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Introduction

Varices are prevalent in patients with cirrhosis and repre-
sent the development of portosystemic collateral vessels as
a consequence of portal hypertension. Acute variceal
bleeding (AVB) remains a common and life-threatening
complication associated with significant morbidity and
mortality. Improvements in management along with an
expansion in the therapeutic armamentarium have resulted
in a significant improvement in the mortality rate associ-
ated with an episode of AVB, although this remains around
15-20% [1]. Thus, variceal bleeding continues to be a
leading cause of death in patients with cirrhosis [2].

Gastro-esophageal varices are present in approximately
50% of patients with cirrhosis at the time of diagnosis
(30% in patients with compensated cirrhosis, rising to 60%
prevalence in patients with decompensated cirrhosis) [3].
5-10% of cirrhotic patients will form esophageal varices
each year, and once varices have developed they may
increase in size at a rate of 5-30% per year [4]. In patients
with established varices, approximately 12% will have a
first variceal hemorrhage within 1 year; this risk increases
with large varices, varices with high-risk stigmata and
more advanced liver disease. Thus, the presence of varices
is common in patients with cirrhosis, although bleeding
will ultimately occur in only approximately one-third of
patients [5].

Primary prophylaxis of variceal bleeding encompasses
strategies which aim to prevent the first episode of AVB in
patients with cirrhosis. Currently, two main treatment
strategies are widely employed: pharmacological reduction
of portal pressures below pathological levels through the
introduction of non-selective beta blockers (NSBBs) or
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direct variceal eradication through serial endoscopic var-
iceal ligation (EVL) procedures. Current expert consensus
is that NSBBs or EVL have largely equivalent efficacy in
preventing AVB; the choice of treatment should be based
on individual patient characteristics, local resources and
expertise and patient preference [6, 7]. Primary prophylaxis
is addressed in this journal in the paper by Abd ElRahim
et al. [8].

Risk-factors for variceal bleeding

All patients with cirrhosis should be assessed for the
presence of risk-factors that increase the likelihood of
AVB, the most significant of which is the size of the eso-
phageal varices. The presence of large varices has been
demonstrated to be a major risk factor for the development
of variceal hemorrhage; in patients with nearly identical
portal hypertension, the likelihood of AVB is markedly
increased in patients with large varices. In addition, certain
high-risk variceal stigmata, collectively termed “red signs”
(red wale markings, cherry red spots, nipple sign, hema-
tocystic spots) have been associated with a significantly
increased risk of AVB [2, 5]. Patients with advanced liver
disease (Child—Pugh score C) are also more likely to
experience AVB.

In addition, the hepatic venous wedge pressure (HVPG)
is a useful clinical marker of portal pressures and correlates
with the risk of variceal development and hemorrhage.
A HVPG of 12 mmHg (normal HVPG < 5 mmHg) is the
baseline elevated pressure above which variceal bleeding
may occur. Reducing the HVPG below 12 mmHg or by at
least 20% from baseline is associated with significant
protection against bleeding [2]. In practice, however,
HVPG is rarely measured due to the invasiveness of the
test.
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Risk stratification of variceal bleeding
in patients with cirrhosis

It is recommended that all patients with a new diagnosis of
cirrhosis be endoscopically screened for the presence and
size of varices so that prophylactic therapy can be given to
those with varices that are at increased risk of bleeding.
Patients with compensated cirrhosis and no varices at index
endoscopy should have a repeat gastroscopy every
2-3 years, with the timing influenced by whether the liver
injury is ongoing [7]. Patients with compensated cirrhosis
and small varices with no high-risk stigmata may be con-
sidered for endoscopic variceal surveillance every
1-2 years to evaluate progression. In patients with
advanced liver disease or medium or large varices, primary
prophylaxis should be implemented.

There is an emerging evidence that some patients may
be able to have variceal risk stratification using non-inva-
sive methods, which could obviate the need for endoscopy
in some cases. The probability of high-risk varices being
present appears to be very low (< 5%) in patients with
compensated cirrhosis with a platelet count > 150,000 and
a liver stiffness (LS) of < 20 kPa on transient elastography
(TE) [6, 7], although currently this is only validated in
patients with hepatitis C. In this patient cohort, one
approach may be to perform annual platelet count and TE
scans, and perform endoscopic screening for varices if the
platelet count drops to < 150,000 or the LS increases to
> 20 kPa. More studies are required to validate this
method.

Prophylaxis of variceal bleeding

Primary prophylaxis of AVB is recommended in all
patients with a high-risk of bleeding. These include:

a. Patients with medium or large varices.

b. Patients with small varices with high-risk stigmata
(“red signs”).

c. Patients with decompensated cirrhosis (Child—Pugh B
or C) regardless of variceal size.

Currently, either NSBB or EVL can be commenced;
both modalities are superior to no treatment for the pre-
vention of first AVB [9]. In deciding upon a treatment, the
risks and benefits of each treatment must be considered on
a case-by-case basis. EVL constitutes an invasive proce-
dure with potential procedure-related complications and
requires operator expertise, significant hospital resources
and patient time commitments (as multiple procedures are
required per patient). Beta blockers have a low risk of
serious side-effects, however, a significant proportion of
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patients with cirrhosis do not tolerate them and there may
be a large pill burden. Table 1 summarises the different
modalities for primary prophylaxis of variceal bleeding.

In this journal, Abd ElRahim et al. [8]. compared car-
vedilol, propranolol and EVL for primary prophylaxis of
AVB in 264 patients with cirrhosis and high-risk varices.
Although the rate of bleeding was equivalent between the
treatment groups, the authors concluded that EVL should
be the preferred method for primary prophylaxis of AVB
given a low complication rate and a higher “success” rate.
This conclusion should be interpreted with caution for a
number of reasons. Firstly, the definition of treatment
“success” differed between patient groups (eradication of
varices in the EVL group, but absence of bleeding in the
propranolol and carvedilol groups) and thus represents
different clinical endpoints. This makes accurate compar-
isons of treatment efficacy between study groups extremely
difficult.

Secondly, the authors conclude that EVL has a superior
side-effect profile with the least significant reported side-
effects compared to NSBB’s. It is important to note,
however, that 4 of the 9 (44%) acute variceal bleeding
episodes occurring in the EVL group were the result of
post-banding ulcers, which represent a serious and life-
threatening treatment complication. In addition, the dose of
carvedilol prescribed in this study often exceeded 12.5 mg
per day, which may have contributed to a higher side-effect
profile in this treatment group. Guidelines suggest that
Carvedilol should not be prescribed at a dose exceeding
12.5 mg daily; higher doses are associated with an
increased rate of complications such as hypotension with
no extra decrease in portal pressures.

Finally, there appear to be significant flaws in the ran-
domisation and treatment allocation process. Patients in
whom beta blockers were contraindicated were routinely
allocated to the EVL treatment arm and thus the groups
cannot be considered to be truly randomised. Despite this,
at the end of the allocation process identical numbers of
patients were allotted to each of the three study groups
which again raise questions about the randomisation and
treatment allocation procedures, which are not detailed in
the manuscript. Furthermore, a high number of patients
were either excluded or dropped-out of the study following
treatment allocation, however, no intention-to-treat analy-
sis was performed which increases the possibility of attri-
tion bias in the results.

Overall, these limitations in study design make accurate
comparison of efficacy between propranolol, carvedilol and
EVL in primary prophylaxis of AVB very difficult and
limit the study’s applicability.
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Table 1 Treatment options for primary prophylaxis of variceal bleeding [6]

Therapy Recommended Important targets Advantages Disadvantages Follow-up
dose
Propranolol 20-40 mg Aim for a 25% Cheap High pill burden Medication should be
orally BD reduction in HR or a  Ngp-invasive which may affect continued indefinitely
Maximal daily resting HR of May also decrease the risk of compliance Ensure patient’s HR
dose: 55-60 bpm developing ascites or SBP by Need to cease in the  remains on target
320 mg/day in  SBP should not reducing portal pressure and eventof
patients decrease < 90 mmHg decreasing bacterial Fiecompensatlon
without Adjust dose every translocation including SBP
ascites 2-3 days until Can be poorly
160 mg/day in treatment goal is tolerated
patients with achieved Contraindicated in
ascites asthma, PVD,
bradycardia
Nadolol 20—40 mg Aim for a 25% Cheap High pill burden Medication should be
orally BD reduction in HR or a  Ngp-invasive which may affect continued indefinitely
Maximal daily resting HR of May also decrease the risk of compliance Ensure patient’s HR
dose: 55-60 bpm developing ascites or SBP by Need to cease in the  remains on target
160 mg/day in ~ SBP should not reducing portal pressure and eventof
patients decrease < 90 mmHg decreasing bacterial .decom.pensatlon
without Adjust dose every translocation including SBP
ascites 2-3 days until Can be poorly
80 mg/day in treatment goal is tolerated
patients with achieved Contraindicated in
ascites asthma, PVD,
bradycardia
Carvedilol ~ Starting dose sBP should not Lower pill burden than other Need to cease in the Medication should be
6.25 mg once decrease < 90 mmHg  NSBBs event of continued indefinitely
daily Aim to increase dose ~ May produce a greater decrease fiecomvpensation
Maximal dose after 1 week in portal pressures than other ~ including SBP
12.5 mg daily NSBBs Can be poorly
tolerated
Contraindicated in
asthma, PVD,
bradycardia
EVL Every Variceal eradication Does not require daily High cost Surveillance endoscopy
2—8 Weel.<s (no further ligation medications Large time should be performe.d
until variceal possible) May reduce risk of AVB more commitment for 3—6 months following
eradication than NSBB patient succeszfullzeradicz;ltion and
Generally well tolerated Pain following every fonts
thereafter
procedure
common

Requires operator
expertise

Procedure-related
complications
(aspiration,
banding ulcers,
stricture
formation)

Varices can recur

HR heart rate, sBP systolic blood pressure, bpm beats per minute, SBP spontaneous bacterial peritonitis, PVD peripheral vascular disease
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Prophylaxis with non-selective beta blockers

NSBB have been widely used and extensively studied in
the primary prevention of AVB and remain a cornerstone
of prophylaxis. NSBB aim to decrease portal pressures
(ideally to below pathological levels) by cardiac output
reduction and splanchnic arterial constriction which ulti-
mately leads to decreased portal venous inflow.

Multiple studies have demonstrated the efficacy of
NSBBs in preventing AVB. Hayes et al. performed a meta-
analysis of seven trials with 797 patients and found that
patients treated with NSBB had lower bleeding rates (12
vs. 23%), fewer deaths due to bleeding (5 vs. 10%) and a
trend toward a lower overall mortality rate (21 vs. 27%,
p = 0.052) [10]. The most recent meta-analysis to compare
NSBBs with placebo demonstrated a significant benefit of
NSBBs in preventing first variceal bleeding (15 vs. 24%)
after 2 years [11]. The number of patients needed to treat to
prevent one variceal bleeding episode was 10. Patients
receiving NSBBs were also noted to have a lower mortality
rate (23.9 vs. 28.4%). NSBBs may also impact the pro-
gression of portal hypertension in patients with small
varices, with studies suggesting a reduction in progression
to large varices, although no survival benefit was observed
[12].

Propranolol or Nadolol have traditionally been the most
widely used NSBBs for primary prophylaxis. In either case,
the dose should be titrated to either a resting heart-rate of
55-60 beats per minute, the maximal dose or the devel-
opment of side-effects. Lower heart rates should be avoi-
ded due to the emergence of side-effects.

More recently, studies have shown Carvedilol, a nons-
elective beta blocker with intrinsic ol-adrenergic activity,
to produce a greater decrease in portal pressure compared
to propranolol [13]. Two trials also compared Carvedilol to
EVL, finding either a greater [14] or equivocal [15] effi-
cacy of carvedilol. Reiberger et al. demonstrated that 56%
patients who failed to achieve an adequate reduction in
HVPG with propranolol achieved a response with Carve-
dilol, with remaining patients undergoing EVL. Patients
receiving Carvedilol were found to have a significant
reduction in bleeding rate, hepatic decompensation and
death compared to patients receiving EVL [16]. Thus,
Carvedilol (6.25 mg increasing to 12.5 mg oral daily)
should be considered a first-line agent in the primary pro-
phylaxis of AVB. Doses higher than 12.5 mg should not be
given as these result in a further decrease in blood pressure
without additional reduction in HVPG.

Once treatment with NSBBs is initiated it is generally
continued lifelong as bleeding risk returns to baseline if the
treatment is ceased. Beta blockers may also decrease the
risk developing of ascites, spontaneous bacterial peritonitis
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and portal hypertensive gastropathy bleeding [9]. Around
15% of patients may have contraindications to NSBBs
(such as reactive airway disease, congestive heart failure,
bradycardia or heart block) and a further 15% require dose
reduction or discontinuation due to common side-effects
(fatigue, weakness, shortness of breath) [6]; in these cases
patients can be switched to Carvedilol or EVL can be
instituted.

Prophylaxis with endoscopic variceal
ligation (EVL)

EVL is the preferred method for endoscopic prevention of
AVB and involves serial episodes of variceal banding until
esophageal varices are eradicated; this typically takes 4—-6
procedures. A meta-analysis of 8 RCTs comparing EVL to
no treatment demonstrated that EVL was superior in
reducing both the risk of first AVB and mortality [17].
Multiple studies have also compared the efficacy of EVL to
NSBB. A Cochrane review of 19 RCTs published in 2012
demonstrated that EVL was associated with significantly
lower rates of both upper gastrointestinal bleeding (14 vs.
20%) and AVB (13 vs. 19%), although the beneficial effect
of EVL was not confirmed in a sub-group analysis of trials
with adequate randomisation or fully published studies. In
addition, no difference in mortality was noted between the
EVL and NSBB groups [18].

Advantages of EVL include: the potential ability to treat
varices in the same session as screening endoscopy;
avoiding the need to take medications up to twice daily,
and; few contraindications to the procedure. Disadvantages
include: the need for operator experience in EVL; proce-
dure-related complications (sedation risks, post-procedural
pain and/or dysphagia, esophageal ulcers, strictures and
bleeding); the high costs associated with multiple proce-
dures, and; significant time commitments from patients [6].
Although rare, there is a potential risk of serious adverse
outcomes from EVL, including deaths from bleeding ulcers
secondary to EVL [12].

Primary prophylaxis using combination NSBB and EVL
is not recommended. Sarin et al. investigated the addition
of propranolol to EVL and found no decrease in the
probability of first bleeding or death but an increased rate
of side-effects [19].

Conclusion

All patients with cirrhosis should be screened for the
presence of varices, and primary prophylaxis commenced
in those with medium or large varices, high-risk stigmata
or advanced liver disease. Current guidelines recommend
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that NSBBs and EVL have equivalent efficacy in pre-
venting AVB. Generally, NSBBs are considered first-line,
with EVL reserved for patients who are intolerant and
patients with large varices. The choice of treatment should
be based on individual patient characteristics, local
resources and expertise and patient preference.
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