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Carvedilol delays the progression of small oesophageal varices in
patients with cirrhosis: an unmet need finally met?
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Non-selective beta blocker (NSBB) therapy remains the
front runner in the treatment of portal hypertension. Over
the years, our understanding of their mechanisms of action,
both haemodynamic and non-haemodynamic, has evolved.
Variceal bleeding, an inevitable consequence of portal
hypertension, accounts for 10% of all admissions with
gastrointestinal bleeding, and has an inpatient mortality of
15% and 1 year mortality of up to 40% (1). Reducing the
risk of the development of varices (pre-primary prophylaxis)
and the first variceal bleed (primary prevention) are
therefore important clinical goals.

NSBBs used in clinical practice are propranolol, nadolol
and carvedilol. They act to reduce portal hypertension
through B1 blockade and lowering cardiac output and B2
blockade leading to splanchnic vasoconstriction through
unopposed al action (2). This results in reduced splanchnic
inflow and portal pressure. Carvedilol additionally acts
as a vasodilator due to its al receptor blockade effect
which reduces porto-collateral resistance. Its actions on
hepatic stellate cells lead to a reduction in intrahepatic
resistance (3). Haemodynamic studies have demonstrated a
greater reduction in portal pressure than propranolol, and
carvedilol can be effective in non-responders to propranolol
(4,5), particularly in “early” portal hypertension.

There is emerging data showing that prior to the
development of clinically significant portal hypertension
(CSPH) defined as hepatic venous pressure gradient
(HVPG) >10 mmHg, the effect of NSBBs on reduction
of portal pressure is negligible (6). The hypothesis is that
at lower portal pressures, increased intrahepatic resistance
rather than splanchnic vasodilatation accounts for portal
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hypertension. Intrahepatic resistance is not amenable to
most NSBBs apart from carvedilol.

Current guidelines recommend NSBBs in reducing
the risk of the first variceal bleed (primary prophylaxis)
in patients with medium to large oesophageal varices or
small varices and advanced liver disease or wale marks (7,8).
However, paucity of evidence discourages the use of NSBBs
in patients without varices (pre-primary prophylaxis), those
with small varices and compensated cirrhosis or small
varices in the absence of wale marks.

There are four randomised placebo controlled trials
studying the role of NSBBs in patients with small varices.
Cales et al. demonstrated that propranolol in patients with
small or no varices resulted in greater development of
varices (9). However, patients without varices were included
and there was significant loss of patients to follow up. The
second trial showed that nadolol reduced variceal bleeding
in patients with small varices by 45% without survival
benefit but with increased adverse events (10). Sarin et 4.
did not show any effect of propranolol in patients with small
varices, despite a significant effect on portal pressure (11).

Bhardwaj er al. and colleagues in their well-designed
randomised placebo controlled trial have shown that
although carvedilol at a dose of 12.5 mg per day reduced
the progression of varices over a minimum of 24 months’
follow-up. There was no significant reduction in the
HVPG, nor a difference in bleeding or survival in their
patient cohort (12). Alcohol aetiology accounted for 21%
of the treatment group. The inclusion of patients with
advanced cirrhosis and ascites was a potential limitation
of their study and ideally they should have only recruited
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patients with compensated cirrhosis. Furthermore their
findings cannot be extrapolated to a population with pre-
dominant alcohol related liver disease. Nevertheless,
the promising results of carvedilol in the prevention and
progression of varices have been supported by an updated
meta-analysis restricted to RCTs of patients with small
varices. This showed a strong trend towards reduced
progression of varices with NSBBs (13).

A clear clinical effect of carvedilol in the Bhardwaj
study in the absence of a reduction in portal pressure is
intriguing. Studies have also shown beneficial effects of
NSBBs independent of the effects on portal pressure in
reducing bacterial translocation (14). Carvedilol by virtue
of its anti-inflammatory, anti-oxidant, and anti-fibrotic
properties as well as its role in enhancing insulin sensitivity
and improving mitochondrial function appears to be a more
potent NSBB than propranolol. It seems an ideal drug
to study in this setting of prevention of complications of
cirrhosis and portal hypertension (3).

There is a pressing need for large multicentre controlled
trials recruiting patients with compensated cirrhosis that
are at highest risk of development of high risk varices or
decompensation. There is some evidence from an abstract
which showed that NSBBs in patients (n=201) with CSPH
reduced decompensation or liver related deaths but did
not influence decompensation free survival (15). To see
the crucial effect on clinical outcomes, such trials need
to be adequately powered. Only patients with HVPG
measurements >10 mmHg, i.e., CSPH ought to be selected.
Ideally HVPG measuring facilities would be desirable but
these are not available in many centres. The use of transient
elastography (TE) and platelets count as non-invasive
markers of HVPG would seem attractive. Recent studies
have shown that liver stiffness measured through TE (which
correlates with liver fibrosis) in combination with platelet
count and spleen size is strong predictors of development
of CSPH or varices requiring treatment (16-18). Liver
stiffness has also been shown to predict development of
other complications of cirrhosis such as ascites and hepatic
encephalopathy. Another recent study evaluating the use
of non-contrast quantitative magnetic resonance imaging
(MRI) as a surrogate measure of portal pressure, has
demonstrated that MRI parameters related to both hepatic
architecture and splanchnic haemodynamics correlated
significantly with HVPG (19). The future may see non-
invasive markers of HVPG such as TE and MRI replacing
invasive modes of HVPG measurement.

To date clinical trials of patients with small varices have
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not conclusively shown a reduction in bleeding or mortality,
and this may reflect the small size of these trials and lack of
power in these studies. However the findings by Bhardwaj
and colleagues of carvedilol reducing the progression of
varices should encourage further study (12). We feel that
any future studies must recruit patients with evidence of
CSPH i.e., HVPG >10 mmHg and/or liver stiffness/platelet
count/spleen size criteria. The key is patient stratification
and large scale multicentre involvement.

Acknowledgements

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned
and reviewed by the Section Editor Xingshun Qi
(Department of Gastroenterology, General Hospital of
Shenyang Military Area, Shenyang, China).

Conflicts of Interest: The authors have completed the
ICMJE uniform disclosure form (available at http://dx.doi.
org/10.21037/amj.2017.04.02). The authors have no
conflicts of interest to declare.

Ethical Statrement: The author is accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Jairath V, Rehal S, Logan R, et al. Acute variceal
haemorrhage in the United Kingdom: patient
characteristics, management and outcomes in a nationwide
audit. Dig Liver Dis 2014;46:419-26.

2. 'Tripathi D, Hayes PC. Beta-blockers in portal

AME Med 72017;2:43


http://dx.doi.org/10.21037/amj.2017.04.02
http://dx.doi.org/10.21037/amj.2017.04.02
https://creativecommons.org/licenses/by-nc-nd/4.0/

AME Medical Journal, 2017

10.

11.

hypertension: new developments and controversies. Liver
Int 2014;34:655-67.

Tripathi D, Hayes PC. The role of carvedilol in the
management of portal hypertension. Eur J Gastroenterol
Hepatol 2010;22:905-11.

Reiberger T, Ulbrich G, Ferlitsch A, et al. Carvedilol

for primary prophylaxis of variceal bleeding in cirrhotic
patients with haemodynamic non-response to propranolol.
Gut 2013;62:1634-41.

Li T, Ke W, Sun P, et al. Carvedilol for portal hypertension
in cirrhosis: systematic review with meta-analysis. BMJ
Open 2016;6:¢010902.

Villanueva C, Albillos A, Genesca ], et al. Development

of hyperdynamic circulation and response to B-blockers

in compensated cirrhosis with portal hypertension.
Hepatology 2016;63:197-206.

Tripathi D, Stanley AJ, Hayes PC, et al. U.K. guidelines
on the management of variceal haemorrhage in cirrhotic
patients. Gut 2015;64:1680-704.

de Franchis R, Baveno VI Faculty. Expanding consensus in
portal hypertension: Report of the Baveno VI Consensus
Workshop: Stratifying risk and individualizing care for
portal hypertension. ] Hepatol 2015;63:743-52.

Calés P, Oberti F, Payen JL, et al. Lack of effect of
propranolol in the prevention of large oesophageal varices
in patients with cirrhosis: a randomized trial. French-
Speaking Club for the Study of Portal Hypertension. Eur J
Gastroenterol Hepatol 1999;11:741-5.

Merkel C, Marin R, Angeli P, et al. A placebo-controlled
clinical trial of nadolol in the prophylaxis of growth of
small esophageal varices in cirrhosis. Gastroenterology
2004;127:476-84.

Sarin SK, Mishra SR, Sharma P, et al. Early primary
prophylaxis with beta-blockers does not prevent the

doi: 10.21037/am;.2017.04.02
Cite this article as: Gohar F, Tripathi D. Carvedilol delays

the progression of small oesophageal varices in patients with
cirrhosis: an unmet need finally met? AME Med J 2017;2:43.

© AME Medical Journal. All rights reserved.

12.

13.

14.

15.

16.

17.

18.

19.

amj.amegroups.com

Page 3 of 3

growth of small esophageal varices in cirrhosis: a
randomized controlled trial. Hepatol Int 2013;7:248-56.
Bhardwaj A, Kedarisetty CK, Vashishtha C, et al.
Carvedilol delays the progression of small oesophageal
varices in patients with cirrhosis: a randomised placebo-
controlled trial. Gut 2016. [Epub ahead of print].
Mandorfer M, Peck-Radosavljevic M, Reiberger T.
Prevention of progression from small to large varices: are
we there yet? An updated meta-analysis. Gut 2016. [Epub
ahead of print].

Senzolo M, Cholongitas E, Burra P, et al. beta-Blockers
protect against spontaneous bacterial peritonitis

in cirrhotic patients: a meta-analysis. Liver Int
2009;29:1189-93.

Villanueva C, Albillos A, Genesca J, et al. Preventing

the decompensation of cirrhosis with beta-blockers in
patients with clinically significant portal hypertension. A
multicenter double-blind placebo-controlled randomized
clinical trial. Hepatology 2016:64:1121A-2A.

Abraldes JG, Bureau C, Stefanescu H, et al. Noninvasive
tools and risk of clinically significant portal hypertension
and varices in compensated cirrhosis: The "Anticipate”
study. Hepatology 2016;64:2173-84.

Berzigotti A, Seijo S, Arena U, et al. Elastography, spleen
size, and platelet count identify portal hypertension in
patients with compensated cirrhosis. Gastroenterology
2013;144:102-11.el.

Maurice JB, Brodkin E, Arnold F, et al. Validation of the
Baveno VI criteria to identify low risk cirrhotic patients
not requiring endoscopic surveillance for varices. ] Hepatol
2016;65:899-905.

Palaniyappan N, Cox E, Bradley C, et al. Non-invasive
assessment of portal hypertension using quantitative

magnetic resonance imaging. ] Hepatol 2016;65:1131-9.

AME Med 72017;2:43



