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BACKGROUND

Cirrhosis is a common and burdensome condition. It is responsible for approximately
1 million days of work lost and 32,000 annual deaths in the United States, and thus has
a substantial effect on productivity and survival.1 The high mortality in cirrhosis is
attributable, in part, to the development of varices and subsequent hemorrhage.
Despite substantial advances in medical management of variceal bleeding, each
episode of active variceal bleeding is fatal in 30% of cases.2,3

Development of varices is a direct consequence of portal hypertension and reflects
abnormal changes in both portal resistance and flow. Portal hypertension is commonly
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KEY POINTS

� Both nonselective beta-blockers and endoscopic band ligation form the cornerstone of
prophylactic therapy for varices.

� In the absence of accurate noninvasive markers of hepatic venous pressure gradient, var-
iceal size, high-risk stigmata of variceal bleeding, and the stage of underlying liver disease
dictate the choice of prophylactic therapy.

� The major challenge is to screen patients in a timely manner and institute a form of therapy
that has the highest chance of success in terms of both compliance and effectiveness.

� Without systematic efforts targeted at reducing these gaps in health care delivery, recent
advances in the efficacy of primary prophylaxis may not translate into effective varices
care at the bedside.
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measured using the hepatic venous pressure gradient (HVPG), which is the difference
between wedged and free hepatic venous pressure. Varices generally develop when
the hepatic venous pressure gradient (HVPG) exceeds 5 to 10 mm Hg as a compen-
satory mechanism to decompress the portal system; variceal bleeding occurs when
the HVPG exceeds 12 mm Hg.4 Esophageal varices are present in approximately
40% of patients with cirrhosis and as many as 60% of patients with cirrhosis and as-
cites. In patients without varices, new varices develop at the rate of 5% to 8% per
year.4 In patients with small varices at the time of initial endoscopic screening, pro-
gression to large varices occurs at a rate of 10% to 15% per year.4 One of the largest
prospective studies that followed the natural history of variceal progression enrolled
206 patients with cirrhosis. Of these, 113 patients did not have varices at baseline
and 93 patients had small varices. After an average follow-up of 37 months, 28% of
patients (without varices) developed varices, whereas 31% of patients (with small vari-
ces) experienced progression in variceal size. The strongest predictors of progression
were the Child-Pugh score at baseline, presence of stigmata of bleeding (red wale
markings), baseline platelet count, and alcohol-related liver disease. The risk of vari-
ceal bleeding was significantly higher in the patients who had small varices at baseline
compared with those who did not have varices (12% vs 2% at 2 years).5 A more recent
study using data from the HALT-C trial found a similar rate of de novo varices devel-
opment and progression (26.2% and 35.3%, respectively) during a median follow-up
of 48 months.6 Hispanic race and lower baseline albumin level were both strongly
associated with the risk of varices development.
Several clinical and physiologic factors are associated with the risk of first variceal

hemorrhage. These include variceal location, size, appearance of the varices, under-
lying HVPG, and the degree of hepatic dysfunction.1 Of these, HVPG is the most
important and a potentially modifiable risk factor. HVPG serves as an accurate surro-
gate marker of variceal development, as well as the risk of variceal bleeding. In a sys-
tematic review of prospective studies, a reduction in the HVPG to 12 mm Hg or lower,
or a reduction of 20% or more from baseline significantly reduced the risk of first
variceal bleeding (pooled odds ratio 0.21, 95% confidence interval [CI] 0.05–0.80).7

Therapies aimed at reducing the HVPG below this threshold can affect the progression
of varices and reduce the risk of first variceal bleeding.

PRIMARY PROPHYLAXIS

Prophylaxis is derived from the Greek word prophulaktikos, meaning “prevention.”
Primary prophylaxis entails prevention of the first episode of variceal bleeding after
diagnosis of varices. However, this concept can be expanded to (1) prevention of
formation of varices (preprimary prophylaxis), (2) prevention of progression of variceal
size (early-primary prophylaxis), and (3) prevention of the first episode of bleeding
(primary prophylaxis).

SCREENING FOR VARICES

Although the point prevalence of varices in patients with cirrhosis is relatively high,
most patients with cirrhosis may not have varices. As a result, guidelines recommend
screening for the presence of varices in patients with cirrhosis8–10 and initiating treat-
ment targeted at primary prophylaxis for patients identified to have high-risk varices.
Esophagogastroduodenoscopy (EGD) is considered the gold standard for the diag-

nosis of varices. However, EGD is relatively expensive and requires specialized exper-
tise to perform. Moreover, as mentioned previously, most patients undergoing EGD
either do not have varices or have varices that do not require prophylactic treatment
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