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Abstract

Pharmacological treatment of portal hypertension has
played an increasing clinical role in the past 20 years.
In the setting of acute variceal bleeding, drug therapy
should be considered the initial treatment of choice
and can be administered as soon as possible; even dur-
ing the transfer of the patient to hospital. Several re-
cent trials have reported similar efficacy to emergency
sclerotherapy, therefore drug treatment should no
longer be considered as a “stop gap” therapy until de-
finitive endoscopic therapy is performed but contin-
ued for several days. Antibiotic prophylaxis is an inte-
gral part of therapy as it reduces mortality and should
be instituted from admission. Non selective b-blockers
are the treatment of first choice for secondary and pri-
mary prevention. If they are contraindicated or non
tolerated banding ligation can be used. There is less
evidence for the benefit of ligation for primary pro-
phylaxis. The use of haemodynamic targets for reduc-
tion in hepatic venous pressure gradient response need
further study, and surrogate markers of pressure re-
sponse need evaluation.

Key words: Portal pressure, oesophageal varices, gas-
trointestinal Haemorrhage, vasoactive agents, b-block-
ers.

Introduction

Cirrhosis of the liver is accompanied by profound dis-

but involve also the splanchnic and systemic circulatory
beds and are characterised by a hyperdynamic circulation,
vasodilatation and a reduced pressure to vasoconstrictive
substances. These haemodynamic disorders cause the de-
velopment of portal hypertension in over 90% of patients
with cirrhosis.

Portal hypertension is defined by an elevation in portal
pressure above the normal values of 1-5 mmHg. When the
pressure rises above the threshold of 10 mmHg, portal hy-
pertension is defined as clinically significant due to the
potential development of complications. Gastrointestinal
haemorrhage is a major complication and cause of death.
Prospective studies have shown that up to 90% of patients
with cirrhosis will develop oesophageal varices in their
lifetime! and of these about 30% will have haemorritage.
The mortality for an acute episode of variceal haemor-
rhage ranges from 5-50%, depending on the severity of
liver disease, mainly due to the high rate of failure to con-
trol bleeding during the first days after the initial episéde.
Most of the deaths occur within 7-10 days of bleeding;
therefore there is a need for prompt and effective treat-
ment for the control of acute variceal bleeding and pre-
vention of early rebleeding. The risk of rebleeding after
an acute bleeding episode is about 70%; hence, all pa-
tients who have bled need to have therapy to prevent re-
bleeding (secondary prophylaxis). Prevention of first
bleeding (primary prevention) is the best therapeutic op-
tion since 10-15% of unselected patients with cirrhosis die
from gastrointestinal bleeding. Screening of cirrhotics for
the presence of varices and assessment for prophylactic
treatment is essential. Prevention of the development of

turbances in the splanchnic haemodynamics. These arearices (pre-primary prophylaxis) is currently being as-

not limited to resistance within the intrahepatic circulation
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sessed in clinical trials.

The rationale for drug therapy is based on haemody-
namic factors that influence the pressure gradi&R) (n
any vascular system. According to Ohm’s law the portal
pressure gradient (PPG) can be defined as PPG = flow (Q)
X resistance to the flow (R). Resistance within both the
portal collateral system and most importantly within the
hepatic microcirculation accounts for the resistance (R) to
flow. Factors that modulate collateral resistance are ex-
pressed by Poiseuille’s formula R = 8af/where n is the
viscosity of bloody is the radius antlis the length of the
vessel. Under physiologic conditions,and] are con-
stants. Since resistance changes in proportion to the fourth
power of the radius, small changes in vessel size produce
large changes in pressure. Regarding the intrahepatic re-
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sistance, it is now known that the fixed ‘mechanical’ com- ing. In a multivariate analysis in cirrhotic patients admit-
ponent (a consequence of the hepatic architectural disorted for gastrointestinal bleeding who had not received an-
der caused by cirrhosis) is accompanied by a ‘dynamic’ tibiotic therapy in the previous 7 days, Bernard et al iden-
component due to the active contraction of the vasculartified bacterial infections as a predictive of early rebleed-
smooth muscle cells, myofibroblasts and activated stellateing (p < 0.02) with a risk of rebleeding 6-7 times higher in
cells within or around the hepatic microcirculation. patients with infections than those without. A high Child-

The occurrence of ruptured varices is not directly corre- Pugh score predicted death (p < 0.00These results
lated with the degree of portal hypertension but clinical stud- were recently confirmed in our institution by Goulis et al;
ies have shown that a reduction in portal pressure decreasasiultivariate analysis showed that proven bacterial infec-
the risk of bleeding and can treat acute bleeding. Hence, irtion (p < 0.001) or as a surrogate antibiotic use (p <
the portal system, drugs could reduce portal pressure and.001) and also active bleeding at endoscopy (p < 0.001)
consequently variceal pressure by reducing the portal collat-and Child-Pugh score (p < 0.02) were independent prog-
eral blood flow (e.g. by means of splanchnic vasoconstric- nostic factors of failure to control bleedifdikewise, a
tors), or by decreasing the vascular resistance of the intrahemore recent a prospective study by Vivas et al showed
patic and portal circulation (e.g. by means of vasodilators) —that bacterial infection (p < 0.001) and the presence of
or a combination of the two. Along with the vasoconstricting shock (p < 0.05) were independently associated with fail-
(vasopressin and its derivatives, SMS and its derivatives,ure to control bleeding, whereas bacterial infection (p <
beta-blockers) and vasodilating drugs (nitroderivatives, cal- 0.01) together with encephalopathy (P < 0.05) and shock
cium channel blockers, prazosin, clonidine, antiserotoniner-(p < 0.05) predicted death.
gics, and mixed ETA/EJreceptor antagonists), diuretics, in Bernard et al published a meta-analysis on the antibiot-
particular anti-aldosterone drugs have been used for the treatie prophylaxis in cirrhotics with gastrointestinal bleeding,
ment of portal hypertension; they act by reducing plasma vol-and showed that antibiotic prophylaxis significantly in-
ume. As there is a little selectivity of action on the splanchnic creased the mean survival rate (9.1% mean improvement
circulation, the determinants of portal pressure are also relatrate, 95% CIl 2.9-15.3, p = 0.004) and also increased the
ed to systemic haemodynamics, so that the final effect of anean percentage of patients free of infection (32% mean
drug on portal pressure results from the interrelationship be-improvement rate, 95%CI 22-42, p < 0.001). This evalua-
tween systemic and splanchnic haemodynamic effects. Thaion was recently confirmed in a systematic review in
ideal approach to the treatment of portal hypertension and itsvhich antibiotic prophylaxis decreased mortality (RR
complications would be to prevent the development of hepat-0.73, 95% CI 0.5 to 0.95) and the incidence of bacterial
ic fibrosis, which plays a role in the development of portal infections (RR 0.40, 95% CI 0.32 to 0.51). None of the
hypertension. However, no clinically effective antifibrotic antibiotic regimens (quinolones in the majority of the tri-
drug is currently available. als) was superior regarding mortality or the incidence of

bacterial infection$.
Pharmacologic treatment of acute variceal
bleeding Randomized controlled trials for treatment of acute
variceal bleeding

Pharmacologic treatment is aimed at arresting haemor-
rhage by decreasing pressure and blood flow within the oe-vasopressin
sophageal varices, thus allowing haemostasis at the bleed-
ing point. Drugs currently used in the treatment of acute va-  Vasopressin, although now infrequently used in Eu-
riceal bleeding include vasopressin or its analogues, alongope, has been in use for over 30 years. At pharmacologi-
or in combination with nitroglycerin and somatostatin or its cal doses, it induces splanchnic arteriolar vasoconstriction
analogues. These have been compared with emergencgnd decreases portal tributary inflow with resultant reduc-
sclerotherapy (more recently with band ligation as well) be- tion in portal pressure.
cause endoscopic therapy represents the gold standard in In comparison witmon-active treatment or placelim4
the management of acute variceal haemorrhage as it infandomised control trials (RCTs) comprising 157 patients,
creases hospital survivaAntibiotics are also part of the there was a clear trend in favour of vasopressin in the con-
treatment strategy for acute gastrointestinal bleeding in cir-trol of bleeding but the result was not statistically signifi-
rhotic patients, as they have been shown to decrease mortatant (OR 0.23, 95% CI 0.05-1.02). Moreover, there was no
ity in a more substantive fashion than vasoactive drugs anddifference in mortality (OR 0.98, 95%CI 0.47-2'9Yaso-

perhaps reduce early rebleeding. pressin may actually increase the mortality rate because of
the vasoconstrictive effects on other orgins.
Antibiotic therapy In addition to doubts regarding its efficacy, vaso-

pressin carries an extensive side effect profile; it may
Bacterial infections have been documented into 35- cause severe abdominal colic, cardiac arrhythmia, myo-
66% of patients with cirrhosis who have variceal bleed- cardial ischemia, mesenteric ischemia and cerebrovascu-
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lar episodes. The drug needs to be stopped in up to 25%ording to the Jadad score) were analy8&ad.one study,
of cases.The systemic vasoconstrictive effects of vaso- also included in the meta-analysis, terlipressin was admin-
pressin maybe minimized while maximizing the portal hy- istered with glyceryl trinitrate by an intensive care team,
potensive effect by adding nitrovasodilators. Nitroglycer- within one hour after an emergency call before hospital
in is a potent venodilator that reduces the portal vascularadmissior?®
resistance and also improves myocardial performance. Terlipressin was also comparedv@sopressin with or
The recommended dose of vasopressin is 0.4 U/min, as awithout nitroglycerinein 5 unblinded studies. A review of
intravenous infusion; 4-hourly sublingual nitroglycerin these trials showed that failure to control bleeding was
should be prescribed simultaneously, maintaining blood less frequent with terlipressin but the result was not statis-
pressure at 100 mg Hg or more. Three RCTs (176 pa-tically significant (OR 0.64, 95% CI 0.36-1.14). There
tients) compared vasopressin alone wilsopressin plus  was no difference in mortality between the two treatment
nitroglycerin.Meta-analysis showed that failure to control arms (OR 1.48, 95% CI 0.85-2.57). The complication rate
bleeding was significantly less common with vasopressin was significantly lower with terlipressin even when vaso-
plus nitroglycerin (OR 0.39, 95% CI 0.21-0.72) although pressin was associated with nitroglycéfin.
no survival benefit was demonstrated (OR 0.94, 95% CI The meta-analysis of 3 RCTs comprising 302 patients
0.49-1.79)° Side effects were significantly reduced with comparing terlipressin witiomatostatirfailed to demon-
the combination treatment, but as the therapy is compli- strate a significant difference in failure to control bleeding
cated to use, it has had little impact in clinical practice.  or in survival'®* Compared witloctreotide(in 3 unblinded
Trials comparing vasopressin wisitlerotherapy?*® RCTs including 203 patients), the data suggested that oct-
have shown no significant differences in the control of reotide may be superior to terlipressin with respect to ini-
bleeding and survival, except in one sttdyhere re- tial haemostasis (RR 1.62, 95% CI 1.05-2.50), but there
bleeding was significantly lower in patients treated with was no difference in blood transfusion requirements or in

sclerotherapy. mortality 1°
In addition, terlipressin was found to be as effective as
Terlipressin balloon tamponadé preventing failure to control bleed-

ing or death but due to different definitions of endpoints

Terlipressin is a synthetic analogue of vasopressinand the inherent difficulty to conduct blinded trials using
(triglycyl lysine vasopressin), which is converted in vivo balloon tamponade, it is difficult to interpret the restilts.
into vasopressin by enzymatic cleavage of the triglycyl  Recently, terlipressin was comparedstderotherapy
residues. This results in a low plasma concentration of va-in a multicentre RCT involving 219 patients. The authors
sopressin with a concomitant reduction in the side effectsconcluded that terlipressin and sclerotherapy were equally
and allows terlipressin to be administered every 4 hours.and highly effective therapies for the initial control of va-
The standard dose is 2 mg every 4 hours for the initial 24riceal bleeding and prevention of early rebleeding (failure
hours; 1 mg 4-hourly for the next 24 hours. Some units rates 33%versus32% and early rebleeding 43%6rsus
prolong its use to 5 days. 44% in the terlipressin and sclerotherapy groups). They

It is known that terlipressin produces decreases in por-were also similar regarding incidence of complications,
tal pressure of 16-35% and in collateral blood flow of transfusion requirements, in-hospital stay and 6-week
32%. According to a recent double-blind trial with 20 cir- mortality. Terlipressin was better tolerated than sclero-
rhotics, terlipressin produced significant and prolonged therapy (side effects 20%ersus30%)32*
decreases in variceal pressure and in the estimated va- Finally the combination aerlipressin with sclerother-
riceal wall tension greater than the change in wedgedapy has been reported to be more effective than sclero-
HVP. The hypotension and the fall in the cardiac index, therapy alone. Analysis of RCTs with patients treated with
known side effects from previous studies, were con- sclerotherapy at the initial diagnostic endoscopy (3 RCTs
firmed® A separate indication that has been suggested forwith 271 patients) showed that addition of terlipressin was
use of terlipressin in cirrhotics is hepatorenal syndrome associated with beneficial effects that were either statisti-
type 1; several studies have shown improvement in renalcally significant (reduction of failure of initial haemosta-
function and an increase in survivat This beneficial ef- sis RR 0.75, 95% CI 0.58-0.96) or approached statistical
fect of terlipressin has further strengthened its role in the significance (reduction of mortality RR 0.74, 95% CI
treatment of acutely bleeding varices. 0.53-1.04)19Table 1)

The clinical efficacy of terlipresswersusplacebowas
evaluated in a systematic review of 7RCTs with a total of Somatostatin
443 patients. The results indicated that terlipressin was as-
sociated with a statistically significant reduction in failure Somatostatin (SMS) is 14-amino acid peptide that has
of initial haemostasis (RR 0.66, 95% CI 0.55-0.93) and in been used in the pharmacological treatment of variceal
all cause mortality (RR 0.66, 95% CI 0.49-0.88). Similar bleeding. It increases splanchnic vascular resistance main-
results were drawn even when only high quality trials (ac- ly by inhibiting the release of vasodilatory peptides such
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Table |. RCTs for the combined treatment (Drug + endoscopic therapy) in acute variceal bleeding.

Author-year (ref) No. pts Child’s C Rebleeding Mortality
Terlipressinvs placebo after initial variceal sclerotherapy (T/p)
Levacher 1995 41/43 81% 12/23 12/20
Brunati 1996 A 28/27 36% 5/11 4/4
Patch 1999 A 66/66 62% 37/40
22/28
loannou 2001 (19) total: 135/136 54/74 38/52
RR (95% CI): 0.75 (0.58-0.96) 0.74 (0.53-1.04)
Somatostatin + Sclerotherapyg Sclerotherapy alone (SMS + S/S)
ABOVE 1997 (41) 101/104 26% 35/57* 27124 (6 wks)
Signorelli 1996 (42)A 33/30 NR 6/11 NR
Octreotide + Sclerotherapss Sclerotherapy alone for early rebleeding (OCT + S/S)
Primignani 1995 (55) 26/32 11/16 8/11 10/7
Octreotide + Sclerotherapss Sclerotherapy alone or with placebo (OCT + S/S)
Besson 1995 98/101 37% 1/25 12/12
Brunati 1996 28/27 NR 7/11 4/4
Signorelli 1997 44/42 NR 7112 NR
Dagher 2000 (10) total: 170/170 25/48 16/16
POR (95% CI): 0.43 (0.25-0.74)= 0.002
Freitas 2000 (58) 44/42 14/15 8/16* (in 48 hours) 2/1
Zuberi 2000 (59) 35/35 57£08+59+0.6 2/8*(in 5 days) 1/1
Octreotide + Variceal ligatious Variceal Ligation alone (OCT + VL/VL)
Sung 1995 (60) 47147 20% 4/18 5/11
Early administration of Vapreotides placebo followed by endoscopic therapy (V/p)
Cales 2001 (61) 98/98 36/39 65/49* (5 days) 14/21 (42 days)
* statistically significant A: abstract

as glucagon, vasoactive intestinal peptide and substancélVPG and prevented secondary elevations induced by
P. Therefore it reduces splanchnic and azygos blood flowtest meal or blood transfusion. These findings suggest that
and portal pressure. SMS has also been reported to supmonitoring HYPG may stratify further bleeding risk and
press endothelin-1-induced HSC contraction via SMS re- give prognostic information for treatment respofise.
ceptors type 2 On the other hand, Huang et al recently Three RCTs evaluated the efficacy of SMS8sus pla-
reported that in the presence of endothelin-1, SMS as wellceboand came to divergent conclusiéagin the largest

as octreotide, exert a local vasoconstrictive effect on thetrial, 5 days continuous administration of SMS (250ugr/h)
collateral vessels of portal hypertensive PatShese was associated with a significant decrease in bleeding
mechanisms may also play a role in the arrest of haemor-control failure (36% versus 59%, p = 0.036) and transfu-
rhage by SMS. sion requirement®.In the other two studiés* the short-

In cirrhotics, SMS has variable effects on wedged he- er period of administration of SMS (only 30h and 24h re-
patic venous pressure and is associated with a decrease spectively) as well as the unusually high placebo response
hepatic blood flow. However, azygos blood flow de- rates observed (83%-the highest in the literature-and 70%
creased in all studies, indicating a decrease in collateralrespectively) may explain their negative results. These
flow.2”2 SMS induces a dramatic (nearly 50%) but only differences in the reported results caused statistically sig-
transient change in portal pressure, azygos flow as well asificant heterogeneity in the meta-analysis of the 6 RCTs
in variceal pressure when given as a R§0bolus?*<°In- (401 patients), which compare SMS with placebmac-
fusion of 25Qug/hour after bolus achieves a moderate de- tive treatmen{p = 0.004). There was a trend in favour of
crease in HVPG (6%) but azygos blood flow returns to SMS but the result was not statistically significant (OR
values close to baselidéHowever, SMS infusion of 500 0.6, 95% CI 0.2-1.65). There was no difference in mortal-
pa/h is associated with more consistent haemodynamic ef4ity between the two treatment groups (OR 1.20, 95% CI
fects (HVPG decreased by 13% and azygos blood flow by0.65-1.66):° Similarly, no difference between SMS and
23%)2° In the setting of acute variceal bleeding, 280h placebo or no treatment was reported in another meta-
SMS produced a significant and sustained decrease iranalysis®
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SMS was compared withasopressin with or without  rotherapy compared with 62% of patients treated with
nitroglycerinin 7 RCTs with a total of 301 patients. Two sclerotherapy plus placebo (p < 0.@Table I} Another,
meta-analyséd! showed that SMS is equivalent in effica- non-randomised study showed that the percentage of ac-
cy to vasopressin (control of bleed and mortality) but tive bleeders was further decreased when the dose of SMS
complications were significantly higher with vasopressin was increased to an infusion of 50@/h and boluses of

(46%versus6.5%). 500pug. Furthermore, in patients undergoing sclerothera-
SMS was also shown to have no statistical difference in py, the infusion of SMS for only 48 hours was not found

either efficacy or mortality when compared witalloon as effective as the 5-day administrattén.

tamponadean two trials®=? As expected, the use of bal- A recent multicentre RCT was conducted to investigate

loon was associated with a significant higher complication the efficacy of low and high doses of SMS in controlling

rate (33%versus9.7%)3% variceal bleeding. The SMS dose schedules the patients

Three RCTs with a total of 197 patients, have com- with acute variceal bleed received were (A) one g§0
pared the efficacy of SM8ersussclerotherapyin the bolus + 25Qug/h infusion; (B) three 25(g boluses + 250
control of variceal haemorrhage. Meta-analysis showed pg/hr infusion; (C) three 2509 boluses + 50Qg/hr infu-
that there was no statistical difference in failure to control sion. The results showed that the %@@hr infusion com-
bleeding (OR 1.55, 95% CI 0.76-3.18) or death (OR 1.51, pared with schedules A/B achieved a higher rate of con-
95% CI 0.8-2.87) although there was a trend in favour of trol of bleeding (82%ersus60%, p < 0.05), less transfu-
sclerotherapy with all the trials showing sclerotherapy to sions (3.7 £ 2.%ersus2.5 £ 2.3 UU, p = 0.07) and better
be slightly more effective. However complications were survival (93%versus70%, p < 0.05}*
statistically significantly less frequent in patients treated
with SMS (OR 0.41, 95% CI 0.2-0.88)Other meta-anal-  SMS analogues: octreotide and vapreotide
yses confirmed no benefit of SMS compared with sclero-
therapy for any of the outcomes. Adverse events were sig- Octreotide is a cyclic synthetic octapeptide analogue of
nificantly more frequent with sclerotheraffy® A recently SMS that shares 4 amino acids with the native compound,
published multicentre, Spanish stdtyomprising 169 pa-  which are responsible for its biological activity. It has long-
tients, showed that continuous SMS infusion for 5 days er half-life and can be administered subcutaneously. Oct-
(250pug/hr after a 25@Qug bolus repeated every 24 hours) reotide has only modest effects on the wedged hepatic pres-
after the initial control of bleeding by volume replacement sure gradient and variable effects on intravariceal pres-
and/or vasoactive drugs was as effective as sclerotherapygure?®“When used as a bolus of &6, it produces a sharp
in the prevention of early variceal rebleeding (188tsus but transient decrease in portal pres§uaad a transient
14%). There was no difference in mortality between the decrease in azygos blood fléiW-However these effects ap-
two treatment groups (9% in both groups). The safety of pear to be short-lived and a continuous infusion, in a variety
the SMS treatment was also confirmed in this study, as theof doses (50, 100 or 25%@/h), neither maintained nor pro-
rate of complications was statistically significantly lower longed thent®*° Moreover, repeated boluses of octreotide

in the SMS groupf = 0.00019). cause a significant tachyphylaXfsSome of the effects of
Finally, a large RCT involving 205 patients investigat- octreotide on variceal bleeding may be mediated by blunt-
ed whether the early administration®S in combina-  ing postprandial hyperaemia i.e. blood in the gut and the

tion with sclerotherapyas more effective than sclero- consequent increase in portal presstiteAs with SMS,
therapy alone.41 Up to 8 bolus injections of 2&0were octreotide therapy as a continuous infusion ofi§h can
given before the emergency endoscopy, followed by 250be maintained for 5 days to prevent early rebleeding.

pg/h SMS infusion. Treatment failure-defined as the oc-  Studies of octreotide have not demonstrated a consis-
currence of at least one of either excess transfusion retent benefit in efficacy or safety compared with other ther-
guirement, haematemesis, haemodynamic instability, res-apies. The results of a recent meta-analysis favour oct-
cue therapy or death—was less frequent in the SMS plugeotide in the control of variceal bleeding over all alterna-
sclerotherapy group (35%ersuss5%, p = 0.004). Deaths tive therapies combined (RR 0.63, 95% CI 0.51-0.77),
during infusion were also less in that group but the result vasopressin/terlipressi(RR 0.58, 95% CI 0.42-0.81) or
was not statistically significant. There was no difference no additional intervention/placebgafter initial endo-

in the incidence of complications between the two treat- scopic therapy before randomization) (RR 0.94, 95% CI
ment groups. The authors also concluded that the emer0.55-1.62)® Octreotide treatment for acute variceal
gency sclerotherapy is much easier in patients receivingbleeding was found to be comparabld#&loon tampon-
SMS than placebo. Active bleeding at endoscopy was ob-adein one study® However in contrast, the meta-analysis
served only in the 27% of patients in the SMS group com- of octreotide treatment by Gotzsche showed no benefit of
pared to 42% in the placebo group. Similar results werethe drug over placebo or no treatment, in the use of bal-
obtained in a small study with the same design publishedloon tamponade or number of patients with rebleeéing.
in abstract fornt? In this study, control of haemorrhage No improvement in mortality was seen with octreotide
was achieved in 81% of patients receiving SMS plus scle-versus any alternative therafsy?
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The effectiveness of octreotide was further questioned An unblinded study comparedriceal ligation plus
in a double blind RCT that was not included in the meta- octreotideversusvariceal ligation alone; the combination
analyses. In this study, the largest ever carried out to eval{reatment was significantly better in the prevention of re-
uate the efficacy of a vasoactive drug (n = 262 patients), ableeding® In all these studies, mortality was not signifi-
continuous 5-day infusion of 50g/h octreotide, starting cantly different between the treatment groups.
as soon as possible after admission was not more effective Vapreotide is a N synthetic SMS analogue that has
than placebo, whether or not injection sclerotherapy waslonger half-life than the natural hormone (30 miessus
needed for active bleeding in drug faildtd=inally, two 3 mins). Vapreotide has recently been studied and found
recent studies for the prevention of early rebleeditg  effective as adjuvant to endoscopic therapy for the control
compared octreotide (1Q@g 8-hourly subcutaneously) of acute variceal bleeding. Mortality at 42 days was once
versusplacebo. Both studies found no difference in early again not affecteé.(Table I)
rebleeding or mortality between the two treatment groups A recently published meta-analy8iassessed whether
(Table 1) In particular, in the RCT by D’Amico et &, vasoactive drugs (SMS, octreotide, vapreotide) may im-
262 patients were randomised to octreotide or to placebaprove the efficacy of endoscopic treatment. Eight RCTs
and b-blockers and/or sclerotherapy were allowed togeth-with 939 patients were summarized and the authors report-
er with the experimental treatment. Among patients eligi- ed that SMS and its derivatives improve the efficacy of en-
ble to b-blockers and/or sclerotherapy, while 15-day re- doscopic therapy to achieve initial control of bleeding (RR
bleeding rates were similar in the octreotide and placebol1.12, 95% CI 1.02-1.23) and 5-day haemostasis (RR1.28,
groups, there was a significant reduction of rebleeding ep-95% CI 1.18-1.39) yet failed to improve mortality. This
isodes (p = 0.03), blood transfusions (p = 0.04) and daysparadox between efficacy in control of bleeding and lack of
of stay in hospitalg{ = 0.0001) in the octreotide group 6 effect on mortality raises the issue of definitions of control
weeks after randomization. of bleeding in trials — are they clinically relevant?
Octreotide has also been directly compared 8BS Long acting octreotide (sandostatin-LAR) failed to de-
after initial haemostasis with sclerotherapy. Although both crease portal pressure in cirrhotic patiéatdrotensin I,
drugs were found equally effective in the control of bleed- a vasoactive ‘somatostatin-like’ cyclic peptide has recent-
ing, a significant higher transfusion requirement was ob- ly be cloned from man and reported to be a potent vaso-
served in patients receiving octreotide. constrictor. The pharmacokinetics and pharmacodynamics
Six RCTs comparing octreotide wiitlerotherapy of urotensin Il are presently unknown but it may prove to
were recently reviewed. The trials included 497 patients. have a role in the treatment of acute variceal bleeding in
No significant difference was identified between the two the future®*
treatments regarding failure to control bleeding (RD —
0.03, 95% CI —0.09 to 0.03) and mortality (RD —-0.02, Conclusion
95% CI —0.1 to 0.06). Adverse events and serious adverse
events were more frequent with sclerotherapy (pooled RD  Currently, terlipressin is one of the agents of first
0.06, 95% CI —0.05 to 0.17.These results were con- choice for the treatment of acute variceal bleeding. Com-
firmed in a recent RCT in 197 patients with recent bleed- pared with endoscopic therapy (the gold standard therapy
ing58 as well as in two other meta-analyses of octreotidefor acute variceal haemorrhage) it is equally effective in
treatment®s® the initial control of bleeding and the prevention of early
The comparison and combination aftreotide with rebleeding. Terlipressin reduces mortality and it should be
endoscopic treatmetmias been the subject of a consider- administered as soon as possible before endoscopic inves-
able number of studieRecently, several clinical trials  tigation and maintained for at least 2 days, preferably 5
have used octreotide in combination with sclerotherapy days, to prevent early rebleeding. When used as an adju-
and compared this treatment with placebo or sclerothera-vant to emergency sclerotherapy, terlipressin improves
py alone. The pooled data have shown that control of va-haemostasis and reduces mortality that approaches statis-
riceal bleeding was significantly better in patients re- tical significance. Its ‘renal protective’ role may also
ceiving combination therapy (POR 0.43; 95% CI 0.25- favour it as the drug of first choice.
0.74)1° In the randomised study by Freitas et al, However, SMS in comparative trials with terlipressin has
octreotide infusion proved a valuable adjuvant treatment a directly comparable efficacy with fewer side effects. There
to sclerotherapy in active variceal bleeding (control of is insufficient data to support SMS or octreotide monothera-
acute active bleeding p < 0.001, haemostasis at 48hourpy in the treatment of acute variceal bleeding. Nevertheless,
p < 0.04)%® However, another RCT showed no signifi- SMS can be safely and effectively used as adjuvant therapy
cant difference in the arrest of bleeding in the to sclerotherapy during the critical 5-day period following
octreotide+sclerotherapyersusoctreotide alone groups. variceal bleeding and it can be administered as early as clini-
Episodes of early rebleeding, blood transfusions and cal signs of bleeding are observed. The therapeutic strategy
hospital stay were significantly less in the combination of combined drug and sclerotherapy appears to have a sound
group”® (Table I} basis, so that SMS combined with sclerotherapy is also a reg-
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imen of first choice. The evidence currently demonstrating (20% mean improvement rate, p < 0.001) and 5 patients are
efficacy of octreotide in acute variceal bleeding is less thanneeded to treat to prevent one rebleeding episode. Survival
that for SMS. The optimal dose, route and duration of treat-was also significantly improved in patients treated with b-
ment are not adequately determined. blockers (5.5% mean improvement rate, p < 0.05), this be-
The currently recommended treatment schedule foring more marked in patients with more advanced liver dis-
acute variceal bleeding is administration of a vasoactive ease. However, there was significant heterogeneity in this
drug at the time of admission followed by with endoscop- analysis (p < 0.01). Fourteen patients are needed to treat to
ic treatment at the time of diagnostic endosc®pic- prevent one death. Adverse events, generally mild, oc-
cording to the latest published meta-analysis, this ap-curred in 17% of patients in these RCTs. There was no fatal
proach improves initial control of bleeding (RR1.12, 95% complication. A previous meta-analysis also reported sur-
Cl1 1.02-1.23) and 5-day haemostasis (RR 1.28, 95% Clvival benefit to be almost statistically significént.
1.18-1.39) but fails to affect significantly the mortafty.
For the treatment of acute bleeding from portal hyper- NSBBs+ ISMN versusNSBBs
tensive gastropathy (incidense3% at 3 years), vasoac-
tive drugs have been used with high success rates in un- Nitrates have also been shown to reduce portal pressure
controlled trials. Endoscopic or surgical interventions are by selective venodilation in the splanchnic circulation, by
considered in drug failures. promoting reflex splanchnic vasoconstriction as a response
In contrast to the type of vasoactive drug, there is noto reduced mean arterial and cardiac filling pressures and
doubt that prophylactic antibiotics must be used in all cirrhot- also by reducing intrahepatic resistafic@ However, it is
ics with upper gastrointestinal bleeding independent of thewell known that patients with advanced cirrhosis have
presence of infection. The optimal regime is yet to be decid-marked vasodilatation and the fall in arterial pressure and he-
ed. The data on antibiotics and infection indicate that all N patic blood flow, together with the reduction of preload and
studies on acute variceal bleeding will need to include datacardiac output caused by nitrates, may have deleterious ef-
on therapeutic use of antibiotic and diagnosis of infection.  fects, the deterioration of renal function being one of tHem.
The combination NSBBs and ISMN has been found to
Prevention of recurrent variceal bleeding be more effective than b-blockers alone in reducing high
portal pressur&™In the clinical setting, in a randomised
Patients surviving the first episode of variceal bleeding trial by Gournay et al, the addition of isosorbide mononi-
are at very high risk of recurrent bleeding (70% or more attrate (ISMN) significantly improved the efficacy of propra-
1 year) and death (30%-50%). Therefore, the general con-nolol alone in the prevention of variceal rebleeding but only
sensus is that all patients who survive an episode of va-after stratification according to age (i.e. <\E¥sus> 50
riceal bleeding must receive some effective long-term years old, p = 0.03, or by adding an additional year of fol-
therapy to prevent further variceal bleedth@here is no low up, p = 0.05). However, no significant difference was
role for observational policy as active therapy has provedfound in overall rebleeding and survival. Moreover, more

to be superior to none. patients in the combination group had to discontinue thera-
py due to side effect§.Similarly, no additional benefit

Randomized controlled trials for the prevention of va- from the combination of NSBBs and ISMN was reported in

riceal rebleeding a study published in abstract form. Of note, authors report-

ed higher mortality in the combination gréu@able II).
Non selective b-blockexgrsus placebo
Sclerotherapyersusdrugs
Non selective b-blockers (NSBBs), propranolol and
nadolol, have been extensively evaluated for the preven- Twelve RCTs including 971 patients, compared sclero-
tion of variceal bleed in RCTs. They decrease the therapy versus drugs (propranolol or nadolol+ISMN) for
splanchnic blood flow by reduction of cardiac output and the prevention of recurrent bleeding (from any source, e.g.
reflux splanchnic arterial constriction. They also have a varices, portal hypertensive gastropathy bleeding, or scle-
direct effect on portocollateral resistance, decreasing azy-rotherapy ulcers). These were systematically revie\ed.
gos and gastroesophageal collateral blood flow. The ef-There was a striking heterogeneity in the evaluation of re-
fect of propranolol on HVPG is moderate (mean reduction bleeding (p = 0.004). The POR showed that there was no
12-16%5¥°67%88%and it is achieved in about one-third to significant difference between the two treatment modali-
one-half of treated patients. ties (POR 0.88, 95% CI 0.58-1.32). More patients ran-
A recent meta-analysis by Bernard et al summarizes thedomised to sclerotherapy survived but the result was not
results of 12 RCTs (769 patients followed up for 21+ 5 statistically significant (POR 0.95, 95% CI 0.58-1.32).
months) comparing NSBBsersusplacebo for the second- Moreover, the number of patients free of adverse events
ary prevention of variceal bleedingTreatment with b-  was significantly higher in the drug group compared to the
blockers significantly decreased the risk of rebleeding sclerotherapy group (POR 0.85, 95% CI 0.65-1.11).
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Table 1. RCTs for the prevention of variceal rebleeding (not included in meta-analyses)

Author-year (ref) No. pts Follow up Rebleeding Mortality
NSBB/NSBB+ISMN

Gournay 2000 (75) [PRO] 49/46 2years 28/18 11/11
Patti 1999 (76)A [NA] 51/53 NR 20/27 7/17*

VL/NSBB+ISMN

Minyana 1999 (80) A [NA] 70/69 20/15 months 35/24 27/22
Agrawal 2002 (81)A [PRO] 53/51 18/16 months 10/13 77

Lo 2001 (82) A [NA] 60/61 NR 21/30 15/4
Villanueva 2001 (83) [NA] 72]72 21months 35/24* 30/23
Patch 2002 (84) [PRO] 33/30 168/163 days 17/9* 7/8
VL+nadolol+sucralfaters VL (VL+drugs/VL)

Lo 2000 (85) 60/62 21 months 14/29* 10/20
TIPSvsPRO+ISMN (TIPS / drugs)

Escorcell 2002 (86) 47/44 2 years 13%/49%* 28%
* statistically significant A: abstract

PRO: propranolol NA: nadolol VL: variceal ligation

Sclerotherapy + drugsersussclerotherapy significantly less variceal episodes (similar upper Gl

bleeding episodes) but a higher death ¥&&mally, Vil-
There are 12 RCTs that compare sclerotherapy and drugé&anueva et al reported favourable results in the drug group
(propranolol, nadolol and isosorbide-5-mononitratsus regarding rebleeding (the difference was more pro-
sclerotherapy alone, comprising 853 patiéhit$eoretically nounced among patients whose liver function was well
the drug might prevent rebleeding before variceal oblitera- preserved) and complication raté§.he study from our
tion. One problem with this group of studies is that in only unit, soon to be published, has shown drug therapy is
one study was the effect of b-blockers evaluated after obliter-equivalent to bandirig(Table ).
ation’” In the others, the drug was stopped at eradication.
There was statistically significant heterogeneity both in the EVL + drugsversuseEVL
direction and the size of the effect of treatment but not for
survival. POR showed that there was statistically significant-  Recently, a triple therapy, (EMio reduce variceal size,
ly less rebleeding (POR 0.54, 95% CI 0.34-0.86) and fewernadololto lower portal pressurand sucralfate to heal oe-
deaths (POR 0.65, 95% CI 0.43-0.97) in the combined treat-sophageal ulcersjas compared with EVL alorf&This tri-
ment arm. A recent abstract also favoured the combination ofple therapy proved more effective in terms of prevention of
sclerotherapy and propranolol in reducing the incidence ofvariceal recurrence, variceal and upper Gl rebleeding. No
recurrent haemorrhage from gastric souftes. significant difference in death rate was identif{&eble II).
Sclerotherapy and subcutaneous octreotide was also
compared with sclerotherapy alone for the prevention of TIPSversusdrugs + endoscopic therapy
early rebleeding, as already discus®e&fas well as for
long term management of patients after variceal haemor- When Escorsell et al compared TIP&susdrug ther-
rhage’® This last study showed significantly better re- apythe 2-year rebleeding rate was significantly less in the
bleeding (6% and 44% respectively, p = 0.037) and mor- TIPS group. However, the drug group experienced less
tality rates (0% and 25% respectively, p < 0.02) in the encephalopathy and more frequent improvement of the
combined treatment group. However, the study raised theChild-Pugh score with lower costsMeta-analysis of
possibility of a severe selection bias due to the exceeding-RCTs (including 750 patients) comparing TIPS with en-
ly high rebleeding rates in the sclerotherapy group. There-doscopic therapy with or without additional drug therapy
fore, the clinical efficacy of subcutaneous octreotide in re- reached similar conclusions; TIPS reduces the risk of re-
ducing rebleeding rates remains uncertain. bleeding but increases the risk of hepatic encephalopathy
without effect on survival (TABLE II).
EVL versusdrugs
Haemodynamic monitoring of the
Five RCTs (3 in abstract form) assessed the efficacy ofdrug therapy
EVL versus NSBBS and ISMR:24In two there was no
significant difference in the variceal rebleeding episodes = The pharmacological treatment of portal hypertension is
or in survival®8! n one, the ligation group experienced based on the assumption that a sustained reduction in portal
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pressure reduces the incidence of variceal haemorrhage. Aprove fatal in 30-50%. Consequently, the primary preven-
absolute value of HVPG& 12mmHg or a reduction &f tion of variceal haemorrhage is an important therapeutic
20% in HVPG from baseline is associated with a very low goal.

risk of rebleeding. This approach has been reported to be The optimal prophylactic treatment should be easy to
successful using propranolol for both primary and second-administer, have relatively few side effects, and be rea-
ary prophylaxis of variceal haemorrh&g&:2In particular, sonably effective. Drug therapy potentially fulfils these
achieving a 20% decrease in either variceal pressure ocriteria best. In addition, drug therapy has the potential to
HVPG has been reported highly sensitive and specific for protect against gastric mucosal bleeding, which accounts
identifying patients not bleeding during follow #&Simi- for a sizeable proportion of first bleeding episétle.

larly, the combination of nadolol and ISMN reduced

HVPG to these levels in a significantly higher proportion Randomized controlled trials for prevention

than sclerotherapy treated patiefit®©ther studies howev-  of first variceal bleeding

er, did not support the above findings. A fall in HVPG of

20% was not a reliable predictor of clinical response since NSBBsversusplacebo

there was no difference in rebleeding rates between re-

sponders and non responders (48%sus?25%), whereas a The haemodynamic response after administration of b-
threshold value of 12 mmHg was useful but applied in prac-blockers is better in compensated patients without previ-
tice to relatively few patient§: ous episodes of variceal bleeding. For that reason NSBBs

The use of the above haemodynamic targets could be dave greater potential in primary rather than secondary
useful tool to identify at early stages patients who are “non- prophylaxis®
responders” to pharmacological therapy. These patients can The pooled data from all 9 prophylactic RCTs of pro-
benefit from treatment adjustments based on monitoring orpranolol or nadolol in 996 cirrhotic patients with large va-
use of alternative therapies such as variceal ligation, combi+ices showed a statistically significant bleeding risk reduc-
nation drug therapies or TIPS but this has yet to be demontion with b-blockers treatment (OR 0.54, 95% CI 0.39-
strated. In our opinion, as the studies of pressure monitor-0.74). Mortality rate was reduced with NSBBs but not
ing show the highest rebleeding rates in the group in whomsignificantly so (OR 0.75, 95% CI 0.57-1.06)hese re-
pressure was not measured, a degree of selection tookults are in agreement with previous published meta-anal-
place. In addition, several patients rebleed before re-meayses***NSBBs have been shown to be effective inde-
surement can take place. It is unclear therefore whether, ifpendently of cause and severity of cirrhosis, presence of
universally applied, pressure monitoring would result in ascites and variceal size in an analysis of individual pa-
less bleeding, and this needs to be tested in a clinical trial. tient data from 4 of the above tridfs.

Conclusion ISMNversusplacebo

The first-line treatment for prevention of recurrent va- The effectiveness of NSBBs in primary prevention of
riceal haemorrhage is b-blockade (which also preventsvariceal bleed is currently unequivocal. However, 15-25%
from portal hypertensive gastropathy bleeding). B-block- of patients have contraindications or develop side effects
ade should be continued indefinitely. Variceal band liga- precluding their use. In a single study, when ISMN was
tion has replaced sclerotherapy as it is better toleratedused in these patients, no significant difference in the 1-
with fewer side effects and is more efficacious in the sec-and 2-year actuarial probability of experiencing first va-
ondary prophylaxis. It should be used if there are con-riceal bleed was obsen&¢Table III).
traindications or intolerance to b-blockers. The use of
isosorbide mononitrate on its own is contraindicated and ISMNversusNSBBs
its use in combination with b-blockers is not sufficiently
studied. Combinations of endoscopic and drug treatments ISMN had subsequently been compared to propra-
should be further investigated. The management of pa-nolol; no significant differences were noted in bleeding
tients on drug therapy can include monitoring of haemo- rates or mortality after 29 months of follow #g-Howev-
dynamic response, but the evidence for this may not be a®r, after 7 years, patients receiving ISMN had increased
strong as initially thought. In addition, in view of lack of mortality, especially those greater than 51 years of age
non-invasive methods to measure and monitor the portalcompared with the propranolol group (72%rsus

pressure, it remains clinically difficult to recommend. 48%)°% Moreover, ISMN appears to be ineffective com-
pared with nadolol in a very recently published ran-
Prevention of first variceal bleeding domised trial with 52 patients with ascites and oesoph-

ageal varices; ISMN was well tolerated but failed to pre-
In patients with cirrhosis the risk of gastrointestinal vent variceal bleedin§.Therefore, nitrates must not be
bleeding is approximately 30% and the initial episode will used as sole agents in cirrhotic patigiible IlI).
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Table 1ll. RCTs for the prevention of first variceal bleeding (not included in meta-analyses).

Author-year (ref) No. pts Follow up First bleed mortality

ISMN/placebo

Garcia-Pagan 2001 (95) 67/66 2 years 15/7 15/9
NSBB/ISMN

Angelico 1993 (96) [PRO] 61/57 29 months 719 9/9
Borroni 2002 (98) [NA] 25/27 21.3 + 11.6 months 2/10* 8/7
PRO+S/S

Avgerinos 2000 (103) 44/42 24.6 + 9.8/26.8 £ 7.7months 10/6 8/6

PRO+VL/VL

Agrawal 2002 (106)A 46/46 8/8 months 4/5 NR

* statistically significant A: abstract

PRO: propranolol NA: nadolol S: sclerotherapy VL: variceal ligation

NSBBs and ISMMersusNSBBs variceal bleeding. Among 283 subjects in trials comparing

ligation with b-blockers therapy, ligation reduced the over-
The combination of NSBBs and ISMirsusNSBBs all risk from a first variceal bleed from 15.7% to 7.6% [RR

has been evaluated in 3 RCTs including 552 patients. The0.48, 95% CI 0.24-0.96 or relative risk reduction of 52%
combined analysis of the studies showed a non-significant(95% CI 4% to 76%)] but had no effect on all-cause mortal-
difference in the bleeding rate (10% combination group ity (17% ligation and 19% b-blocker group). No informa-
versus 15% b-blocker group) or mortality (10% both tion was given on side effects. The authors concluded that
groups)® Merkel et al followed up for 7 years the 146 pa- prophylactic ligation should be considered for patients with
tients of a multicentre RCTthat was included in the large oesophageal varices who cannot tolerate b-blockers.
meta-analysis. The authors reported higher efficacy of the Recently, Aoki et al published a decision analysis of

combined treatment in preventing bleedimpg=0.02). prophylactic treatment for patients with high risk oesoph-
The drug combination proved safe with no deleterious ef- ageal varices. The authors used a Markov model to com-
fects on ascites occurrence or on survi¥al. pare variceal ligation, b-blockers and ‘watchful waiting’
strategies in terms of bleeding-free years. They concluded
NSBBsversussclerotherapy + NSBBs that variceal ligation is an effective prophylactic therapy

in many cases, but nearly a quarter of patients with high

Two studie¥*1%2 compared NSBBs with endoscopic risk oesophageal varices and cirrhosis may benefit more
sclerotherapy for primary prevention of variceal haemor- from prophylactic treatment with b-blockefs.
rhage. B-blockers were shown to be superior to sclerother-
apy in one (2 of the 42 versus 9 of the 42 patients bled, p <EVL+NSBBversuseVL
0.03).101 In the other, the combination of b-blocker and
sclerotherapy provided no benefit over either therapy alone  When the combination of EVL and propranolol was
in the incidence of bleeding and it was associated with compared with EVL alone, the actuarial probability of
higher mortality. The mortality rate without variceal bleed- first variceal bleed and death over 18 month period did
ing was 2.75 times higher in the sclerotherapy + propra- not decrease but the incidence of variceal recurrence was
nolol groups than in the drug or control groups (p = reduced in the combination grotff.
0.002}%2, Recently, Avgerinos et al evaluated the efficacy
of combined sclerotherapy and propranaefetsuspropra- Haemodynamic monitoring of the drug
nolol alone in cirrhotic patients with varices and high (>18 therapy
mmHg) intraesophageal variceal pressure. There was no
difference in the incidence of first bleed or mortality inthe A major issue with clinical relevance with the primary
two groups, but a significantly higher complication rate in prevention of variceal bleed is the need for haemodynam-

the combination group (p = 0.00Z)Table III). ic monitoring of pharmacotherapy. While several studies
have evaluated its clinical effectiveness in secondary pre-
NSBBsversuseVL vention, in primary prophylaxis few data are available,

and it would be clinically more difficult schedule due to
Four RCTs and a recent meta-anakj$tgmave been pub-  greater numbers (compared with secondary prevention)
lished on EVL for the primary prophylaxis of oesophageal and the much lower risk of bleeding.
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Recently, Merkel et al evaluated the haemodynamic re-date easily measured surrogate markers of portal pressure
sponse to NSBBgersusNSBBs and nitrates, as defined response.
by HVPG< 12mmHg or by a decreaze20% of the base-
line, in 49 cirrhotic patients. They reported that poor hae- Prevention of the development of varices
modynamic response (41% po@rsus’/% good respond-
ers) was the main factor predicting bleeding (p = Based on experiments on portal hypertensive rats, it
0.0008)7 Alternatively, De et al have recently proposed has been shown that propranolol limits the development
that single-sitting haemodynamics assessment of acute reef collaterals, thus it may prevent from development of
sponse to high dose (80 mg) oral propranolol (HVPG varices. The first RCT did not support the above hypothe-
measured before and 90 mins after propranolol) clearlysis and showed that propranolol did not prevent cirrhotics
differentiates between responders (reduction in HVPG > without or with small varices from the development of
20%) and non-responde® However, although HVPG is  large oesophageal varicE$Moreover, the occurrence of
easy to measure, it is costly, involves hospital stay andvariceal bleeding and the survival rate did not differ sig-
would not be feasible when considering a universal use ofnificantly in patients with chronic liver disease who re-
b-blockade for all patients with varices. Other, non-inva- ceived propranolol or placeB#.However, one third of
sive methods of haemodynamic monitoring, such as va-patients were lost to follow up. Escorsell et al evaluated
riceal pressure measurement by the endoscopic gauge anithe effect of timolol, a NSBB, in cirrhotic patients without
Doppler ultrasonography are being studied. Until their ac- varices. The drug proved more effective in reducing the
curacy is further assessed, the use of the resting heart ratgortal pressure in cirrhotics without than with vari€és,
(25% reduction) and the development of symptoms to ti- suggesting greater effect of pharmacotherapy when ad-
trate the maximum tolerated dose of NSBBs representsministered in the early stages of portal hypertension, be-

the current standard of practice. fore the formation of varices. Until further encouraging
results become available, the usefulness of prevention of
Conclusion formation/growth of varices (pre-primary prophylaxis) in

clinical practice is yet unproven.

Primary prophylaxis depends on the detection of varic-
es. At present there is no standardization of screeningDrugs for future trials
practices. In the absence of compelling data suggesting
otherwise, every patient with cirrhosis (except those with Endothelin receptor antagonists
short life expectancy) should be offered a one-time
screening endoscopy to screen for varices given the low Recent evidence indicates that hepatic stellate cells
risk of endoscopy, the high prevalence of varices and the(HSCs), which are resident perisinusoidal mesenchymal
proven efficacy of primary prophylaxis. cells with a microanatomical position in the sinusoids

In cirrhotics with large varices, prophylactic b-blocker analogous to vasoregulatory pericytes, may regulate sinu-
therapy should be given; it is cheap (the second cheapestoidal blood flow. This is most evident in the context of
generic drug), easy to administer and effective in prevent-liver injury when these cells transform into myofibroblasts
ing the first variceal haemorrhage and bleeding from gas-(activated stellate cells) but may apply also to the normal
tric mucosa. We believe that, since most liver diseases ardiver. Endothelins (ETs) and Nitric Oxide (NO) play im-
progressive and liver function is an independent predictor portant roles in modulating this cell contractility, and their
of the risk of first bleeding, the presence of varices eveninterplay is a determinant factor of local sinusoidal blood
small ones, is sufficient indication to prescribe b-blockers flow, especially in injured livett?113
provided the patient is tolerant of therapy. This would  Endothelin levels are increased in injury and activated
save the use of repeated endoscopy, usually at 1-2 years tdSCs have the ability to respond to ETs via the expres-
monitor varices. The available evidence does not supportsion of ETA and ETB receptors. Exposure of stellate cells
the combination of b-blocker and ISMN for primary pro- to ET-1 results in dramatic cellular spreading, prolifera-
phylaxis. ISMN as monotherapy is contraindicated. Scle- tion and the acquisition of myofibroblast-like appearance
rotherapy does not offer any additional benefit when com- typical of the activated phenotype. Induction of smooth
bined with b-blockers and it may be harmful in patients muscle alfa-actin, a marker of activation, is prominent and
with varices who have never bled. Primary prophylaxis is dose-dependent after exposure to ETs. Since endothelin
with variceal ligation appears to be safe and may be a reais overproduced in liver injury, enhanced stellate cell con-
sonable alternative for patients with contraindications, in- tractility in this setting may lead to a perisinusoidal con-
tolerant or non-compliant to b-blockers. However it is un- striction and increased intrahepatic resistance. A mixed
likely to be a routine prophylactic treatment as it is much ET,/ET, receptor antagonist (Bosentan) was administered
more expensive and less available than b-blockers and ito isolated perfused cirrhotic livers; a high concentration
does not prevent from gastric mucosal bleeding. The fu-of bosentan reduced portal pressure by 15-20%imilar
ture is to improve on current medical therapy and to vali- compounds are currently undergoing to Phase | clinical
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trials, opening N perspectives for the treatment of portal A receptor blockade dramatically reduced collagen accu-

hypertension. mulation in rat secondary biliary fibrosis, a model refracto-
ry to most potential antifibrotic agertf Dual receptor an-
Nitric Oxide tagonism also prevents chronic fibrogenesis as reported

by Rockey et al?2 Poo et al studied the ET system in cir-

Vasodilatory molecules, NO being one of intense inter- rhotic rats and concluded that the ETs do not play a major
est, counterbalance the contractile effects of vasoconstrictole in the pathogenesis of portal hypertension but do par-
tors in the liver and other organs. NO blockade in normal ticipate in an autocrine loop that counteracts the develop-
rat livers has been shown to increase portal pressure andhent in liver fibrogenesi¥3Interestingly, modification of
enhance the vasoconstriction induced by norepineph-the microcirculation may well have a secondary effect on
rine11s the fibrogenesis and therefore the interaction of vasoactive

Vascular beds with defective NO synthesis demon- drugs/receptor antagonists-HSCs-microcirculation-fibro-
strate an abnormally increased vascular resistance. A regenesis becomes much more comptéx.
cent experimental study has demonstrated that in the cir-
rhotic liver, there is a deficit in the production of NO that Angiotensin-converting enzyme (ACE) inhibitors
is associated with an impairment in the intrahepatic va- and Angiotensin Il (ANG-Il) receptor antagonists
sodilatory response to an endothelial agonist such acetyl-
choline*® Elevation of hepatic NO is another approach ~ ANG-Il is considered a potential mediator of intrahe-
that holds promise as a means to compensate the NO defipatic portal hypertension, because its plasma levels are el-
cit and reduce activated HSCs contractility. Orally admin- evated in cirrhosis and its administration induces a rise in
istered nitrates may serve this purpose but so far becausportal pressure. Enhancement of the adrenergic vasocon-
of their effect in the systemic circulation, they have only trictor influence on the portal system, direct contractile in-
been shown to be beneficial in combination with beta- fluence on stellate cells and therefore increase in the he-
blockers. Aiming to increase the intrahepatic production patic sinusoidal resistance and, finally, sodium and fluid
of NO, portal injection of adenovirus coupled with the retention induced by stimulation of aldosterone secretion
gene encoding endothelial NO synthase has been reportmaybe mechanisms that contribute to the portal hyperten-
ed. This approach enhances the expression of NO synsive effect of ANG-Il. Hence, the use of (ACE) inhibitors
thase in liver cells and although still experimental and far and Angiotensin 1l (ANG-Il) receptor antagonists should
from being clinically applicable, significantly reduced improve PHT by inhibiting the actions of ANG-II.

portal pressure for a short peritd. Captopril, an ACE inhibitor has been evaluated in pa-
tients with cirrhosis; no significant change in HVPG was
Antifibrotic agents detected when it was administered either as a single oral

dose or for 3 weeki$>?°|n addition there was a small but

The vasoactive compounds (angiotensin Il, endothelins, significant decrease in MAP, GFR and urinary sodium ex-
NO) play a major role in the injured liver not only by regu- cretion in cirrhotics with or without ascité®¥:12” When
lation of the intrahepatic blood flow but also by direct mod- enalapril, probably a more effective than Captopril ACE
ulation of extracellular matrix production and fibrogenesis. inhibitor'?® was tested, a significant reduction in HVPG

The role of angiotensin Il (ANG-Il) and its antagonism in was observed although there was a poor response in pa-
portal heamodynamics will be discussed later; recent reportgients with severe liver dysfunctid#:*° Although MAP
though, have suggested a putative role in hepatic fibrogenefell, renal function did not change significantly. In another
sis. ANG-II as reported by Bataller et al, elicits a marked study, 5 different ACE inhibitors decreased portal flow
dose-dependent cell contraction and proliferation in activat-volume and total portal circulation resistance index pre-
ed human HSCs. These effects were totally blocked by losarsumably decreasing portal presstite.
tan and reduced by nitric oxide donors or prostaglandin E2.  ANG-II receptor antagonists where first studied in 1981
Of note, the effects of ANGII were barely detectable on qui- when intravenous infusion of saralasin reduced significant-

escent cell$® However, while systemic infusion of ANGII Iy WHPV but also MAP32 Losartan produced dramatic re-
induced fibrosis in other organs (heart, kidney), no signifi- duction 46.8% + 15.5% in HVPG in all patients with severe
cant fibrotic response was detected in the fitfadeverthe- and moderate portal hypertension (the majority were alco-

less, when Captopril was administered in bile duct ligated holic) without a clinically important decrease in arterial
rats, significantly attenuated the progression of hepatic fibro-blood pressure. Renal function did not deteriot&ten-
sis?° Further research is required in the pathogenetic role offortunately, a recent RCT failed to confirm the above excit-
ANG-II in hepatic fibrogenesis and the possible role of AN- ing data; long term losartan administration did not signifi-
Gll receptor antagonists or angiotensin-converting enzymecantly reduce HVPG and it caused hypotension and re-
inhibitors as antifibrotic agents. duced GFR in patients with moderate liver failtife.
HSCs are also a major target of ETs via type A and typelrbesartan, an ANG-Il antagonist that does not require he-
B receptors. Recently, Cho et al showed that selective ET-patic metabolism to an active metabolite, has been reported
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to reduce HVPG by 42%° However, in a recent study, Carvedilol has unpredictable bioavailability in the pop-
Irbesartan only modestly reduced the portal pressure andilation of cirrhotics; therefore it should be used with cau-
induced marked arterial hypotension and renal impairmenttion on account of its potential for systemic hypotension.
in patients with advanced cirrho&¥The pronounced ef-  Low starting dose of 3.125 mg twice daily (as in patients
fects in arterial pressure with marginal reduction in portal with heart failure) is strongly recommended. To date there
pressure were once again emphasized in a pilot study withare no clinical studies looking at the effect of carvedilol in
25 cirrhotic patient$®” ANG Il receptor antagonists may preventing variceal bleeding.
prove to be useful in early but not in late cirrhosis for their
antifibrotic potential. Due to effects on the kidneys they Clonidine
should not be used in cirrhosis.
It is a central alfa 2-adrenoreceptor agonist that induc-

Alfa-adrenoceptor antagonists es a sustained decrease in sympathetic nervous activity

and portal pressure without adverse effects on hepatic

Prazosin, an alfa 1 adrenergic blocker, is another va-blood flow and liver functiot” Short and long term

sodilator that reduces portal pressure in patients with cir-clonidine administration did not modify renal haemody-
rhosis and may have synergism with propranolol. An ini- namics or induce natriuretic responses in patients with as-
tial study comparing prazosin with propranolol showed cites despite the marked fall in arterial pressure and reduc-
reduction of the HVPG by 18% and 25% respectiv&y. tion in cardiac output? Clonidine resulted in a greater
Larger reductions were reported in later studies; acute re<fall in the portal pressure compared with propranolol in
duction of HVPG 25.7% and chronic reduction of HYPG alcoholic cirrhoticg*” In a more recent study only when
25.7%. However, significant fall in MAP as well as de- combined with propranolol, clonidine resulted in a fall in
crease in sodium excretion and therefore ascites was obthe portal blood flow?® There is no data on the use of
served® These findings were confirmed in a subsequent clonidine in the prophylaxis of bleeding; however its hy-
study that compared propranolol plus prazosin with pro- potensive effect may limit its clinical use.
pranolol plus isosorbide-5-mononitrate (ISMM).The
authors reported that propranolol plus prazosin caused @iuretics
greater reduction HVPG (p < 0.01), but side effects oc-
curred more frequently in this group (46 % versus 25%). Most patients with portal hypertension have an expand-
These side effects may preclude its use. At present, nced plasma volume, associated with a peripheral vasodila-
clinical trials using prazosin in primary or secondary pro- tion. The use of antialdosteronic drugs aims at decreasing

phylaxis of variceal haemorrhage are available. portal pressure through a decrease in blood volume. The
administration of loop diuretics causes acute depletion of
Carvedilol plasma volume, with a reduction of the porto-hepatic gra-

dient, but this depletion is promptly followed by an in-

Carvedilol is a novel vasodilating non-selective beta- crease in sodium retentiéf::Chronic administration of
blocker with weak intrinsic anti-alpha-1-adrenergic and cal- spironolactone in patients with cirrhosis without ascites
cium channel antagonisHt It has a rapid onset of action leads to a significant reduction of the HVP&!>*More-
with 2-4 times greater b-blocking action than propranolol. over, a recent study demonstrated the efficacy of spirono-

The haemodynamic effects of acute and chronic thera-lactone in reducing oesophageal varix pressure, both as a
py of carvedilol in patients with cirrhosis have been as- single agent and in combination with propranolol in pa-
sessed in 5 studié€:1*6In a RCT, carvedilol as a single tients not-responding to beta-block&'sHowever Suga-
dose decreased HVPG to > 20% of baseline and to < 12ho et al®*> showed that spironolactone as an adjunct to low
mmHg (the threshold for oesophageal variceal bleed) indose transdermal nitroglycerin did not demonstrate thera-
more than 50% of patients. However, carvedilol, com- peutic portal pressure reduction in cirrhotics. The use of
pared with propranol, caused a greater decrease imantialdosteronic agents, which are already widely used in
MAP.1 The same group expressed concern about the re<cirrhotic patients for the treatment of ascites, could be
duction in MAP in a recently published abstract with useful adjunctive therapy in the treatment of portal hyper-
chronic administration of 31 mg/day carvedittfiFour tension.
weeks’ therapy with 25 mg/day of carvedilol had similar
portal hypotensive effects and no significant effects on 5-hydroxytryptamine (5-HT) receptor
MAP, hepatic blood flow or renal function but a high antagonists
dropout rate was observed, mostly due to systemic hy-
potensiont** When recently tested in 10 cirrhotics for 4 A serotonin mechanism has been reported to contribute
weeks, low dose (12.5 mg/day) carvedilol led to a signifi- to the hyperdynamic circulation of portal hypertension.
cant reduction in portal pressure with minimal effects on Several studies in portal hypertensive rats demonstrated
systemic haemodynamiés. that serotonin antagonists decrease portal pressure, mainly
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due to a decrease in portal vein inflow. These findings ledthrombin timel’® has led to a large blinded study. The re-
to human studies; these showed significant reduction insults are awaited with interest.

HVPG (from 23% to 14.6%) as well as in MAP after sin- Mortality from acute variceal bleeding has decreased
glet®® or chronic administration of ketanseti Also, re- in the last few decades with the implementation of N ther-
versible portosystemic encephalopathy was observed inapeutic strategies (pharmacological, endoscopic treat-
50% of patients in one stud$®.Combination treatment of = ments and antibiotic administration). In hospital mortality
5HT3 antagonists with propranolol has also been studied;is reported to be reduced by 50% over the past 15 y@ars;
it reduced the HVPG in patients who did not initially re- although deaths in Child-Pugh A patients are rare follow-

sponded to propranol&®An initial reduction in the por-  ing gastrointestinal haemorrhage, 25% of Child-Pugh C

tal pressure was not sustained during followp. patients still die from bleeding. Similarly, El-Serag et al
demonstrated that mortality has significantly declined at

Antibiotics 30 days and 6 years (approximately 30% and 6% respec-

tively) in cohorts 11 years apart. This decline was ob-

The strong association between bacterial infections andserved despite the fact that the patients in the late cohort
gastrointestinal bleeding, as discussed earlier, has led tdvad more severe liver diseds&Reduction in bleeding re-
the use of antibiotic prophylaxis in the setting of acute lated mortality (from approximately 65% to approximate-
gastrointestinal bleeding. The obvious hypothesis thatly 40%, p = 0.024) has also been observed over a 40-year
could explain this connection is that gastrointestinal period in patients with cirrhosis admitted for a first epi-
haemorrhage could predispose bleeding cirrhotic patientssode of variceal haemorrhatjé.
to bacteraemia. However, this has been challenged by data Nevertheless, a certain number of patients with portal
that support a different sequence of events; in our unit wehypertension still die of gastrointestinal bleeding. More
have postulated that bacterial infection may be the critical investigations are necessary to evaluate the efficacy of
factor that triggers gastrointestinal haemorrhage, particu-new types of drugs or combinations of drugs in future tri-
larly variceal bleedind® In patients with varices, the high als. Although the quality of studies in portal hypertension
levels of endotoxin into systemic circulation during epi- is the best in Hepatology17it could be further improved
sodes of bacterial infectiéi*%?result in a further increase if standardized definitions of critical end points (e.g.
in portal pressure through the synthesis of endothelin andbleeding or rebleeding episodes, treatment failure, etc)
contraction of HSC&?induction of cyclo-oxygenase prod- achieved in recent consensus confereti€eare applied.
ucts may also contribut& Furthermore, endotoxim- This will help to reduce the heterogeneity that is present
duced nitric oxide together with prostacyclin induced by in RCTs in portal hypertension and clarify the best and
both endothelin and endotoxin could inhibit platelet ag- most applicable treatment options.
gregationt®® The increase in portal and subsequently va-
riceal pressure, coupled with impairment in primary hae- References
mostasis could lead to the onset of variceal bleeding.
Based on these data, antibiotic treatment in combination1. Grace ND. Diagnosis and treatment of gastrointestinal bleeding sec-
with oral NSBBs or other drugs may have a role in the ondary to portal hypertensioAm J Gastroenterol997; 92: 1081-

prevention of variceal bIeeding and reqUireS serious con-2 :'Ll'?ill'\lorth Italian Endoscopic Group for the Study and treatment in
sideration and testing. Esophageal Varices: Prediction of the first variceal hemorraghe in
patients with cirrhosis of the liver and esophageal varices: a prospec-
Agents that increase the lower oesophageal tive multicenter studyN Engl J Med1988; 319: 983-989.
pressure 3. D’Amico G, Pagliaro L, Bosch J. The treatment of portal hyperten-
sion: A meta-analytic revievidepatology1995; 22: 332-354.
. . . 4. Hartigan PM, Gebhard RL, Gregory BP. Sclerotherapy for active bleed-
Agents that constrict the physiological lower oesoph- ing eosophageal varices on male alcoholics with cirrh@sistrointest

ageal sphincter, e.g. domperidone and metoclopramide  Endosc1997; 46: 1-7.
have been Suggested as therapy In the management Of Vé" Bernard B, Cadranel JF, Valla D, Escolano S, Jarlier V, Opolon P.

; P - Prognostic significance of bacterial infections in bleeding cirrhotic
riceal bleedlng, they reduce variceal blood flow by con patients: a prospective stu@astroenterology995; 108: 1824-1834.

stricting the palisade zone, where the collaterals feed thes. Goulis J, Armonis A, Patch D, Sabin C, Greenslade L, Burroughs
varices. Studies in the past have shown that they decrease AK. Bacterial infection is independently associated with failure to
azygos blood flow and variceal press&PPéW However, control bleeding in cirrhotic patients with gastrointestinal hemorrhage.

: : : - . . Hepatology1998; 27: 1207-1212.
Ty
their role in arresting variceal bleeding is uncertéf. 7. Vivas S, Rodriguez M, Palacio M, Linares A, Alonso JL, Rodrigo L.

Presence of bacterial infection in bleeding cirrhotic patients is inde-
Haemostatic agents pendently associated with early mortality and failure to control bleed-
ing. Dig Dis Sci2001; 46: 2752-2757.

. . . Bernard B, Nguyen KE, Nguyen KE, Opolon P, Poynard T. Antibi-
The therapeutlc role of haemostatic agents has not beeﬁ otic prophylaxis (AbP) for the prevention of bacterial infections in

studied in variceal bleeding. Recently, the availability of cirrhotic patients with gastrointestinal bleeding (GB): A meta-analy-
recombinant factor Vlla which is known to correct pro- sis. Hepatology1999; 29: 1655-1661.



116

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Annals of hepatology 1(3) 2002: 102-120

Soares-Weiser K, Brezis M, Tur-Kaspa R, Leibovici L. Antibiotic
prophylaxis for cirrhotic patients with gastrointestinal bleeding.
Cochrane Database Syst R2002; (2): CD002907.

Dagher L, Patch D, Burroughs A. Drug treatment for bleeding oesoph-
ageal varicesBaillieres Clin Gastroentero2000; 14(3): 365-390.
Imperiale TF, Teran JC, McCullough AJ. A meta-analysis of soma-

tostatinversusvasopressin in the management of acute oesophageal 31.

variceal haemorrhag&astroenterologyl 995; 109: 1289-1294.
Soderlund C, Ihre T. Endoscopic sclerothenagngusconservative
management of bleeding oesophageal varices. A 5-year prospective
controlled trial of emergency and long term treatméctia Chir Scand
1985; 151:449-456.

Larson AW, Cohen H, Zweiban B, Chapman D, Gourdji M, Korula J,
Weiner J. Acute oesophageal variceal sclerotherapy. Results of a pro-
spective randomized controlled tridAMA 1986; 255: 497-500.
Westaby D, Hayes PC, Gimson AE, Polson RJ, Williams R. Con-
trolled trial of injection sclerotherapy for active variceal bleeding.
Hepatology1989; 9: 274-277.

Alexandrino P, Alves MM, Fidalgo B. Is sclerotherapy the first choice
treatment for active variceal bleeding in cirrhotic patients? Final re-
port of a randomized clinical tria). Hepatol1990; 11(suppl): S1.
Romero G, Kravetz D, Argonz J, Bildozola M, Suarez A, Terg R.

Terlipressin is more effective in decreasing variceal pressure than 36.

portal pressure in cirrhotic patienfsHepatol2000; 32: 419-425.
Halimi C, Bonnard P, Bernard B, Mathurin P, Mofredj A, di Martin
V, Demontis R, et al. Effect of terlipressin (Glypressin) on hepatorenal

syndrome in cirrhotic patients: results of a multicentre pilot study. 37.

Eur J Gastroenterol Hepat@002; 14: 153-158.

Moreau R, Durand F, Poynard D, Duhamel C, Cervoni JP, Ichai P,
Abergel A, et al. Terlipressin in patients with cirrhosis and type 1
hepatorenal syndrome: a prospective multicentre stastroenter-
ology 2002; 122: 923-930.

loannou G, Doust J, Rockey DC. Terlipressin for acute variceal
haemorrhageCochrane Database Syst R2001; (1): CD002147.

Levacher S, Letoumelin O, Pateron D, Blaise M, Lapandry C, Pourriat 39.

JL. Early administration of terlipressin plus glyceryl trinitrate to con-
trol active upper gastrointestinal bleeding in cirrhotic patidras-

cet 1995; 346: 865-868.

Colin R, Giuli N, Czernichow P, Ducrotte P, Lerebours E. Prospec-
tive comparison of glypressin, tamponade and their association in
the treatment of bleeding esophageal varices. In: Vasopressin analogs
and portal hypertension. Edited by Lebrec D, Blei AT. Pailshey
Eurotext 1987: 149-153.

Fort E, Sauterau D, Silvaine C, Ingrand P, Pilegrand B, Beauchant
M. A randomized trial of terlipressin plus nitroglycesia balloon
tamponade in the control of acute variceal haemorrliéegatology
1990; 11: 678-681.

Blanc P, Bories J, Desprez D, Pageaux GP, David XR, Diaz D, Larrey
D, et al. Balloon tamponade with Linton-Michel tube versus
terlipressin in the treatment of acute oesophageal and gastric variceal
bleeding (abstract)] Hepatol1994; 21: S133.

Escorsell A, Del Arbor LR, Planas R, Albillos A, Banarez R, Cales P,
Pateron D, et al. Multicentre randomized controlled trial of terlipressin
versus sclerotherapy in the treatment of acute variceal bleeding. The
TEST studyHepatology2000; 32: 471-476.

Reynaert H, Vaeyens F, Qin H, Hellemans K, Chatterjee N, Winand 44.

D, Quartier E, et al. Somatostatin suppresses endothelin-1-induced
rat hepatic stellate cell contraction via somatostatin receptor subtype
1. Gastroenterology2001; 121: 915-930.

Huang HC, Lee FY, Chan CC, Chang FU, Wang SS, Lin HC, Hou 45.

MC, et al.. Effects of somatostatin and octreotide on portal-systemic
collaterals in portal hypertensive raisHepatol2002; 36: 163-168.
Eriksson LS, Law DH, Wahren J. Influence of somatostatin on splanch-
nic haemodynamics in patients with cirrho€ln Physiol1984; 4: 616.

Merkel, Gatta A, Zuin R. Effect of somatostatin on splanchnic 47.

haemodynamics in patients with liver cirrhosis and portal hyperten-
sion. Digestion1985; 32:92.
Cirera l, Few F, Luca A, Garcia- Pagan JC, Fernandez M, Escorsell

A, Basch A, et al. Effects of bolus injections and continuous infu- 48.

sions of somatostatin and placebo in patients with cirrhosis: A

30.

32.

33.

34.

35.

38.

40.

41.

42.

43.

46.

double blind haemodynamic investigatidtepatology1995; 22:
106-111.

Averignos A, Armonis A, Rekoumis G, Manolakopoulos S, Argirakis
G, Raptis S. The effect of somatostatin and octreotide on intravascu-
lar oesophageal variceal pressure in patients with cirriiolsispatol
1995; 22: 379-380.

Villaneuva C, Ortiz J, Minana J, Soriano G, Sabat M, Boadas J,
Balanzo J. Somatostatin treatment and risk stratification by continu-
ous portal pressure monitoring during acute variceal bleeGiag-
troenterology2001; 121: 110-117.

Valenzuela JE, Schubert T, Fogel RM, Strong RM, Levine J, Mills
PR. A multicentre, randomized, double-blind trial of SMS in the man-
agement of acute haemorrhage from esophageal vatiepatology
1989; 10: 958-961.

Burroughs AK, McCormick PA, Hughes MD, Sprengers S, D’Heygere
F, Mcintyre N. Randomized, double-blind, placebo-controlled trial
of SMS for variceal bleedingastroenterologyt 990; 99: 1388-1395.
Gotzsche PC, Gjroup |, Bonnen H, Brahe N, Becker U, Burchart F.
SMSvsplacebo in bleeding esophageal-varices: randomised trial and
meta-analysisBr Med J1995; 310: 1495-1498.

Gotzsche PC. Somatostatin analogues for acute bleeding oesophageal
varices.Cochrane Database Syst R&802; (1): CD000193.

Jaramillo JL, de la Mata M, Mino G, Costan G, Gomez-Camacho F.
SMS versusSengstaken tube ballon tamponade for primary
haemostasis of bleeding esophageal varices: a randomised pilot study.
J Hepatol1991; 12: 100-105.

Averignos A, Klonis C, Rekoumis G, Gouma P, Papadimitriou N,
Raptis S. A prospective randomized trial comparing SMS, baloon
tamponade and the combination of both methods in the management
of acute variceal hameorrhageHepatol1991; 13: 78-83.

D’Amico G, Pietrosi G, Tarantino |, Pagliaro L. Emergency sclero-
therapyversusmedical interventions for bleeding oesophageal va-
rices in cirrhotic patientsCochrane Database Syst R2902; (1):
CD002233.

D’Amico, Pagliaro L, Bosche J. Pharmacological treatment of portal
hypertension: an evidence-based appro&emin Liver Dis1999;

19: 475-506.

Escorsell A, Bordas JM, del Arbol LR, Jaramillo JL, Planas R, Banares
R, Albillos A, et al. Randomized controlled trial of sclerotherapy
SMS infusion in the prevention of early rebleeding following variceal
hemorrhage in patients with cirrhosisHepatol1998; 29: 779-788.
Averignos A, Nevens F, Raptis S, Fevery J and the ABOVE study
group. Early administration of SMS and efficacy of sclerotherapy in
acute oesophageal variceal bleeds: the European Acute Bleeding
Oesophageal Variceal Episodes (ABOVE) randomised traicet
1997; 350: 1495-1499.

Signorelli S, Negrini F, Paris B, Bonelli M, Girola M. Sclerotherapy
with or without SMS or octreotide in the treatment of acute variceal
haemorrhage: our experience (abstragistroenterology996; 110:
1326A.

Avgerinos A, Viazis N, Vlachogiannakos J, Poulianos G, Armonis A,
Manolakopoulos S, Raptis S. Two different doses and duration sched-
ules of somatostatin-14 in the treatment of patients with bleeding
oesophageal varices: a non-randomized controlled siudgpatol
2000; 32: 171-172.

Moitinho E, Planas R, Banares R, Albillos A, del Arbor LR, Galvez
C, Bosch J. Variceal bleed Study Group. Multicentre randomized con-
trolled trial comparing different schedules of somatostatin in the treat-
ment of acute variceal bleedinfHepatol2001; 35: 712-718.

McKee R. A study of octreotide in oesophageal varibaestion
1990; 45: 60-64.

Jenkins SA, Baxter JN, Snowden S. The effects of SMS and SMS
201-995 on hepatic haemodynamics in patients with cirrhosis and
portal hypertensiorFibrinolysis 1988; 2: 48-50.

McCormick PA, Biagini MR, Dick R, Greenslade L, Chin J, Cardin F,
Wagstaff D, et al. Octreotide inhibits the meal-induced increases in the
portal vein pressure of cirrhotic patients with portal hypertension: a double-
blind, placebo-controlled studiiepatology1992; 16: 1180-1186.
Escorsell A, Bandi JC, Andreu V, Moitinho E, Garcia-Pagan JC, Bosch
J, Rodes J. Desensitization to the effects of intravenous octreotide in



49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

M Mela et al. / Drug treatment for portal hypertension

cirrhotic patients with portal hypertensioBastroenterology2001;
120: 161-169.

Moller S, Brinch K, Henriksen JH, Becker U. Efffect of octreotide on
systemic, central, and splanchnic haemodynamics in cirrhsis.
Hepatol 1997; 26: 1026-1033.

Lin HC, Tsai YT, Lee FY, Lee SD, Hsia HC, Lin WJ, Lo KJ.
Haemodynamic evaluation of octreotide in patients with hepatitis-B
related cirrhosisGastroenterology1992; 103:229-234.

Albillos A, Rossi |, Iborra J, Lledo JL, Calleja JL, Barrios C, Garcia 70.

P, et al. Octreotide prevents postprandial splanchnic hyperemia in
patients with portal hypertensioh.Hepatol1994; 21: 88-94.
Buanamico P, Sabba C, Garcia-Tsao G, Berardi E, Antonica G,

Ferraioli G, Jensen JE, et al. Octreotide blunts posprandial splanch-71.

nic hyperaemia in cirrhotic patients: a double-blind randomized echo-
Doppler studyHepatology1995; 21: 134-139.

Corley D, Cello J, Adkisson W, Ko WF, Kerlikowske K. Octreotide 72.

for acute esophageal variceal bleeding: a meta-analyaistroen-
terology 2001; 120: 946-954.

Burroughs AK. International Octreotide Varices Study Group: Double
blind RCT of 5-day octreotideersusplacebo, associated with scle-
rotherapy for trial failuresHepatologyl1996; 24: 737-739.

Primignani M, Andreoni B, Carpinelli L, Carpinelli L, Capria A,
Rocchi G, Lorenzini |, et al. Sclerotherapy plus octreotetfsusscle-
rotherapy alone in the prevention of early rebleeding from esoph-

ageal-varices-a randomised, double-blind, placebo-controlled, 75.

multicentre trial.Hepatology1995; 21: 1322-1327.
D’Amico G, Politi F Morabito A, D’Antoni A, Guerrera G, Giannuoli
G, Traina M, et al. Octreotide compared with placebo in a treatment

strategy for early rebleeding in cirrhosis: a double blind, randomized 76.

pragamatic trialHepatology1998; 28: 1206-1214.

Signorelli S, Negrini F, Paris B. Sclerotherapy with or without soma-
tostatin or octreotide in the treatment of acute variceal haemorrhage:
our experienceGastroenterologyl996; 110: A1326.

Freitas D, Sofia C, Pontes J, Gregorio C, Cabral JP, Andrade P, Ros&7.

A, et al. Octreotide in acute bleeding esophageal varices: a prospec-
tive randomized studiepatogastroenterologd000; 47: 1310-1314.

Zuberi B, Baloch Q. Comparison of endoscopic variceal sclerotherapy 78.

alone and in combination with octreotide in controlling acute va-
riceal haemorrhage and early rebleeding in patients with low-risk cir-
rhosis.Am J Gastroentera2000; 95: 768-771

Sung JJY, Chung SS, Yung MY, Lai CW, Lau JYW, Lee YT, Leung 79.

VKS. Prospective randomized study of effect of octreotide on
rebleeding from esophageal varices after endoscopic lightmcet
1995; 346: 1666-1669.

Cales P, Masliah C, Bernard B, Garnier PP, Silvain C, Szostak- 80.

Talbodec N, Bronowicki JP, et al. Early administration of vapreotide
for variceal bleeding in patients with cirrhodis Engl J Med2001;

344: 23-28.

Banares R, Albillos A, Rincon D, Alonso S, Gonzalez M, Ruiz-del-
Arbor L, Salcedo M, et al. Endoscopic treatmesitsusendoscopic
plus pharmacologic treatment for acute variceal bleeding: a meta-
analysis.Hepatology2002; 35: 609-615.

Kamath PS, Brenner K, Blei A, Bosch J, Carey W, Grace N, Kowdley
K, et al. Lack of haemodynamic response to long-acting octreotide
(sandostatin-LAR) in patients with cirrhoszastroenterologp001;
120(suppl 1): 3A.

Ames RS, Sarau HM, Chambers JK, Willette RN, Aiyar NV, Romanic
AM, Louden CS, et al. Urotensin Il: better than somatostatin for por-
tal hypertensionNature 1999; 401: 282-286.

de Franchis R. Updating consensus in portal hypertension: report of the
Baveno Il consensus workshop on definitions, methodology and thera-
peutic strategies in portal hypertensidridepatol2000; 33: 846-852.

Grace ND, Groszmann RJ, Garcia-Tsao G, Burroughs AK , Pagliaro 85.

L, Makuch RW, BoschJ, et al. Portal hypertension and variceal bleed-
ing: An AASLD single topic symposiuntepatology1998; 28:
868-880.

Groszmann RJ, Bosch J, Grace ND, Conn HO, Garcia-Tsao G, Navas&6.

M, Alberts J, et al. Hemodynamic events in a prospective randomized
trial of propranolersusplacebo in the prevention of the 1st variceal
hemorrhageGastroenterologyl990; 99: 1401-1407.

68.

69.

73.

74.

81.

82.

83.

84.

117

Feu F, Garcia-Pagan JC, Bosch J, Luca A, Teres J, Escorsell A, Rodes
J. Relation between portal pressure response to pharmacotherapy and
risk of recurrent variceal hemorrhage in patients with cirrhasis-

cet 1995; 346: 1056-1059.

Garcia-Pagan JC, Escorsell A, Moitinho E, Bosch J. Influence of
pharmacological agents on portal haemodynamics: Basis for its
use in the treatment of portal hypertensi®amin Liver Disl999;

19: 427-438.

Bernard B, Lebrec D, Mathurin P, Opolon P, Poynard T. Beta-
adrenergic antagonists in the prevention of gastrointestinal
rebleeding in patients with cirrhosis: A meta-analydispatology
1997; 25: 63-70.

Dawson J, Gertsch P, Mosimann F, West R, Elias E. Endoscopic va-
riceal pressure measurements: response to isosorbide dirate.
1985; 26: 843-847.

Navasa M, Chesta J, Bosch J, Rodes J. Reduction of portal pressure
by isosorbide-5-mononitrate in patients with cirrhosis. Effects upon
splanchnic and systemic haemodynamics and liver funcliastro-
enterology1989; 96: 1110-1118.

Moreau R, Lebrec D. Nitrovasodilators and portal hypertengion.
Hepatol 1990; 10: 263-267.

Gronzmann RJ. B-Adrenergic blockers and nitrovasodilators for the
treatment of portal hypertension: the good, the bad, the @ghtro-
enterology1997; 113: 1794-1797.

Gournay J, Masliah C, Martin T, Perrin D, Galmiche JP, et al.
Isosorbide mononitrate and propranolol compared with propranolol
alone for the prevention of variceal rebleedihigpatology2000;

31: 1239-1245.

Patti R, D'’Amico G, Pasta L, Vizzini G, Traina M, Madonia S, Licata
A, et al. Isosorbide mononitrate (IMN) with nadolol compared to
nadolol alone for prevention of recurrent bleeding in cirrhosis. A
double-blind placebo-controlled randomised trihlHepatol 1999;

30 (suppl): 81

Jensen LS, Kraup N. Propranolol in prevention of rebleeding from
esophageal-varices during the course of endoscopic sclerotherapy.
Scand J Gastroenterdl989; 24: 339-345.

Benedeto-Stojanov D, Tasic T, Bjelakovic G, Nagorni A. Prevention
of recurrent upper gastrointestinal bleeding with propranolol in pa-
tients with cirrhosis undergoing endoscopic sclerothethpiepatol
2000; 32(suppl 2): 72.

Jenkins SA, Baxter JN, Critchley M, Kingsnorth AN, Makin CA,
Ellenbogen S, Grime JS, et al. Randomised trial of octreotide for long
term management of cirrhosis after variceal haemorriizgkled J
1997; 315: 1338-1341.

Minyana J, Gallego A, Sola V, Dedeu JM, Ortiz J, Sabat M, Boadas J,
et al. Endoscopic ligatiornersusnadolol plus isosorbide-5-
mononitrate for the prevention of variceal rebleeding. A prospective
and randomised triaHepatology1999; 30: 214A.

Agrawal SR, Gupta R, Murthy NS, Sarin S. comparable efficacy of
propranolol plus isosorbide mononitrate and endoscopic variceal li-
gation in prevention of variceal rebleedHepatol2002; 36: 631A.

Lo GH. Nadolol plus isosorbide mononitrate compared with band
ligation for the prevention of rebleeding from oesophageal varices.
Endoscopy2001; 33(suppl): 1118A.

Villanueva C, Minana J, Ortiz J, Gallego A, Soriano G, Torras X,
Sainz S, et al. Endoscopic ligation compared with combined treat-
ment with nadolol and isosorbide mononitrate to prevent recurrent
variceal bleedingN Engl J Med2001; 345: 647-655.

Patch D, Goulis J, Gerunda G, Merkel C, Greenslade L, Burroughs
AK. A randomized controlled trial comparing wedge pressure guided
medical therapy (MT) against variceal banding (VB) in the secondary
prevention of variceal haemorrha@astroenterology002 [in press].

Lo GH, Lai KH, Cheng JS, Chen MH, Huang HC, Hsu PI, Lin CK.
Endoscopic variceal ligation plus nadolol and sucralfate compared
with ligation alone for the prevention of variceal rebleeding: a pro-
spective randomised triaHepatology2000; 32: 461-465.

Escorsell A, Banares R, Garcia-Pagan JC, Gilabert R, Moitinho E,
Pigueras B, Bru C, et al. TIP&rsusdrug therapy in preventing
variceal rebleeding in advanced cirrhosis: a randomised controlled
trial. Hepatology2002; 35: 385-392.



118

87.

88.

89.

90.

91.

92.

93.

94.

Annals of hepatology 1(3) 2002: 102-120
Luca A, D’Amico G, La Galla R, Midiri M, Morabito A, Pagliaro L. 104.Imperiale T, Chalasani N. A meta-analysis of endoscopic variceal
TIPS for prevention of recurrent bleeding in patients with cirrhosis: ligation for primary prophylaxis of oesophageal variceal bleeding.
meta-analysis of randomized controlled tri&tadiology1999; 212: Hepatology2001; 33:802-807.
411-421. 105 Aoki N, Kajiyama T, Beck R, Cone RW, Soma K, Fukui T. Decision

Escorsell A, Bordas JM, Castaneda B, Llach J, Garcia-Pagan JC, Rodes  analysis of prophylactic treatment for patients with high-risk oesoph-
J, Bosch J, et al. Predictive value of the variceal pressure response to  ageal varicesGastrointest Endos2000; 52: 707-714.
continued pharmacological therapy in patients with cirrhosis and 106 Agrawal SR, Singh J, Sharma S, Sarin SK. Combination of endo-

portal hypertensiorHepatology2000; 31: 1061-1067. scopic variceal ligation and propranolol with endoscopic variceal li-
Villanueva C, Balanzo J, Novella MT, Soriano G, Sainz S, Torras X, gation alone in the prevention of first variceal bleed: an interim analy-
Cusso X, et al. Nadolol plus isosorbide mononitrate compared with sis.J Hepatol2002; 36: 697A.

sclerotherapy for the prevention of variceal rebleedihgngl J Med 107 Merkel C, Bolognesi M, Sacerdoti D, Bombonato G, Bellini B, Bighin
1996; 334: 1624-1629. R, Gatta A, et al. The haemodynamic response to medical treatment
McCormick A, Patch D, Greenslade L, Chin J, Mcintyre N, Burroughs of portal hypertension as a predictor of clinical effectiveness in the
AK. Clinical versushaemodynamic response to drugs in portal hy- primary prophylaxis of variceal bleeding in cirrhogitepatology
pertensionJ Hepatol1998; 28: 1015-1019. 2000; 32: 930-934.

Valla D, Jiron MI, Poynard T, Braillon A, Lebrec D. Failure of 108.DeBK, Sen S, Biswas PK, Sengupta D, Biswas J, Santra A, Hazra B,
haemodynamic measurement to predict recurrent gastrointestinal et al. Propranolol in primary and secondary prophylaxis of variceal

bleeding in cirrhotic patients receiving propranoloHepatol1987; bleeding among cirrhotics in India; A haemodynamic evaluafion.

5: 144-148. J GastroenteroR000; 95: 2023-2028.

Perez-Ayuso RM, Pique JM, Bosch J, Panes J, Gonzalez A, Perez R109.Cales P, Oberti F, Payen JL, Naveau S, Guyander D, Blanc P, Abergel
Rigau J, et al. Propranolol in prevention of recurrent bleeding from A, et al. Lack of effect of propranolol in the prevention of large oe-
severe portal hypertensive gastropathy in cirrhbsiscet1991; 337: sophageal varices in patients with cirrhosis; a randomizeddtiall
1431-1434. Gastroenterol Hepatol999; 11: 741-745.

Hayes PC, Davis JM, Lewis JA, Bouchier IA. Meta-analysis of the 110.Plevris N, Elliot R, Mills PR, Hislop WS, Davies JM, Bouchier JA,
value of propranolol in the prevention of variceal bleedlrancet Hayes PC. Effect of propranolol on prevention of first variceal bleed
1990; 336: 153-156. and survival in patients with chronic liver disealénent Pharmacol

Poynard T, Cales P, Pasta L, Ideo G, Pascal JP, Pagliaro L, Lebrec D. ~ Ther1994; 8: 63-70.
Beta-adrenergic-antagonist drugs in the prevention of gastrointesti- 111. Escorsell A, Ferayorni L, Bosch J, Garcia-Pagan JC, Garcia-Tsao G,
nal bleeding in patients with cirrhosis and esophageal varices-an analy- Grace ND, Rodes J, et al. The portal pressure response to b-blockade

sis of data and prognostic factors in 589 patients from four randomized is greater in cirrhotic patients without varices than in those with va-
clinical trials.N Engl J Medl1991; 324: 1532-1538. rices. Gastroenterologyl997; 112: 2012-2016.
95. Garcia-Pagan J, Villanueva C, Vila M, Albillos A, Genesca J, Ruiz- 112. Rockey D. The cellular pathogenesis of Portal Hypertension: stellate cell
del-Arbor L, Planas R, et al. Isosorbide mononitrate in the prevention contractility, endothelin and nitric oxidelepatology1997; 25: 2-5.
of first variceal bleed in patients who cannot receive b-blociéas- 113.Shah V, Garcia-Cardena G, Sessa W, Groszmann. The hepatic circu-
troenterology2001; 121: 908-914. lation in health and disease: Report of a single-topic symposium.
96. Angelico M, Carli L, Piat C, Gentile S, Rinaldi V, Bologna E, Hepatology1998; 27: 279-288.
Capocaccia L. Isosorbide-5-mononitrate versus propranolol in the 114.Sogni P, Moreau R, Gomola A, Gadano A, Cailmail S, Calmus Y,
prevention of the first bleeding in cirrhos@astroenterology1 993; Clozel M, et al. Beneficial hemodynamic effects of bosentan, a mixed
104: 1460-1465. ETa and ETb receptor antagonist, in portal hypertensive rats.
97. Angelico M, Carli L, Piat C, Gentile S, Capocaccia L. Effects of Hepatology1998; 28: 655-659.
Isosorbide-5-mononitrate compared with propranolol on first bleed- 115.Mittal MK, Gupta TK, Lee FY, Sieber CC, Gronzmann RJ. Nitric
ing and long term survival in cirrhosi@astroenterologyl997; 113: oxide modulates hepatic vascular tone in normal at irarJ Physiol
1632-1639. (Gastrointest Liver Physioll994; 267: G416-422.
98. Borroni G, Salermo F, Cazzaniga M, Bissoli F, Lorenzano E, Maggi 116.Gupta TK, Chung MK, Toruner M, Groszmann RJ. Endothelial dys-
A, Visentin S, et al. Nadolol is superior to isosorbide mononitrate for function in the intrahepatic microcirculation of the cirrhotic rat.
the prevention of the first variceal bleeding in cirrhotic patients with Hepatology1998; 28: 926-931.
ascites.J Hepatol2002; 37: 315-321. 117.Fevery J, Roskams T, Van de Casteele M, Omasta A, Janssens S,
99. Merkel C, Marin R, Enzo E, Donada C, Cavallarin G, Torboli P, Desmet V, et al. NO synthase in the liver; prospecia ofvo gene
Amodio P, et al. Randomized trial of nadolol alone or with isosorbide transfer.Digestion1998; 59: S2: 58-59.
mononitrate for primary prophylaxis of variceal bleeding in cirrho- 118. Bataller R, Gines P, Nicolas J, Gorbig MN, Garcia-Ramallo E, Gasull X,
sis. Gruppo-Triveneto per Lipertensione portale (GTiLRhcetl996; Bosch J, et al. Angiotensin Il induces contraction and proliferation of
348: 1677-1681. human hepatic stellate celSsastroenterology2000; 118: 1149-1156.
100 Merkel C, Marin R, Sacerdoti D, Donata C, Cavallarin G, Torboli P, 119.Yoo KH, Thornhill BA, Wolstenholme JT, Chevalier RL. Tissue spe-
Amodio P, et al. Long-term results of a clinical trial of nadolol with cific regulation of growth factors and clusterin by angiotensiAiih.
or without isosorbide mononitrate for primary prophylaxis of variceal J Hypertensl998; 11: 715-722.
bleeding in cirrhosisHepatology2000; 31: 324-329. 120. Jonsson J, Clouston A, Ando Y, Kelemen L, Horn M, Adamson M,
101 Andreani T, Poupon RE, Balkau BJ, Trinchet JC, Grange JD, Peigney Purdie DM, et al. Angiotensin-converting enzyme inhibition attenu-
M, Beaugrand M, et al. Preventive therapy of 1st gastrointestinal bleed- ates the progression of rat hepatic fibroGiastroenterology2001;
ing in patients with cirrhosis-results of controlled trial comparing 121: 148-155.
propranolol, endoscopic sclerotherapy and pladdbpatologyl990; 121.Cho JJ, Hocher B, Herbst H, Jia JD, Ruehl M, Eckhart GH, Riecken
12: 1413-1419. EO, et al. An oral endothelin-A receptor antagonist blocks collagen
102.The PROVA Study Group: Prophylaxis of first haemorrhage from oe- synthesis and deposition in advanced rat liver fibr@s#stroenter-

sophageal varices by sclerotherapy, propranolol or both in cirrhotic pa- ology 2000; 118: 1169-1178.
tients. A randomized multicentre tribdepatology1991; 14: 1016-1024. 122 Rockey DC, Chung JJ. Endothelin antagonism in experimental he-

103.Avgerinos A, Armonis A, Manolakopoulos S, Rekoumis G, Argirakis patic fibrosis. Implications for endothelin in the pathogenesis of wound

G, Viazis N, Vlachogiannakos J, et al. Endoscopic sclerotherapy plus healing.J Clin Invest1996; 98: 1381-1388.
propranololversuspropranolol alone in the primary prevention of 123Poo JL, Jimenez W, Munoz RM, Bosch-Marce M, Bordas N, Mo-
bleeding in high risk cirrhotic patients with eosophageal varices: a rales-Ruiz M, Perez M, et al. Chronic blockade of endothelin recep-
prospective multicentre randomized trialstrointest Endos2000; tors in cirrhotic rats; hepatic and haemodynamic effé@éstroen-

51: 652-658. terology 1999; 116: 161-167.



M Mela et al. / Drug treatment for portal hypertension

124 Rockey DC. Vasoactive agents in intrahepatic portal hypertension
and fibrogenesis; implications for therag@astroenterology2000;
118: 1261-1265.

125 Pariente AE, Bataille C, Bercoff E, Lebrec D. Acute effects of captopril
on systemic and renal hemodynamic and on renal function in cir-
rhotic patients with ascite&astroenterologyl985; 88: 1255-1259.

126.barra FR, Afione C, Garzon D, Barotini M, Santos JC, Arrizurieta E.
Portal pressure, renal function and hormonal profile after acute and
chronic captopril treatment in cirrhosisur J Clin PharmacolL992;

43: 477-482.

127 Gentilini P, Romanelli RG, La Villa G, Maggiore Q, Pesciullesi E,
Capelli G, Casini Raggi V, et al. Effects of low dose captopril on
renal haemodynamics and function in patients with cirrhosis of the
liver. Gastroenterologyl993; 104: 588-594.

128 Atlas SA, Case DB, Yu ZY, Laragh JH. Hormonal and metabolic ef-
fects of angiotensin converting enzyme inhibitors. Possible differ-
ences between enalapril and captopgih J Med1984; 77: 13-17.

129.Chiang HT, Cheng JS, Lin M, Tseng WS, Chang JM, Lai KH. Hemo-
dynamic effects of enalaprilat on portal hypertension in patients with
HBsAg-positive cirrhosis] Gastroenterol Hepatdl995; 10: 256-260.

130.Svoboda P, Ochmann J, Kantrova I. Effect of enalapril treatment and

sclerotherapy of esophageal varices on hepatic hemodynamics in portal

hypertensionHepatogastroenterolog$992; 39: 549-552.

131 Nasr AA, el Hak NG, Settein ME, Khafegy MA, Tadros MT. Effects
of angiotensin converting enzyme inhibitors and sclerotherapy on
portal haemodynamics in patients with portal hypertension.
Hepatogastroenterolog2000; 47: 795-806.

119

144 Banares R, Moitinho E, Matilla A. Carvedilol (Cang Propranolol
(Prop) in the long term treatment of portal hypertensioHepatol
2000; 32(suppl 2): 62A.

145 Stanley AJ, Therapondos G, Helmy A, Hayes PC. Acute and chronic
haemodynamic and renal effects of carvedilol in patients with cirrho-
sis.J Hepatol1999; 30: 479-484.

146.Tripathi D, Therapondos H, Lui HF, Stanley AJ, Hayes PC.
Haemodynamic effects of acute and chronic administration of low-
dose carvedilol, a vasodilating b-blocker, in patients with cirrhosis and
portal hypertensiorAliment Pharmacol The2002; 16: 373-380.

147 Albillos A, Banares R, Barrios G, Clemente G, Rossi |, Escartin P,
Bosch J. Oral administration of clonidine in patients with alcoholic
cirrhosis. Hemodynamic and liver function effed@astroenterol-
ogy 1992; 102: 248-254.

148 Roulot D, Moreau R, Gaudin C, Bacq Y, Braillon A, Hadengue A,
Frohly P, et al. Long-term sympathetic and hemodynamic responses
to clonidine in patients with cirrhosis and ascit8astroenterology
1992; 102: 1309-1318.

149.Tincani E, Gioni G, D’Alimonte P, Cristani A, Turrini F, Romagnoli

R, Ventura E. Effects of propranolol compared with clonidine on portal

haemodynamics; a double-blind cross-over study using duplex-Dop-

pler ultrasonograph¥ur J Gastroenterol Hepatdl995; 7: 893-897.

150 Atkinsons M. The effects of diuretics on portal venous pressaneet
1959; 2: 819-823.

151 .Cereda JM, Roulot D, Braillon A, Moreau R, Koshy A, Lebrec D.
Reduction in portal pressure by acute administration of furosemide
in patients with alcoholic cirrhosid. Hepatol1989; 9: 246-251.

132 Arroyo V, Bosch J, Mauri M, Ribera F, Navarro-Lopez F, Rodes J. 152 Okumura H, Aramaki T, Katsuta Y, Satomura K, Akaike M, Sekiyama

Effect of angiotensin Il blockade on systemic and hepatic

haemodynamics and on renin-angiotensin-aldosterone system in cir-

rhosis with ascite€sur J Clin Investl981; 11: 221-229.
133.Schneider AW, Kalk FJ, Klein CP. Effect of Losartan, an Angiotensin

Il receptor antagonist on portal pressure in Cirrhddispatology

1999; 29: 334-339.

134 Gonzalez-Abraldes J, Albillos A, Banares B, del Arbol LR, Moitinho
E, Rodriguez C, Gonzalez M, et al. Randomized comparison of long
term losartarversuspropranolol in lowering portal pressure in cir-
rhosis.Gastroenterology2001; 121: 382-388.

135Klein CG, Kalk JF, May B, Klein CP. Efficiency of irbesartan, an

T, Terada H, et al. Reduction in hepatic vein pressure gradient as a
consequence of volume contraction due to chronic administration of
spironolactone in patients with cirrhosis and no ascifes.J
Gastroenterol1991; 86: 46-52.

153.Garcia-Pagan JC, Salmeron JM, Feu F, Luca A, Gines P, Pizcueta P,

Clarice J, et al. Effects of low sodium diet and spironolactone on
portal pressure in patients with compensated cirrhblgpatology
1994; 19: 1095-1099.

154 Nevens F, Lijnen P, VanBilloen H, Fevery J. The effect of long-term

treatment with spironolactone on variceal pressure in patients with
portal hypertension without ascitéfepatologyl996; 23: 1047-1052.

angiotensin Il receptor antagonist on portal pressure and intrahepatic155.Sugano S, Susuki T, Nishio M, Makino H, Okajima T. Chronic

resistance in cirrhosis of the livétepatology2000; 32: 523A.
136.Schepke M, Werner E, Bieker E, Schiedermaier P, Heller J, Neef M,
Stoffel-Wagner B, et al. Haemodynamic effects of the angiotensin Il

splanchnic haemodynamic effects of low dose transdermal nitroglyc-
erin versus low-dose transdermal nitroglycerin plus spironolactone
in patients with cirrhosis (abstrachig Dis Sci1997; 42: 529-535

receptor antagonist irbesartan in patients with cirrhosis and portal 156 Hadengue A, Lee SS, Moreau R, Braillon A, Lebrec D. Beneficial

hypertensionGastroenterology2001; 121: 389-395.
137 Debernardi-Venon D, Barletti C, Marzano A, Alessandria C, Marzano
A, Baronio M, Todros L, et al. Efficacy of Irbestartan, a receptor

hemodynamic effects of ketanserin in patients with cirrhosis: pos-
sible role of serotonergic mechanism in portal hypertension.
Hepatology1987; 7: 644-647.

selective antagonist an angiotensin Il, in reducing portal hyperten- 157.\brobioff J, Garcia-Tsao G, Groszmann RJ, Aceves G, Picabea E,

sion.Dig Dis Sci2002; 47: 401-404.

138 Mills PR, Rae AP, Farah DA, Russel RI, Lorimer AR, Carter DC.
Comparison of three adrenoreceptor blocking agents in patients with
cirrhosis and portal hypertensid@ut 1984; 25: 73-78.

139 Albillos A, Lledo JL, Rossi |, Perez-Paramo M, Tabuenca MJ, Iborra
J, Garrido A, et al. Continuous prazosin administration in cirrhotic
patients: effects on portal haemodynamics and on liver and renal func-
tion. Gastroenterologyl 995; 109: 1257-1265.

140 Albillos A, Garcia-Pagan JC, Iborra J, Bandi JC, Cacho G, Perez-
Paramo M, Escorsell A, et al. Propranolol plus prazosin compared to

Villavicencio R, Hernandez-Ortiz J. Long term haemodynamic ef-
fects of ketanserin, a 5-hydroxytryptamine blocker in portal hyper-
tensive patientsHepatology1989; 6: 88-91.

158.Ladero Quesada JM, Diez Ordonez S, Gallego Beuter JJ, Hernandez

Lezana A, Herraiz Serrana ML, Diaz-Rubio Garcia M. Addition of
ritanserin to the treatment with propranolol in cirrhotic patients; ef-
fects on portal pressurAnn Med Interndl994; 11: 162-166.

159.Hadengue A, Moreau R, Cerini R, Koshy A, Lee SS Lebrec D. Combi-

nation of ketanserin and verapamil or propranolol in patients with alco-
holic cirrhosis; search for an additive effédtpatologyl989; 9; 83-87.

propranolol plus isosorbide-5-mononitrate in the chronic treatment 160.Goulis J, Patch D, Burroughs AK. Bacterial infection in the patho-

of portal hypertensiorGastroenterologyl998; 115: 116-123.

141 Frishman WH. Drug therapy: carvedil®N. Engl J Med1998; 339:
1759-1765.

142 Forrest EH, Bouchier IA, Hayes PC. Acute haemodynamic changes
after oral carvedilol, a vasodilating bet-blocker, in patients with cir-
rhosis.J Hepatol1996; 25: 909-915.

143 Banares R, Moitinho E, Piqueras B, Casado M, Garcia-Pagan JC, De
Diego A, Bosch J. Carvedilol, a N non-selective beta-blocker with

genesis of variceal bleedingancet1999; 353: 139-142.

161.Guarner C, Soriano G, Tomas A, Bulbena O, Novella MT, Balanzo J,

Vilardell F, et al. Increased serum nitrite and nitrate levels in patients with
cirrhosis: relationship to endotoxaentipatology1993; 18: 1139-1143.

162 Ziegler EJ, McCutchan JA, Fierer J, Clauser MP, Sadoff JC, Douglas

H, Braude Al. Treatment of gram-negative bacteraemia and shock
with human antiserum to a mutagscherichia ColiN Engl J Med
1982; 307: 1225-1230.

intrinsic anti-alphal adrenergergic activity, has a greater portal hy- 163.Rockey DC, Wesiger RA. Endothelin induced contractility of stellate

potensive effects than propranolol in patients with cirrhosis.
Hepatology1999; 30: 79-83

cells from normal and cirrhotic rat liver; implications for regulation
of portal pressure and resistaneepatology1996; 24: 233-240.



120 Annals of hepatology 1(3) 2002: 102-120

164.Yamamoto S, Burman HP, O’'Donnell CP, Cahill PA, Robotham JL. ter; a simple method of arresting variceal haemorrh@gée1988;
Endothelin causes portal and pulmonary hypertension in porcine 29: 1098-1102.
endotoxemic shockAm J Physioll997; 27: H1 239-249. 170Bernstein DE, Jeffers L, Erhardsten E, Reddy KR, Glazer S, Squiban

165 Radomski MW, Palmer RMJ, Moncada S. Endogenous nitric oxide P, Hedner U, et al. Recombinant factor Vlla corrects prothrombin
inhibits human platelet adhesion to vascular endothelltancet time in cirrhotic patients: a preliminary stu@astroenterologyt997;

1987; ii; 1057-1058. 113: 1390-1397.

166 Mastai R, Grande L, Bosch J, Bruix J, Rigau J, Kravetz D, Navasa 171Pauwels A, Fourdan O, Carbonel N. La mortalité des heamorragies
M, et al. Effects of metoclopramide and domperidone on azygos digestives des cirrhoses a été reduite de plus des moitié en 15 ans.
venous blood flow in patients with cirrhosis and portal hypertension. Gastroenterol Clin Biofl998; 22 (suppl 2): 27A.

Hepatology1986; 6: 1244-1247. 172El-Serag HB, Everhart JE. Improved survival after variceal

167 Kleber G, Fisher G, Geinberger G, Paumgartner G, Sauerbruch T. haemorrhage over a 11-year period in the department of veterans af-
Metoclopramide lowers intraoesophageal variceal pressure in patients fairs. Am J Gastroenterad2002; 95: 3566-3573.
with portal hypertensionl Hepatol1989; 9(S1): S50. 173 McCormick PA, O’Keefe C. Improving prognosis following a first

168.Feu F, Mas A, Bosch J, Salmeron JM, Garcia-Pagan JP, Teres J.  variceal haemorrhage over four decadast 2001; 49: 682-685.
Domperidone or metoclopramigieplacebo in the prevention of early 174 Berck PD, Sacks HS. Assessing the quality of randomized controlled
variceal rebleeding in cirrhosis. A prospective randomized ttial. trials: quality of design is not only the relevant variablepatology
Hepatol 1988; 7(suppl 1): S31. 1999; 30: 1332-1334.

169 Hoskins SW, Doss W, El-Zeiny H, Robinson P, Barsoum MS, Johnson 175 Kjaergard LL, Nikilova D, Gluud C. Randomised clinical trails in
AG. Pharmacological constriction of the lower oesophageal sphinc- Hepatology: predictors of qualitidepatology1999; 30: 1134-1138.



