Portal Hypertension and Variceal
Bleeding—Unresolved Issues. Summary of an
American Association for the Study of Liver Diseases
and European Association for the Study of the Liver
Single-Topic Conference

Guadalupe Garcia-Tsao,'? Jaime Bosch,? and Roberto J. Groszmann'»

any randomized controlled trials (RCTs) have

advanced the knowledge of the complications

of portal hypertension, specifically in the man-
agement of varices and variceal hemorrhage. The end-
points in most of these trials have used definitions
attained at international consensus workshops that have
been published in medical journals since the first Baveno
conference in 1992.! Three more international consensus
conferences have helped further define clinical endpoints
and practice recommendations.?>> This article summa-
rizes the results of an Endpoints Single Topic Conference
on “Portal Hypertension and Variceal Bleeding—Unre-
solved Issues” that took place in Atlanta, GA, in June 4-6,
2007 and that was sponsored jointly by the American
Association for the Study of Liver Diseases (AASLD) and
the European Association for the Study of the Liver and
constitutes the 6th international consensus conference in
the area of varices and variceal hemorrhage. As outcomes
have improved and knowledge has been gained, it is nec-
essary to prioritize areas that require further research, to
define surrogate markers of outcome and to stratify pa-
tients in different risk groups. These were the objectives of
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this single-topic conference. For areas in the management
of varices and variceal hemorrhage in which it was decided
that no further trials were necessary or plausible, practice
recommendations were put forward. In some instances,
these differed from recommendations put forward at the
most recent consensus conference in Baveno 20045 and
were incorporated into the recently published AASLD/
American College of Gastroenterology (ACG)-sponsored
recommendations.®” Recommendations were obtained
by majority agreement defined as agreement by greater
than 70% of 23 expert participants (listed at the end of the
article).

A. Natural History of Varices/Variceal
Hemorrhage

There are two main stages in the natural history of
cirthosis: compensated and decompensated cirrhosis, de-
fined by the absence or presence of ascites, variceal hem-
orrhage, encephalopathy, or jaundice.®® Both entities
differ in clinical presentation, outcome, mortality, and
predictors of death.

Compensated cirrhosis has a median survival of more
than 12 years (while remaining in the compensated stage),
which is significantly longer than that of decompensated
patients (approximately 2 years). Compensated patients
die mostly after decompensation or of causes unrelated to
liver disease, whereas in patients with decompensated cir-
rhosis mortality is mostly liver-related. Transition from a
compensated to a decompensated stage is the most com-
mon outcome in patients with compensated cirrhosis and
occurs at a rate of 5%-7% per year.>1° Although the
Child-Turcotte-Pugh (CTP) score (or its components) is
the most robust predictor of death in cirrhosis (compen-
sated or decompensated), other prognostic markers differ,
depending on the stage of cirrhosis.” In compensated cir-
thosis, markers of portal hypertension (varices, platelet
count, spleen size, gamma-globulins) are predictive of
death, whereas in decompensated cirrhosis, markers of
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circulatory dysfunction (such as renal dysfunction) and
hepatocellular carcinoma are more predictive.

More recently, four different stages have been pro-
posed based on 1-year mortality data in a large cohort of
untreated patients.’ The first two stages occur in com-
pensated cirrhosis and are defined by the absence (stage 1)
or presence of varices (stage 2). The other two stages occur
in decompensated cirrhosis and are defined by the pres-
ence of ascites (with or without varices, stage 3) and by
variceal hemorrhage (with or without ascites; stage 4).
The 1-year mortality in these four stages is 1%, 3%, 20%,
and 57%, respectively.

Hepatic Venous Pressure Gradient in the Natural
History of Portal Hypertension

Assessment of portal pressure by the hepatic venous
pressure gradient (HVPG) has been a useful predictor of
outcomes in both stages. In patients with compensated
cirthosis, an HVPG greater or equal to 10 mmHg is the
most important predictor of the development of varices'?
and clinical decompensation.'> This HVPG level has
been designated “clinically significant portal hyperten-
sion.”'* Furthermore, in posttransplantation recurrent
hepatitis C, HVPG has a higher diagnostic accuracy than
liver biopsy in predicting decompensation.'> In decom-
pensated cirrhosis, HVPG obtained at the time of variceal
hemorrhage predicts outcome'® and is an independent
predictor of death in a model adjusted by MELD (model
for end-stage liver disease), ascites, and age.!” An HVPG
of 20 mmHg appears to be the best cutoff in this patient
population.

Recommendations:

o Compensated and decompensated cirrhosis
should be considered two separate entities both in
clinical practice and in clinical research

® Studies in cirrhosis should consider and analyze
these entities separately

e HVPG >10 mmHg is the best predictor of
variceal development and decompensation and should
be used to stratify patients with compensated cirrhosis
in clinical trials

® Substaging of patients with cirrhosis requires val-
idation in prospective cobort studies

B. Screening for Varices

Current guidelines recommend screening esophago-
gastroduodenoscopy (EGD) when the diagnosis of cir-
thosis is made so that effective prophylaxis of variceal
hemorrhage can be applied.>”
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Noninvasive Assessment of Gastroesophageal Varices

An alternative to EGD is capsule endoscopy (CE),
which, in pilot studies, had a negative predictive value of
57%-100%"'8-2° and may have an acceptable budget im-
pact.?! Preliminary results of a multicenter study compar-
ing CE versus EGD in 288 patients (180 with varices by
EGD), showed a good agreement in detecting both the
presence (86%) and size (77%) of esophageal varices.??
However, 23% of patients with negative CE had varices
on EGD and, of 79 patients with medium/large varices on
EGD, 17 (22%) were diagnosed as having no or small
varices on CE. There was greater preprocedure acceptance
and postprocedure satisfaction for CE.

Recommendations:

o Capsule endoscopy requires further study to bet-
ter define its reproducibility, reliability, and accuracy,
as well as patient preference and cost-effectiveness, but
may be a reasonable alternative to EGD in patients
unable or unwilling to undergo EGD

C. Prevention of First Variceal Hemorrhage

Prevention of Varices

A large multicenter placebo-controlled study showed
that nonselective beta-blockers (NSBBs) are not effective
in preventing the development of varices in patients with
portal hypertension (HVPG > 6 mmHg), and its use is
associated with a higher rate of side effects.’> Most agreed
that it is currently unnecessary to perform similar trials.

Prevention of First Variceal Hemorrhage in Patients
With Small Varices

RCT's aimed at preventing first variceal hemorrhage in
patients with small varices will require a huge sample size
and therefore should be discouraged. Because NSBBs may
have other beneficial effects via reduction in portal pres-
sure, RCTs combining endpoints such as an increase in
HVPG, variceal growth, cirrhosis decompensation, and
death may be more appropriate. RCTs of endoscopic
variceal ligation (EVL) in this setting also should be ex-
plored.

Given that high-risk small varices bleed at a similar rate
to large varices and that growth of non—high-risk small
varices has been shown in an RCT to be slower in patients
treated with nadolol,?* there was majority agreement in
recommending that patients with small varices and a high
risk of bleeding (CTP class C or red signs) should receive
NSBB and that in other patients with small varices NSBB
are optional; if NSBB are given, repeat EGD is not nec-
essary, whereas if NSBB are not given, EGD should be
repeated in 2 years. These recommendations are different
from those proposed in the last Baveno conference® and

were incorporated in the AASLD/ACG guidelines.®”
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Prevention of First Variceal Hemorrhage in Patients
With Medium/Large Varices

Two therapies are effective in these patients: NSBB
and EVL. Two published meta-analyses of 12 trials com-
paring them show that EVL is associated with a signifi-
cantly lower incidence of first variceal hemorrhage but
without differences in mortality.?42> The results of a third
Cochrane meta-analysis are awaited. The most recent
Baveno conference considered that, given a lack of sur-
vival benefit and uncertainty regarding the long-term
benefits of EVL, NSBB should be first-line therapy and
that EVL should be offered to patients who have contra-
indications or intolerance to NSBB.>

Data beyond these meta-analyses were reviewed at the
single-topic conference, showing that analysis of six high-
quality RCT's show no difference in first hemorrhage be-
tween therapies®®; that side effects are more severe with
EVL, as there have been three reported deaths secondary
to bleeding from post-EVL ulcers?”-28; that EVL was cost-
effective when cost per quality-adjusted life-year is con-
sidered?; and that predicted preferences are higher for
EVL in both patients and physicians.?® Advantages of
NSBB such as prevention of bleeding from other portal
hypertension sources (portal hypertensive gastropathy
and gastric varices) and possible reduction in the inci-
dence of spontaneous bacterial peritonitis,>' and other
complications of portal hypertension, were also discussed.
Nevertheless, most agreed that both NSBB and EVL are
effective therapies and that the clinical decision depends
on patient characteristics and preferences, local resources,
and expertise. These recommendations differ from those
put forward in the Baveno conference and were incorpo-
rated in the AASLD/ACG guidelines.®”

Further studies comparing NSBB versus EVL are not
justified. If a new treatment becomes available, it should
be compared with either NSBB or EVL and not with a
placebo or an untreated group. Studies of NSBB plus
EVL have been inconclusive,?>3 and, given a perceived
unacceptable risk—benefit ratio with combined therapy,
most agreed that combination EVL + NSBB is not rec-
ommended in this setting.®”

HVPG Measurements in the Prevention of Varices/
Variceal Hemorrhage

In patients with no varices and portal hypertension
(HVPG =6 mmHg), the best predictor of the develop-
ment of varices is a baseline HVPG greater than 10
mmHg.'?) Furthermore, an HVPG reduction greater
than 10% at 1 year was associated with a significantly
lower incidence of varices.'? Interestingly, even though
there was no overall difference in the development of
varices between patients treated with NSBB and with pla-
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cebo, a greater proportion of patients randomized to
NSBB achieved a reduction in HVPG greater than 10%
(53% on NSBB vs. 38% on placebo), indicating that a
drug that could increase the proportion of patients that
achieve this HVPG reduction would probably be effective
in preventing varices.

In patients with varices (mostly medium/large) that
have never bled, reductions greater than 10%-20% re-
duce the incidence of first variceal hemorrhage, and pa-
tients in whom the HVPG decreases below 12 mmHg are
essentially protected from bleeding.343¢ In this patient
population, a reduction in HVPG of more than 15% has
been associated with a reduction in spontaneous bacterial
peritonitis.3!

Recommendations:

o Unless a new and effective therapy becomes avail-
able, further trials of preprimary or primary prophy-
laxis with existing therapies are unnecessary

o In studies of prevention of varices (preprimary
prophylaxis), only patients with an HVPG greater
than 10 mmHg should be included

o In studies of prevention of variceal hemorrhage
(primary prophylaxis), new pharmacological treatments
should be compared with NSBB in a double-blind design
and should include HVPG measurements. In patients
with small varices, combining endpoints will be neces-
sary

® In RCTs using EVL, because blinding is not ap-
plicable, treatment outcome and adverse events should
be predefined and assessed by physicians blinded to
trial treatment

D. Treatment of Acute Hemorrhage

Currently, it is recommended that short-term antibi-
otic prophylaxis, a measure that reduces bacterial infec-
tions,?” variceal rebleeding,® and death?” be used in every
patient with cirrhosis admitted with gastrointestinal hem-
orrhage.>” Different antibiotics have been used in differ-
ent trials and, given different local antibiotic susceptibility
patterns and different availability it is unlikely that a de-
finitive trial in this area will be performed.

Specific therapy is based on the combination of phar-
macological and endoscopic therapy, which is better than
either treatment alone,3*-4! particularly with early admin-
istration of pharmacological therapy.4>43

No RCTs compare different combinations of endo-
scopic/pharmacological therapy. RCTs comparing differ-
ent pharmacological agents (vasopressin, somatostatin,
terlipressin, octreotide) demonstrate no differences
among them regarding control of hemorrhage and early
rebleeding, although vasopressin is associated with more
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adverse events.*® In practice, the choice of pharmacolog-
ical agent is usually based on availability and cost.

The optimal duration of pharmacological therapy has
not been well established. In RCTs, the duration of vaso-
active treatment has varied between 8 hours*? and 6 days.
Trials aimed at determining the best duration of therapy
are impractical and costly. There was majority agreement
that an appropriate length of therapy would be anywhere
between 2 and 5 days,®” depending on control of hemor-
rhage and the presence or absence of predictors of rebleed-
ing (for example, CTP class, HVPG).

EVL is more effective than endoscopic variceal sclero-
therapy (EVS) with greater control of hemorrhage, lower
rebleeding, and lower adverse events but without differ-
ences in mortality.#445 No further trials are necessary to
determine the best endoscopic therapy.

HVPG Measurements in Acute Variceal
Hemorrhage

Prospective cohort studies in which HVPG has been
measured within 48 hours of admission for hemorrhage
show that levels greater than 20 mmHg are associated
with increased rebleeding and mortality.16-4446-48 A more
recent study performed in the era of combined vasoactive
drug plus endoscopic therapy confirms this HVPG cutoff
and shows that an index including CTP score and blood
pressure at admission has similar prognostic value.4® Fur-
thermore, a drug-induced HVPG reduction of less than
10% predicts 5-day failure. This response may improve
by doubling the dose of somatostatin or switching to an-
other agent (such as terlipressin).>°

Transjugular Intrahepatic Portosystemic Shunt in
Acute Variceal Hemorrhage

Transjugular intrahepatic portosystemic shunt (TIPS) isa
reasonable alternative in the face of failure of combined phar-
macologic plus endoscopic therapy. In the Baveno confer-
ence, it was considered that a second attempt at endoscopic
therapy was one possibility but that one could perform TIPS
after failure of the first endoscopic therapy.>

A small study suggests that early TIPS placement
(within 24 hours of hemorrhage) is associated with a sig-
nificant improvement in survival in patients with an
HVPG greater than 20 mmHg.%® Therefore, HVPG can
provide useful information that allows for risk stratifica-
tion and more aggressive treatment in high-risk patients.

Consensus Recommendations:

® Risk-stratification of patients presenting with
acute variceal hemorrhage is necessary to better assess
duration of pharmacological therapy and to deter-
mine whether different treatment strategies (such as
early TIPS in high-risk patients) are warranted
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e HVPG greater than 20 mmHg measured within
48 hours of presentation is the best predictor of poor
outcome

o Noninvasive markers of a poor outcome have
been identified and require validation

® Early TIPS therapy in high-risk patients should
be further investigated

E. Prevention of Recurrent Variceal
Hemorrhage

The most recent Baveno consensus conference recom-
mended that patients with cirrhosis who had not received
primary prophylaxis could receive NSBB, EVL, or both.>
Although it was recognized that combination of NSBB
plus EVL was probably the best alternative, it concluded
that more trials were needed before a recommendation
could be made.

Combination EVL plus NSBB is a rational approach
because NSBB will theoretically protect against rebleed-
ing before variceal obliteration and can prevent variceal
recurrence. In fact, two small RCTs demonstrate the su-
periority of combined therapy versus EVL alone.5!-52
Based on this information, there was majority agreement
that, as incorporated in AASLD/ACG guidelines, the best
approach in the prevention of recurrent esophageal variceal
hemorrhage is the combination of NSBB plus EVL.67

Trials of combination pharmacological therapy
(NSBB plus isosorbide mononitrate) versus EVL have
shown no differences in rebleeding or death. A recent
RCT comparing EVL + combination drug therapy
(NSBB + isosorbide mononitrate) versus combination
drug therapy alone showed no differences in overall re-
bleeding or survival but a lower incidence of variceal re-
bleeding in the EVL group, indicating that the benefit of
EVL in decreasing variceal hemorrhage was offset by an
increase in bleeding from EVL-induced ulcers.>

HVPG in the Prevention of Recurrent Hemorrhage
Patients who experience a reduction of HVPG below
12 mmHg are protected from bleeding, whereas those
that reduce it by more than 20% from baseline have a very
low risk of rebleeding compared with nonresponders,3>54
provided that repeat measurements are performed within
120 days from baseline, preferably within 1 month. Ap-
proximately 30% to 40% of patients treated with
NSBB = nitrates are HVPG responders. Therefore, and
until a therapy becomes available that will significantly
increase the proportion of HVPG responders, it would
appear rational that HVPG measurements should guide
this therapy.>>5¢ In a study evaluating the cost-effective-
ness of three different prophylactic strategies in the setting
of secondary prophylaxis,>” combination pharmacologi-
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cal therapy with HVPG monitoring was more cost-effec-
tive than EVL or combination drug therapy without
HVPG, and its cost-effectiveness improved with increas-
ing probabilities of achieving a hemodynamic response.
Unfortunately, there have been no RCTs comparing an
HVPG-guided therapy versus standard therapy, and such

a trial is necessary.

Practical Issues Regarding EVL in the Prevention of
Recurrent Variceal Hemorrhage

The timing between EVL sessions and the subsequent
EGD surveillance schedule is uncertain, and it is consid-
ered unnecessary to perform RCTs to clarify these issues.
Given available data from RCTs of EVS and EVL cohorts
in RCTs of EVS versus EVL, it appears that the smaller
the interval between EVL sessions, the faster the eradica-
tion of varices. Regarding surveillance EGD, 3-month
intervals were used initially in 11 RCTs (in two of them
EGD was also performed 1 month after eradication), and
in a number of them, it was switched to 6-month intervals
at 6 months without differences in recurrent bleeding
compared with trials that continued 3-month interval
surveillance. Most experts will do the first surveillance
EGP 1-3 months after eradication, the second 3 months
later, and then at 6-month to 12-month intervals, de-
pending on variceal recurrence. This majority recommen-
dation was incorporated the AASLD/ACG

guidelines.®7

into

Practical Issues Regarding Shunt Surgery

TIPS has superseded shunt surgery in most patients
and is the main option in patients in whom first-line
therapy has failed in most centers. However, a large mul-
ticenter trial of TIPS versus distal splenorenal shunt
shows similar rates of rebleeding, encephalopathy, and
mortality in patients with CTP class A/B cirrhosis who
had failed pharmacological/endoscopic therapy, with a
higher rate of shunt dysfunction in the TIPS group (per-
haps because bare TIPS stents were used).>® Because both
procedures have equivalent outcomes, surgery is still an
option in good-risk patients, when surgical expertise is
available. Given this information, and the fact that there
are still centers or countries where there is poor access to
care, inadequate TIPS expertise, and lower availability of
transplantations, most agreed that surgical training in
shunt surgery is still warranted but that further trials are
not required.

Recommendations:

o HVPG-guided therapy should be further investi-
gated, evaluating its effect on decision-making and on
outcomes
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® New pharmacological treatments should be com-
pared with NSBB in a double-blind design and should

include HVPG measurements

F. HVPG as a Surrogate Endpoint

A surrogate outcome measure is a laboratory measure-
ment, a physical sign, or another intermediate substitute
that is able to predict an intervention’s effect on a clini-
cally meaningful outcome. Surrogate outcome measures
occur faster or more often, are cheaper, and are achieved
less invasively than the clinical outcome. Surrogate out-
comes must be validated before use. The first step in val-
idation is to demonstrate a correlation between the
putative surrogate and the clinical outcome. The second
step is to establish whether the intervention’s effect on the
surrogate outcome accurately predicts the intervention’s
effect on the clinical outcome.>?

As shown, HVPG predicts decompensation'? and
death.” Reductions in HVPG that occur over time are
negative predictors of development of varices,? the risk of
variceal hemorrhage,343%% the development of nonva-
riceal complications of portal hypertension,34¢1:2 and
death.”3562.63 Portal pressure measured by the HVPG
may be as close as we can come to a validated surrogate
outcome measure in hepatology.>® In fact, HVPG could
be a surrogate marker not only in clinical trials for portal
hypertension but also in trials assessing progression of
chronic liver disease (viral and metabolic liver disease), as
in a recent study performed in posttransplantation recur-
rent hepatitis C in which HVPG was more accurate in
predicting the development of decompensated cirrhosis
than was liver biopsy.'>

The cutoff levels that would define success in RCT's on
prevention of varices would be to achieve a decrease in
HVPG of greater than 10% from baseline, preferably to
less than 10 mmHg. In trials of prevention of variceal
hemorrhage, the outcome would be to decrease the
HVPG o less than 12 mmHg or to achieve a decrease of
greater than 20% from baseline, although it would appear
that for studies of primary prophylaxis of variceal bleeding
a decrease of greater than 10% from baseline would be
adequate. In secondary prophylaxis, the second measure-
ment should be performed as soon as possible after achiev-
ing an optimal dose and no later than 1 month after the
first measurement, because one third of rebleeding epi-
sodes will occur within this time frame. Recent studies
have suggested that an acute assessment of HVPG re-
sponse to intravenous propranolol at the time of the first
HVPG measurement is predictive of long-term response
and outcome,%*%> but this will require further assessment.
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The HVPG Technique

The method is accurate, reproducible, and safe, pro-
vided guidelines are followed.®® Its reproducibility has
been assessed indirectly through the analysis of studies in
which baseline and repeat HVPG measurement were per-
formed between 20 and 720 minutes from baseline,
showing a mean change of only 0.4% between measure-
ments. In addition, a recent study showed an excellent
interobserver agreement (» = 0.98) in tracing interpreta-
tion.®” The overall complication rate in 2,364 measure-
ments performed in a Spanish hospital between 1995 and
2006 was only 2.3%, with large neck or groin hematomas
being the most common. There appears to be a learning
curve; complication rates were 4.9% before 2000 and
approximately 1% after 2000. No procedure-related
deaths have been observed.

Important differences are noted between investigators
in the United States and those in Europe, where the tech-
nique is widely used and is performed by hepatologists. In
the United States, HVPG measurements are performed
by interventional radiologists mostly for clinical purposes,
with a variable frequency (median, 40 procedures/year;
range, 0-160) and a variable and suboptimal technique
(against current recommendations, a balloon catheter is
used by only 33%, and 83% use monitor readouts and do
not record tracings). Most agreed that there is a need for
standardization of the technique, through the creation of
multisociety guidelines as well as proactive assessment
through certification and surveillance of the quality of
HVPG measurements.

Noninvasive Assessment of HVPG

Transient elastography (FibroScan) is a novel, rapid,
noninvasive, and reproducible method for measuring
liver stiffness (LS).0%:%% Prospective studies show that LS
measurements are useful in the identification of portal
hypertension (HVPG =6 mmHg).”° LS has been shown
to correlate with HVPG in chronic hepatitis C7%7! and in
alcoholic cirrhosis.”> However, although this correlation
is excellent for HVPG, values less than 10 or less than 12
mmHg (7 = 0.72 and 7> = 0.67, respectively), for values
=10 mmHg or =12 mmHg (clinically significant portal
hypertension), the correlation is not optimal (»* = 0.35
and 7 = 0.17, respectively).”! Also, the correlation be-
tween HVPG and LS seems to differ depending on the
cause of cirrhosis,”> and the LS cutoff value that best
identifies clinically significant portal hypertension is not
yet well established. Larger blinded prospective studies in
unselected consecutive patients with cirrhosis of all causes
are needed.
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Recommendations:

e HVPG is the best surrogate marker in portal
hypertension trials and should be measured in every
trial involving pharmacological therapy

o HVPG reflects fibrogenesis and progression of
chronic liver disease and should be measured in trials
assessing therapies in which progression of fibrosis is
an endpoint

o Although its prognostic value in alcoholic/viral
cirrhosis has been established, prognostic studies of
HVPG in other causes of cirrhosis are encouraged

o Transient elastography is a promising method to
detect clinically significant portal hypertension

® Noninvasive techniques to assess hemodynamic
response are necessary

G. Gastric Varices

Gastric varices occur in approximately 20% of patients
with portal hypertension. Fundal varices are the subtype
of gastric varices with highest bleeding and rebleeding
rates.”> Remarkably, large fundal varices may occasionally
bleed despite HVPG values less than 12 mmHg.7475
NSBB are recommended as primary prophylaxis against
gastric variceal bleeding. Therapies to control hemor-
rhage and prevent recurrent hemorrhage include endo-
scopic (EVL, glue, thrombin) and radiological (TIPS,
balloon-occluded retrograde transvenous obliteration)
options. Uncontrolled data comparing these therapies in
bleeding fundal varices show that the best control of ini-
tial hemorrhage (90%-100%) is achieved with glue,
TIPS, or balloon-occluded retrograde transvenous oblit-
eration.”®

Three small single-center RCT's compare endoscopic
variceal obturation (EVO) with glue versus EVS77 or EVL
in bleeding gastric varices.”®7° All three RCTs are favor-
able for EVO regarding control of acute hemorrhage,””-7
rebleeding,” or complication rate.”® Unfortunately, less
than 50% of the patients included in these studies had
fundal varices, and a separate analysis was not performed.
It is recommended that TIPS be used in acute bleeding
from fundal varices when EVO is unavailable or if re-
bleeding occurs after EVO; however, this has not been
evaluated prospectively. A small single-center study com-
paring EVO versus TIPS in the prevention of recurrent
hemorrhage in patients in whom acute gastric variceal
hemorrhage was controlled with EVO showed similar re-
bleeding rates, but again fewer than 50% of the patients
were bleeding from fundal varices.®°

Recommendations:
o Studies on gastric varices should focus on patients

with fundal varices
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o Trials of TIPS versus EVO are encouraged

H. Pediatric Portal Hypertension and
Varices/Variceal Hemorrhage

The most common causes of portal hypertension in
children are biliary atresia and portal vein thrombosis.
Recommendations from adults with cirrhosis cannot be
generally extended to pediatric patients. Children may
require different treatments, depending on the cause of
the portal hypertension. Inherent characteristics of chil-
dren such as chronological differences in heart rate and
need for general anesthesia for procedures such as EGD
and HVPG measurements complicate the performance of
RCTs in children. There are limited data from studies
using NSBB in cirrhosis®' or endoscopic therapy (EVL
versus EVS) in portal vein thrombosis®? that have, unfor-
tunately, included heterogeneous patient populations.
EVL appears to be a reasonable option in acute variceal
hemorrhage and for preventing hemorrhage recurrence,
but it has not been compared with NSBB. However, EVL
is not feasible in children younger than 1 year old. In
children with portal vein thrombosis, meso-Rex bypass
would appear to be the best option for secondary prophy-
laxis.

Recommendations:

o Although RCTs are challenging in children, pro-
spective cohort studies in carefully defined risk groups
(compensated or decompensated, with or without
prior variceal hemorrhage) are warranted

® Noninvasive therapies such as NSBB require fur-
ther investigation

|. Extrahepatic Portal Hypertension in
Noncirrhotic Adults

This type of portal hypertension is mostly attributable
to portal vein thrombosis and occurs mostly in patients
with an underlying prothrombotic disorder.®> There are
few RCT's on therapies and they inappropriately combine
primary and secondary prophylaxis as well as children and
adults. Given the large numbers of patients required for
an RCT of this relatively rare entity, most agreed that
useful therapies appear to be those identified in adults
with cirrhosis, specifically NSBB8 and endoscopic thera-
py,®> with shunt surgery (splenorenal or mesocaval
shunts) and TIPS (when feasible) as second-line therapies.
Based on retrospective cohort studies, the use of antico-
agulation (indicated in patients with a prothrombotic dis-
order, personal history of idiopathic thrombosis, family
history of more than one thrombotic episode, history of
intestinal ischemia or superior mesenteric vein involve-
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ment) has been associated with a reduction in thrombotic
complications and bleeding 838> and improved survival.®4

Recommendations:
® Prospective cohort studies in this area are en-
couraged

The authors were the course directors of this Single-
Topic Conference. In addition, the expert panel that, to-
gether with the course directors, participated in providing
the background and the recommendations consisted of:
Rafael Bafiares (Hospital Gregorio Maranén, Madrid,
Spain), Michel Beaugrand (Université Paris XIII, Bondy,
France), Thomas Boyer (University of Arizona), Andy
Burroughs (Royal Free Hospital, London, UK), Naga
Chalasani (Indiana University), Gennaro D’Amico (Os-
pedale Cervello, Palermo, Italy), Roberto de Franchis
(University of Milan, Italy), Liana Fraenkel (Yale Univer-
sity), Juan Carlos Garcia-Pagin (Hospital Clinic, Barce-
lona, Spain), Norman Grace (Brigham and Women’s
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