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Abstract

Variceal haemorrhage is one of the most devastating
consequences of portal hypertension, with a 1-year
mortality of 40%. With the passage of time, acute
management strategies have developed with improved
survival. The major historical treatment landmarks in
the management of variceal haemorrhage can be di-
vided into surgical, medical, endoscopic and radiologi-
cal breakthroughs. We sought to provide a historical
overview of the management of variceal haemorrhage
and how treatment modalities over time have impacted
on clinical outcomes. A PubMed search of the follow-
ing terms: portal hypertension, variceal haemorrhage,
gastric varices, oesophageal varices, transjugular
intrahepatic portosystemic shunt was performed. To
complement this, Google™ was searched with the
aforementioned terms. Other relevant references were
identified after review of the reference lists of articles.
The review of therapeutic advances was conducted di-
vided into pre-1970s, 1970/80s, 1990s, 2000-2010 and
post-2010. Also, a summary and review on the patho-
physiology of portal hypertension and clinical outcomes
in variceal haemorrhage was performed. Aided by the
development of endoscopic therapies, medication and
improved radiological interventions; the management
of variceal haemorrhage has changed over recent de-
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cades with improved survival from an often-terminating
event in recent past.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: This review article focuses on how the man-
agement of variceal haemorrhage, has changed and
evolved over the decades. A novel historical approach
detailing changes per decades is taken - with a review
of each therapies and its impact on outcome.
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INTRODUCTION

Gastro-oesophageal variceal haemorrhage is a life-
threatening complication of portal hypertension. Histori-
cally, overall mortality rates have been reported up to
30%-50%"" and 1-year mortality as high as 70%". Chronic
liver disease of any aetiology can result in portal hyperten-
sion, the key event leading to formation of portosystemic
collaterals including gastro-oesophageal varices. An in-
crease in portal pressure is the most important risk factor
for the development of varices”. The onset of portal
hypertension can not only cause variceal haemorrhage,
but also herald the development of other complications
of liver cirrhosis such as ascites formation and hepatic
encephalopathy. Therapies to reduce portal hypertension,
along with improved resuscitation techniques and the
advent of broad-spectrum antibiotics in vaticeal haemor-
thage have improved outcomes'. Novel endoscopic and
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radiological therapies have also improved outcomes and
now play a pivotal role in the management of variceal
haemorrhage. Injection sclerotherapy with sclerosant
agents have been largely superseded by endoscopic vari-
ceal band ligation (EVBL) for oesophageal variceal haem-
orrhage whilst for gastric variceal haemorrhage, tissue
adhesives have become increasing used and incorporated
into consensus guidelines as 1" line therapiesm. In addition
to direct endoscopic therapies, measures have been intro-
duced such as increased access to endoscopy including
24-h “bleeding rotas” performed by skilled endoscopists.
These have coincided with the decline in use of tampon-
ade equipment such as the Minnesota, Linton-Nachlas
and Sengstaken-Blakemore tubes, and virtual extinction
of emergency surgical procedures such as oesophageal
transection or portocaval shunt formation, which had
high associated mortality!™”. With all the pharmacologi-
cal, radiological and endoscopic developments, mortality
has fallen in the last 3 decades, and in one study mortality
rates fell from 42%Y in 1981 to recent actual rates rang-
ing from 6%-12%"". New radiological procedures such
as transjugular intrahepatic portosystemic stent-shunts
(TIPSS) and balloon retrograde transvenous obliteration
(BRTO) have a role in acute variceal haemorrhage often
as “rescue therapy” when endoscopic therapies have
failed. The emerging role of TIPSS in an “early” setting,
within 72 h after haemostasis following the index bleed in
high-risk patients has been recently studied”. The excel-
lent results could lead to new paradigm in the utility of
TIPSS following variceal bleeding

This article aims to focus on the outcomes follow-
ing variceal bleeding and how, over time, these have
improved with the advent of new medical therapies and
endoscopic and radiological therapies. A PubMed search
was performed using the following keywords: portal
hypertension, variceal haemorrhage, gastric varices, oe-
sophageal varices, transjugular intrahepatic portosystemic
shunt, TIPS and TIPSS. From this search 37431 articles
were found, however 127 articles/abstracts were studied
for the writing of this review article. This search was
complemented by a search of the keywords using www.
google.com™.

PATHOPHYSIOLOGY OF PORTAL
HYPERTENSION AND UTILITY OF
HEPATIC VENOUS PRESSURE GRADIENT

Portal hypertension results from 3 principal events. The
first is of a purely mechanical obstruction due to fibrosis
or regenerative nodules resulting in increased resistance
to flow. The second mechanism accounts for 20%-30%
of increased intrahepatic resistance to portal inflow.
There is contraction of sinusoidal and extra sinusoidal
contractile cells (stellate cells and VSMCs) with intrahe-
patic imbalance between vasoconstrictors (such as endo-
thelin-1 and angiotensin) and vasodilators (such as nitric
oxide and glucagon). This imbalance leads to reduced

Baishidenge ~ WJG | www.wjgnet.com

intrahepatic eNOS activity. This second event is modifi-
able with medications such including beta-blockers and
nitrates. These events together result in the develop-
ment of the portosystemic collateral circulation with the
aim of decompressing the portal circulation. However,
the opposite occurs, with splanchnic vasodilatation in
response to a relatively ischaemic liver or extrahepatic
excess of NO, with sGC-PKG signalling and smooth
muscle cell relaxation”. The increased portal blood flow
maintains portal hypertension. A hyperdynamic circula-
tion results due to these haemodynamic changes in cir-
rhosis and portal hypertension. This manifests as high
cardiac output with low systematic vascular resistance
and arterial hypotension'.

Portal pressure can be derived from the hepatic ve-
nous pressure gradient (HVPG), which is normally in
the range 1-5 mmHg, This is performed by advancing a
catheter until it is wedged into a hepatic vein thus gaining
a wedged hepatic vein pressure (WHVP) ‘.

Initial studies on estimation of portal pressure from
an occluded hepatic venule date as far back as 19517,
HVPG = WHVP - free hepatic venous pressure (FHVP)
where HVPG represents the gradient between portal and
caval pressure. FHVP cancels out variations in abdominal
pressure and acts as an internal zero. Sinusoidal and post
sinusoidal, but not pre-sinusoidal portal hypertension re-
sults in a raised HVPG as the resistance to flow extends
from the hepatic venous system to the portal vein. It has
been demonstrated that varices are more likely to develop
if the HVPG is > 10 mmHg'".

CLINICAL VARIABLES OF OUTCOME IN
VARICEAL HAEMORRHAGE

Variceal haemorrhage is a life-threatening emergency,
with a mortality of up to 20% at 6-wk™™. 1t is now con-
sidered that any death occurring within 6 wk from a hos-
pital admission for variceal haemorrhage be considered
a variceal bleed-related death™. Other end-points are the
advent of rebleeding after 1" variceal bleed (index bleed)
or failure to control bleeding, which are often used to

define outcomes. Rebleeding is an important predictive
factor of mortality and a good indicator of the success
of intervention directly targeted at upper gastrointestinal
(GI) bleedingm. The factors contributing to outcome
often from an upper GI bleed in patients with cirrhosis
can be broadly divided into those correlating to severity
of bleed and then also those relating to severity of liver
disease.

The most applicable measurement of portal hyper-
tension is the HVPG, which has been shown to be of
prognostic benefit in patients having an acute variceal
haemorrhage. Moitinho ez al'” found HVPG the only
independent predictor of 5-d treatment failure after vari-
ceal bleed (rebleeding or death) with the best cut-off of
HVPG of 20 mmHg, HVPG has also been found to be
an independent predictor of 6-wk and 1 year mortality

(38% ws 5% in those with HVPG < 20, and 65% »s 20%
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Table 1 Predictors of day 5 treatment failure

Table 2 Predictors of 6-wk mortality

Variable OR 95%CI Variable OR 95%Cl
Transfusion in 24 h (units) 1.35 1.13-1.61 Albumin (per 1 g reduction) 2.33 1.32-4.00
CTP class 227 1.22-4.22 Bilirubin (per 1 mg increase) 1.23 1.10-1.37
AST (per 10 U increase) 1.03 1.01-1.06 Transfusion total (units) 1.40 1.19-1.66
PV thrombosis 2.75 1.25-6.04 Hepatocellular carcinoma 3.44 1.64-7.24
Encephalopathy 2.30 1.39-3.70
Adapted from D’ Amico et al™. AST: Aspartate aminotransferase; PV:
Portal vein; CTP: Child-Turcotte-Pugh. Adapted from D’ Amico et al 0l

at 1 year)'"". A single HVPG measurement 2 wk after
a variceal bleed has been shown to be an independent
predictor for survival'” with those patients having a
measurement < 16 mmHg having a 35% 2 year survival
(compared to 15% in those with HVPG > 16 mmHg). In
those patients on vasoactive therapy, a HVPG response
to treatment (Ze., > 20% drop from baseline of to < 12
mmHg)"” are independent predictors of survival.

The severity of liver disease can also be measured by
a number of easily clinically accessible scoring systems in-
cluding the Child-Pugh Turcotte (CPT) score/grade and
the MELD scores. In an Italian study of 465 patientsM,
prognostic parameters for 6-wk mortality and also day 5
failure (7.e., uncontrolled bleeding, rebleeding or death)
were studied in patients with cirrhosis and an upper gas-
trointestinal bleed (Tables 1 and 2). The variables in this
study could be divided into three variables: (1) severity
of underlying liver disease (CTP and its components); (2)
specific features of liver disease (HCC and portal vein
thrombosis); and (3) severity of bleeding (transfusion
requirement and rise in aspartate aminotransferase as re-
flected by hypotension causing ischaemic hit to liver).

In another study by Carbonell ¢z 2/ patients present-
ing to a centre with variceal bleeding were studied over 2
decades with 523 episodes of GI bleeding encountered
in 468 patients with cirrhosis (319 episodes of variceal
bleeding in 295 patients). On multivariant analysis, in-
dependent predictors of survival were: younger age (P
= 0.04), antibiotic prophylaxis (P = 0.01), endoscopic
therapy (P = 0.008), lower CPT score (P < 0.0001) and
absence of hypovolemic shock (P = 0.005). In this same
study, persistent bleeding at admission and absence of
endoscopic therapy were independent predictors of re-
bleeding (P = 0.004 and P = 0.01 respectively). Interest-
ingly, mortality fell from 9%-0% in CPT-A patients and
46%-0% in CPT-B over 20 years. Even in the patients
CPT-C disease, mortality fell from 70% to 32%.

The advent of infection, encephalopathy and acute
kidney injury (AKI) have been shown to be important
late prognostic markers after the 1™ index bleed"” with
AKI, rebleeding, HCC and encephalopathy all indepen-
dent predictors of mortality in 403 patients presenting
with an upper GI bleed in liver cirrhosis (of which 187
episodes were from varices). In this retrospective study,
predictors of rebleeding included CPT class (P < 0.001)
and severity of bleeding (P < 0.005) with rebleeding more
common in those with oesophageal varices (OR = 4.3,
95%CI: 2.6-7.2). In a retrospective study by Thomopou-

Baishidenge ~ WJG | www.wjgnet.com

los et a/'” identified clinical predictors for eatly and late
mortality in patients with variceal haemorrhage. Child-
Pugh C (and haemodynamic shock - another marker of
severity of bleed) on admission were independent pre-
dictors of 6-wk mortality (P = 0.003 and 0.0037 respec-
tively). Predictors of 1 year mortality at initial admission
included: Child-Pugh C (P = 0.028), presence of hepato-
cellular carcinoma (P = 0.04) and partial thromboplastin
time (P = 0.021) Mortality however in this series was not
affected by the presence of active bleeding at endoscopy
or infection. Thus with set parameters in measuring out-
comes from acute variceal bleeding - in severity of liver
disease and also severity of haemorrhage; different thera-
peutic strategies over the years have evolved, improving
outcomes in this potentially life threatening condition.

MANAGMEMENT STRATEGIES AND
THEIR INFLUENCE ON OUTCOME
Pre-1970s

Sclerotherapy for the management of oesophageal vari-
ces was described initially by Crafoord and Freckner'"” in
1939 with injection of Quinine. However, it was not until
later in the 20th century that this therapy became com-
monplace in the management of variceal haemorrhage,
especially with the advent of fibre-optic endoscopy.
Surgery was the mainstay of therapy for variceal haem-
orrhage prior to the 1970s. Surgical techniques such as
oesophageal stapling or oesophagectomy were used, but
with high mortality rates from complications such as sep-
sis, liver failure and renal failure!"”. In patients with portal
hypertension, devascularisation procedures were shown
to reduce variceal bleeding and mortality in primary pro-
phylaxis in the 1980s, although there was heterogeneity in
one such study by Inokuchi ¢ /" with recruitment from
a total of 22 centres. Shunt formation such as a splenore-
nal shunt was also performed with rebleeding rates vary-
ing from 5%-40%"*"!. The role of splenectomy was and
continues to be useful in patients with segmental portal
hypertension secondary to an isolated splenic vein throm-
bosis. However, this surgical procedure was established
later in the 20" century. Surgical therapies in present
guidelines are reserved for patients who fail endoscopic
therapies, and have been superseded by either TIPSS as
rescue therapy or eatly TIPSS post index variceal bleed-
ing, which will be discussed later”.

Another method used prior to the advent of endo-
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scopic therapy pre-1970s was balloon tamponade. The
Sengstaken-Blakemore tube’s use was first described in
1950 by Sengstaken and Blakemore™ although the role
of balloon tamponade was initially described in 1930%,
Its place has largely been superseded by endoscopic
therapies, however 21" century guidelinesm] still suggest
a role for balloon tamponade, being used in massive
haemorrhage as a bridge until definitive treatment can be
instituted (for a maximum of 24 h). Although developed
pre-1970s, its role in variceal haemorrhage was secured
later in the century with effectiveness in controlling acute
bleeding in up to 90% of patients, however with up to
50% rebleeding rates when the balloon was deflated™.
Complications of balloon tamponade include aspiration
pneumonia (often compounded by variceal haemorrhage
event itself in encephalopathic patients) and oesophageal
ulceration or rupture™ in up to 15%-20%.

1970/1980s

The Linton-Nachlas balloon was developed in the
19705 with a single 600 mL gastric balloon. The safety
of this tube compared to Sengstaken Blakemore tube was
identified in controlled trial of 79 patients with oesopha-
gogastric variceal haemorrhage[zg]. Both types of tam-
ponade therapies resulted in primary haemostasis rates
of 86%, but when bleeding from oesophageal varices
was assessed, the Sengstaken Blakemore tube achieved
permanent haemostasis in 52% compared the Linton-
Nachlas tube 30%. The latter was more effective at con-
trolling gastric variceal haemorrhage with 50% primary
haemostasis rates compared to total failure in the Seng-
staken Blakemore arm. The use of balloon tamponade
as definitive therapy however was to be revolutionised by
the advent of the fibre-optic endoscope and the therapies
that could be delivered with it.

Rigid endoscopes were replaced by narrow fibre-optic
endoscopes allowing therapy to be deployed through ac-
cessory channels. With a new and easier method for not
only diagnosis of variceal haemorrhage but also thera-
peutic manoeuvres, new therapies were developed. The
use of the overtube was phased out, patient comfort was
improved and twin channel endoscopes were developed.
The first reported case series of endoscopic sclerothera-
pym] was published in the early 1970s with its use becom-
ing more established in the 1980s and thereafter. The
concept was that the bleeding varix would “thrombose
off” by internal injection of sclerosant causing vascular
thrombosis and vascular obliteration””. Ethanolamine
oleate, sodium tetradecyl sulphate, polidocanol, sodium
morrhuate and ethanol have been used for injection
sclerotherapy and successfully used in controlled trials”!,
In Europe the most common agents used were etha-
nolamine oleate and polidocanol, whereas in the United
States sodium morrhuate was preferred™). Paravariceal
injection involved injection around the varix causing vari-
ceal occlusion by tamponade and subsequent submucosal
fibrosis of tissue around the vatix, whereas intra-variceal
injection induced thrombosis and subsequent occlu-
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sion of the lumen®™, A meta-analysis by D’Amico e# al"

showed the type and volume of sclerosant did not seem
to affect the efficacy.

Another issue of trials using injection sclerotherapy
in the late 1980s (and 1990s) was the confounding factor
that some trials had patients who were not actively bleed-
ing at the time of initial endoscopy“’m. Furthermore,
the optimal doses of sclerosing agents is unknown, with
heterogeneity in scheduled follow-up endoscopies, and
also differences between para- and intra-variceal injec-
tions*”", There was however no doubt of sclerotherapy
efficacy in the role of variceal bleeding, Sclerotherapy was
compared to placebo in a controlled trial, with 56 patients
having sclerotherapy injection and 60 placebo in patients
with variceal bleeding, Survival was significantly better in
those treated by sclerotherapy (P < 0.001)"™. Sclerother-
apy was also compared with oesophageal transection in 4
randomised trials”* with similar mortality rates but re-
bleeding rates higher in the sclerotherapy arms. Only one
trial showed a statistically significant reduction in failure
to control bleeding with surgerym. When sclerotherapy
was compared to balloon tamponade in 4 trials™* 2 tri-
als showed significantly higher control of bleeding with
sclerotherapym’w.

In 1988, the first human cases were described of the
use of EVBL in patients with oesophageal varices, based
on the concept of banding haemorrhoids with elastic
O—ringsm. This technique was initially applied to canine
models in the late 1980s***"! and then to patients with
portal hypertension by Van Stiegmann ez al”™”. EVBL was
then successfully incorporated into the management of

oesophageal variceal bleeding in the 1990s.

1990s

In the 1990s, further trials were carried out with injec-
tion sclerotherapy in not only oesophageal but also
gastric variceal haemorrhage. Endoscopic therapy with
sclerotherapy was found to control active bleeding from
oesophageal varices in more than 90% of patients, and
effective in reducing the frequency of rebleedingmsﬂ.
Injection sclerotherapy agents were compared, how-
ever most studies found them to have similar efficacy,
although with some differences in cost™ and time to
obliteration”**”. The choice of sclerosant was dependant
often on the operator and availability in the endoscopy
units. A meta-analysis of 5 studies (Laine L, personal
communication™) of 251 patients, showed significant
benefits of sclerotherapy in terms of initial haemostasis
rates compared to sham sclerotherapy, vasopressor thera-
py alone or balloon tamponade. In another meta-analysis,
sclerotherapy was found to be the “gold standard” in
acute variceal bleedingm with survival benefit seen when
used in combination with vasoconstrictors than vasocon-
strictors alone. Thus its role in the management of vari-
ceal bleeding became established. Injection sclerotherapy
use was also extended to the treatment of gastric varices
initially by Gotlib and Zimmerman® in 1984. The mech-
anism of action became clearer in the 1980s and 1990s
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Table 3 Comparison of vasoactive pharmacological therapies used in variceal haemorrhage

Octreotide Somatostatin Terlipressin
Mode of Bolus followed by IV infusion Bolus followed by IV infusion IV bolus
administration
Class Somatostatin analogue Synthetic analogue of Vasopressin
Indication Variceal haemorrhage Variceal haemorrhage Variceal haemorrhage

Proposed mechanism Mechanism unclear

of action Inhibition of glucagon-mediated splanchnic
vasodilatation and reduction of postprandial
gut hyperemia
Dose Bolus of 50 pg, followed by an infusion of 50
ug per hour for up to 5 d

Side effects/cautions ~ Vomiting, abdominal pain, nausea, hepatitis,
abnormal LFTs, diahorrea, hypoglycaemia.
Rarely arrhythmias, dyspnoea, pancreatitis,

rash and alopecia

Amino-acid peptide that reduced
splanchnic blood flow (especially

Loss of appetite, nausea, vomiting,
abdominal, diahorrea and fatigue

Hepatorenal syndrome
V1 receptors blockade causing splanchnic
vasoconstriction

azygous). Prevent release of vasoac-

tive peptides
Infusion of 250-500 pg/h 2 mg bolus followed by 1 mg every 4 h for 3-5
d
Vasoconstrictive side-effects: myocardial
ischemia, limb ischemia (avoid if peripheral
vascular disease), nausea and diahorrea.
Hyponatraemia

LFTs: Liver function tests.

with reports of gastric variceal endothelial damage with
subsequent sclerosis™. Sarin ez a/”” reported a 71.6%
variceal obliteration rate in patients with gastric variceal
haemorrhage treated with sclerotherapy. However, high
re-bleeding rates of up to 60%-90% were reported”™™.
The combination of ethanolamine sclerosant and cyano-
acrylate glue was reported to produce rapid eradication
of oesophagogastric varices, with fewer number of injec-
tion sessions'*"*”.

The 1990s also saw the role of EVBL developed
to the forefront of oesophageal variceal haemorrhage.
EVBL however is not without complications including:
ocesophageal ulceration, chest pain, transient dysphagia
and occasionally oesophageal stricturing seen at follow-
up endoscopy. EVBL however evolved in the 1990s and
into the 21" century as the recommended standard treat-
ment for bleeding oesophageal varices”. In a meta-anal-
ysis of 10 randomised controlled trials comparing sclero-
therapy with EVBL, there was a non-significant benefit
of EVBL in achieving initial haemostasis »s sclerotherapy
(pooled relative risk of 0.53 with 95%CI: 0.28-1.01)/". In
one particular study, HVPG increased significantly im-
mediately after both therapies but remained elevated for
the duration of the 5 d in the sclerotherapy group whilst
returning to baseline levels by 48 h after EVBL group™
thus potentially identifying a rationale for the use of
EVBL over sclerotherapy. In another meta-analysis there
was no difference in initial haemostasis rates between
both modalities (RR = 1.1, 95%CT: 0.4-2.9)”, but active-
ly bleeding patients represented only a small subset from
larger trials™.

To complement endoscopic therapies, pharmacologi-
cal therapies were developed for optimising outcomes
in variceal bleeding (Table 3). The lowering of portal
pressure, even ptior to endoscopy, if the soutrce of upper
gastrointestinal bleeding was suspected to be variceal™*”
became an important issue. To that end, vasopressin
and terlipressin were developed and deployed in such
a setting. Terlipressin (triglycyl-lysine vasopressin) is a
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synthetic analogue of vasopressin with longer half-life
negating the need for continuous infusion and acts on
V1 receptors leading to splanchnic vasoconstriction. This
in turn reduces portal inflow and pressure. Consequently
there is an improvement in renal blood flow and reduc-
tion in portal pressure. Blockade of the V2 receptors can
also result in free water absorption in the renal collecting
ducts. Vasopressin (mainly used in the United States due
to the unavailability in tetlipressin) had been shown to
achieve haemostasis in 60%-80%"" of patients, but com-
pared with terlipressin had less effect on the reduction
of eatly rebleeding and did not improve survival from
active variceal haemorrhage. Terlipressin was shown to
reduce all-cause mortality when compated to placebo in
meta-analyses™*” and guidelines recommend early treat-
ment, which should be continued for up to 5 d* when
potential for rebleeding is greatest. Side-effects include
peripheral or coronary ischaemia, nausea and diahorrea.
Blocking activation of the V2 receptors of the tenal tu-
bules can cause a dilutional hyponatraemia, an effect that
reverses rapidly on discontinuation of the drug. When
compared to somatostatin analogues such as octreotide,
the haemodynamic effects of tetlipressin on portal pres-
sure were found to be more sustained®” suggesting terli-
pressin might have a more prolonged benefit in bleeding
varices. Thus vasoactive drugs became a key part of the
initial therapy in variceal haemorrhage.

One of the major radiological advances in the man-
agement of variceal haemorrhage in the 1990’ was the
advent of TIPSS. Although first described in 1983 by
Colapinto e al™”, it was largely in the 1990s and there-
after that its place in the management of portal hyper-
tensive complications was secured. TIPSS involves the
placement of a stent between the portal and hepatic vein
to reduce portal pressure, thus stemming variceal haem-
orrhage or preventing rebleeding. Complications of
TIPSS include haemorrhage, infection, intravascular hae-
molysis, liver dysfunction, shunt dysfunction and wors-
ening of hepatic encephalopathy"". Initial TIPSS were
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bare-metal stents with rebleeding rates of up to 20% at 2
years' . TIPSS was initially used for uncontrolled bleed-
ing with control of bleeding in 90%-95% of patients
and a 4-wk survival of 50%-60%"". In a review of 15
studies, immediate haemostasis rates of 93% were found
with rebleeding rates of 12%". In another meta-analysis
of 11 randomised controlled trials, although TIPSS re-
duced risk of rebleeding, TIPSS was found to not affect
survival in patients with variceal haemorrhagem. TIPSS
was also found to be successful in the management of

bleeding gastric varices! .

2000-2010
With the dawn on the 21" century, pharmacological, endo-
scopic and radiological therapies for variceal haemorrhage
improved outcomes. The role of antibiotics in variceal
bleeding became clear in the early 21" century. Primary
or secondary bacterial infections are common in cirrhotic
patients[so’sﬂ due to bacterial translocation into the portal
system from impaired mucosal integrity and an impaired
immune function. Antibiotics were found to reduce bacte-
rial infections, recurrent bleeding and improve mortality
in patients bleeding from oesophageal varices™ *. Cur-
rent guidelines recommend broad-spectrum antibiotic
prophylaxis®** in patients with suspected and proven
variceal haemorrhage. Local antibiotic policy can vary
and a patient’s “nil-by mouth” status can influence the
choice of antibiotic. However, oral quinolones are recom-
mended, or a 3" generation cephalosporin in patients who
received quinolone prophylaxis, have advanced cirrhosis,
or live in areas of high quinolone resistance’”. Another
area of interest recently in resuscitation has been that of
transfusion. In a study by Villanueva ez a/™ the role of
over-transfusion in GI bleeding has been explored and its
effects on portal pressure. In patients with a liberal trans-
fusion strategy [transfused when haemoglobin (Hb) fell
to less than 9 g/dL] there was a significant tise in portal
pressure gradient in the 1% five d post bleed compared to
patients with a restrictive transfusion strategy (transfused
when Hb fell to less than 7 g/dL). Thus is could be argued
that patients with a variceal bleed are not as aggressively
resuscitated/over-transfused as they may have previously
been, however further clarification in this area is required.
Endoscopic therapy developed further in the 21 cen-
tury, with obturation therapies for gastric variceal bleed-
ing coming of age in the new millennium. Gastric varices
account for 10%-30% of variceal haemorrhage, and
although less common than oesophageal varices, when
bleeding occurs it can often be torrential and associated
with a high mortality®™ . Gastric varices can also bleed
at a lower portal pressure than oesophageal varices"™™*,
There is limited data on EVBL in the management of
gastric variceal bleeding with high rates of gastric variceal
recurrence following EVBL due to a more superficial ef-
fect compared with obturation therapy[sq. Technical dif-
ficulty of banding in a retroflexed endoscope position and
a theoretical risk of gastric rupture has meant EVBL for
gastric varices has largely been superseded by obturation
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therapies using thrombin and N-butyl-2-cyanoacrylate
(Histoacryl ™) injection. N-butyl-2-cyanoacrylate is a
long-chain cyanoacrylate glue that polymerises and solidi-
fies within seconds following contact with blood in a gas-
tric varix. It is mixed with the oily agent Lipiodol delaying
polymerisation. Complications of its use include: endo-
scope damage due to blockage of the injection channel,
sticking of the injection needle into a varix, mediastinitis,
local abscesses, and cerebral/pulmonary embolisms or
splenic infarcts from glue migration. Immediate haemosta-
sis rates of 92%-100% have been reported with variable

B3 Cyanoacrylate glue when compared

re-bleeding rates
with ethanol injection in a randomised study had faster
rates of variceal obliteration, required smaller injection
volumes, had improved efficacy in control of acute gastric
variceal bleeding and reduced need for rescue surgery”™”.
Thrombin was another obturation therapy developed in
the 21" century used in acutely bleeding gastric varices. It
is a haemostatic agent converting fibrinogen to a fibrin
clot and causing platelet aggregationw. Initially in the late
1980s and 1990s there were small case-series of its use
with haemostasis rates between 70%-100% using bovine
thrombin™. Bovine thrombin was discontinued because
of the potential risk of prion transmission. Thus, short-
term small uncontrolled studies of human-derived throm-
bin have demonstrated initial haemostasis rates of 100%
but often a high mortality from re—bleeding[gg’mﬂ. A recent
retrospective study from Edinburgh, United Kingdom
demonstrated in 33 patients treated with human thrombin
for gastric variceal bleeding rebleeding rates of 10.8%"",
It is worth noting to date there have been no controlled
trials with thrombin »s other obturation treatments such
as N-butyl-2-cyanoacrylate) to our knowledge.
Radiological interventions in variceal haemorrhage
improved in the new century too. In 2004, the advent
of covered TIPSS stent (with an expanded polytetra-
fluoroethylene cover) was hailed as a breakthrough and
approved by the United States Food and Drug Admin-
istration. The covered stent improved shunt patency
by reducing tissue ingrowth by minimising transmural
bile permeation””. The primary patency of covered
stents at 1-year were found to be up to 80%-90%!""*""
with reduction of rebleeding post “index bleed” to less
than 10%">""'"™ Other studies confirmed the role of
a rescue TIPSS in variceal bleeding which could not be
controlled by endoscopy or vasoactive drugs™*. The
early TIPSS placement has been shown to have beneficial
effect in patients with a HVPG > 20 mmHg presenting
with a variceal bleed"". In this study published in 2004,
patients who were considered high risk (HVPG > 20
mmHg) were selected and randomised to eatly uncovered
TIPSS or standard of care within 24 h of presentation.
Treatment failure was deemed as failure to control acute
variceal bleeding and/or eatly rebleeding after the first
endoscopic therapy. TIPPS reduced rebleeding and treat-
ment failure, and was associated with superior in-hospital
and 1-year survival. However, the therapy used in the
control arm was endoscopic sclerotherapy alone, which
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is not the accepted standard of care. The other major is-
sue translating this study into real world practice was the
availability of HVPG in routine clinical practice.

Interventional radiological procedures for the treat-
ment of gastric varices in the 2000s included the advent
of BRTO"”"! a5 salvage or rescue therapy when en-
doscopic obturation therapy fails. BRTO is an interven-
tional radiological technique for gastric variceal bleeding
whereby a splenorenal shunt often seen in such patients
can be occluded with sclerosant using a balloon catheter
approached via the left renal vein”"""l, BRTO may poten-
tially become an alternative to TIPSS in patients with ac-
tive gastric variceal bleeding in whom a gastrorenal shunt
is presentmo]. However, it is not commonly used out-with
the Far Fast or large tertiary referral centres. There is also
an increased risk of the development of oesophageal vari-
ces after its use"”. Tts role has not been incorporated in
any European or United States guidelines to date™*",

Liver transplantation is the only curative treatment
for liver cirrhosis at this point in time, although its role in
bleeding variceal haemorrhage has not been established.
In some centres it has been proposed as a treatment in
patients with advanced liver disease who fail endoscopic
therapies'?. These studies were however in the era prior
to EVBL, combined pharmacological and endoscopic
therapies and TIPSS. In a trial by Orloff ez al" un-
selected consecutive patients with advanced cirrhosis and
bleeding oesophageal varices were studied who had either
sclerotherapy (# = 106) or emergency direct portocaval
shunt (7 = 105). The 3-, 5-, 10- and 15-year survival rates
were significantly higher in the portocaval shunt group (P
< 0.001). On the follow-up, 6% of patients were referred
for liver transplant assessment, 3% listed and only a total
of 2% actually underwent liver transplantation for pro-
gressive liver failure. A conclusion drawn from the study
authors was that transplantation was infrequently re-
quired in this setting (even prior to the TIPSS era) and if
initial bleeding was controlled (in 100% of the portocaval
shunt arm) then survival was similar or better than that
following transplant. It should be remembered that such
centre-specific data however often differs from centres
with less experience in portocaval shunts. However to our
knowledge there are no randomised trials of endoscopic
therapy with radiological therapy and liver transplanta-
tion in the setting for acute variceal haemorrhage and this
is certainly not current practice. It could be argued that
transplantation should only be reserved in those patients
whom combined pharmacological and endoscopic thera-
py fails along with a trial of radiological intervention such
as TIPSS or BRTO, or even surgery. However, patients
with poor liver function or in whom liver function does
not recover should always be considered at an early stage
for liver transplant assessment where appropriate based
on local scoring systems such as MELD in the United
States and UKELD in the United Kingdom.

Post-2010

Areas of recent interest that required future clarification
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and further study include the early role of TIPSS in vari-
ceal haemorrhage, oesophageal stents and new agents for
haemostasis.

The exact and optimal role of TIPSS in variceal haem-
orrhage has been particularly under the spotlight recently.
In 2004, the early placement of TIPSS was shown to have
beneficial effect in patients with a HVPG > 20 mmHg
presenting with a variceal bleed"". In a recent seminal
multi-centre European study in 2010, 63 cirrhotic pa-
tients with oesophageal variceal bleeding were treated
with vasoactive drugs plus endoscopic therapy and then
randomised to one of two treatment arms if they had
Child’s C disease or active bleeding and Child’s B disease.
The first arm was covered TIPSS within 72 h (“eatly-
TIPSS”), and the second arm continuation of vasoactive
drugs for 3 to 5 d followed by non-selective beta-blockers
and with long-term EVBL (with the insertion of a TIPSS
only if required as a rescue therapy). Rebleeding or failure
to control bleeding occurred in only one patient in the
“early TIPSS” arm, and in 14 patients in the control arm
(P < 0.001). Overall mortality was lower in the “early-
TIPSS” group (12 vs 4 patients, P = 0.01) with 1-year
survival of 61% in the control group ss 86% in the “eatly-
TIPSS” group (P < 0.001). There was no difference in the
incidence of hepatic encephalopathy. A post RCT sut-
veillance study from the same group published last year,
aimed to confirm the results in a clinical setting"* (Table
4). Patients admitted with acute variceal bleeding and high
risk of treatment failure (Child C < 14 or Child B plus
active bleeding) were thereafter treated with early covered
TIPSS (7 = 45) or combined pharmacology/endoscopic
therapy (7 = 30). The patients treated with “early-TIPSS”
had lower rates of rebleeding or failure to control bleed-
ing than patients receiving combined therapy (3 »s 15,
P < 0.001). There was a tendency also towards reduced
mortality in the “eatly-TIPSS” group (P = 0.050). Criti-
cisms of the “early TIPSS” trial however included that
recruitment was prolonged (3 yeats) to recruit 63 patients
via 9 centres™ with a high exclusion rate (296 patients
excluded). The second issue is that of the inclusion of
patients with ongoing bleeding following index endos-
copy. This might arguably be termed a “rescue” TIPSS
and although no studies have been done in this area it is
intuitive to suggest that survival would be improved if
haemostasis has not been achieved. Thirdly, survival at
1 year with “early TIPSS” was remarkably high (86% »s
61% in the medical management group)”. Thus the cur-
rent Baveno V guidelines™ suggest considering the “carly
TIPSS” approach, but clearly further studies are neces-
sary where patients requiring an “early TIPSS” as a rescue
therapy are excluded.

Another novel area of interest recently is the use
of self-expanding oesophageal stents, which again will
require further study to clarify their role in influenc-
ing outcome from variceal haemorrhage. The stent acts
by applying direct tamponade to the distal oesophageal
mucosa and any associated bleeding varices. Such stents
were used in a pilot study in 20 patients who failed to
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Table 4 Summary of randomized controlled trials and meta-analysis of different therapies over time in variceal haemorrhage

Ref. Trial design/therapy

Outcome/results

Surgical techniques
Inokuchi et al™

intervention (1 = 60) vs non surgical intervention (n = 52) for

oesophageal varices
Balloon tamponade

Terés et al™ RCT/comparison of SB vs Linton-Nachlas (LN)
Sclerotherapy
The Copenhagen = Randomised multicentre trial/187 unselected patients with

esophageal varices oesophageal variceal bleed randomly assigned to medical
treatment including balloon tamponade or to medical treatment mortality in the sclerotherapy group was 63% of that in the

sclerotherapy
project™! supplemented with paravariceal sclerotherapy
Westaby et al™ RCT of sclerotherapy (1 = 56) vs placebo (1 = 60)

Burroughs et al™

control of bleeding from oesophageal varices

D’ Amico et al™

patients with variceal bleeding
Thakeb et al™

Randomised controlled trial (RCT)/prophylactic surgical

Randomised trial/a comparison of sclerotherapy (1 = 5) with
staple transection (1 = 51) of the oesophagus for the emergency

Cochrane database systematic/meta-analysis of 17 trials,
assessing the benefits of sclerotherapy vs vasoactive drugs in

Randomised controlled trial/assess the role of the combined
N-butyl-2-cyanoacrylate and ethanolamine oleate (1 = 58) vs

5-yr cumulative survival rate at 5 yr in the operated group was
72% vs 45% (P < 0.05). 5-yr cumulative variceal bleeding rate at 5
yr was 7% in the operated group v46% (P < 0.001)

Primary haemostasis rates of 86%. In oesophageal variceal
bleeding SB tube achieved permanent haemostasis in 52% vs 30%
in LN tube

Opverall mortality in the sclerotherapy group (hazard) was 76%
(95%CI: 10%-54%) of that in the medical-regimen group ( relative

medical-regimen group)

Survival was significantly better in those treated by sclerotherapy
(P <0.001)

Total mortality did not differ significantly between the two
groups. Mortality at six wk was 44% among those assigned

to sclerotherapy and 35% assigned to staple transection.
Complication rates were similar for the two groups

Authors concluded no convincing evidence to support the use
of emergency sclerotherapy as the first, single treatment when
compared with vasoactive drugs

Arrested acute bleeding in 66.7% of patients with gastric variceal
bleeding. Recurrent bleeding in 8.6% in the combined therapy

ethanolamine sclerotherapy (1 = 56) for management of bleeding group vs 25% in the sclerosis group (P < 0.01). The mortality in

esophagogastric varices

Endoscopic variceal band ligation (EVBL)

Laine et al'®! Meta-analysis of 7 RCTs/comparison of the effect of EVBL
vs sclerotherapy in the treatment of patients with bleeding

esophageal varices

Garcia-Pagan et al'® Meta-analysis of 10 RCTs comparing sclerotherapy with EVBL

Radiological transjugular intrahepatic portosystemic stent-shunts (TIPSS)
Monescillo et al™"

RCT of patients (116) divided into low risk/high risk of
rebleeding based on hepatic venous pressure gradient (HVPG)
Garcia-Pagan et al'! RCT/role of early TIPSS in patients with oesophageal variceal

the combined therapy group less than sclerosis group (3.5% and
8.8% respectively, P > 0.05)

EVBL (vs sclerotherapy) reduced the rebleeding rate (OR = 0.52,
95%ClI: 0.37-0.74), the mortality rate (OR = 0.67, 95%CI: 0.46-0.98),
and the rate of death due to bleeding (OR = 0.49, 95%ClI:
0.24-0.996)

Non-significant benefit of EVBL in achieving initial haemostasis
vs sclerotherapy (pooled relative risk of 0.53 with 95%CI:
0.28-1.01)

Early TIPSS placement in patients with HVPG > 20 within 24 h of
admission reduced in-patient and 1 yr mortality
Rebleeding or failure to control bleeding in 14 patients in the

haemorrhage (n = 32) within 72 h of admission vs continuation of pharmacotherapy-EVBL group vs 1 patient in the early-TIPS

vasoactive Tx and B-blocker/EVBL (n = 31) thereafter
Post-RCT surveillance study/retrospective review of patients
admitted for acute variceal bleeding and high risk of treatment

Garcia-Pagan et al™!

failure treated with early-TIPSS (n = 45) or drugs/endoscopic

therapy (ET) (n = 30)

[127)

Yang et al

Mata-analysis of 6 studies of covered stents vs bare metal stents

group (P = 0.001)

Early-TIPSS group had a much lower incidence of failure to
control bleeding/rebleeding than drug + ET (3 vs 15, P < 0.001).
1-yr actuarial survival was 86% vs 70% respectively (P = 0.056)

Use of polytetrafluoroethylene-covered stent-grafts associated
with improved shunt patency without increasing the risk of
hepatic encephalopathy and with a trend towards better survival

achieve haemostasis with pharmacological or endoscopic
3" and achieved 100% immediate haemo-
stasis rates in such a rescue setting. There was a stent
migration in 25% of patients in this initial study and
10% of patients died within 5 d. Three other studies
have further been publishedmﬁ’m], with 2 combined total
of 57 patients. Successful stent placement ranged from
90%-100% and control of bleeding ranging between
70%-100%. Stent migration rates varied from 0%-18%
with a total of 4 patients rebleeding. Such stents may be a
promising option in refractory oesophageal haemorrhage
as bridge therapy to definite treatment such as TIPSS.
However, randomized controlled trials with comparison

techniques
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to other interventions or even as an adjunct to current
standard of care are necessary before they can be con-
sidered standard of care. Their mechanism of action
would make them comparable to balloon tamponade and
there is currently a study group in Barcelona exploring
this (NCT01242280). Another United Kingdom study
entitled “Effective haemostasis using self-expandable
covered mesh-metal ocosphageal stents »s standard endo-
scopic therapy in the emergency treatment of oesopha-
geal variceal hemorrhage: A multicenter, open, prospec-
tive, randomized, controlled study-ISRCTN 98310189
is under way and recruiting. Preliminary data was recently
presented in the use of stents compated to balloon tam-
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ponade in variceal bleeding refractory to endoscopic and
medical therapy. Escorsell ¢z al'"” reported on 28 patients
(15 Sengstaken and 13 metal stents) with the intention to
treat analysis showing more frequent success of therapy
in the stent arm (46% »s 3%, P = 0.005). There was a
trend towards better control of bleeding (P = 0.1) and
less transfusion requirements (P = 0.08) in the stent arm.
Survival rates were comparable (P = 0.4). The authors
concluded that oesophageal stents were indeed more ef-
fective than balloon tamponade for temporary control
of variceal haemorrhage in treatment failures. The stents
however do not have a role in gastric variceal bleeding in
their current form.

Another new area of interest that has been the devel-
opment of haemostatic powders/sprays. TC-325 (He-
mospray, Cook Technology™) is a granular non absorb-
able mineral powder used in the management of arterial
wounds. It achieves hemostasis by activating platelets
and increasing the concentration of clotting factors and
also by forming a mechanical barrier over the wall of
a bleeding vessel” thus forming a mechanical plug at
site of bleedingm”. It contains no proteins from animals
or humans. The spray device kit contains an application
catheter, a propellant CO2 canister and also a chamber
containing 20 g of powder. Its role has been studied in
patients bleeding from peptic ulcers*.

In a pilot study by Ibrahim ez al'™ ] the use of one
such powder TC-325 (was studied in 2 tertiary care refer-
ral centres with primary haemostasis rates and rebleeding
rates measured). Nine patients with confirmed variceal
bleeding had treatment within 12 h of admission, with
21 g of haemostatic powder applied »iz a catheter in the
accessory channel of the endoscope from the cardia up
to 15 cm above the gastro-oesophageal junction. There
was no rebleeding within 24 h and no mortality at 15 d.
Although a small pilot study, further larger trials needed
to secure its position in variceal haemorrhage. In another
case series, its role in the management of portal hyper-
tensive bleeding was studied in 4 patients - 3 with portal
hypertensive gastropathies and 1 portal colopathy“m. All
patients had cessation of bleeding with Hemospray and
reduced transfusion requirements thereafter however in
1 patient a complication of viscus perforation was en-
countered and the patient died shortly after endoscopy -
however it was unclear if perforation was secondary to
instrumentation during the procedure or the spray itself.
Its use has also been studied in small case reports in the
management of bleeding gastric varices!™. This remains
a promising area requiring further large trials securing its
position in the management of variceal haemorrhage.

CONCLUSION

Variceal haemorrhage from oesophageal or gastric

varices remains a life-threatening emergency requiring
urgent specialist care. The development over the years
of endoscopic access and therapies has transformed
the management of variceal haemorrhage. This cou-
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pled with improved medical management of variceal
bleeding patients has resulted in improved mortality
and rebleeding rates. However the delivery of optimal
management of these patients in the “real-world” set-
ting remains variable. With firm guidelines in place for
the management of variceal haemorrhage and general
management of upper gastrointestinal bleed patients,
it is paramount that local centres aim to deliver such
standards. Currently the gold standard management in-
volves adequate and early resuscitation including airway
support if required. The optimal circulating volume
should allow good perfusion pressures however over
transfusion recently has been contentious with further
studies required in this area. Vasopressor and antibiotic
treatments are now well established in variceal haemor-
rhage and should be instituted eatly in a presumed (or
confirmed) variceal haemorrhage. Definitive endoscopic
treatment is required, however the timing of endoscopy
often depends on local units and ease of endoscopic
services out-of-h. To develop optimal endoscopic ser-
vices local and national auditing of services is required,
but also training of competent endoscopists who can
manage acute variceal haemorrhage optimally pre-, peri-
and post-endoscopy.

In the management of oesophageal variceal haemor-
rhage, endoscopic band ligation should be the favored
definitive treatment, with sclerotherapy reserved poten-
tially for those whom EVBL cannot be performed (Figure
1). In gastric varices the optimal treatment remains to be
ascertained between N-butyl-2-cyanoacylate or thrombin,
and a randomised controlled trial in this area would be
helpful in the future. Much depends on the endoscopist
familiarity with both injection methods, with thrombin
being technically easier in our experience with potentially
less complications. Other endoscopic therapies such as
oesophageal stents and Hemospray are intriguing and
may indeed have a role in patients who fail standard
endoscopic treatments, however larger trials are also re-
quired for these agents.

If endoscopic therapy is difficult, or does not halt
the bleeding in oesophageal variceal haemorrhage then a
rescue TIPSS can be performed. The role of an “carly”
TIPPS in those who have had initial bleeding halted to
prevent rebleeding and potentially improve mortality is
something that requires further study and may potentially
have significant implications for regional radiological cen-
tres offering TIPSS to other hospitals. Other interven-
tional radiological procedures such as BRTO offer prom-
ise in refractory gastric variceal haemorrhage however
there availability is dependent on the expertise of centre’s
radiologists.

In summary, over the last few decades, much has been
achieved in the management of variceal haemorrhage
from an almost always life terminating event, to now, an
event that can be adequately and aggressively managed,
with the aim to completely reduce mortality from variceal
bleeding, The next decade will be indeed an exciting time
in the management of variceal haemorrhage.
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Presumed variceal
haemorrhage

General recussitation measures including: intubation if at risk of aspiration/
encephalopathic, aim for Hb 7-8 g/dL, correction of coagulopathy if required,
Jv antibiotic per local protocol (quinolone or 3" generation cephalosporin) and

vasopressor (either terlipressin or octreotide) per availability

If torrential bleed
consider balloon
tamponade pre-ogd
(e.g., sengstaken)

Oesophageal
variceal
haemorrhage

Endoscopy within
12 h to confirm
diagnosis and treat

Gastric
variceal
haemorrhage

)

EVBL (or sclerotherapy if EVBL
difficult)

! l

Recussitation * balloon tamponade,

then repeat endoscopic therapy or

consideration of tipss with covered
stent if patent portal vein

N-butyl-2-cyanoacrylate or
thrombin per local protocol

! !

Haemorrage Ongoing
cessation haemorrhage

/

Enter in secondary prophylaxis
- EVBL programme or non-
selective B-blocker after day 5

Ongoing Haemorrage
haemorrhage cessation

\

If childs B with active bleeding or childs
C (10-13) then consider early TIPSS
(within 72 h of index bleed

Figure 1 Summary in the management of acute variceal haemorrhage. EVBL: Endoscopic variceal band ligation; TIPSS: Transjugular intrahepatic portosystemic
stent-shunts; Hb: Haemoglobin.
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