Hepatic Portal Hypertension 

(Cirrhosis)
Cardiogenic
Budd Chiari

SAAG < 1.1 g/dL Kidney Disease 

Peritoneal carcinomatosis
Tuberculous
Pancreatic

Kidney Disease



Ascites: Diagnosis

• Diagnostic paracentesis should be performed in all
admissions who have hepatic ascites even if no 
infection symptoms and signs 

Fluid neutrophil 
count 

Fluid protein

Fluid culture in 
blood culture 

bottles



Ascites +/- Hepatic Hydrothorax 

• Management:

- Dietary salt restriction (up to 2 gm a 
day)➜ Dietician

- Diuretics

- Serial paracentesis

- TIPS

- Avoiding NSAIDs, ARBs, ACEi, and 
Aminoglycosides 



Management of Hepatic Ascites

Grade I

(on imaging only) 

• Only dietary salt 
restriction

Grade II

(moderate 
abdominal 
distension)

• 2 gm Na diet

• Diuretics (aldosterone 
antagonist +/- loop diuretic)

• Referral for transplant 
evaluation

Grade III

(tense abdomen)

• Large volume paracentesis 
with albumin (8gm/L) ASAP

• 2 gm Na diet

• Diuretics

• Referral for transplant 
evaluation 

Fluid restriction is not necessary for 
ascites management unless there is 

concomitant moderate 
or severe hyponatremia (<125 mmol/L)



Diuretics

• Spironolactone in 100 mg increments (up to 400) OR 
Amiloride

• Furosemide in 40 mg increments (up to 160) OR 
Torsemide in 10 mg increments (up to 40)



Monitoring 
on 

diuretics 

(Q72 hrs?)

BMP (no 
derange
ments)

Urine 
Na:K

>1 

Sufficient 
diuresis* 

< 1 
Escalate 
diuretics 

and 
recheck

Clinical

Ascites 
recur.

Weight 
check 

(aim for 
1 lb/d)

HE

Muscle 
spasms

Ascites: Monitoring Therapy



Diuretics Intractable Ascites

• Hyperkalemia

• Hypokalemia

• Hyponatremia

• Acute kidney injury 

• Recurrent hepatic encephalopathy (without an 
apparent trigger)

• Intractable muscle cramps not responsive to 
Baclofen

EASL Guidelines. J Hepatology, 2018



Diuretics Intractable Ascites

Hyponatremia 

120-125

Water 
Restriction

Cessation of 
diuretics

<120

Add 
concentrated 
albumin (50 

gm/d)

Severe and 
Symptomatic 

Short-term use 
of hypertonic 

saline

The goal rate of  increase of serum Na) 
= 4-6  (do not exceed 8) mEq/L per 24 

hrs



Diuretic Resistant Ascites

• Ascites that cannot be mobilized or the early 
recurrence of which cannot be prevented because of 
a lack of response to sodium restriction and maximal 
diuretic treatment.   

• Diuretic-intractable and –resistant ascites is treated 
with LVP, TIPS, and liver transplant



TIPS vs Serial LVP

RCT, 62 pts, Multiple French centers

Bureau et al. Gastro, 2017



TIPS



TIPS Precautions

AASLD (2009)

• Patients with MELD > 15-18 or serum bilirubin > 4.0 
mg/dL should be informed of their prognosis and 
TIPS performed only in the absence of other options. 

• In high-risk patients, the need for liver trans-
plantation should be discussed before the 
performance of an elective TIPS. 



TIPS Contraindications

EASL Guidelines. 2018

• TIPS is also not recommended in patients with 

- Current hepatic encephalopathy grade ≥2 or chronic 
hepatic encephalopathy

- Concomitant active infection

- Progressive renal failure

- Severe systolic or diastolic dysfunction

- Pulmonary hypertension 



Hepatic Hydrothorax
Management after Making the 

Diagnosis

Salt Restriction 
Diuretics

Thoracentesis TIPS and/or LT

If refractory 
and not a 

candidate for 
either, 

indwelling 
catheter 
maybe 

selectively  
considered

Chest tube insertion for HH should be avoided



Ascites-Related Complications

• Hernias

- Most common is umbilical

- Emergency surgery if 
incarceration, strangulation and 

flood syndrome    ☛☛
- Elective surgery after 

a) multidisciplinary approach                   

b) ascites control

c) Clinical and nutritional* 
optimization  



Ascites-Related Complications

• Spontaneous Bacterial Peritonitis/Empyema

- Dx: fluid Polymorphonuclear leukocyte count >250

- Rx: 

Day 1

-Albumin 1.5 
gm/kg/d

-Antibiotics

Day 2

Antibiotics 

Day 3

-Albumin 1 
gm/kg/d

-Paracentesis 
(assess for 

>25% ↓ PMN)

-Antibiotics

Day 4

Antibiotics 

Day 5-7

Antibiotics



Ascites-Related Complications

• Spontaneous Bacterial Peritonitis/Empyema

- Dx: fluid Polymorphonuclear leukocyte count >250

- Rx: antibiotics 

- Secondary prophylaxis (Cipro) should be done following Rx

3rd generation cephalosporine Broad spectrum antibiotics (e.g., 
Zosyn or Meropenem)

Community acquired infection Healthcare-associated infection

Nosocomial infection

Sepsis or septic shock

Recent exposure to broad-
spectrum antibiotics



Ascites-Related Complications

• Spontaneous Bacterial Peritonitis/Empyema 
Primary Prophylaxis (Ciprofloxacin) 

- Upper GIB: IV ceftriaxone 1 g/24 x 5-7 days

- Low protein (<1.5 g/L) ascites with one of the 
following:

a) renal dysfunction (serum creatinine level >1.2 
mg/dL, blood urea nitrogen level >25 mg/dL, or serum 
sodium level <130 mEq/L) 

b) liver dysfunction (Child-Pugh-Turcotte score >9 
and bilirubin >3 mg/dL)



Acute Kidney Injury In Cirrhosis

• Common pathologies: Acute tubular necrosis (most 
common), pre-renal azotemia, and hepatorenal 
syndrome (~20% of AKI) 

• Common risk factors: fluid losses, bacterial 
infections, hemodynamic instability, and nephrotoxic 
agents (e.g., particularly nonsteroidal anti-
inflammatory drugs)



Approach to AKI-HRS 
Diagnosis by exclusion 

-H&P
-Volume expansion 
trial
-Urine testing
-Renal sonogram

6. Absence of 
parenchymal 

disease 
- Pr:Cr < 0.5
- No muddy 

brown casts
- Urine RBC 

<50
- NL renal US

- FeNa <0.5 or 
FeUrea <20

5. No recent 
nephrotoxic 

agents

4. Absence of 
shock

3. No response 
to 25% albumin 
1 gm/kg/d (max 

100 gm) and 
discontinuation 

of diuretics

2. AKI (Cr ↑ 0.3 
in 48 hr or 50% 
in 1 wk OR UO 

<0.5 ml/kg x 6 hr

1. Hepatic 
Ascites 



Treatment of HRS-AKI

• First line therapy: Norepinephrine + albumin  

- A/Es: ischemic complications and pulmonary 
edema

- Clinical response: Cr ↓ to <1.5 mg/dL or to within 
0.3 mg/dL of baseline over a maximum of 14 days

- If creatinine > the pretreatment level over 4 days 
with the maximum tolerated doses, therapy may be 
discontinued



Treatment of HRS-AKI

• Norepinephrine dosing

- Goal(s)

1) ↑ in MAP of > 10 mmHg 

OR 

2) ↑ in UO >200 mL/4 hrs

- Start at 0.5 mg/hr

- Titrate q 4 hrs by 0.5 mg/hr up to max of 3 mg/hr



Treatment of HRS-AKI

• What about Midodrine and Octreotide?

- If norepinephrine can’t be administered, a trial of 
these medications may be considered though much 
less efficient than norepinephrine 

• Referral to LT evaluation should be considered



Liver Transplantation and Eligibility

• Medical eligibility 

• Surgical eligibility 

• Psychosocial eligibility

• Financial eligibility



Medical Eligibility

• Presence of indication 

- Standard indication: Cirrhosis with ascites, hepatic 
encephalopathy, variceal hemorrhage or 
hepatocellular dysfunction with MELD Score > 15. 

- Exception indication

AASLD Guidelines. Hepatology, 2014



Medical Eligibility: Exception 
Indications

• Presence of indication(s) 

Triple phase CT or MRI showing 1 lesion (2-5 cm) or 2-3 lesions none of 
which is > 3 cm with NO evidence of spread to vessels, LNs, or other 
organs. Biopsy is NOT needed in most cases



Medical Eligibility 

• Absence of contraindication

- Unstable, active cardiopulmonary disease

- Metastatic or incurable non-hepatic primary 
malignancy

- Severe, irreversible neurologic disease

- Severe malnutrition or frailty

- Advanced age (>70 for many programs)



Surgical Eligibility 

• Absence of contraindication

- Morbid Obesity (depending on the center)

- Prohibitive anatomy (e.g., extensive portosystemic 
venous thrombosis not amenable to recanalization)



Psychosocial Eligibility 

• Absence of contraindication

- Recent or active untreated alcohol (and/or other 
substances) use disorder  

- Uncontrolled psychiatric illness

- Insufficient social support (at least two caregivers)

- Non-compliance

- Unstable housing



Liver Transplantation and Eligibility

• All eligibility domains are 
discussed weekly in the 
multidisciplinary selection 
committee 

- Transplant hepatologists

- Transplant NPs and Pas

- Transplant surgeons

- Transplant coordinators (RNs)   

- Transplant social workers

- Transplant psychiatrists

- Transplant pharmacists

- Financial coordinators 



Liver Transplantation and Eligibility

Approve

• Case submission 
to United Network 
for Organ Sharing  
(UNOS)

• Waitlisting

Defer

• Further clinical 
testing

• Fulfillment of 
psychosocial 
requirements 

Decline

• Can be 
reconsidered in 
the future if the 
reason for decline 
is addressed



Take Home Points
• Ruling out occult infection (CXR, bl culture, UA, 

paracentesis on admission) is instrumental in the 
inpatient care of decompensated cirrhosis

• Ceftriaxone is not a universal recipe for SBP

• Hepatic encephalopathy is a clinical diagnosis and 
ammonia level is of NO utility in diagnosis & 
management. 

• Start with holding diuretics, weight-dosed 
concentrated albumin and urine testing in patients 
with cirrhosis and acute kidney injury

• Always consider referral for transplant evaluation in 
decompensated cirrhosis without clear C/I
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