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           Introduction: Historical Perspective 

 The history of the treatment of portal hypertension is characterized by a progressive 
interest in treating earlier and earlier phases of this condition. Fifty years ago treat-
ment of portal hypertension only included acute treatment of variceal bleeding or 
surgical prevention of recurrent bleeding. The seminal paper by Didier Lebrec [ 1 ] 
opened the era of medical treatment of portal hypertension, and initially all efforts 
were dedicated to the prevention of rebleeding in patients who survived an acute 
bleeding episode. Later prevention was progressively expanded to earlier and earlier 
phases. Indeed, few words were dedicated to the prevention of fi rst bleeding in the 
Baveno 1 meeting (1990) [ 2 ], and in the Baveno II meeting (1995), prevention of 
bleeding was considered “A look into the future of pharmacological treatment of 
portal hypertension,” according to the title of the lecture by Didier Lebrec and 
Richard Moreau [ 3 ]. 

 At the Baveno III meeting (2000), primary prophylaxis was the subject of a chap-
ter by itself, and we started to evaluate the subject of an earlier phase of portal 
hypertension called preprimary prophylaxis. In this meeting a section was dedicated 
to “Can (and should) we prevent the formation and growth of varices?”[ 4 ] The prob-
lem was considered important and was mainly related to the problem of treating 
patients with small varices, since only few data were available on potential treat-
ments of these subjects, previously considered as not requiring treatment. In this 
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section, for the fi rst time, the possible occurrence of regression of varices was con-
sidered, in particular as related to a possible improvement in liver status. At that 
time, the association of abstinence from alcohol in alcoholic cirrhosis with possible 
regression of varices was considered the paradigm of an etiological treatment of 
liver disease with benefi cial consequences on liver disease and portal hypertension 
at the same time. 

 The preprimary prophylaxis was also the subject of a session of the Baveno IV 
meeting in 2005, but at this time, it was defi ned that the term preprimary prophy-
laxis should only include the prevention of the formation of varices [ 5 ]. Based on 
the results of the only trial that specifi cally addressed the usefulness of treatment 
with NSBB patients with cirrhosis without varices and with HVPG in the range 
5–9 mmHg in order to prevent the formation of varices [ 6 ], it was stated that there 
was no indication to treat patients to prevent the formation of varices. The lack of 
effect of NSBB in these subjects was interpreted as the expression of the fact that in 
this phase the mechanisms provoking portal hypertension (formation of collaterals, 
hyperdynamic circulation) was not halted by NSBB. 

 At the 2010 meeting (Baveno V), the statements related to preprimary prophy-
laxis were updated [ 7 ], and among the recommendations, there was for the fi rst time 
a statement that suggested that treatment of the underlying liver disease may have a 
benefi cial infl uence on portal hypertension and reduce the risk of clinical complica-
tions. The impact of treating the underlying disease in the development of portal 
hypertensive-related complications, including varices, was also considered an area 
requiring further study. 

 In the present session we report available evidence about the possible treatment 
of patients in an evolving scenario which considers cirrhotic patients as treated suc-
cessfully (or not successfully) in relation to their etiological factors. In this scenario 
there will be an overlap between prevention of the formation of varices (a traditional 
approach) and prevention of the progression of disease or even regression (a novel 
approach). In this approach varices appear as a part of the disease process, which 
has portal hypertension as a marker of disease stage and at the same time a patho-
physiological mechanism involved in its progression.  

    Changing Scenario: Natural History of Chronic Liver Diseases 
from Compensated to Decompensated Stage in the Era 
of Direct-Acting Antivirals 

 The rate of progression in fi brogenic liver diseases depends on a number of factors 
and varies individually. Previously, fi brosis was considered an inactive tissue without 
regenerative potential for the organ affected. Within the last decade, this concept has 
changed, and fi brosis is no longer considered static or irreversible but the result of a 
continuous remodeling process and thereby susceptible to interventions. Presently, 
no treatments that specifi cally target the mechanism of fi brosis are available for clini-
cal use. However, therapies that address or eliminate the cause of tissue damage (e.g., 
tenofovir in chronic hepatitis B virus infection) have the potential to lead to 
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regression of fi brosis and even cirrhosis [ 8 ]. Thus, the risk of progression may be 
halted or even reversed with cure of the etiological factor, and consequently the prog-
nosis may be altered. A similar pattern may occur in hepatitis C upon sustained viro-
logical response (SVR), though this has not been documented yet. However, one 
would expect that control of viral replication would prevent, slow down, or delay 
further accumulation of fi brosis and thus risk of decompensation and risk of HCC 
[ 9 ]. If this holds true, the indications and interval between surveillance for varices 
and HCC may change. In addition the populations of patients with liver diseases and 
portal hypertension are also changing. With the arrival of highly effi cacious and well-
tolerated treatments for HCV along with an increasing burden of obesity and alcohol 
overuse, the need and focus may change within the foreseeable future. Obesity is a 
global health challenge with prevalence of up to 30 % of the population at risk of 
nonalcoholic fatty liver disease (NAFLD), among whom approximately 4 % will 
develop or have nonalcoholic steatohepatitis (NASH) and a few will develop pro-
gressive fi brosis. NAFLD is considered the hepatic manifestation of the metabolic 
syndrome and has become a leading cause of liver disease worldwide. Currently 
NASH is the second leading cause of liver transplantation in the USA, and the num-
bers have tripled within the last decade [ 10 ]. Similarly, alcohol abuse is a leading risk 
factor for morbidity and death worldwide among the young, working population 
(15–49 years). Chronic alcoholic liver disease is a major cause of alcohol-related 
mortality, accounting for 570,000 annual deaths worldwide. In 2010, alcoholic liver 
fi brosis and subsequent cirrhosis led to nearly 500,000 deaths and cost 14.5 million 
disability-adjusted life years (DALYs) worldwide [ 11 ]. Compared to other common 
chronic diseases, mortality from alcoholic liver disease is on the rise [ 12 ]. Yet, there 
is a striking mismatch between burden of alcoholic liver disease and prioritization 
due to the socially stigmatized status of the disease [ 13 ].  

    Hidden Burden of Disease 

 To have an effective primary prevention, we need early diagnosis of fi brosis and 
cirrhosis. However, due to the lack of widely available tools for early diagnosis of 
liver fi brosis, the latter is mostly discovered at an advanced stage after reaching cir-
rhosis, with 5-year mortality up to 88 % in late cirrhosis compared to 1.5 % in the 
earliest stage of cirrhosis [ 14 ]. In a study with more than 1300 patients, 76 % of 
patients had their initial diagnosis of alcoholic cirrhosis during hospitalization with 
a decompensating event [ 15 ]. This underlines the huge hidden burden of disease but 
also the unmet need of early diagnosis and associated potential of applying primary 
prevention in a larger portion of patients. Viral hepatitis identifi es a relevant popula-
tion at risk and screening for viral hepatitis is cheap. In alcohol and NASH-induced 
liver fi brosis and cirrhosis, this is more diffi cult, as the population at risk is large and 
noninvasive markers with high diagnostic accuracy in early stages are not available 
or not integrated in clinical practice. In patients who discontinue alcohol overuse, 
lose weight, or control the metabolic syndrome, there is likely a recovery potential 
similar to that observed in viral hepatitis.  
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    Risk Stratification 

 The risk and speed of progression from compensated to decompensated stage defi ne 
the prognosis. Therefore, early detection and preventative strategies may affect out-
comes. In the advanced stages of the disease, with portal hypertension and decom-
pensation, prognostic tools like the MELD and the Child-Pugh scores are useful, but 
in the early stages of the disease, measures to predict risk of decompensation, mor-
bidity, and mortality are less developed and not widely adopted in general care. In 
these stages, standard liver function tests can be normal even among patients with 
signifi cant fi brosis and early cirrhosis. Imaging tools are powerful [ 16 ], but the 
static nature of imaging limits its prognostic power in early stages because it does 
not refl ect tissue activity (infl ammation, remodeling of extracellular matrix, and 
fi brogenesis). However, direct markers of the pathological processes are not yet 
ready for clinical use [ 16 ]. HVPG measurements have repeatedly and consistently 
been reported as a very strong tool to assess, prognosticate, and measure the effi -
cacy of specifi c interventions [ 17 ]. Thus, HVPG measurements enable diagnosis 
(HVPG >6 mmHg) of portal hypertension and its severity, with a level of >10 mmHg 
being associated with varices formation and high risk of decompensation including 
ascites and HCC. Higher levels of >12 mmHg imply the risk of bleeding, and simi-
larly a reduction of >20 % or below 12 mmHg suggests effective pharmacological 
interventions. Thus, HVPG measurements are unique as both a diagnostic and prog-
nostic tool and a measure of effi cacy of pharmacological interventions. Limitations 
include limited availability and expertise outside referral centers, time, cost, and 
patient acceptability.  

    Changing Scenario: Cirrhosis and Portal Hypertension 
as a Systemic Disease, Need for Collaborative Care 

 A large proportion of patients emerge in the health-care systems with a decompen-
sating event. A number of treatments have been developed to handle acute events 
and been successful to improve outcomes [ 18 ]. However, patients who develop 
decompensation and complications of cirrhosis have a poor prognosis which is 
associated to hospital admissions and frequent readmissions [ 19 ]. In addition, qual-
ity of life and working ability are negatively affected and thus associated with a 
signifi cant economic burden. Thus, there is an urgent need to strengthen efforts to 
prevent decompensation and prevention of fi rst variceal bleeding, and other key 
events are an essential part of care. The complex symptomatology and multiplicity 
of involved organs in chronic liver diseases underline their systemic nature. This 
calls for care coordination or “collaborative care” [ 20 ]. Most studies and guidelines 
focus on one event, i.e., varices, ascites, or hepatic encephalopathy, which increases 
the risk of fragmented and poorly coordinated care [ 21 ]. The overall goals are to 
improve clinical care by adaption and adherence to best clinical standards to prevent 
complications and decompensation. Currently, screening for esophageal varices and 
HCC are generally accepted standard of care, although the direct evidence from 
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randomized trials supporting the benefi t of screening is weak. In clinical practice 
patients often fail to receive the evidence and guideline-based treatments [ 21 ]. In 
one study with 774 patients, only 24.3 % had an upper endoscopy during the fi rst 
year after cirrhosis was diagnosed, and only 60 % of those with varices received 
appropriate primary prophylaxis with beta-blockers or band ligation [ 22 ]. Similarly 
nonadherence to HCC screening is high. Thus, less than 20 % of patients with cir-
rhosis undergo surveillance for HCC, with the lowest adherence in nonspecialized 
centers [ 23 ]. Overall there is a mismatch between recommended standards and 
clinical practice in this fi eld, which likely has an impact on outcomes and resource 
utilization. Thus, integrated care with adoption of all documented treatments 
together improves outcomes [ 20 ]. A recent study among outpatients with ascites 
documented how care coordination versus standard care improved 12-month mor-
tality (45.7 % vs. 23.1 %,  p  < 0.025) and rate of 30-day readmission (42.4 % vs. 
15.4 %,  p  < 0.01). In addition, the global cost attributable to the management per 
patient-month of life was lower [ 20 ]. General care in early-stage disease, to prevent 
decompensation, should probably go beyond surveillance of varices and HCC and 
include comorbidities, nutrition, physical training, hepatic encephalopathy, minimal 
hepatic encephalopathy, early ascites, and general symptoms like fatigue. However, 
evidence-based treatments at this stage of disease are limited. In addition at least 
40 % of patients with cirrhosis have comorbidities such as diabetes, cancer, osteo-
porosis, pulmonary, and cardiac diseases that increase morbidity and mortality [ 24 , 
 25 ]. Successful treatment of comorbid diseases in the fi rst year after diagnosis may 
substantially reduce the mortality rate, and thus, the presence of comorbidities is an 
important issue in clinical hepatology that deserves more attention [ 24 ].  

    Detection of Esophageal Varices and Primary Prevention 
of Bleeding: New Insights into NSBB 

 Endoscopy is still the preferred standard to screen for the presence of varices. 
A number of other noninvasive methods have been investigated including spleen 
and liver stiffness [ 26 ,  27 ]. In the prevention fi rst variceal bleeding NSBB and EVL 
are both valid fi rst choices [ 28 ]. In approximately one third of the patients, there are 
contraindications or intolerance to NSBB and EVL can be applied. In patients who 
tolerate NSBB, these are the best choice, especially if long-term treatment is 
expected, as there may be a survival benefi t of NSBB above EVL in the long run. 
On the other hand, EVL may offer better protection against bleeding in the short 
term [ 28 ]. NSBB including carvedilol have been and still are the cornerstone in 
primary prevention of bleeding from esophageal varices. Their clinical effi cacy is 
covered in other chapters. However, our understanding of the pharmacodynamics 
and safety of NSBB has been changing in recent years. In particular NSBB seem to 
have an impact in patients with portal hypertension in a clinically signifi cant way 
which goes beyond the hemodynamic effects. Gut bacterial translocation is believed 
to be a key driver in the pathogenesis, progression, and cause of decompensating 
events [ 29 ]. NSBB have been shown to reduce bacterial translocation [ 30 ]. This 
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may translate into reduced risk of infections in general and spontaneous bacterial 
peritonitis in particular [ 31 ,  32 ]. Thus, both direct and indirect evidences suggest 
that NSBB reduce the risk of bacterial translocation. In addition NSBB may reduce 
risk of HCC [ 32 ]. The mechanism of action is incompletely understood but may 
include a weak antiangiogenic effects [ 33 ]. These non-hemodynamic effects may 
have a clinically signifi cant impact, but more data are needed before NSBB can be 
recommended beyond the prevention of bleeding in patients with esophageal 
varices. 

 For decades, NSBB have been a cornerstone in clinical hepatology due to their 
very well-documented effects in terms of preventing variceal bleeding and improv-
ing survival. However, a serious concern about the safety of NSBB in advanced- 
stage disease has been raised in recent years [ 34 ,  35 ]. Thus, NSBB may only be 
benefi cial during a certain window during disease progression, and at certain tip-
ping points in advanced-stage disease, NSBB should be discontinued [ 36 ]. The 
available data are observational and prone to confounding factors that can be diffi -
cult to eliminate completely. Consequently the controversy if and when to stop 
NSBB in advanced-stage disease is ongoing, and there is currently no consensus on 
when to stop NSBB and, if they are stopped, when and if to reinstitute. In the most 
fragile patients with advanced-stage disease with refractory ascites, low blood pres-
sure, acute kidney injury, or SBP, NSBB should be used with extreme caution and 
discontinued readily if the situation deteriorates. In patients without previous bleed-
ing, EVL can substitute NSBB without the safety concern [ 28 ].  

    Emerging Interventions in the Primary Prevention 
of Decompensation 

 Prevention implies surveillance with early detection at subclinical or asymptomatic 
levels. Screening tests should be validated, cheap, and safe, and adherence is essen-
tial for the overall success. Treatment should be available for early stages, and early 
treatment should offer better outcomes than late treatment. The population at risk of 
decompensation is clear, but screening tools and relevant interventions are limited, 
and the demonstration of benefi t if early detection is achieved is currently also lim-
ited; however, a number of interventions are emerging. 

 Cognitive dysfunction is an important event in cirrhosis that affects quality of 
life and the socioeconomic status [ 37 ]. Cognitive dysfunction is associated with 
minimal hepatic encephalopathy, which is a risk factor for overt hepatic encepha-
lopathy [ 38 ]. Thus, minimal hepatic encephalopathy would be an important target 
for early detection. However, therapies to improve cognition and prevent progres-
sion to overt stages need better validation. Currently, a number of interventions 
including prebiotics, probiotics, antibiotics, and nutritional supplements are 
tested. However, current guidelines advise against routine treatment of minimal 
hepatic encephalopathy due to lack of evidence [ 39 ]. Consequently the drive to 
assess patients is limited. 
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 The gut-liver axis in terms of translocation of bacteria and bacterial products from 
the gut is considered a key driver in the development and progression of liver disease 
[ 29 ]. This is true in particular in the more advanced stages with ascites and portal 
hypertension due to slower transit times, bacterial overgrowth, and increased perme-
ability in the gut. However, in earlier stages this may also be important, in particular 
in alcoholics as alcohol itself induces a leaky gut. Rifaximin is a nonabsorbable anti-
biotic with a main effect in the small bowel, the most important area of bacterial 
translocation. Rifaximin is well established as a treatment that reduces the risk of 
recurrent episodes of hepatic encephalopathy and hospitalizations in patients with 
previous episodes of hepatic encephalopathy [ 40 ,  41 ]. In addition this treatment is 
associated with improved quality of life [ 42 ]. In advanced-stage disease, sarcopenia 
and malnutrition are very frequent and important prognostic indicators [ 43 ]. Recent 
evidence suggests that nutritional therapy may have benefi cial effects on clinical 
outcomes in cirrhosis and alcoholic hepatitis [ 44 ]. The mechanisms of sarcopenia are 
incompletely understood, but muscle mass improves after liver transplantation and 
also after TIPS treatment, which suggests a relation to portal hypertension. In com-
pensated disease, the nutritional status is also associated with prognosis [ 45 ]. Physical 
training can improve exercise capacity, muscle mass, and quality of life [ 46 ], and this 
effect may translate into an impact on portal pressure and risk of complications. 
Overall the concept of assessing nutritional status and muscle mass is intriguing, 
because interventions to modify these risk factors are at hand. However, more clini-
cal trial data are needed to document the clinical effi cacy and insight on when and 
how to intervene. Other pharmacological treatments with promising results include 
statins and low-molecular-weight heparin. Both of these may improve survival and 
prevent risk of decompensation and deterioration in liver function [ 47 – 49 ]. 
Obeticholic acid, a bile acid derivative which seems promising in patients with 
NASH and primary biliary cirrhosis, is described in detail elsewhere in this book.  

    Preventing Reinstitution of the Etiological Factor 

 The fl ip side of the coin in liver diseases after cure of the etiological factor is the risk 
of reinstitution of the same or another factor. In hepatitis C there is a risk of reinfec-
tion, and a number of patients have concomitant alcohol overuse, thus the risk of 
progressive disease and decompensation is not necessarily over after successful 
treatment with antivirals. Reactivation of hepatitis B is an important and rising clini-
cal problem due to increasing use of immunosuppressive drugs including biologics 
and novel anticancer drugs. All patients undergoing chemotherapy, immunosup-
pressive therapy, hematopoietic stem cell transplantation, or solid-organ transplan-
tation should be screened for active or prior hepatitis B viral infection [ 50 ]. 
Abstinence remains the most important therapeutic intervention in alcoholic liver 
disease, and in NASH lifestyle interventions with weight loss are key to success, but 
the success rate of lifestyle interventions is low and the rate of relapse high and bet-
ter options to achieve these goals are warranted.     
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