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Cirrhosis complications:  
Keeping them under control
Ascites, variceal bleeding, hepatic encephalopathy, and 
hepatorenal syndrome are among the complications you 
are likely to encounter when caring for a patient with 
cirrhosis. This resource can help you refine your care.

CASE u Joe m, age 59, seeks care at the local emergency de-
partment (eD) for shortness of breath. he also complains that 
his abdomen has been getting “bigger and bigger.” The eD 
physician recognizes that he is suffering from cirrhosis with sec-
ondary ascites and admits him. a paracentesis is performed and 
7 l of fluid are removed. The patient is started on furosemide 
40 mg/d and the health care team educates him about the re-
lationship between his alcohol consumption and his enlarging 
abdomen. at discharge, he is told to follow up with his primary 
care physician. 

Two weeks later, the patient arrives at your clinic for follow-
up. What is the next step in managing this patient?

Cirrhosis—the end stage of chronic liver disease char-
acterized by inflammation and fibrosis—is a relative-
ly common and often fatal diagnosis. In the United 

States, an estimated 633,000 adults have cirrhosis,1 and each 
year approximately 32,000 people die from the condition.2 
The most common causes of cirrhosis are heavy alcohol use, 
chronic hepatitis B or C infection, nonalcoholic fatty liver dis-
ease, and nonalcoholic steatohepatitis.3 Cirrhosis typically 
involves degeneration and necrosis of hepatocytes, which are 
replaced by fibrotic tissues and regenerative nodules, leading 
to loss of liver function.4 

Patients with cirrhosis can be treated as outpatients—that 
is, until they decompensate. Obviously, treatment specific to the 
underlying causes of cirrhosis, such as interferon for a patient 
with hepatitis and abstinence for a patient with alcohol-related 
liver disease, should be the first concern. However, this article 
focuses on the family physician’s role in identifying and treating 
several of the most common complications of cirrhosis, includ-
ing ascites, variceal bleeding, hepatic encephalopathy, and hep-
atorenal syndrome. We will also cover which patients should be 
referred for evaluation for liver transplantation. (For a guide to 

PrACtICE 
rECoMMEnDAtIonS

› Prescribe low-dose diuretics 
and recommend sodium 
restriction for patients with 
cirrhosis who have grade 
2 (moderate) ascites.  C

› Initiate treatment with 
beta-blockers to prevent  
variceal bleeding in all 
patients with medium or 
large varices, as well as in 
those with small varices 
who also have red wale 
signs and/or Child-Pugh 
Class B or C cirrhosis.  A

› Consider evaluation for 
liver transplantation for a 
patient with cirrhosis who 
has experienced a major  
complication (eg, ascites, 
hepatic encephalopathy, 
or variceal hemorrhage) 
or one who has a model 
for end-stage liver disease 
(MELD) score ≥15.  A

Strength of recommendation (Sor)

  Good-quality patient-oriented 
evidence

  Inconsistent or limited-quality 
patient-oriented evidence

  Consensus, usual practice,  
opinion, disease-oriented  
evidence, case series

A

B
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Approximately 
10% of patients 
with ascites 
respond well  
to sodium  
restriction alone.

providing patient education for individuals 
with cirrhosis, see “Dx cirrhosis: What to teach 
your patient”3,5-10 on page 341.)

Sodium restriction, diuretics  
are first steps for ascites 
The goals of ascites treatment are to prevent 
or relieve dyspnea and abdominal pain and 
to prevent life-threatening complications, 
such as spontaneous bacterial peritonitis 
(SBP) and hepatorenal syndrome.11 Patient 
education is key regarding weight gain; that’s 
why it’s important to instruct patients to con-
tact you if they gain more than 2 lbs/d for  
3 consecutive days or more than 10 lbs.12 

Approximately 10% of patients with asci-
tes respond well to sodium restriction alone 
(1500-2000 mg/d).11 In addition to sodium re-
striction, patients with grade 2 ascites (mod-
erate ascites with proportionate abdominal 
distension) should receive a low-dose di-
uretic, such as spironolactone (initial dose, 
50-100 mg/d; increase up to 200-300 mg/d)13 
or amiloride (5-10 mg/d).5 

Painful gynecomastia and hyperkalemia 
are the most common adverse effects of spi-
ronolactone.13 Amiloride has fewer adverse ef-
fects than spironolactone, but is less effective.11 

Low-dose furosemide (20-40 mg/d) may be 
added, although weight loss should be moni-
tored to watch for excessive diuresis, which can 
lead to renal failure, hyponatremia, or enceph-
alopathy.5,13 Also monitor electrolytes to watch 
for hypokalemia or hyponatremia.13 

Recommended weight loss to prevent re-
nal failure is 300 to 500 g/d (.66-1.1 lbs/d) for 
patients without peripheral edema, and 800 to 
1000 g/d (1.7-2.2 lbs/d) for patients with pe-
ripheral edema.5,13

Patients with grade 3 (tense) or refrac-
tory ascites should have large-volume para-
centesis (LVP) plus an albumin infusion.5 
LVP (removal of >5 L of fluid) is more effec-
tive, faster, and has less risk of adverse effects 
than increasing the dosage of the patient’s 
diuretic.5,13 LVP can be done in an outpatient 
setting and is considered safe—even for pa-
tients with a prolonged prothrombin time.13,14 
Rare complications of LVP include significant 
bleeding at the puncture site, infection, and 
intestinal perforation.5

Diuretics should be prescribed after LVP 
to prevent ascites recurrence.5 Plasma ex-
panders can prevent hepatorenal syndrome, 
ascites recurrence, and dilutional hypona-
tremia.5,11 Albumin is the most efficacious of 
these agents;5,14 it is administered intravenous-
ly at a dose of 8 to 10 g/L of fluid removed.13,15 

take steps to prevent  
variceal bleeding
Soon after a patient is diagnosed with cirrho-
sis, he or she should undergo esophagogas-
troduodenoscopy to screen for the presence 
and size of varices.16 Although they can’t 
prevent esophagogastric varices, nonselec-
tive beta-blockers (NSBBs) are the gold stan-
dard for preventing first variceal hemorrhage 
in patients with small varices with red wale 
signs on the varices and/or Child-Pugh Class 
B or C cirrhosis (tABLE17), and in all patients 
with medium or large varices.18 Propranolol 
is usually started at 20 mg BID, or nadolol 
is started at 20 to 40 mg/d.16 The NSBB dose 
is adjusted to the maximum tolerated dose, 
which occurs when the patient's heart rate is 
reduced to 55 to 60 beats/min. 

NSBBs are associated with poor survival 
in patients with refractory ascites and thus 
are contraindicated in these patients.19 NSBBs 
also should not be taken by patients with SBP 
because use of these medications is associ-
ated with worse outcomes compared to those 
not receiving NSBBs.20

Endoscopic variceal ligation is an alter-
native to NSBBs for the primary prophylaxis 
of variceal hemorrhage in patients with me-
dium to large varices.18 In particular, liga-
tion should be considered for patients with 
high-risk varices in whom beta-blockers are 
contraindicated or must be discontinued be-
cause of adverse effects.21

z Avoid nitrates in patients with varices 
because these agents do not prevent first vari-
ceal hemorrhage and have been associated 
with higher mortality rates in patients older 
than 50.16 There is no significant additional 
benefit or mortality reduction associated with 
adding a nitrate to an NSBB.22 Transjugular in-
trahepatic portosystemic shunt (TIPS) or sur-
gically created shunts are reserved for patients 
for whom medical therapy fails.18 

conTinueD
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Endoscopic 
variceal ligation 
is an alternative 
to nonselective 
beta-blockers  
for preventing  
variceal  
hemorrhage  
in patients  
with medium  
to large varices.

Mental status changes  
suggest hepatic encephalopathy
Hepatic encephalopathy is a reversible im-
pairment of neuropsychiatric function that 
is associated with impaired hepatic function. 
Because a patient with encephalopathy pres-
ents with an altered mental status, he or she 
may need to be admitted to the hospital for 
evaluation, diagnosis, and treatment. 

The goals of hepatic encephalopathy treat-
ment are to identify and correct precipitating 
causes and lower serum ammonia concentra-
tions to improve mental status.15 Nutritional 
support should be provided without protein re-
striction unless the patient is severely protein-
intolerant.23 The recommended initial therapy 
is lactulose 30 to 45 mL 2 to 4 times per day, to 
decrease absorption of ammonia in the gut. 
The dose should be titrated until patients have 
2 to 3 soft stools daily.24 

For patients who can’t tolerate lactulose 
or whose mental status doesn’t improve with-
in 48 hours, rifaximin 400 mg orally 3 times 
daily or 550 mg 2 times daily is recommend-
ed.25 Neomycin 500 mg orally 3 times a day or 
1 g twice daily is a second-line agent reserved 
for patients who are unable to take rifaximin; 
however, its efficacy is not well established, 
and neomycin has been associated with oto-
toxicity and nephrotoxicity.24 

Watch for signs of kidney failure 
Hepatorenal syndrome is renal failure in-
duced by severe hepatic injury and char-

acterized by azotemia and decreased renal 
blood flow and glomerular filtration rate.15 
It is a diagnosis of exclusion. Hepatorenal 
syndrome is typically caused by arterial vaso-
dilation in the splanchnic circulation in pa-
tients with portal hypertension.15,26,27 Type 1 
hepatorenal syndrome is characterized by at 
least a 2-fold increase in serum creatinine to 
a level of >2.5 mg/dL over more than 2 weeks. 
Patients typically have urine output <400 to 
500 mL/d. Type 2 hepatorenal syndrome is 
characterized by less severe renal impair-
ment; it is associated with ascites that does 
not improve with diuretics.28 

Patients with hepatorenal syndrome 
should not use any nephrotoxic agents, such 
as nonsteroidal anti-inflammatory drugs. In-
patient treatment is usually required and may 
include norepinephrine with albumin, terli-
pressin with midodrine, or octreotide and 
albumin. Patients who fail to respond to med-
ical therapy may benefit from TIPS as a bridge 
until they can undergo liver transplantation.29 

When to consider  
liver transplantation 
The appropriateness and timing of liver 
transplantation should be determined on a 
case-by-case basis. For some patients with 
cirrhosis, transplantation may be the defini-
tive treatment. For example, in some patients 
with hepatocellular carcinoma (HCC), liver 
transplantation is an option because trans-
plantation can cure the tumor and underlying 

tABLE

Child-Pugh scoring system for classifying cirrhosis*17

Points are given, as noted below, for each of 5 categories. class a is defined as a total score of ≤6;  
class B, 7 to 9; and class c, ≥10. 

Score

1 2 3

Bilirubin <2 mg/dl 2-3 mg/dl >3 mg/dl

PT (inr) <4 sec (<1.7) 4-6 sec (1.7-2.3) (>2.3)

albumin >3.5 g/dl 3.5-2.8 g/dl <2.8 g/dl

ascites none mild Severe

encephalopathy none mild Severe

inr, international normalized ratio; PT, prothrombin time.
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cirrhosis. However, while transplantation is a 
suitable option for early HCC in patients with 
cirrhosis, it has been shown to have limited 
efficacy in patients with advanced disease 
who are not selected using specific criteria.30 

Referral for evaluation for transplantation 
should be considered once a patient with cir-
rhosis experiences a major complication (eg, 
ascites, variceal hemorrhage, or hepatic en-
cephalopathy).31 Another criterion for timing 
and allocation of liver transplantation is based 
on the statistical model for end-stage liver dis-
ease (MELD), which is used to predict 3-month 
survival in patients with cirrhosis based on the 
relationships between serum bilirubin, serum 
creatinine, and international normalized ratio 
values.15 Liver transplantation should be con-
sidered for patients with a MELD score ≥15.15,31 
Such patients should be promptly referred to 
a liver transplantation specialist to allow suf-
ficient time for the appropriate psychosocial 
assessments and medical evaluations, and for 
patients and their families to receive appropri-
ate education on things like the risks and ben-
efits of transplantation.15

CASE u after evaluating mr. m, you prescribe 
spironolactone 100 mg/d and furosemide  
40 mg twice a day to address ascites, and pro-
pranolol—which you titrate to 80 mg twice a 
day—to prevent variceal hemorrhage. mr. m is 
maintained on these medications and returns 
with his daughter, as he has been doing every 
2 to 3 months. he is excited that he breathes 
easily as long as he avoids salt and takes his 
medications. he continues to see his hepatolo-
gist regularly, and his last paracentesis was  
4 months ago. he has not used any alcohol 

since he was taught about the relationship be-
tween alcohol and his breathing.                 JFP
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Dx cirrhosis:  
What to teach your patient
Patients with cirrhosis should be educated about complications of 
their condition, including ascites, esophageal varices, hepatic en-
cephalopathy, hepatorenal syndrome, spontaneous bacterial perito-
nitis, and hepatocellular carcinoma (hcc).5 it’s important to explain 
that they will need to be evaluated every 6 months with serology 
and ultrasound to assess disease changes.6 annual screening for hcc 
should be done with ultrasound or computed tomography scanning 
with or without alpha-fetoprotein.6 

ensure that your patient knows that he needs to receive the recom-
mended immunizations. The centers for Disease control and Preven-
tion recommends that patients with cirrhosis should receive annual 
influenza, pneumococcal 23, and hepatitis a and B series vaccinations.7

advise patients with cirrhosis to be cautious when taking any medica-
tions. Patients with cirrhosis should avoid nonsteroidal anti-inflamma-
tory drugs because these medications encourage sodium retention, 
which can exacerbate ascites.6 acetaminophen use is discouraged, but 
should not be harmful unless the patient takes >2 g/d.8 

emphasize the importance of eating a healthy diet. malnutrition is 
common in patients with cirrhosis3 and correlates with more severe 
disease and poorer outcomes, including mortality.9 nutritional 
recommendations for patients with alcohol-related liver disease 
include thiamine 50 mg orally or intramuscularly, and riboflavin and 
pyridoxine in the recommended daily doses.10 advise patients to 
take other vitamins, as needed, to treat any deficiencies.9
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