Cirrhosis Complications

Ascites and Spontaneous Bacterial Peritonitis

While these complications greatly increase mortality from decompensated cirrhosis,
effective treatment is possible with early diagnosis. Vigilant patient management—
including prophylactic antibiotics postinfection—can enhance quality of life and
maintain patient eligibility for liver transplantation.
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top 10 causes of death in the United States.'?

One of the most common complications of
cirrhosis is ascites, an abnormal accumulation of flu-
id in the peritoneal cavity.® Although ascites can be
of nonhepatic origin, in approximately 85% of cases,
the cause is cirrhosis.?*

Developing in some 60% of cirrhosis patients
within 10 years,® ascites indicates disease progres-
sion from compensated to decompensated cirrho-
sis.® Mortality from ascites is approximately 15% in
the first year and 44% by the fifth year, so referral for
liver transplant evaluation is often indicated.?

Frequently, however, patients do not meet the
criteria for transplantation because of comorbidities
such as morbid obesity, severe cardiac or pulmonary
disease, severe malignancy, chemical dependency,
or lack of caregiver support.® Primary care clinicians
need to know about the management of ascites in
chronic liver disease in order to meet the significant
ongoing health care needs of these patients.

This article reviews the diagnosis and treatment of
cirrhosis-related ascites and discusses one particu-
larly life-threatening infection—spontaneous bac-
terial peritonitis (SBP)—to which these patients are
susceptible.

C irrhosis and its complications are among the

CASE A 52-year-old African-American man presented
to the emergency department (ED) with complaints
of severe diffuse abdominal pain, worsening over the
past few days, as well as nausea and vomiting. His-
tory was significant for hepatitis C—related cirrhosis,
unresponsive to antiviral treatment, and liver disease
complications that included hepatic encephalopathy;
portal hypertension; ascites requiring large-volume
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FIGURE

Paracentesis may be diagnostic—to obtain

ascitic fluid for lab testing and culture—or
therapeutic—to remove accumulated fluid from
the peritoneal cavity. Patients should be referred
to a Gl or hepatology specialist for paracentesis
unless the primary care clinician has been trained
in its performance.

Source: Peter Gardiner / Science Source

paracentesis every one to two weeks (most recently,
six days earlier); esophageal varices (status postband-
ing by esophagogastroduodenoscopy); portal hyper-
tensive gastropathy; and gastric varices.

Due to decompensated cirrhosis, the patient had
previously undergone extensive screening, radiologic
imaging, and laboratory testing, and was found by a
multidisciplinary selection committee to be an accept-
able liver transplant candidate. He was actively listed
for transplantation.

Other significant history included hypertension;
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TABLE 1

Spontaneous Bacterial Peritonitis:
Signs, Symptoms, and Laboratory
Findings

Abdominal pain

Abdominal tenderness

Acidosis

Acute kidney injury

Chills

Diarrhea

Elevated liver function test results
Fever

Hepatic encephalopathy

lleus

Leukocytosis

Nausea with or without vomiting
Renal failure

Shock

Sources: Runyon. AASLD. 2012?%; Sargent. Br J Nurs. 2006%; Loo.
Best Pract Res Clin Gastroenterol. 2013°, Moore and Van Thiel. World
J Hepatol. 2013.%2

sleep apnea; gastroesophageal reflux; osteopenia;
zinc, vitamin A, and vitamin D deficiencies; thrombo-
cytopenia; and anemia of chronic disease (liver dis-
ease—related). Surgical history was negative. The pa-
tient reported no known drug allergies and was taking
spironolactone (50 mg/d) and furosemide (20 mg/d).

Physical exam was notable for a low-grade fever
of 99.1°F; blood pressure, 132/81 mm Hg; heart rate,
84 beats/min; icteric sclerae; and moderate distress re-
lated to the patient’s abdominal pain, which worsened
with deep palpation. The abdomen was distended,
with ascites present as indicated by a positive fluid
wave test. Bowel sounds were hypoactive. The patient
was alert and oriented without asterixis; mental state
was within normal limits.

PATHOPHYSIOLOGY OF ASCITES

In a patient with cirrhosis, blood flow is reduced
through the scarred liver and becomes retrograde
to the normal flow pattern, causing portal hyperten-
sion. Portal hypertension causes vasodilators, such
as nitric oxide, to be produced, leading to vasodila-
tion of the splanchnic arterial system. Eventually, as
vasodilation increases, the arterial receptors sense
a decreased amount of blood flow in this part of
the circulation. The body activates various systems
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(sympathetic nervous, antidiuretic hormone, and re-
nin-angiotensin-aldosterone), resulting in increased
water and sodium absorption and renal vasocon-
striction. In turn, intestinal permeability and pres-
sure in the capillaries respond, allowing fluid—asci-
tes—to move into the peritoneal cavity.**’

SPONTANEOUS BACTERIAL PERITONITIS
Developing in approximately 25% of patients with
cirrhosis and ascites,® spontaneous bacterial peri-
tonitis (SBP) is thought to occur by translocation of
intestinal bacteria moving through the mesenteric
lymph nodes into the bloodstream and other body
fluids (eg, ascites).*”® Escherichia coli, Klebsiella
pneumoniae, and Streptococcus pneumonia are the
bacteria most often responsible for SBP.?

If left untreated or treated too late, SBP can even-
tually lead to sepsis and septic shock.*”* About 30%
of cirrhosis patients with SBP will die of it or related
complications;® the one-year survival rate is 30%
to 50% and the two-year survival rate, 25% to 30%.°
Mortality is increased by up to 50% in hospitalized
patients with SBP.3101!

DIAGNOSIS

Ascites

In patients with cirrhosis, typical signs and symptoms
of ascites include weight gain, increased abdominal
girth and fullness, dullness to abdominal percussion,
peripheral edema, and a positive fluid wave test.>*

In both inpatient and outpatient settings, ascites
should be sampled by diagnostic abdominal para-
centesis (see Figure, page 33), which requires 30 to
50 mL of fluid.!* Laboratory analysis should include
white blood cell count with differential, serum-asci-
tes albumin gradient (SAAG), and total protein. If in-
fection is suspected, samples should be sent for cul-
ture, using blood culture bottles, as well as for gram
staining.*'

SAAG is calculated by measuring the albumin con-
centration in ascitic fluid and serum specimens taken
on the same day and then subtracting the ascitic fluid
value from the serum value. With 97% accuracy, a
SAAG 2 1.1 g/dLindicates portal hypertension, mean-
ing that the ascites is likely hepatic in origin.>*?

SBP

Approximately 87% of patients with SBP will have
signs or symptoms of infection,® but symptoms can
be very vague, so careful attention to detail and thor-
ough assessment are necessary (see Table 1).24"12 An
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TABLE 2

Changes in Patient Laboratory Values After Initiation of SBP Treatment

Values
On hospital At discharge

Laboratory study Reference range admission At24 h At72h (day 4)
Hemoglobin 13.5-17.5 g/dL 10.9 g/dL 9.1 8.3 8.5
Hematocrit 38.8%-50% 29.8% 254 22.9 23.6
WBC count 3.5-10.5 x 10%/pL 7.5 x 10°/uL 34 1.5 1.6
Platelet count 150-450 x 103/uL 58 x 10°/pL 34.0 32.0 33.0
INR 0.8-1.1 (ratio) 1.8 2.5 2.7 2.8
Sodium 135-145 mEqg/L 134 mEqg/L 134.0 136.0 133.0
Albumin (serum) 3.5-5 g/dL 2.8 g/dL 3.6 3.3 3.7
Bilirubin (total) -1.1 mg/dL 12 mg/dL 9.9 9.7 9.0
Bilirubin (direct) 0.0-0.3 mg/dL 7.5 mg/dL 5.5 5.8 5.1
Creatinine 0.8-1.3 mg/dL 1.6 mg/dL 14 1.1 1.0
Lactate 0.09-0.18 mg/dL 0.23 mg/dL n/a n/a n/a
PMN count < 250 cells/pL ~1,273 cells/uL n/a ~70 cells/uL n/a

Abbreviations: INR, international normalized ratio; PMN, polymorphonuclear leukocyte; SBP, spontaneous bacterial peritonitis; WBC, white blood cell.

elevated absolute polymorphonuclear (PMN) leuko-
cyte cell count of > 250 cells/pL and a positive ascitic
culture, with no other apparent source of intra-ab-
dominal infection, are diagnostic for SBP.?

Any cirrhotic patient with ascites who presents
with two or more of the following criteria for sys-
temic inflammatory response syndrome should be
evaluated for an infectious cause:"

e Temperature > 100.4°F or < 96.8°F

 Heart rate > 90 beats/min

o Tachypnea (respiratory rate > 20 breaths/min)

or hyperventilation (arterial carbon dioxide ten-
sion [PaCO,] < 32 mm Hg)

» Abnormal white blood cell count (> 12,000/uL

or < 4,000/pL or > 10% immature neutrophils
[band forms])

in the midabdomen, with several air-fluid levels and a
paucity of gas in the rectum. These findings were con-
sistent with small bowel obstruction. In addition, labo-
ratory data were significant for leukocytosis (higher
than the patient’s usual level), worsening hyperbiliru-
binemia and hypoalbuminemia, elevated serum creati-
nine level indicating acute kidney injury (AKI), and lac-
tic acidosis. The patient was admitted to the hospital
for further management.

Because of his severe abdominal pain and leuko-
cytosis, bedside paracentesis was performed. He was
found to have an absolute PMN cell count of approxi-
mately 1,273 cells/uL, suggesting a diagnosis of SBP.
The patient’s status on the transplant list was changed
to inactive due to the infection.

TREATMENT

CASE Abdominal x-ray, CT, and laboratory testing were
ordered in the ED (see Table 2 for laboratory test re-
sults). Imaging revealed multiple loops of small bowel
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Ascites
First-line treatment for patients with ascites includes
dietary sodium restriction (maximum 2,000 mg/d)
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and oral diuretics (spironolactone with or without
furosemide).>® This regimen is effective for 90% of
patients.® Typically, a ratio of 100 mg of spironolac-
tone to 40 mg of furosemide is ideal to promote ade-
quate diuresis while maintaining normal electrolyte
balance. Doses can be increased every three to five
days, with maximum doses of 400 mg/d of spirono-
lactone and 160 mg/d of furosemide.? Renal function
and sodium levels should be monitored closely and
diuretic dosing adjusted based on clinical presenta-
tion to avoid volume depletion, which puts patients
atrisk for AKI and hyponatremia.>'? Diuretics should
not be given in cases of AKI (creatinine level > 2 mg/
dL), kidney failure (ie, patients on dialysis), acute in-
fection, uncontrolled encephalopathy, or severe hy-
ponatremia (sodium < 120 mEq/L).**

Refractory ascites

Approximately 10% of patients develop refractory as-
cites when the condition becomes unresponsive to
diuretics or when adverse effects preclude the use of
diuretics.® In such cases, large-volume paracentesis
(> 5 L removed) is the standard treatment. The pa-
tient should be monitored closely during the proce-
dure; blood pressure can decrease drastically due to
the large fluid loss. Vital signs should be checked ev-
ery 15 min to 30 min for the first hour postprocedure,
and then hourly if signs remain stable. Albumin
should be administered (6-8 g/L of fluid removed) to
increase circulating fluid volume.? The patient’s re-
nal function (ie, serum creatinine level and urinary
output) should also be monitored closely, as dehy-
dration and/or AKI can occur.* Complications of
paracentesis are uncommon but may include bleed-
ing, infection, and bowel perforation. No data sup-
port the routine administration of blood products
before paracentesis.?

Treatment of SBP
Broad-spectrum antibiotics, particularly cefotaxime,
are effective against approximately 94% of the bacte-
rial flora associated with SBP. Initial treatment with
cefotaxime (or ceftriaxone, if cefotaxime is unavail-
able) at a dose of 2 g IV q8h for seven days is rec-
ommended, unless or until culture results identify
susceptibility to a specific narrow-spectrum antibi-
otic.2*™9 After completion of a total of seven days of
IV antibiotics, it is cost effective and safe to transition
clinically improved patients to an oral antibiotic for
SBP prophylaxis (see discussion below).’

A repeat paracentesis performed 48 hours after
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treatment is initiated is useful in assessing response
to treatment, defined as a > 25% decrease in ascitic
fluid PMN count.”

Even if the infection is successfully treated, one-
third of patients who have an episode of SBP develop
renal failure; those who experience a recurrence of
SBP within one year have a 50% to 60% mortality
rate.*”*!" This is because infection causes vasodila-
tion, with a concomitant decrease in blood volume
and compensatory activation of renal vasoconstric-
tors, so renal function worsens.

A randomized controlled trial found that patients
treated with IV cefotaxime with albumin in doses
of 1.5 g/kg on day 1 and 1 g/kg on day 3 had signifi-
cantly lower rates of AKI and mortality than patients
who received cefotaxime alone.'®> An albumin infu-
sion, given in conjunction with antibiotics, improves
blood volume, enhances renal perfusion, and has
been shown to decrease mortality from SBP from
29% to 10%.21216

CASE For small bowel obstruction, the patient was
made NPO and a nasogastric tube was placed for
36 hours. During this time, he had a bowel movement,
diet was advanced, and the obstruction resolved.

At the same time, the patient was started on IV ce-
fotaxime 2 g g8h for treatment of SBP, along with IV
albumin and fluids. Diuretics were withheld because of
impaired kidney function.

Ascitic fluid was cultured, and Streptococcus viri-
dans was identified. After consultation with the in-
fectious disease service, broader-spectrum vancomy-
cin was added to the patient’s IV antibiotic regimen
24 hours after admission while culture results finalized.
Cultures were analyzed after three days and found to
be susceptible to ceftriaxone, which was administered
2 g IV g24h for three days, for a total of seven days of
IV antibiotics.

The patient's AKI improved after treatment with IV
antibiotics, fluids, and albumin. Seventy-two hours after
admission, repeat paracentesis revealed a significant
decrease in white blood cells; cultures were negative for
infection.

Neutrocytic ascites

In some cases, the bacteria count in ascitic fluid is
so low that cultures may be negative.* This is termed
neutrocytic ascites, characterized by an elevated
PMN cell count with negative cultures. Patients with
neutrocytic ascites should be treated as though they
have SBP.>’
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Prophylactic antibiotics

Of patients successfully treated for SBP, 69% will
experience another episode within one year; many
of these cases can be prevented with the use of pro-
phylactic antibiotics. Historically, quinolones were
used for SBP prophylaxis, and they are cost-effec-
tive. However, multiorganism drug resistance ha-
soccurred after quinolone prophylaxis, especially if
given long-term.>*”

Alternatives to quinolones include trimethoprim/
sulfamethoxazole double strength or ciprofloxacin
500 mg/d.> Renal dose adjustment is necessary for
patients with acute or chronic kidney disease and
can usually be guided by a pharmacist. One study
found norfloxacin and trimethoprim-sulfamethox-
azole to be similarly effective for SBP prevention,
but trimethoprim-sulfamethoxazole was noted to be
more cost-effective.'

In patients with active gastrointestinal bleeding,
IV ceftriaxone 1 g/d for seven days can be given for
SBP prevention. In patients with low ascitic protein
and/or history of prior SBP, norfloxacin 400 mg/d is
an option.

CASE On day 4 of hospitalization, the patient was de-
termined to be stable for discharge, with close follow-
up. After completion of three days of IV antibiotics
on an outpatient basis, the patient began ciprofloxa-
cin (500 mg/d) for SBP prophylaxis. His status on the
transplant list was reactivated and, two weeks later,
the patient received a liver transplant.

CONCLUSION

As the number of patients living with cirrhosis in-
creases, it is very important for health care providers
to appropriately identify and treat this patient popu-
lation. Ascites and SBP can be deadly but can also be
treated effectively. Ideal management includes early
identification, proper laboratory testing and radio-
logic imaging, treatment with fluids and albumin,
antibiotic administration in the acute care setting,
and antibiotics for SBP prophylaxis. Diuretics should
be used with caution and doses adjusted based on
clinical judgment and the patient’s presentation. Pa-
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tients should be referred for liver transplant evalu-
ation. Early identification and treatment of ascites

and SBP are essential for patient survival. CR
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