Alexander Zipprich

Introduction

The concept of preprimary prophylaxis refers to the administration of beta-blockers to
avoid the development of varices [1]. This idea was supported by experiments in ani-
mal models of portal hypertension (schistosomiasis) in which administration of beta-
blockers led to less collateral circulation as determined by microsphere technique [2].

In order to test this hypothesis in the clinical setting, a large multicenter random-
ized controlled trial was designed [3]. This study included 213 patients with com-
pensated cirrhosis with portal hypertension as defined by a hepatic venous pressure
gradient (HVPG) over 6 mmHg without varices at baseline. Patients were random-
ized to placebo or timolol (a nonselective beta-blocker). The main endpoint was a
composite endpoint, which included the development of varices and/or variceal
bleeding. Unfortunately, no differences were observed between the two treatment
groups. Many possible explanations for this negative result were suggested. One of
the main explanations was that only highly compensated patients were included
with a mean Child-Pugh score of 5.4 points, and almost 90 % of these patients were
in Child-Pugh class A [3], so that perhaps the prophylactic treatment was given to
patients who may have actually had a low risk of developing the event.

Indeed, as a consequence of this study, the last two Baveno meetings [1, 4] stated
that the administration of beta-blockers in the setting of preprimary prophylaxis was
not recommended. This contrasts with the results of the questions posed to the fac-
ulty members of Baveno VI, in which the concept of preprimary prophylaxis was
still considered as a possibility in patients with cirrhosis in half of those who
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answered (Fig. 10.1); nevertheless most of these suggested that the phenomenon to
prevent should be the development of decompensation, rather than the development
of varices (Fig. 10.2). This is not the classical definition of preprimary prophylaxis.
This change may be due to recent studies in which different risk groups among
compensated patients for clinical decompensation could be identified [5-7].

Traditionally, patients with compensated cirrhosis have been divided in patients
without varices (in whom the concept of preprimary prophylaxis would apply) and
those patients with varices (in whom the concept of primary prophylaxis would
apply) [4, 7]. These two groups have a different mortality risk as well as a different
risk for decompensation [5, 6, 8]. Varices develop only in patients who achieve a
threshold of clinically significant hepatic venous pressure gradient [9], which is an
estimation of portal pressure. Nevertheless, although all patients with varices have
clinically significant portal hypertension, not all patients without varices have an
HVPG below this threshold. Indeed, there may be compensated patients without
varices who already have clinically significant portal hypertension [5, 6].

Fig. 10.1 Result of the 60-
questionnaire of the
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In this sense, in a secondary analysis of the abovementioned RCT (timolol
study) [3], a cutoff value of 10 mmHg of hepatic venous pressure gradient was
identified as an independent predictor for clinical decompensation (unadjusted HR
5.7 (95 % C12.7-12)) in this group of compensated cirrhosis with portal hyperten-
sion although without varices at baseline [6]. Patients with an HVPG value below
this threshold had a 90 % probability of not developing decompensation with a
median follow-up of 4 years. These data were confirmed in a latter study in which
compensated patients with and without varices were included [10]. In this study,
98 % who developed decompensation during the follow-up had clinically signifi-
cant portal hypertension at baseline. Patients with clinically significant portal
hypertension have not only an increased risk for decompensation but also have an
increased risk for death [5].

These results led to the theory that among compensated patients, one can identify
a subgroup of patients with an increased risk of decompensation according to the
presence of clinically significant portal hypertension. These patients with clinically
significant portal hypertension are those who may have the most benefit from pro-
phylactic treatment. Up to date, data supporting this strategy are lacking.
Nevertheless, a decreased incidence of ascites was observed among patients who
had response to acute administration of beta-blockers in the setting of primary pro-
phylaxis. There is currently a Spanish multicenter trial ongoing aimed at evaluating
the use of nonselective beta-blockers in this population group to prevent the devel-
opment of decompensation.

Taking this into account, one could divide patients with compensated cirrhosis
into two groups, firstly those who have clinically significant portal hypertension and
who may benefit from the administration of nonselective beta-blockers and sec-
ondly those who do not have clinically significant portal hypertension, in whom the
treatment should be mainly focused at managing the underlying etiology for the
liver disease to avoid further progression (Fig. 10.3).

The definition of clinically significant portal hypertension requires the perfor-
mance of the hepatic venous pressure gradient measurement, which is an invasive
procedure [11]. However, there are promising noninvasive tools that may be useful
to identify those patients with clinically significant portal hypertension among the
patients with compensated cirrhosis. Among these, using liver stiffness to measure
changes in chronic liver disease is the most promising one. Unfortunately, the mea-
surement is dependent on the etiology of the liver disease, so that different cutoffs
for detection of advanced fibrosis and presence of varices are identified for different
etiologies [12]. However, in a recent meta-analysis, each unit increase in liver stiff-
ness measurement was associated with a 7 % higher risk of decompensation, and
this effect was stable across different etiologies of cirrhosis and therefore robust
[13]. Nevertheless, although liver stiffness can detect clinically significant portal
hypertension with a high sensitivity of around 92 %, it has a low specificity (around
65 %) and therefore cannot replace the measurement of HVPG [12, 13].

Other noninvasive approaches to identify the presence of clinically significant
portal hypertension have combined measurements from different methods, for
example, the combination of liver stiffness with spleen size and platelet count



86 A. Zipprich

Compensated patients
without clinically significant
portal hypertension

Pre-primary prophylaxis
No varices

Compensated patients with
clinically significant portal
hypertension

Primary prophylaxis
varices

Secondary prophylaxis
prevent rebleeding

Decompensated patients

Fig. 10.3 Left side shows the progression of varices and variceal hemorrhage. Right side shows
the progression of compensated patients to decompensated patients

(LSPS) [14]. This combination accurately detected clinically significant portal
hypertension in compensated patients with an area under the ROC curve of 0.92.
Using a cutoff from 1.72, the LSPS was able to classify correctly 84 % of the
patients, while only 16 % were misclassified [14]. This cutoff was then validated in
another cohort in whom almost 86 % were correctly classified.

In conclusion, the concept of preprimary prophylaxis is obsolete. Patients with
compensated cirrhosis can be divided into those with and without clinically signifi-
cant portal hypertension. In patients without clinically significant portal hyperten-
sion, etiological treatment seems to be the relevant step to avoid disease progression
(i.e., development of clinically significant portal hypertension). On the other hand,
compensated patients with clinically significant portal hypertension are at risk for
decompensation and therefore may be those who can most benefit from prophylac-
tic therapy. Upcoming studies will provide data on whether this new approach is
clinically useful.
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