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ABSTRACT

The natural history of liver cirrhosis begins with an asymptomatic phase of compensation. This is followed by a rapidly pro-
gressive phase of decompensation marked by clinical evidence of the complications of portal hypertension and/or impairment
of liver function. The clinical prognosis of this decompensated phase is poor with reduced survival time. As a result, liver
cirrhosis remains a leading cause of disability and mortality globally. To this end, the management of decompensated liver
cirrhosis has evolved with the rationale of improving care and survival of the patient by managing individually the complica-
tions as they arise. This review discusses the stages of liver cirrhosis and details on interventions and improved therapeutic
options for the complications of the decompensation phase —ascites, varices and variceal haemorrhage, hepatic encephalop-
athy, hyponatremia, hepato-renal syndrome, and infections in cirrhosis— while briefly discussing the pathogenesis of these
complications and highlighting the pieces of evidence and rationale behind management options. However, the discussion
at hand is an extensive one, and we have taken the liberty of splitting it into two parts for the sake of brevity without com-
promising on relevant information. In this first part, we discuss the importance of therapeutic albumin, the management of
hepatic encephalopathy and varices/variceal haemorrhage. The second part of this review will focus on the management of
ascites, hyponatraemia, hepatorenal syndrome and infections in the cirrhotic patient. This review also recognizes the gap in
the prevention of these complications.
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INTRODUCTION

Hepatic cirrhosis remains a leading cause of disabili-
ty and mortality globally and many patients suffer from
complications, such as ascites, gastrointestinal bleeding,
hepatic encephalopathy, immunosuppression, and jaun-
dice all acting as a harbinger of decompensation, the final
stage of the disease . Despite its significant burden on
health-care costs and repeated hospital admissions, liver
cirrhosis still retains a poor prognosis and median surviv-
al time is just about 2 years 2.

In the current approach to the management of patients
with decompensated liver cirrhosis, proper management
of each complication is emphasised. While this may seem
logically beneficial, there remains a strategic gap in the
prevention of complications. Cost-effective therapeutic
interventions aimed at limiting development and treating
this condition will be most beneficial in reducing hospi-
talisations while improving quality of life and survival 2.

The Patient in Decompensated Liver Cirrhosis

Liver cirrhosis is the result of tissue healing in response
to chronic liver injury. It represents the architectural dis-
tortion of the liver parenchyma with consequent fibrosis,
nodule formation, as well as modification in tissue perfu-
sion 4. Liver cirrhosis typically begins with a protracted
relatively asymptomatic phase of “compensation’, this is
closely followed by a rapidly progressive phase of “de-
compensation”. Decompensated liver cirrhosis is charac-
terised by clinical evidence of complications of portal hy-
pertension and impairment of liver function featured by
ascites, variceal bleeding, encephalopathy, coagulopathy
and jaundice °. The clinical prognosis for patients with de-
compensated cirrhosis is bleak. The median survival for
decompensated liver cirrhosis is two years compared to
over 12 years for the compensated patient *.

The prognosis is made even worse by the onset of hepa-
torenal syndrome, refractory ascites, hepatopulmonary
syndrome, or spontaneous bacterial peritonitis *. There is
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also the ever-present possibility of hepatocellular carci-
noma (HCC) which can develop at any stage of cirrhosis.
Cirrhotic patients display marked heterogeneity in ae-
tiology and disease stage. The clinical presentation and
management of liver cirrhosis are primarily dictated by
the stage of disease ¢. With regards to the stage of the
disease, patients can conveniently be grouped into sta-
ble/early cirrhosis (Child-Pugh class A), end-stage liver
disease (ESLD), and acute decompensation (AD) ¢. Acute
decompensation carries significant morbidity risk, in-
cluding increased susceptibility to infection (probably re-
flecting underlying immune dysfunction) amongst others
6.

Cirrhotic patients in decompensation typically present
with any or all of the following: ascites with or without
oedema, variceal bleeding, hepatic encephalopathy, co-
agulopathy, hyponatraemia, and hyperbilirubinaemia 6.
The term Acute Decompensation is used to describe pa-
tients presenting either for the first time or with acute on
chronic liver failure . It is also worthy to note that Acute-
on-Chronic Liver Failure (ACLF) refers to the acute de-
terioration of pre-existing, chronic liver disease; the de-
terioration is often related to a precipitating event and
associated with increased mortality at three months due
to multisystem organ failure’. It is a highly prevalent syn-
drome characterized by acute decompensation, organ/
system failure(s), and high 28- day mortality rate (32%) &.

The Systemic Inflammation Hypothesis? describes acute-
on-chronic liver failure as resulting from aggravation of
the systemic inflammation and associated systemic cir-
culatory dysfunction already present in acute decompen-
sation. This leads to organ failure secondary to hypoper-
fusion and injurious damage of inflammatory mediators
on the organ microcirculation and cellular homeostasis
210 According to the hypothesis, acute decompensation
would occur on a foundation of systemic inflammation
due to translocation of pro-inflammatory cytokines from
the gut to the systemic circulation and the release of
Damage Associated Molecular Patterns (DAMPs) from
the diseased liver or other organs 7. It follows that
acute-on-chronic liver failure is the consequence of an
additional increase in systemic inflammation in the con-
text of precipitating events such as active alcoholism, vi-
ral hepatitis, or bacterial infections *°.

STAGING OF LIVER CIRRHOSIS

Several prognostic models and staging systems have been
developed to guide the management of patients with liver
cirrhosis.

The Child-Pugh score aids in predicting the prognosis af-
ter surgery for portal hypertension in patients with liver
cirrhosis''.The original score has since been modified and
currently utilises five variables for scoring. However use-

ful, some have criticised the Child-Pugh score for its use
of empirical cut-off values of laboratory parameters and
the inclusion of clinical variables such as encephalopathy
and ascites which require subjective assessment 2.
Originally designed to assess patient outcome after tran-
sjugular portosystemic intrahepatic shunt implantation
for liver cirrhosis, the Model for End-Stage Liver Disease
(MELD) score currently has a modified version and has
been prospectively evaluated for its ability to estimate
3-month mortality in liver transplant candidates with
chronic liver disease **. The MELD score utilises three
variables for this purpose; serum bilirubin, creatinine,
and INR, and requires a logarithmic formula for calcula-
tion of the final score 3. The current recommendation is
a MELD score of =15 for listing patients with end-stage
liver disease ™. The 1-year survival rate for patients with
MELD score <15 is lower for patients who receive liver
transplantation compared to those who do not *°.

The MELD scoring system provides an advantage of ob-
jective variables for its calculation, and the lack of an up-
per limit for disease severity features unavailable with
the Child-Pugh system °. However, its drawbacks include
the need for computation and the absence of well-de-
fined stratifications for the assessment of individual mor-
tality risk, thus making the Child-Pugh score more ubig-
uitous in daily clinical practice 2. Several modifications of
the MELD score have been proposed and are underway.
Patients with compensated and decompensated liv-
er cirrhosis have a distinct prognosis, and the very low
probability of death (14%) before decompensation for
compensated patients supports the course of cirrhosis
¢ Considering the disparity in the prognosis of patients
with compensated and decompensated liver cirrhosis, a
four-stage clinical classification was proposed. It was lat-
er modified into a five-stage system (table 2):
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Table 1: Child-Pugh Scoring system

Variable 1 2 3

Encephalopathy None Stage |-l Stage IlI-IV
Ascites Absent Controlled Refractory

Bilirubin (mg/dL) <2 2-3 >3

Albumin (g/L) >35 28-35 <28

Prothrombin time (sec- <4 4-6 >6

onds)
Sum of Points 5-6 7-9 10-15

1-year survival rate (%)

95 80

44

Adapted from Pugh et al. (1973). Sometimes prothrombin index or international normalised ratio (INR) is used instead of pro-

thrombin time.*?

Table 2: Clinical Stages of Liver Cirrhosis

Compensated stages

Definition

5-year mortality rate (%)

1 Varices absent 1.5
2 Varices present 10
Decompensated stages
3 Bleeding
No other decompensating 20
event

4 Ascites, Jaundice or Encephalop- 30
athy

5 More than one decompensating 88
event

Adapted from DAmico et al. 20108
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MANAGEMENT OPTIONS

ALBUMIN

The administration of long-term human albumin to pa-
tients with ascites, the most characteristic feature of
decompensation?’, has been a subject of debate for de-
cades. The rational assumptionis that some improvement
in hypoalbuminaemia following albumin administration
would ameliorate ascites by increasing plasma oncotic
pressure. It is worthy to note however that hypoalbu-
minaemia per se has not been explicitly demonstrated to
have a pre-eminent role in ascites formation because the
colloid-osmotic pressure gradient which regulates fluid
partition between plasma and the interstitial space, is not
reduced in cirrhosis with ascites 2°,

Reduced intravascular fluid volume secondary to pe-
ripheral arterial vasodilation is a cardinal feature of de-
compensated cirrhosis. This results in renal sodium and
water retention that favours ascites formation?!. One
beneficial effect of human albumin could be an increase
in intravascular volume, which would inhibit activated
sodium-retaining, taper vasoconstriction, thus improving
renal perfusion.

Its non-oncotic properties manifest another relevant fea-
ture of human albumin in decompensated cirrhosis. Sus-
tained systemic inflammation along with a pro-oxidant
state contributes to circulatory and extrahepatic organ
dysfunction in advanced cirrhosis. Human albumin ap-
pears to mitigate these effects via antioxidant and scav-
enging activities, binding and transport of exogenous and
endogenous substances, and regulation of endothelial
function and inflammatory or immune responses 42,

Initial studies reporting the use of albumin treatment in
cirrhosis from the 1980s consisted of several random-
ized clinical trials which demonstrated that paracentesis
was an effective and safe therapy of ascites if performed
with intravenous (1V) albumin administration 22,

Subsequent studies further showed that the treatment
of spontaneous bacterial peritonitis with a therapeu-
tic regimen of antibiotics plus albumin was associated
with a 60% reduction in the prevalence of type-1 hepa-
torenal syndrome and hospital mortality 24 It was later
demonstrated that in approximately 50% of patients with
hepatorenal syndrome, simultaneous administration of
terlipressin and albumin helped normalize serum creat-
inine concentration ?°. Recently, the ANSWER study, an
investigator-initiated multicentre randomised, parallel,
open-label, pragmatic Italian trial showed that long-term
(18 months) prophylactic administration of albumin (40 g
every week) to patients with prior history of ascites was
effective in preventing new episodes of ascites, refracto-

ry ascites, hepatorenal syndrome, hepatic encephalopa-
thy, and bacterial infections while reducing hospital ad-
missions and improving survival®.

The ANSWER Study was the first prospective study pro-
viding robust evidence of clinical advantage conferred
by the addition of long-term human administration to
the standard-of-care in a large cohort of patients with
cirrhosis and uncomplicated ascites. In this study, it was
found that the administration of human albumin signifi-
cantly improved 18-month survival and reduced over-
all mortality rate. Results from the ANSWER study also
showed significant reductions in the incidence of refrac-
tory ascites and diuretic-related side-effects, such as
renal dysfunction, hyponatraemia, and hyperkalaemia,
in the group receiving standard medical treatment plus
human albumin®. It was also found that the incidence of
spontaneous bacterial peritonitis and other related bac-
terial infections along with type 1 hepatorenal syndrome,
and severe hepatic encephalopathy, were reduced to a
significant extent °.

Previous anecdotal literature reported that intravascu-
lar volume expansion following prolonged administration
of high does human albumin (up to 100 g/day) caused
bleeding from oesophageal varices 262728, However, the
ANSWER study revealed that the dose of human albu-
min given did not increase oesophageal variceal bleed-
ing. Indeed long-term albumin administration was gen-
erally very well tolerated, and only three mild allergic
reactions and two severe side-effects (septic events; one
likely due to venepuncture and the other with concom-
itant previously unrecognised pneumonia as a likely fo-
cus) were reported?. Findings from the study also proved
the cost-effectiveness of long-term administration of
human albumin in hospitalised patients. In the human al-
bumin treatment group, the cost-effectiveness of such an
expensive treatment was demonstrated by a significant
reduction in the number of hospital admissions and total
days spent in the hospital, fewer paracenteses, and re-
duction in complications.

Albumin and Immuno-modulation

Recent investigations suggest that systemic inflamma-
tion plays a significant role in the pathogenesis of acute
decompensation and acute on chronic liver failure in cir-
rhosis'®. The Pilot-PRECIOSA study, a proof of concept,
open-label, multicentre, nonrandomized (single-group)
prospective phase 4 (safety and dosage-exploratory) in-
vestigation revealed a marked suppression of the plasma
levels of interleukin-6 (IL-6) during long term albumin
treatment (1 year)?”. This finding suggests an immuno-
modulatory effect of albumin treatment.
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Albumin binds to pro-inflammatory cytokines, including
pathogen-associated molecular patterns (PAMPs), pros-
taglandins, nitric oxide, and reactive oxygen and nitro-
gen species®®031 These cytokines play a vital role in the
pathogenesis of the systemic inflammation, circulatory
dysfunction, and organ failure seen in decompensated
cirrhosis as well as acute on chronic liver failure®?.

Fernandez and colleagues ?? described the pathophys-
iology and long term benefits of albumin treatment of
decompensated cirrhosis. They found that high doses
(but not low doses) of albumin had a significant immuno-
modulatory effect and prevented “bursts” of circulatory
dysfunction while improving left ventricular function and
correcting serum albumin levels without inducing albu-
min overdose” in patients with decompensated cirrhosis.
Since albuminis capable of binding and inactivating many
inflammatory promoters such as PAMPs, bioactive lipid
metabolites, reactive oxygen species, and nitric oxide, the
immunomodulatory effect of albumin could be related to
this scavenging function.

The results of the study by Fernandez ?” indicate that a
dose of 1g/kg, which is higher than the MATCH study
dose (40g every two weeks) and only slightly lower than
the ANSWER study dose (40g of albumin every week),
was insufficient to normalize serum albumin concentra-
tion in seven out of the eight patients with hypoalbumin-
emia included in the Low albumin dose treatment group
of their 2019 study. Also, a second albumin dosage (1.5
g/kg per week) rapidly normalized serum albumin con-
centration in all patients with hypoalbuminemia included
in the High albumin dose group. The rapid and maximal
initial increase in serum albumin concentration follow-
ing treatment is likely the result of a combination of in-
creased albumin synthesis by the liver secondary to hy-
poalbuminemia and the effect of the exogenous albumin
administration . It is worthy to note that after the nor-
malization of serum albumin, the inhibitory effect of nor-
mo-albuminemia upon albumin synthesis precluded any
further increase in serum albumin concentration despite
continuous albumin treatment. Also, it was found that a
high dosage of either long-term and short-term albumin
treatment was associated with significant immunomodu-
latory effects in decompensated cirrhosis.

Furthermore, it was shown that normalization of serum
albumin concentration with long-term high albumin was
associated with a significant improvement in left ven-
tricular function?’. Likely, the beneficial effect of albumin
treatment in the management of organ dysfunction/fail-
ure in cirrhosis is the result of its immunomodulatory ef-
fect and direct mitigation of systemic inflammation which
would otherwise have a deleterious effect on cardiac

function. Indeed earlier studies involving rodent models
of carbon tetrachloride-induced cirrhosis showed rever-
sal of systemic inflammation and left ventricular contrac-
tile dysfunction following albumin treatment 2.

Cyclooxygenase (COX)-derived lipid mediators have
broad immunosuppressive effects that could explain the
aetiology of infection susceptibility in cirrhosis patients
3435 In one anecdotal study which investigated the prima-
ry cause of immunosuppression in acutely decompensat-
ed and end-stage liver disease patients, it was found that
elevated circulating PGE2 concentration, in combination
with hypoalbuminaemia, drives innate immune dysfunc-
tion and increases vulnerability to infection. This finding
was observed in all acutely decompensated patients from
the second day of hospital admission and lasted for up
to 60 days following hospital discharge. It was demon-
strated that a serum albumin concentration <30mg/d|
was predictive of immunosuppression and 20% Human
Albumin infusion at a concentration >30mg/dl reversed
immunosuppression in both human plasma ex-vivo and
in vivo rodent models. The results of this study suggest
that all acutely decompensated patients should receive
stratified human albumin therapy; the goal is to maintain
plasma albumin concentration at >3.0g/dl throughout
their admission. Patients with end-stage liver disease
may also benefit from this treatment as human albumin
has been shown to represent an effective immune re-
storative strategy in this cohort of patients. In addition
to immunomodulation and restoration of immune com-
petency, human albumin therapy will also contribute to
a reduction in mortality and length of hospital stay while
acting as adjuvant treatment of infection. Large volume
paracentesis (LVP) is a treatment modality that is often
used in conjunction with salt-poor albumin infusion. It is
discussed in a later section of this article.

MANAGEMENT OF HEPATIC ENCEPHALOPATHY

Hepatic encephalopathy refers to a decline in cognitive
function that develops in patients with significant liver
function impairment or with portosystemic shunting®.
It is a complex neuropsychiatric syndrome, which may
complicate acute or chronic liver failure®” character-
ised by changes in mental state including a wide range
of neuropsychiatric symptoms ranging from minor not
readily discernible signs of altered brain function to deep
coma®8. The diagnosis and staging of hepatic encepha-
lopathy can be a challenge to the clinician, and several
attempts have been made at scoring systems for ease
of staging and assessment of the severity of hepatic en-
cephalopathy. Indeed the myriad of neurological signs
including altered consciou sness, impairment in intellec-
tual and motor function as well as in patient autonomy
and derangements in behaviour and the sleep-wake cy-
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cle impede the development of a simple staging system
3940 The West-Haven criteria were met with difficulties
in assessing the impaired consciousness*® 4. The Clinical
Hepatic Encephalopathy Staging Scale (CHESS) was de-
veloped in 2007 as a scoring system for diagnosed cases
that could be valid for all grades of hepatic encephalopa-
thy, interpreted as a continuum?. It is important to note
that the CHESS criteria was developed to monitor the se-
verity of but not diagnose hepatic encephalopathy. This
is why some objective parameters, such as asterixis was
excluded from the CHESS criteria. Asterixis, although a
frequent manifestation and a pointer to the diagnosis of
hepatic encephalopathy has the disadvantage of disap-
pearing in a coma, thus making it a poor indicator of the
severity of hepatic encephalopathy. The CHESS provides
a consistent, reproducible, valid, and sensitive system
for monitoring the severity of hepatic encephalopathy to
guide treatment. Its validity and sensitivity are supported
by the high correlation between the global scores of the
CHESS and those of two other hepatic encephalopathy
indexes, the adapted-West-Haven Criteria and Glasgow
Coma Scale®.

THE ROLE FOR NON-ABSORBABLE DISACCHARIDES
IN HEPATIC ENCEPHALOPATHY

The goal of treatment of hepatic encephalopathy is the
achievement of modest to a significant reduction in the
production and absorption of ammonia, which is involved
in its pathogenesis*. Initial therapeutic strategies aimed
at alleviating hepatic encephalopathy targeted colonic
bacteria which are the primary source of ammonia. This
included the use of poorly absorbed antibiotics, espe-
cially neomycin 4344, However, this was met with unde-
sirable side effects of neomycin, including ototoxicity,
nephrotoxicity, malabsorption, and deterioration of the
intestinal microbiota “3. In 1966, Lactulose, a synthet-
ic a non-absorbable disaccharide, was introduced as a
safer alternative . Early reports stated that lactulose
(1-4 galactoside fructose) had the advantage of reducing
the production and absorption of ammonia ***° without
the harmful side effects of neomycin. It is interesting to
note that although only a few, small randomised trials as-
sessing the efficacy of lactulose versus placebo 464748 or
neomycin 44 in acute or chronic hepatic encephalopathy
had been conducted, lactulose has been considered the
treatment of choice for hepatic encephalopathy since the
1980s . Even though lactulose is without any significant
adverse effects, it may be poorly tolerated as a result of
its overly sweet taste and gastrointestinal reactions ex-
perienced by some patients, which may be unresponsive
to dose reductions %¢. In 1982, another synthetic nonab-
sorbable disaccharide, Lactitol (b-galactosido-sorbitol),
was suggested as a more sustainable alternative to Lac-
tulose %, Since then, several isolated randomised trials

have compared lactulose versus lactilol. In one systemat-
ic review which attempted to estimate and compare the
efficacy and tolerance of lactulose or lactitol for acute
and chronic (including subclinical) hepatic encephalopa-
thy, sufficient evidence was not found to confirm or ex-
clude the significant beneficial effect of nonabsorbable
disaccharides (lactulose and lactitol) on patients with he-
patic encephalopathy?®.

Additionally, although the authors 3¢ found in their overall
analysis that nonabsorbable disaccharides appeared to
improve encephalopathy, this effect was not seen when
only trials of high quality were included. However, far too
few patients have been randomised to exclude a poten-
tially beneficial effect reliably. It is important to note that
even though low-quality trials on minimal hepatic en-
cephalopathy found that lactulose had a beneficial effect,
this was assessed by various non-validated psychometric
tests that have questionable and uncertain clinical rele-
vance®?. It is likely that the beneficial effects of nonab-
sorbable disaccharides on patients with hepatic enceph-
alopathy, if any, could be due to the cathartic effects of
nonabsorbable disaccharides. Whether nonabsorbable
disaccharides are superior to other laxatives in this re-
gard remains uncertain.

Upon the introduction of lactulose, few trials were con-
ducted comparing lactulose against placebo*” “¢, none
of which found a beneficial effect of lactulose. Notwith-
standing, lactulose was implemented in clinical practice
because two trials found it equally useful to neomycin
4344 'which had been the prior standard for the treatment
of hepatic encephalopathy. When one considers the ad-
verse drug events of neomycin, it seems plausible that
any equally effective intervention, albeit not superior, is
desirable. However, there are two major pitfalls in this
reasoning. First, the efficacy of neomycin on hepatic en-
cephalopathy has never been shown. In one randomised
trial for acute hepatic encephalopathy which attempted
to compare the efficacy neomycin versus placebo®® and
another trial comparing neomycin plus lactulose versus
placebo’?, a statistically significant beneficial effect of
neomycin was never found. Secondly, it appears that lac-
tulose was considered equally valid to neomycin only due
to the absence of a statistically significant difference in
event outcomes in the two intervention groups. Howev-
er, it is well known that a lack of statistical significance
does not imply that treatments have similar effects>?.

A systematic review by Als-Nielsen and colleagues®®
showed that antibiotics were statistically superior to
nonabsorbable disaccharides in improving hepatic en-
cephalopathy and lowering blood ammonia. Neverthe-
less, it remains unclear whether the effects are clinically
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meaningful. It was concluded that there is insufficient
evidence to recommend antibiotics for hepatic enceph-
alopathy given the evidence from placebo-controlled
trials>©> the risk of multi-resistance, and the potential
risk of more severe adverse events of antibiotics*®. When
comparing lactulose with lactitol, it was found that there
was no statistically significant difference in treatment
efficacy between lactulose and lactitol; however, compa-
rable efficacy could not be confirmed or excluded due to
insufficient evidence. Although lactitol appeared to cause
fewer adverse events than lactulose, there was insuffi-
cient evidence to confirm a significant difference.

Interestingly, some studies®®>* highlighted the uncer-
tain efficacy of nonabsorbable disaccharides when given
orally, but one clinical trial demonstrated the efficacy of
lactulose and lactitol enemas. It is, however, essential to
note that this was a single small three-arm trial compar-
ing lactitol enemas, lactose enemas, and tap water ene-
mas>°. Als-Nielsen and colleagues®® in their systematic
review later concluded based on the available evidence
from that single trial that lactose and lactitol enemas are
equally effective and superior to tap water enemas in
the treatment of acute hepatic encephalopathy. In a me-
ta-analysis®® comparing the clinical efficacy of Rifaximin
versus nonabsorbable disaccharides in the management
of hepatic encephalopathy, it was discovered that rifax-
imin was not superior to nonabsorbable disaccharides
for acute or chronic hepatic encephalopathy in the long
or short term. However, nonabsorbed oral antibiotic rifa-
mixin did show higher tolerability and safety when com-
pared to nonabsorbable disaccharides and was consid-
ered an alternative for patients who were intolerant to
nonabsorbable disaccharides®.

Although it may seem that patients with hepatic enceph-
alopathy appear to benefit from treatment with non-
absorbable disaccharides, front-line clinicians must be
reminded that in the assessment of intervention effects
for hepatic encephalopathy, it is expedient to consider
the fluctuating course as well as the impact of treating
precipitating factors in acute hepatic encephalopathy?®®.
It may very well be that the seemingly beneficial effect
of nonabsorbable disaccharides is the result of sponta-
neous improvement and successful treatment of precipi-
tants of acute encephalopathy.

PROBIOTIC YOGURT FOR MINIMAL HEPATIC EN-
CEPHALOPATHY

Minimal Hepatic Encephalopathy (mHE) is the preclinical
stage of Overt Hepatic Encephalopathy. Patients affect-
ed with minimal hepatic encephalopathy usually suffer
from limited work performance, a decrease in quality of
life, and an increased risk of progression to overt hepatic

:No1l |June 2021

encephalopathy®’. Although some have advocated lactu-
lose as first-line therapy for minimal hepatic encephalop-
athy due to improvements in psychometric testing and
quality of life observed in patients following lactulose
therapy for minimal hepatic encephalopathy, the fre-
quency of gastrointestinal side effects such as bloating
and diarrhoea associated with lactulose deter long-term
adherence®®,

Probiotics have emerged as a therapeutic option for he-
patic encephalopathy. These live microbiological dietary
supplements act by manipulation of intestinal flora thus
alleviating the production of ammonia and benzodiaze-
pine-like compounds, providing therapeutic benefit with-
out the adverse effects associated with non-absorbable
disaccharides such as lactulose®’. Earlier studies have re-
corded a significant reversal of minimal hepatic encepha-
lopathy and improvement of Child score with a symbiotic
(fibre and a probiotic) and fibre alone. Compared to other
probiotics, yoghurts provide probiotics in the form of a
nonpharmacological food item to enhance patient accep-
tance and adherence®.

In one randomized, controlled, single tertiary centre tri-
al aimed at determining the effect of a probiotic yoghurt
treatment onthe reversal of minimal hepatic encephalop-
athy and long-term adherence in nonalcoholic cirrhotics,
it was found that probiotic yoghurt supplementation over
60 days caused the reversal of minimal hepatic enceph-
alopathy in patients with nonalcoholic cirrhosis while
demonstrating good adherence to treatment. Further-
more, the rate of minimal hepatic encephalopathy rever-
sal was significantly higher in yoghurt-treated patients
compared to patients who were not treated on both the
intention-to-treat and per-protocol analysis. Psychomet-
ric battery employed in this trial tested for several as-
pects of cognition, including attention, visuomotor track-
ing, visuospatial orientation, and mental speed®.

The results of this trial have some interesting therapeu-
tic implications. Foremost, it identifies probiotic yoghurt
as an effective dietary intervention for minimal hepatic
encephalopathy in addition to already established thera-
pies such as lactulose and antibiotics. When treating min-
imal hepatic encephalopathy, the goal must be to improve
quality of life, work, and to limit progression to overt he-
patic encephalopathy. The reversal of minimal hepatic
encephalopathy following yoghurt supplementation sug-
gests an improvement in cognition comparable to healthy
controls®®.

Also, minimal hepatic encephalopathy is a condition that
requires treatment that could last for months to multi-
ple years. As such, ideal strategies for treatment should
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aim at long term efficacy and reduction or complete elim-
ination of adverse effects that may deter patient adher-
ence. The 2008 trial by Bajaj and colleagues®® demon-
strated good overall adherence to treatment (only 12%
of patients who were given the yoghurt discontinued it).
In contrast, earlier trials involving lactulose for minimal
hepatic encephalopathy showed short-term lactulose ad-
herence of approximately 80%. Indeed, despite improve-
ment in psychometric tests and quality of life in a few tri-
als, long-term adherence to lactulose is affected by the
accompanying side effects such as bloating, diarrhoea,
and nausea 58. Probiotic yoghurt cultures lack these side
effects while providing comparable benefits. However,
this trial was not without limitations; including small sam-
ple size, early termination of the trial, lack of blinding in
the yoghurt treatment arm (for obvious reasons) as well
as a lack of placebo (non-availability of yoghurt without
active cultures). Nonetheless, some of these limitations
(such as the lack of blinding) were corrected for in the fi-
nal analysis of results.

The therapeutic benefit of probiotics is probably the re-
sult of substrate deprivation from potentially pathogenic
bacteria and the provision of fermentation end products
as a substrate for potentially beneficial ones®™.

VARICES AND VARICEAL HEMORRHAGE

Cirrhosis is by far the most common cause of portal hy-
pertension. The portosystemic gradient in cirrhosis is
assessed by measuring hepatic venous pressure gradient
(HVPG). The typical values range from 1-5mmHg. While
pre-clinical portal hypertension ranges from 5-9mmHg,
diagnosis of the clinically significant portal hypertension
(CSPH) is made only when there are manifestations of
the disease or when the HVPG exceeds a defined thresh-
old of 10mmHg®2.

Varices are abnormally dilated vessels with a tortuous
course which appear when HVPG increases above 10 mm
Hg. Gastro-oesophagal varices are a direct consequence
of portal hypertension. They are the most common and
dangerous complication associated with cirrhosis pres-
ent in approximately 50% of patients with cirrhosis at the
time of diagnosis®®. It has been reported that cirrhotic
patients without varices develop them at a rate of 8% per
year and a HPVG value above 10mmHg is said to contrib-
ute significantly to this at the time of initial endoscopic
screening®. Once varices develop, they progressively di-
late until they finally rupture, resulting in haemorrhage®?.

The management of varices and variceal haemorrhage
are stratified based on the clinical stages in the natural
history of portal hypertension into:

Patients with compensated cirrhosis without clinically sig-
nificant portal hypertension

These cirrhotic patients have HVPG greater than 5
mmHg but lower than 10 mmHg but do not have CSPH.
The aim of therapy in these patients is to prevent the de-
velopment of clinically significant portal hypertension.
Treatment modalities are directed against the aetiologies
of cirrhosis and fibrogenesis.

Patient with compensated cirrhosis with clinically
significant portal hypertension who has not yet developed
varices

Clinically significant portal hypertension is defined as he-
patic venous pressure gradient 210 mmHg. The patients
are at risk of developing varices and variceal haemor-
rhage. The goal of treatment is to prevent the develop-
ment of varices. To achieve this, the patients are screened
early at the time of diagnosis using oesophago-gastro-du-
odenal endoscopy to assess for the presence and size of
varices. Endoscopy may be avoided in patients with liver
stiffness < 20 kPa and with a platelet count > 150,000, as
their risk of having varices that require treatment is very
low. Albeit, these patients are followed up yearly. If their
liver stiffness increases or platelet count reduces, endo-
scopic screening is required ¢°. If a patient does not have
varices after the initial endoscopic screening, follow-ups
are repeated at intervals based on whether the patient
has an ongoing liver injury or if the etiologic factor has
been controlled; 2-year intervals were suggested for the
former and three-year intervals for the latter ¢°.

Compensated patients with gastroesophageal varices

If a patient has low-risk, small varices, after the initial
screening, such patient is scheduled for follow-up endos-
copy every 1-2 vears if beta-blockers are not initiated
2. This interval is, however, subject to adjustment if the
HVPG exceeds 10mmHg.

Patients with high-risk varices include those with me-
dium or large varices, small varices with red signs, and
Class-Pugh Class C patients ¢’. The current guidelines
advise initiating non-selective beta-blockers in this group
of patients.

Patients with medium or large varices should be treated
with a non-selective beta-blockers provided there are no
contraindications. If there are contraindications to be-
ta-blockers, they should be offered Endoscopic Variceal
Ligation (EVL) 2 If no haemorrhage occurs, this treat-
ment can be maintained for life for every 2-4 weeks until
the liver disease improves, and there is no significant por-
tal hypertension ¢2.

[t is essential to state that nitrates (whether in combina-
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tion with beta-blockers or alone), shunt therapy or sclerotherapy should not be used in the primary prophylaxis of

variceal haemorrhage ¢%.

Patient with an acute variceal hemorrhagic episode

Variceal haemorrhage is a medical emergency with a high incidence of complications and high mortality and thus,
requires intensive care. Variceal haemorrhage accounts for 70% of upper Gl bleeding in patients with portal hyper-
tension 69. Due to this, acute variceal haemorrhage (AVH) must be suspected as soon as the bleeding is confirmed
clinically and treatment should start as soon as possible regardless of confirmation by upper endoscopy 68.

Acute gastrointestinal bleeding + portal hypertension

& resuscitation

Initial assesment (history, physical & blood exam, cultures)

Airway
B reathing

|

Immediate start of drug therapy

( somatostatinterlipressin)
Antibiotic prophylaxis

| ceftriaxone or norfloxacing)

L

5 Early diagnostic endoscopy (<12 h)
¥
Confirm variceal bleeding

¥
Endoscopic therapy (band ligation )

+

+ maintain vasoactive drug therapy 3-5 days

if masive blee

Balloon tamponade or esophageal stenting

and antibiotic prophylaxis (ceftriaxone or norfloxacine )

Circulation
- Volume replacement with crystalloids
(or colloids)
- Restrictive transfusion
Hb treshold of 7 gidl & target of 7-8 o/l

(

Control
(-B5% of cases)

!

Consider early TIPS
in high-risk

\

Further bleeding
(—15% of casas)

|

Rescue with TIPS

Figure 1. Algorithm for the management of acute gastrointestinal bleeding in patients with cirrhosis (adapted from Ref 65)

The goal of therapy is to prevent the early reoccurrence
of bleeding (within five days) and death. Based on the
most recent Baveno convention, the primary outcome is
six-week mortality that can be predicted using prognos-
tic scales .

Initial therapy directed at volume resuscitation, followed
by vasoactive therapy and antibiotic prophylaxis should
be engaged.

Volume resuscitation is done using plasma expanders
such as colloids and crystalloids and aimed at restoring
and maintaining hemodynamic stability and haemoglobin
of 7-8g/dL. It is achieved based on the underlying medi-
cal principles of airway, breathing and circulation to pre-
serve tissue perfusion and oxygen delivery . A restric-
tive blood transfusion strategy, against a liberal one, is
conservatively engaged in maintaining the haemoglobin
level between 7-8g/dL. Notwithstanding, the restricted
threshold may be higher in patients with massive haem-
orrhage 7°. It is also essential to consider other prognos-
tic factors such as age, cardiovascular disorders, ongoing
haemorrhage, and hemodynamic status .

Patients with upper gastrointestinal bleeding are at a
higher risk of developing severe bacterial infections
(spontaneous bacterial peritonitis and other infections)
that are associated with early recurrence of variceal hae-
morrhage and greater mortality which can be reduced by
antibiotic prophylaxis 7*. According to the Baveno confer-
ence, antibiotic prophylaxis should be initiated in all pa-
tients from admission .

Prior to diagnostic endoscopy, safe vasoactive drugs
(such as somatostatin, octreotide, terlipressin) are ad-
ministered with antibiotics as soon as possible. These
vasoactive drugs significantly control haemorrhage and
reduce mortality and are administered by intravenous
infusion (Table 3). Vasoactive therapy can be on for five
days once acute variceal haemorrhage is confirmed, to
avoid early rebleeding ¢°.
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Table 3: Most commonly used vasoactive agents used in the management of acute hemorrhage.

Standard Dosing Duration Mechanism of action
Somatostatin e |nitial IV bolus 250 mcg Upto 5days Inhibits vasodilator hor-
(can be repeated in the mones like glucagon
first hour if ongoing causing splanchnic
bleeding) vasoconstriction and
reduces portal blood
e Continuous IV infusion flow. Facilitates
of 250 to 500 mcg/hr adrenergic
vasoconstriction.
Octreotide e |nitial IV bolus 250 mcg Upto 5days Inhibits vasodilator
(can be repeated in the hormones like
first hour if ongoing glucagon causing
bleeding) splanchnic
vasoconstriction and
e Continuous IV infusion reduces portal
of 250 to 500 mcg/hr blood flow. Facilitates
adrenergic
vasoconstriction.
Terlipressin Initial 48 hours: 2 mg IV Upto 5days Splanchnic vasocon-
(Vasopressin analogue) | every 4 hours until striction. The active
control of bleeding. metabolite lysine-vaso-
Maintenance: 1 mg IV ev- pressin is gradually re-
ery 4 hours to prevent leased over several
re-bleeding. hours in tissue thus de-
creasing typical
systemic  vasopressin
side effects.

Adapted from Garcia-Tsao & Bosch, (2015) ¢®

Endoscopy is done after the initial therapy of volume re-
suscitation, vasoactive drugs and antibiotic prophylaxis.
It should be conducted not more than 12 hours after the
presentation to detect the cause of bleeding 6. Once the
source of bleeding is confirmed, endoscopic therapy is
deployed. Both sclerotherapy and Endoscopic Variceal
Ligation (EVL) are useful in the control of this acute vari-
ceal haemorrhage of oesophagal origin. However, by con-
sensus, EVL is better in the initial control of bleeding and
has less adverse events and reduced mortality 72

It has been reported that the combination of endoscop-
ic therapy and vasoactive therapy is more effective than
the use of either alone 73. Despite this combination, about
10-15% of patients persist with acute variceal haemor-
rhage or early rebleeding ¢3¢ In such instances, rescue

therapy is deployed. Transjugular Intrahepatic Porto-sys-
temic Shunt (TIPS) is considered as the rescue therapy of
choice in patients with a high risk of failure on standard
therapy ©°. If rebleeding is modest, the second session
of endoscopic therapy should be attempted ¢°. Balloon
tamponade is used in refractory or massive oesopha-
gal bleeding for a maximum of 24 hours as a temporary
‘bridge’” with intensive monitoring and intubation till a
definitive treatment is instituted ¢. Removable, covered,
and self-expanding oesophagal stents are an alternative
to balloon tamponade and are safer 74,

Patients who have recovered from an episode of acute
variceal haemorrhage (secondary prophylaxis)

The risk of rebleeding is of great concern in patients who
have earlier survived an episode of acute variceal hae-
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morrhage. Thus, prevention of rebleeding is a vital part
of the management of patients with controlled bleeding
. This can be managed using pharmacological therapy
(such as nadolol/propranolol and 5-isosorbide mononi-
trate) °, endoscopic therapy, TIPS and surgical shunting.
It has been noted that the combination of both the best
pharmacological therapy and endoscopic therapy (EVL)
is the most rational approach in the prevention of re-
bleeding ©*¢’. EVL should be repeated every 1-2 weeks

until obliteration with the first surveillance endoscopy
performed 1-3 months after obliteration and then every
6-12 months to check for variceal recurrence ¢

Table 4: Combination of one non-selective beta-blocker (NSBB) and EVL in the management of patients who have recovered from
an episode of acute variceal heamorrahge.

Starting Dose

Therapy goals

Maintenance/
Followup

Propanolol

e 20 mgorally twice a
day

e Adjust every 2-3 days
until treatment goal is
achieved.

* Maximal daily dose
should not excmmeed
320 mg.

e Maximum tolerated
dose

e Aim for resting heart
rate of 50-55 beats per
minute.

e Ateveryoutpatient
visit make sure that
patient is appropriately
beta-blocked.

e Continue indefinitely.
e |npatiens withre-
fractory ascites, reduce
dose or dscontinue if
SBP <90 mmHg, serum
sodium <130 or with
acute kidney injury

Nadolol

e 40 mgorally twice a
day

o Adjust every 2-3 days
until treatment goal is
achieved.

e Maximal daily dose
should not exceed 160
mg.

e Maximum tolerated
dose

o Aimfor resting heart
rate of 50-55 beats per
minute.

e Ateveryoutpatient
visit make sure that
patient is appropriately
beta-blocked.

e Continue indefinitely.
e In patiens with re-
fractory ascites, reduce
dose or dscontinue if
SBP <90 mmHg, serum
sodium <130 or with
acute kidney injury

Endoscopic variceal
ligation (EVL)

Every 2-4 weeks
until the obliteration of
varice

Obliteration varices
Eradication of new
varices following initial
obliteration

First EGD performed

1 - 3 months after
obliteration and every 6
- 12 months thereafter

Adapted from Garcia-Tsao & Bosch, (2015)%®
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Despite this combination therapy, some patients still
rebleed. These patients should undergo percutaneous
placement of a TIPS or surgical creation of a shunt .
Because both are similar in rebleeding, encephalopathy
occurrence, and mortality, the choice between these two
is dependent on the local expertise and patient’s prefer-
ence 8.
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