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Major complications of cirrhosis include ascites, spontaneous bacterial peritonitis, hepatic encephalopathy, portal hyper-
tension, variceal bleeding, and hepatorenal syndrome. Diagnostic studies on ascitic fluid should include a differential
leukocyte count, total protein level, a serum-ascites albumin gradient, and fluid cultures. Therapy consists of sodium
restriction, diuretics, and complete abstention from alcohol. Patients with ascitic fluid polymorphonuclear leukocyte
counts of 250 cells per mm? or greater should receive empiric prophylaxis against spontaneous bacterial peritonitis with
cefotaxime and albumin. Patients who survive an episode of spontaneous bacterial peritonitis should receive long-term
prophylaxis with norfloxacin or trimethoprim/sulfamethoxazole. Patients with gastrointestinal hemorrhage and cir-
rhosis should receive norfloxacin or trimethoprim/sulfamethoxazole twice daily for seven days. Treatment of hepatic
encephalopathy is directed toward improving mental status levels with lactulose; protein restriction is no longer recom-
mended. Patients with cirrhosis and evidence of gastrointestinal bleeding should undergo upper endoscopy to evaluate
for varices. Endoscopic banding is the standard treatment, but sclerotherapy with vasoconstrictors (e.g., octreotide) also
may be used. Prophylaxis with propranolol is recommended in patients with cirrhosis once varices have been identified.
Transjugular intrahepatic portosystemic shunt has been effective in reducing portal hypertension and improving symp-
toms of hepatorenal syndrome, and can reduce gastrointestinal bleeding in patients with refractory variceal hemorrhage.
When medical therapy for treatment of cirrhosis has failed, liver transplantation should be considered. Survival rates in
transplant recipients have improved as a result of advances in immunosuppression and proper risk stratification using
the Model for End-Stage Liver Disease and Child-Turcotte-Pugh scoring systems. (Am Fam Physician 2006;74:767-76,
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This is part Il of a two-
part article on cirrhosis
and chronic liver failure.
Part I, “Diagnosis and
Evaluation,” appears

in this issue of AFP on
page 756.

P Patient information:
A handout on cirrhosis and
chronic liver failure, writ-
ten by the authors of this
article, is on page 781.

art I of this two-part series outlines

the diagnosis and evaluation of cir-

rhosis and chronic liver failure.!

This article, part II, discusses com-
plications and treatment. Major complica-
tions of cirrhosis include ascites, spontaneous
bacterial peritonitis, hepatic encephalopathy,
portal hypertension, variceal bleeding, and
hepatorenal syndrome.

Ascites

Ascites is defined as the pathologic accumula-
tion of fluid in the peritoneal cavity. Approx-
imately 85 percent of patients with ascites
have cirrhosis, and the remaining 15 percent
have a nonhepatic cause of fluid retention.>?
The American Association for the Study
of Liver Diseases recommends a diagnostic
abdominal paracentesis be performed and
ascitic fluid obtained from patients with
clinically evident ascites.” Paracentesis with
ascitic fluid culture in blood culture bottles
should be performed before the initiation of
antibiotics to determine a true infection.

Theinitiallaboratory investigation of ascitic
fluid should include a differential leukocyte
count, a total protein level, and a serum-asci-
tes albumin gradient (SAAG). The SAAG is a
useful prognosticator of portal pressure; it is
calculated by subtracting the ascitic albumin
concentration from the serum albumin con-
centration obtained on the same day.* If the
SAAG is 1.1 g per dL (11 g per L) or greater,
there is a high likelihood of portal hyperten-
sion; if it is less than 1.1 g per dL, other causes
of ascites should be explored, including peri-
toneal carcinomatosis, tuberculous peritoni-
tis, and pancreatic ascites (Figure 12).>> The
ascitic fluid total protein level typically has
been used in defining ascitic fluid as transu-
dative (protein content less than 2.5 g per dL
[25 g per L]) or exudative (protein content of
2.5 g per dL or greater) and to help identify
patients at higher risk of developing spon-
taneous bacterial peritonitis. However, this
method is flawed because many patients with
spontaneous bacterial peritonitis, in which
ascitic fluid is infected, have a low rather
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than high ascitic fluid total protein level, and many fluid First-line treatment of patients with cirrhotic ascites

samples from patients with portal hypertension second-  consists of sodium restriction (i.e., no more than 2,000

ary to heart failure have a high rather than the expected mg per day) and diuretics (e.g., oral spironolactone

low ascitic fluid total protein level.® [Aldactone], furosemide [Lasix]), as well as complete

R —mmI———
Differential Diagnosis of Ascites

Abdominal paracentesis

|
. . : .

Gross appearance Dark brown Milky Bloody Transparent yellow,

of fluid crystal clear, or
cloudy yellow

Special testing or Quantitative bilirubin Triglyceride Subtract 1 WBC/750 RBC

cell count correction concentration concentration Subtract 1 PMNL/250 RBC

WBC count >500 <500

(cells per mm?3) |

PMNL count >250
(cells per mm?3) |

<50% PMNL >50% PMNL
Serum-ascites <11 >1.1 <11 >1.1
albumin
gradient
(g per dL)
Other testing  Positive Send culture for  Send culture for Positive Ascitic fluid amylase  Polymicrobial infection, ~ Single organism in culture,
cytology mycobacteria mycobacteria cytology ~ >100 U per L TP >1 g per dL TP <1 g per dL, glucose
(1.67 pkat per L) (10 g per L), glucose >50 mg per dL (2.78 mmol
<50 mg per dL, LDH per L), LDH <225 U per L
>225 U per L (3.76 pkat per L)
Working Peritoneal Tuberculous Tuberculous Peritoneal Pancreatic Secondary Spontaneous
diagnosis carcinomatosis peritonitis peritonitis with  carcinomatosis ascites bacterial peritonitis bacterial peritonitis
underlying with portal
cirrhosis hypertension
Confirmation Search for Mycobacterial growth on Search for Abdominal CT Upright abdominal Clinical response
testing primary tumor culture of laparoscopic primary tumor radiography, to antibiotic
biopsy of peritoneum water-soluble gut

contrast studies

Figure 1. Algorithm for the differential diagnosis of ascites. (WBC = white blood cell; RBC = red blood cell; PMNL =
polymorphonuclear leukocyte; TP = total protein; LDH = lactate dehydrogenase; CT = computed tomography.)

Adapted with permission from Runyon BA. Ascites and spontaneous bacterial peritonitis. In: Feldman M, Friedman LS, Sleisenger MH, eds. Sleisenger and
Fordtran’s Gastrointestinal and Liver Disease: Pathophysiology, Diagnosis, Management. 7th ed. Philadelphia, Pa.: Saunders, 2002:1523.
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abstention from alcohol (Table 1*7'°).3 Fluid restriction
is unnecessary unless serum sodium is less than 120 to
125 mEq per L (120 to 125 mmol per L). Patients who
are sensitive to diuretics should be treated with sodium

<250

TP <2.5 g per dL TP >2.5 g per dL TP <2.5 g per dL

(25 g per L)
Nephrotic Cardiac Uncomplicated
ascites ascites cirrhotic ascites
24-hour urine Chest radiography and Ultrasonography

protein excretion echocardiography and/or liver biopsy
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restriction and oral diuretics rather than with serial
paracenteses, unless the ascites is refractory to these
therapies or infection is suspected.’> Postparacentesis
albumin infusion is unnecessary for a single paracen-
tesis of less than 4 to 5 L, but for large-volume paracen-
teses, an albumin infusion of 8 to 10 g per liter of fluid
removed can be considered.’ Referral for liver transplan-
tation should be expedited for patients with refractory
ascites. Transjugular intrahepatic portosystemic shunt
(TIPS) should be considered in patients with refractory
ascites who may require a transplant, whereas a perito-
neovenous shunt should be considered in patients with
refractory ascites who are not candidates for paracente-
ses, transplant, or TIPS.?

Spontaneous Bacterial Peritonitis

Patients with ascitic fluid polymorphonuclear leukocyte
(PMNL) counts of 250 cells per mm? or greater should
receive empiric antibiotic therapy (e.g., cefotaxime [Cla-
foran] 2 g intravenously every eight hours) and albumin
(1.5 g per kg body weight within six hours of detection
and 1 g per kg on day 3) to prevent spontaneous bacte-
rial peritonitis (Table 1>7-1°).3 Oral ofloxacin (Floxin;
400 mg twice daily) is an alternative to intravenous
medications in patients without vomiting, shock, severe
hepatic encephalopathy, or a creatinine level greater than
3 mg per dL (265 pmol per L).? Patients with ascitic fluid
PMNL counts less than 250 cells per mm?® and signs and
symptoms of infection should receive empiric antibiotic
therapy while awaiting culture results.” Patients who
survive an episode of spontaneous bacterial peritonitis
should receive long-term prophylaxis with norfloxacin
(Noroxin) or trimethoprim/sulfamethoxazole (Bactrim,
Septra). Patients with gastrointestinal hemorrhage and
cirrhosis should receive norfloxacin or trimethoprim/
sulfamethoxazole twice daily for seven days (the drug is
then discontinued).?

Hepatic Encephalopathy
Hepatic (portosystemic) encephalopathy represents a
potentially reversible decrease in neuropsychiatric func-
tion caused by acute and chronic liver disease, occurring
predominantly in patients with portal hypertension. The
onset often is insidious and is characterized by subtle and
sometimes intermittent changes in memory, personality,
concentration, and reaction times. Hepatic encephalopa-
thy is a diagnosis of exclusion; therefore, all other etiolo-
gies of altered mental status must be effectively ruled out.
Treatment goals for hepatic encephalopathy include
provision of supportive care, identification and removal
of precipitating factors, reduction in the nitrogenous
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Evidence
Clinical recommendation rating References
First-line treatment of patients with cirrhotic ascites consists of sodium restriction (i.e., no more than A 3
2,000 mg per day) and diuretics (e.g., oral spironolactone [Aldactone] and furosemide [Lasix]), as well
as complete abstention from alcohol.
TIPS should be considered in patients with refractory ascites who may require a transplant, whereas a B 3
peritoneovenous shunt should be considered in patients with refractory ascites who are not candidates
for paracenteses, transplant, or TIPS.
Patients with ascitic fluid polymorphonuclear leukocyte counts of 250 cells per mm? or greater should A 3
receive empiric antibiotic therapy (e.g., cefotaxime [Claforan] 2 g intravenously every eight hours) and
albumin (1.5 g per kg body weight within six hours of detection and 1 g per kg on day 3) to prevent
spontaneous bacterial peritonitis.
Patients who survive an episode of spontaneous bacterial peritonitis should receive long-term antibiotic A 3
prophylaxis with norfloxacin (Noroxin) or trimethoprim/sulfamethoxazole (Bactrim, Septra). Patients with
gastrointestinal hemorrhage and cirrhosis should receive norfloxacin or trimethoprim/sulfamethoxazole
twice daily for seven days.
Propranolol (Inderal) at a dosage of 40 mg twice daily is recommended for pharmacologic prophylaxis B 9,15, 16
of variceal bleeding, increasing to 80 mg twice daily if necessary or a dosage titrated to a 25 percent
reduction in pulse rate.
An early referral to a transplant subspecialist is recommended for potential transplant recipients to allow time C 28
for patients, families, referring physicians, and transplant centers to meet and identify any potential problems.
TIPS = transjugular intrahepatic portosystemic shunt.
A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence, C = consensus, disease-
oriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, see page 699 or
http.//www.aafp.org/afpsort.xml.

load from the gut, and optimization of long-term
therapy (Table 2).” Therapy should be directed toward
improving mental status via bowel cleansing with lactu-
lose orally or with enemas (Table 1>71°). One random-
ized trial demonstrated that diets with normal protein
content can be followed safely during episodic hepatic
encephalopathy caused by cirrhosis, and that protein
restriction has no beneficial effect during such epi-
sodes.!! In patients who are refractory to lactulose alone,
neomycin can be added.?

Increases in the ratio of plasma aromatic amino
acids to branched-chain amino acids as a conse-
quence of hepatic insufficiency also may contribute
to encephalopathy. One meta-analysis suggested that
mental recovery was consistently more rapid in patients
whose treatment included a branched-chain amino
acid infusion; three studies found lower mortality rates
in patients who received this treatment, and two oth-
ers suggested that the treatment increased mortality.'?
Another physiologic theory of hepatic encephalopa-
thy is that endogenous benzodiazepines may bind to
y-aminobutyric acid receptors and exert neuroinhibi-
tory effects. Use of the benzodiazepine receptor antag-
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onist flumazenil (Romazicon) may improve mental
status transiently, whereas bromocriptine (Parlodel)
may improve extrapyramidal symptoms."* No formal
recommendation for the routine use of any of these
agents has been suggested.

Portal Hypertension and Variceal Bleeding
Regardless of the etiology of cirrhosis, the development of
portal hypertension is nearly universal and results from an
increased resistance to portal flow secondary to scarring,
narrowing, and compression of the hepatic sinusoids.
When the portal pressure exceeds a certain threshold,
it results in the development of varices. Approximately
50 percent of patients with cirrhosis develop varices,
most commonly in the distal 2 to 5 cm of the esopha-
gus.'* Variceal hemorrhage is defined as bleeding from
an esophageal or gastric varix at the time of endoscopy,
or the presence of large esophageal varices with blood in
the stomach and no other recognizable source of bleed-
ing.” The rate of variceal bleeding is approximately 10 to
30 percent per year.'*

The British Society of Gastroenterology guidelines for
the management of variceal hemorrhage recommend
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TABLE 1

Treatment of Complications of Cirrhosis
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Complication Treatment Dosage

Ascites Sodium restriction Maximum 2,000 mg per day?
Spironolactone (Aldactone) Start 100 mg orally per day; maximum 400 mg orally per day?
Furosemide (Lasix) Start 40 mg orally per day; maximum 160 mg orally per day?
Albumin 8 to 10 g IV per liter of fluid (if greater than 5 L) removed for paracenteses®
Fluid restriction Recommended if serum sodium is less than 120 to 125 mEq per L (120 to

125 mmol per L)
Spontaneous Cefotaxime (Claforan) 2 g IV every eight hours?
bacterial Albumin 1.5 g per kg IV within six hours of detection and 1 g per kg IV on day 3°

peritonitis*f

Hepatic
encephalopathy

Norfloxacin (Noroxin)f

Trimethoprim/
sulfamethoxazole
(Bactrim, Septra)t

Lactulose

400 mg orally two times per day for treatment?

400 mg orally two times per day for seven days with gastrointestinal hemorrhage®

400 mg orally per day for prophylaxis®

1 single-strength tablet orally per day for prophylaxis?

1 single-strength tablet orally two times per day for seven days with
gastrointestinal hemorrhage?

30 to 45 mL syrup orally titrated up to three or four times per day or 300 mL
retention enema until two to four bowel movements per day and mental
status improvement’

Neomycin

4 to 12 g orally per day divided every six to eight hours; can be added to

lactulose in patients who are refractory to lactulose alone’®

Portal hypertension  Propranolol (Inderal)

and variceal Isosorbide mononitrate
bleeding (Ismo)

Hepatorenal Midodrine (ProAmatine) and
syndrome octreotide (Sandostatin)

Dopamine

40 to 80 mg orally two times per day®
20 mg orally two times per day?

Dosed orally (midodrine) and IV (octreotide) to obtain a stable increase of at
least 15 mm Hg mean arterial pressure'®

2 to 4 mcg per kg per minute IV (nonpressor dosing to produce renal

vasodilatation)'®

IV = intravenously; PMINL = polymorphonuclear leukocyte.

*—Patients with ascitic fluid PMINL counts greater than or equal to 250 cells per mm? should receive empiric antibiotic therapy, patients with ascitic fluid
PMNL counts less than 250 cells per mm? and signs and symptoms of infection should receive empiric antibiotic therapy while awaiting culture results.
‘+—~Patients who survive an episode of spontaneous bacterial peritonitis should receive long-term prophylaxis with norfloxacin or trimethoprim/

sulfamethoxazole.

Information from references 3 and 7 through 10.

that patients with cirrhosis who present with evi-
dence of upper gastrointestinal bleeding undergo an
urgent upper endoscopic evaluation (Figure 2).° If no
varices are observed, these patients should have repeat
endoscopy at three-year intervals. If small varices are
diagnosed, patients should have repeat surveillance
at one-year intervals. Primary prophylaxis of variceal
bleeding is aimed at reducing the portal pressure gradi-
ent, azygous blood flow, and variceal pressure. These
guidelines also suggest that the most effective pharma-
cotherapy is propranolol (Inderal) at a dosage of 40 mg
twice daily, increasing to 80 mg twice daily if necessary
(Table 1%7-19).9 If propranolol is contraindicated or not

September 1, 2006 * Volume 74, Number 5
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tolerated, isosorbide mononitrate (Ismo) at a dosage of
20 mg twice daily is the treatment of choice.” Studies
conducted since these guidelines have titrated the dos-
age of propranolol based on a reduction of the pulse rate
by 25 percent.!>16

The goals of treatment in acute variceal bleeding
include hemodynamic resuscitation, treatment of active
bleeding, and prevention of rebleeding. Band ligation
is the standard for the control of variceal bleeding.’ If
banding is difficult because of continued variceal bleed-
ing, endoscopic sclerotherapy with vasoconstrictors (e.g.,
octreotide [Sandostatin]) or a Sengstaken-Blakemore
tube insertion (with adequate airway protection) may be
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used until TIPS or
surgical treatment
can be arranged.’

TIPS has been
shown to improve
outcomes and is
more cost-effective
than endoscopic
band ligation in reducing variceal bleeding, but it is
associated with a higher risk of encephalopathy.” This
treatment option should be performed in medical cen-
ters with particular expertise. TIPS has been shown
to reduce portal hypertension and can be effective in
converting patients with diuretic-resistant ascites to
diuretic-sensitive ascites, as well as reducing gastro-
intestinal bleeding in patients with refractory vari-
ceal hemorrhage. Evidence regarding whether or not
TIPS improves survival is conflicting.> Compared with
large-volume paracentesis plus albumin, TIPS improves
survival without liver transplantation in patients with
refractory or recidivant ascites.”

Hepatic encephalopathy is
a diagnosis of exclusion;
therefore, all other eti-
ologies of altered mental
status must be effectively
ruled out.

TABLE 2
Treatment of Hepatic Encephalopathy

Identify and correct the precipitating causes:
1. Assess vital signs and volume status.

2. Evaluate for gastrointestinal bleeding.

3. Eliminate sedatives or tranquilizers.

4. Screen for hypoxia, hypoglycemia, anemia, hypokalemia,
metabolic alkalosis, and other potential metabolic or
endocrine factors; correct as indicated.

Initiate ammonia-lowering therapy:

1. Use nasogastric lavage, lactulose, and/or other cathartics or
enemas to remove source of ammonia from colon.

2. Initiate treatment with lactulose or lacitol to produce two
to four bowel movements per day.

3. Consider oral nonabsorbable antibiotics to reduce intestinal
bacterial counts.

4. Consider treatment with flumazenil (Romazicon) or another
benzodiazepine receptor antagonist.

Minimize potential complications of cirrhosis and
depressed consciousness:

1. Provide supportive care with attention to airway,
hemodynamic, and metabolic statuses.

Adapted with permission from Fitz JG. Hepatic encephalopathy,
hepatopulmonary syndromes, hepatorenal syndrome, coagulopathy,
and endocrine complications of liver disease. In: Feldman M, Friedman
LS, Sleisenger MH, eds. Sleisenger and Fordtran’s Gastrointestinal and
Liver Disease: Pathophysiology, Diagnosis, Management. 7th ed. Phila-
delphia, Pa.: Saunders, 2002:1548.
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After the cessation of active variceal hemorrhage,
the subsequent six weeks carry a high risk of recurrent
hemorrhage. The greatest risk of rebleeding is within
the first 48 to 72 hours, with more than 50 percent of
episodes occurring within the first 10 days.'® Risk fac-
tors for early rebleeding include age older than 60 years,
renal failure, large varices, and severe initial bleeding
(i.e., hemoglobin less than 8 g per dL [80 g per L] at
admission).'® A retrospective study showed that in-hos-
pital mortality of patients with cirrhosis and variceal
bleeding decreased from 43 percent in 1980 to 15 percent
in 2000, in concurrence with an early and combined use
of pharmacologic and endoscopic therapies and short-
term antibiotic prophylaxis.'?

Hepatorenal Syndrome

Hepatorenal syndrome is defined as functional renal
failure in cirrhotic patients in the absence of intrinsic
renal disease.?” It is characterized by sodium and water
retention in patients with renal vasoconstriction, result-
ing in decreased renal blood flow, glomerular filtration
rate, and urinary output, which contribute to azotemia
(Table 37).2° One prospective study of 229 patients with
cirrhosis and ascites who did not have azotemia found an
incidence of hepatorenal syndrome of 18 percent after one
year and 39 percent after five years.”! The pathogenesis of
hepatorenal syndrome is not completely understood,
but it is likely the result of an extreme underfilling of
the arterial circulation secondary to arterial vasodilation
in the splanchnic circulation.?? Although hepatorenal
syndrome can occur with most forms of severe hepatic
disease, patients with primary biliary cirrhosis appear to
be relatively protected.?

The International Ascites Club consensus conference
on hepatorenal syndrome defined diagnostic criteria
that distinguish between two types of hepatorenal syn-
drome.* Type 1 hepatorenal syndrome is defined as a
rapid deterioration of renal function indicated by a two-
fold increase of serum creatinine to values above 2.5 mg
per dL (221 pmol per L), or a decrease of creatinine
clearance to values below 20 mL per minute (0.33 mL
per second). This form of hepatorenal syndrome usu-
ally is precipitated by spontaneous bacterial peritonitis
and occurs in approximately 25 percent of patients with
spontaneous bacterial peritonitis, even with the clear-
ance of infection. The median survival duration of these
patients is less than two weeks without treatment, and
almost all patients die within 10 weeks after the onset
of renal failure.?* Patients with type 2 hepatorenal syn-
drome exhibit moderately increased serum creatinine
levels above 1.5 mg per dL (133 pmol per L) that remain
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Management of Variceal Hemorrhage

Upper Gl bleed; varices present?

Endoscopy available?

Yes

Somatostatin
Octreotide (Sandostatin)

No

Upper Gl endoscopy

Esophageal variceal bleed

Variceal band ligation/sclerotherapy

Uncontrolled Controlled

Balloon tamponade

'

Banding eradication program

Gastric variceal bleed

' .

Gastroesophageal varices Isolated gastric varices

' !

Treat as esophageal varices. TIPS

TIPS/surgery

Eradicated follow-up at three
and six months, then yearly

!

Recurrent variceal bleeding

Consider referral for TIPS/surgery.

______________________________________________________________________________________________________________________________________________|
Figure 2. Algorithm for the management of variceal hemorrhage. (Gl = gastrointestinal; TIPS = transjugular intrahepatic

portosystemic shunt.)

Reprinted with permission from Jalan R, Hayes PC. UK guidelines on the management of variceal haemorrhage in cirrhotic patients. British Society of

Gastroenterology. Gut 2000,46(suppl 3-4):1116.

stable over a longer period, and ascites that generally is
resistant to diuretics. The median survival duration in
these patients is three to six months.?*

Hemodialysis often is used to control azotemia
in hepatorenal syndrome and to correct electrolyte
imbalances. Nonsteroidal anti-inflammatory drugs
and potentially nephrotoxic medications should be
avoided. One controlled trial demonstrated a substan-
tial improvement in renal plasma flow, glomerular
filtration rate, and urinary sodium excretion in patients
with type 1 hepatorenal syndrome after 20 days of treat-
ment with oral midodrine (ProAmatine) and parenteral
octreotide compared with the use of nonpressor dose
dopamine (Table 1>71) 19 These therapies also appear to
improve survival rates and may serve as a bridge to liver
transplantation. In the future, endothelins, adenosine
antagonists, long-acting vasoconstrictors, and antileu-
kotriene antagonists may play a role in preventing and
treating hepatorenal syndrome.?

September 1, 2006 * Volume 74, Number 5

Liver Transplantation

When standard medical and procedural therapy has failed
to control the complications of cirrhosis, liver transplan-
tation should be considered. Unnecessary surgical proce-
dures should be avoided and risks versus benefits weighed
before any surgical procedure is performed in patients
with cirrhosis. Since the first successful liver transplant
in 1967, there has been a growing disparity between
the number of potential candidates and the number of
donors. This disparity is attributed to a sixfold increase in
patients on the transplant waiting list from 1991 to 2001
and a much slower

rate of increase in

the donor pool. A
total of 6,169 liver
transplants ~ were
performed in the
United States in
2004; the current

www.aafp.org/afp

Hepatorenal syndrome is
defined as functional renal
failure in cirrhotic patients
in the absence of intrinsic
renal disease.
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TABLE 3
Diagnostic Criteria for Hepatorenal Syndrome

Major criteria

Chronic or acute liver disease with advanced hepatic failure
and portal hypertension

Low glomerular filtration rate, indicated by serum creatinine
level >1.5 mg per dL (130 ymol per L) or creatinine clearance
<40 mL per minute (0.67 mL per second)

Absence of treatment with nephrotoxic drugs, shock, infection,
or significant recent fluid losses

No sustained improvement in renal function after diuretic
withdrawal and volume expansion with 1.5 L isotonic saline

Proteinuria <0.5 g per dL (5 g per L) and no ultrasonographic
evidence of obstruction or parenchymal renal disease

Additional criteria

Urine volume <500 mL per day

Urine sodium <10 mEq per L (10 mmol per L)

Urine osmolality greater than plasma osmolality

Urine red blood cells <50 per high-power field

Serum sodium concentration <130 mEq per L (130 mmol per L)

Adapted with permission from Fitz JG. Hepatic encephalopathy,
hepatopulmonary syndromes, hepatorenal syndrome, coagulopathy,
and endocrine complications of liver disease. In Feldman M, Friedman
LS, Sleisenger MH, eds. Sleisenger and Fordtran’s Gastrointestinal and
Liver Disease: Pathophysiology, Diagnosis, Management, 7th ed. Phila-
delphia, Pa.: Saunders, 2002:1556.

waiting list includes about 17,900 candidates.?® Survival
rates have improved markedly since the first transplant as
a result of substantial improvements in immunosuppres-
sion and medical and surgical care experience. For liver
transplants performed in the United States from 1996 to
2001, survival rates after one, three, and five years were
87.6, 79.9, and 74.5 percent, respectively.?

The Clinical Practice Committee of the American
Society of Transplantation suggests patients should
be referred early to a transplant subspecialist to allow
time for the patient, family, referring physician, and
transplant center to meet and identify any potential
problems.”” Transplant care is best provided by a team
of health care professionals including a hepatologist, a
surgeon, a psychiatrist, and a social worker. In addition
to a standard medical evaluation, the initial assessment
of a possible transplant recipient should incorporate
education highlighting the risks and benefits of organ
transplantation, including the potential for poor out-
comes (i.e., organ rejection), and standard post-trans-
plant care.?®

The statistical model for end-stage liver disease
(MELD) predicts survival in patients with cirrhosis
and has been adopted for routine use in the timing and
allocation of transplantation (Figure 3).° This system
is an objective model based on the relationships among
serum bilirubin, serum creatinine, and International
Normalized Ratio values. The MELD score can be used
as an accurate predictor of three-month mortality: a
score of 40 out of 50 correlates to a three-month sur-
vival rate of less than 20 percent.?®

INDICATIONS

Potential candidates for liver transplantation include
any patient with documented fulminant hepatic failure,
decompensated cirrhosis (including hepatorenal syn-
drome), or a hepatocellular carcinoma with no single

lesion greater than 5 cm or no more than

100 three lesions with the largest being 3 cm or
3 smaller.’®*! Fulminant hepatic failure is a
g 80 \ ’ rare syndrome that arises from the loss of
S 60 1 hepatic parenchymal function accompanied
c . .
2 0L \ ) by encephalopathy and coma in patients
g \ who have had liver disease for less than eight
<
E 20 weeks.
= o ‘ ‘ ‘ \N ‘ The Child-Turcotte-Pugh (CTP) scoring
0 10 20 30 40 50 classification, originally devised to risk-
MELD score stratify patients undergoing shunt surgery
B o for portal decompression, is a useful system
NOTE: MELD score = 9.57 X log. creatinine mg per dL + 3.78 X log. bilirubin mg per li di . . .
dL + 11.20 X log. INR + 6.43 (constant for liver disease etiology: O = cholestatic or tO. assess 1yer ls'ease S_eventy In patients
alcoholic; 1 = all other,). with established cirrhosis (Table 4).*? In a

Figure 3. Estimated three-month survival as a function of the MELD
score. (MELD = model for end-stage liver disease; INR = International

Normalized Ratio).

Adapted with permission from Wiesner R, Edwards E, Freeman R, Harper A, Kim R, Kamath
P, et al., for the United Network for Organ Sharing Liver Disease Severity Score Committee.
Model for end-stage liver disease (MELD) and allocation of donor livers. Gastroenterology

2003,124:94.
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retrospective study involving 92 patients
with cirrhosis who underwent abdominal
surgery, the mortality rate was 10 percent
for patients with CTP grade A disease, 30
percent for those with grade B, and 82 per-
cent for those with grade C.% The CTP clas-
sification also correlates with the frequency
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TABLE 4
Child-Turcotte-Pugh Scoring System
to Assess Liver Disease Severity

Clinical and Points scored for increased abnormality

laboratory

measurements 1 2 3

Encephalopathy None 1to2 3to4

(grade)

Ascites None  Mild At least moderate
(or controlled despite diuretic
by diuretics) treatment

Prothrombin <4 410 6 >6

time (seconds
prolonged)
or
INR <1.7 1.71t02.3 >2.3
Albumin >35 2.8t03.5 <2.8
(g per dL)
Bilirubin <2 2103 >3
(mg per dL)

A score of 5 to 6 = grade A, 7 to 9 = grade B, 10 to 15 = grade C.
INR = International Normalized Ratio.

Adapted with permission from Davern TJ, Scharschmidt BF. Biochemi-
cal liver tests. In Feldman M, Friedman LS, Sleisenger MH, eds. Sleisen-
ger and Fordtran’s Gastrointestinal and Liver Disease: Pathophysiology,
Diagnosis, Management. 7th ed. Philadelphia, Pa.: Saunders, 2002:
1236.

of postoperative complications including renal failure,
hepatic encephalopathy, bleeding, infection, intractable
ascites, and worsening liver failure.

CONTRAINDICATIONS

Absolute contraindications to liver transplantation
encompass clinical scenarios in which the expected out-
come of transplantation is so poor that the procedure
should not be considered. Examples include multisystem
organ failure, extrahepatic or extrabiliary malignancy
or infection, advanced cardiac or pulmonary disease,
human immunodeficiency virus infection, and active
alcohol or illicit substance abuse.*

Relative contraindications include comorbidities that
have a potential to reduce survival but that allow
for the option of transplantation. Examples include
renal insufficiency, a primary hepatobiliary malignancy
greater than 5 cm, hemochromatosis, spontaneous bac-
terial peritonitis, age older than 65 years, poor social
support, and the inability to comply with an immuno-
suppression protocol.*

September 1, 2006 * Volume 74, Number 5

www.aafp.org/afp

Cirrhosis and Chronic Liver Failure—Part Il

The Authors

JOEL J. HEIDELBAUGH, M.D., is clinical assistant professor in the
Department of Family Medicine at the University of Michigan Medical
School in Ann Arbor, and medical director of the Ypsilanti (Mich.) Health
Center. He attended the State University of New York Health Science
Center at Syracuse and completed his residency training at St. Joseph's
Hospital Health Center, Syracuse.

MARYANN SHERBONDY, M.D., is a lecturer in the Division of
Gastroenterology at the University of Michigan Medical School in Ann
Arbor. Her clinical focus is in hepatology. She obtained her medical
and master’s degrees from the University of Michigan, where she also
completed her residency in internal medicine and fellowship training in
gastroenterology.

Address correspondence to Joel J. Heidelbaugh, M.D., Ypsilanti Health
Center, 200 Arnet, Suite 200, Ypsilanti, MI 48198 (e-mail: jheidel@
umich.edu). Reprints are not available from the authors.

Author disclosure: Nothing to disclose.

REFERENCES

1. Heidelbaugh JJ, Bruderly M. Cirrhosis and chronic liver failure. Part I:
Diagnosis and evaluation. Am Fam Physician 2006;74:756-62.

2. Runyon BA. Ascites and spontaneous bacterial peritonitis. In: Feldman
M, Friedman LS, Sleisenger MH, eds. Sleisenger and Fordtran’s Gastro-
intestinal and Liver Disease: Pathophysiology, Diagnosis, Management.
7th ed. Philadelphia, Pa.: Saunders, 2002:1517-42.

3. Runyon BA, and the Practice Guidelines Committee, American Associa-
tion for the Study of Liver Diseases. Management of adult patients with
ascites due to cirrhosis. Hepatology 2004;39:841-56.

4. Hoefs JC. Serum protein concentration and portal pressure determine
the ascitic fluid protein concentration in patients with chronic liver
disease. J Lab Clin Med 1983;102:260-73.

5. Runyon BA, Montano AA, Akriviadis EA, Antillon MR, Irving MA,
McHutchison JG. The serum-ascites albumin gradient is superior to the
exudate-transudate concept in the differential diagnosis of ascites. Ann
Intern Med 1992;117:215-20.

6. Lucey MR. Diseases of the peritoneum, mesentery, and omentum.
In: Goldman L, Bennett JC, eds. Cecil Textbook of Medicine. 21st ed.
Philadelphia, Pa.: Saunders, 2000:759-63.

. Fitz JG. Hepatic encephalopathy, hepatopulmonary syndromes, hepa-
torenal syndrome, coagulopathy, and endocrine complications of liver
disease. In: Feldman M, Friedman LS, Sleisenger MH, eds. Sleisenger and
Fordtran’s Gastrointestinal and Liver Disease: Pathophysiology, Diagno-
sis, Management. 7th ed. Philadelphia, Pa.: Saunders, 2002:1543-54.
8. Strauss E, Tramote R, Silva EP, Caly WR, Honain NZ, Maffei RA, et

al. Double-blind randomized clinical trial comparing neomycin and
placebo in the treatment of exogenous hepatic encephalopathy. Hepa-
togastroenterology 1992;39:542-5.

9. Jalan R, Hayes PC. UK guidelines on the management of variceal haem-
orrhage in cirrhotic patients. British Society of Gastroenterology. Gut
2000;46(suppl 3-4):1111-11115.

10. Angeli P, Volpin R, Gerunda G, Craighero R, Roner P, Merenda R, et al.
Reversal of type 1 hepatorenal syndrome with the administration of
midodrine and octreotide. Hepatology 1999;29:1690-7.

11. Cordoba J, Lopez-Hellin J, Planas M, Sabin P, Sanpedro F, Castro F, et
al. Normal protein diet for episodic hepatic encephalopathy: results of
a randomized study. J Hepatol 2004;41:38-43.

12. Naylor CD, O'Rourke K, Detsky AS, Baker JP. Parenteral nutrition with

branched-chain amino acids in hepatic encephalopathy. A meta-analy-

sis. Gastroenterology 1989;97:1033-42.

~

American Family Physician 775



Cirrhosis and Chronic Liver Failure—Part Il

20.

21.

22.

23.

24.

776 American Family Physician

. Blei AT, Cordoba J, and the Practice Parameters Committee of the

American College of Gastroenterology. Hepatic encephalopathy. Am J
Gastroenterol 2001;96:1968-76.

. Cales P, Zabotto B, Meskens C, Caucanas JP, Vinel JP, Desmorat H, et al.

Gastroesophageal endoscopic features in cirrhosis. Observer variability,
interassociations, and relationship to hepatic dysfunction. Gastroenter-
ology 1990,;98:156-62.

. Garcia-Pagan JC, Morillas R, Banares R, Albillos A, Villanueva C, Vila

C, et al., for the Spanish Variceal Bleeding Study Group. Propranolol
plus placebo versus propranolol plus isosorbide-5-mononitrate in the
prevention of a first variceal bleed: a double-blind RCT. Hepatology
2003;37:1260-6.

. Jutabha R, Jensen DM, Martin P, Savides T, Han SH, Gornbein J. Ran-

domized study comparing banding and propranolol to prevent initial
variceal hemorrhage in cirrhotics with high-risk esophageal varices.
Gastroenterology 2005;128:870-81.

. Salerno F, Merli M, Riggio O, Cazzaniga M, Valeriano V, Pozzi M, et al.

Randomized controlled study of TIPS versus paracentesis plus albumin
in cirrhosis with severe ascites. Hepatology 2004;40:629-35.

. De Franchis R, Primignani M. Why do varices bleed? Gastroenterol Clin

North Am 1992;21:85-101.

. Carbonell N, Pauwels A, Serfaty L, Fourdan O, Levy VG, Poupon R.

Improved survival after variceal bleeding in patients with cirrhosis over
the past two decades. Hepatology 2004;40:652-9.

Friedman S. Alcoholic liver disease, cirrhosis, and its major sequelae.
In: Goldman L, Bennett JC, eds. Cecil Textbook of Medicine. 21st ed.
Philadelphia, Pa.: Saunders, 2000:804-12.

Gines A, Escorsell A, Gines P, Salo J, Jimenez W, Inglada L, et al. Inci-
dence, predictive factors, and prognosis of the hepatorenal syndrome
in cirrhosis with ascites. Gastroenterology 1993;105:229-36.

Gines P, Torre A, Terra C, Guevara M. Review article: pharmaco-
logical treatment of hepatorenal syndrome. Aliment Pharmacol Ther
2004;20(suppl 3):57-62.

Better OS. Renal and cardiovascular dysfunction in liver disease. Kidney
Int 1986,29:598-607.

Arroyo V, Gines P, Gerbes AL, Dudley FJ, Gentilini P, Laffi G, et al.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

www.aafp.org/afp

Definition and diagnostic criteria of refractory ascites and hepatore-
nal syndrome in cirrhosis. International Ascites Club. Hepatology
1996,23:164-76.

Moller S, Henriksen JH. Review article: pathogenesis and pathophysiol-
ogy of hepatorenal syndrome—is there scope for prevention? Aliment
Pharmacol Ther 2004;20(suppl 3):31-41.

United Network for Organ Sharing. Data. Accessed May 12, 2006, at:
http://www.unos.org/data/.

Steinman TI, Becker BN, Frost AE, Olthoff KM, Smart FW, Suki WN, et
al., for the Clinical Practice Committee, American Society of Transplan-
tation. Guidelines for the referral and management of patients eligible
for solid organ transplantation. Transplantation 2001;71:1189-204.
Dove L, Brown R. The emerging role of gastrointestinal organ transplan-
tation. Clin Fam Pract 2004;6:775-91.

Wiesner R, Edwards E, Freeman R, Harper A, Kim R, Kamath P, et al.,
for the United Network for Organ Sharing Liver Disease Severity Score
Committee. Model for end-stage liver disease (MELD) and allocation of
donor livers. Gastroenterology 2003;124:91-6.

Consensus statement on indications for liver transplantation: Paris June
22-23, 1993. Hepatology 1994;20(1 pt 2):63S5-68S.

Lucey MR, Brown KA, Everson GT, Fung JJ, Gish R, Keefe EB, et al. Mini-
mal criteria for placement of adults on the liver transplant waiting list:
a report of a national conference organized by the American Society
of Transplant Physicians and the American Association for the Study of
Liver Diseases. Transplantation 1998;66:956-62.

Davern TJ, Scharschmidt BF. Biochemical liver tests. In: Feldman M,
Friedman LS, Sleisenger MH, eds. Sleisenger and Fordtran’s Gastroin-
testinal and Liver Disease: Pathophysiology, Diagnosis, Management.
7th ed. Philadelphia, Pa.: Saunders, 2002:1236.

Mansour A, Watson W, Shayani V, Pickleman J. Abdominal opera-
tions in patients with cirrhosis: still a major surgical challenge. Surgery
1997;122:730-5.

Lake JR. Evaluation and management of prospective liver transplant
candidates. In: Norman DJ, Turka LA, eds. Primer on Transplanta-
tion. 2nd ed. Mt. Laurel, N.J.: American Society of Transplantation,
2001:523-8.

Volume 74, Number 5 ¢ September 1, 2006



