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ABSTRACT

Aim: To develop clinical classification of liver cirrhosis, which can aid individualization and planning definitive treatment for this group of patients.
Materials and Methods: Computerized search of the literature was performed via PubMed using the following medical subject headings or keywords: “liver’,

"

"

“cirrthosis” and “classification”; or “liver”, “cirrhosis” and “complications”; or “liver”, “cirrhosis” and “treatment”; or “portal””, “hypertension” and “complications”.
Articles were independently evaluated by each author, the etiological, morphological and current clinical classifications of LC were analyzed, their advantages
and disadvantages identified, and after discussion classification of LC was developed by consensus.

Conclusions: The developed clinical classification of liver cirrhosis will facilitate the planning of therapeutic tactics for each patient, allow to personalize the

treatment of patients with this pathology.
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INTRODUCTION

Liver cirrhosis (LC) is widely prevalent, rather common
disease in the practice of both general practitioners and
surgeons, and is the leading cause of death from liver
diseases worldwide [1-5].

Different classification systems have been used for
categorization of cirrhosis, focused on morphological
and etiological features - small-nodular, large-nodular
and mixed cirrhosis, and etiology - viral, alcoholic,
toxic, autoimmune etc., amongst which Child-Pugh
(CP) classification and the Model for End Stage Liver
Disease (MELD) score are the most common [6,7].
While CP classification is widely used clinically and can
give an indication of the severity of liver disease, the
MELD score was developed and validated to predict
mortality in patients with PH undergoing placement
of transjugular intrahepatic portosystemic shunts
(TIPS), but it is now more commonly used to predict
survival in cirrhosis and for prioritization of patients
for liver transplant. Undoubtedly, this is important
information that a doctor needs to know. At the
same time, it is important for a practitioner not only
to establish the diagnosis of LC, but also to plan ap-
propriate treatment.

Based on our many years of experience in treatment
patients with LC, we have come to conclusion, that
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the formulation of a clinical diagnosis in this patholo-
gy should reflect the characteristics of the presence /
absence of the main complications of the disease, with
assessment of their severity.

AIM

The aim of our study was to develop clinical classifica-
tion of LC, which can aid individualization and planning
definitive treatment for this group of patients.

MATERIALS AND METHODS

Computerized search of the literature was performed
via PubMed using the following medical subject head-
ings or keywords: “liver”, “cirrhosis” and “classification”;
or “liver”, “cirrhosis” and “complications”; or “liver”,
“cirrhosis” and “treatment”; or “portal””, “hypertension”
and “complications”. The following criteria were ap-
plied for study inclusion: publication in peer-reviewed
journals, and publication since 1980. Articles were in-
dependently evaluated by each author, the etiological,
morphological and current clinical classifications of LC
were analyzed, their advantages and disadvantages
identified, and after discussion classification of LC was

developed by consensus.
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REVIEW AND DISCUSSION

We emphasize that there is no LC without portal
hypertension (PH), but the severity of its clinical
manifestations are determined by the degree of
morphological changes in the liver. Therefore, the
diagnosis of cirrhosis should reflect this syndrome
and its complications. Liver dysfunction is present at
all stages of cirrhosis.

Based on the above, the clinical classification of LC
can be presented as follows (with brief description of
points):

1. Livercirrhosis:
1.1.

The stage of compensation
1.2. The stage of parenchymal decompensation.
1.3. The stage of vascular decompensation.
1.4. The stage of parenchymal-vascular decompensa-

tion.

1.5. The stage of hepatocerebral decompensation.

2. Portal hypertension ((mild or clinically significant
portal hypertension (CSPH)):

2.1. Splenomegaly.

2.2. Gastroesophageal varices (GOV) (small, medium,
large; type 1or 2); isolated gastric fundal varices
(IGV) (type 1or 2).

2.3. Portal hypertensive gastropathy (PHG) (mild,
severe).

2.4. Hypersplenism syndrome.

3. Complications of liver cirrhosis:

3.1 Ascites: uncomplicated (mild, moderate, large),
refractory (diuretic resistant, diuretic intractable).

3.2. Gastrointestinal bleeding.

3.3 Jaundice.

3.4. Hepatic encephalopathy (HE).

3.5. Hepatorenal syndrome (HRS) (type 1 or 2).

3.6. Spontaneous bacterial peritonitis (SBP).

3.7. Hyponatremia (hypovolemic, hypervolemic).

3.8. Hepatic hydrothorax (HH).

3.9. Hepatopulmonary syndrome (HPS).

3.10. Portopulmonary hypertension (PPHTN).

3.11. Chronic liver failure (CLF) ((slowly progressive or
acute exacerbative type (include acute-on-chron-
ic liver failure (ACLF)).

Patients with cirrhosis without any symptoms are

termed to have compensated cirrhosis. Compli-

cations such as ascites, variceal bleeding, hepatic
encephalopathy, or non-obstructive jaundice, which
can develop with cirrhosis of any origin, herald the
onset of decompensated cirrhosis [3]. In the stage
of compensation, additionally to the typical liver ab-
normalities, esophageal /gastric/gastroesophageal
varices may not be present yet, or low grade varices
may be present. On esophagogastroduodenoscopy
(EGDS), esophageal varices should be graded as

small or large (>5 mm) with the latter classification
encompassing medium-sized varices when 3 grades
are used (small, medium, large). The presence or ab-
sence of red signs (red wale marks or red spots) on
varices should be noted. It was recommended that
the size classification be as simple as possible, i.e., in
2 grades (small and large), either by semiquantitative
morphological assessment or by quantitative size with
a suggested cut-off diameter of 5 mm, with large var-
ices being those greater than 5 mm. When varices are
classified in 3 sizes-small, medium, or large—as occurs
in most centers by a semiquantitative morphological
assessment (with small varices generally defined as
minimally elevated veins above the esophageal mu-
cosal surface, medium varices defined as tortuous
veins occupying less than one-third of the esophageal
lumen, and large varices defined as those occupying
more than one-third of the esophageal lumen) [8].

According Sarin classification, especially useful in
describing the distribution of varices in the distal
esophagus and stomach, fundal varices are included
in two groups: GOV 2, when the esophageal and fun-
dal varices are present in continuity over the cardia,
which might include IGV 1 that are usually isolated
gastric fundal varices. GOV 1 are typically a continu-
ation of esophageal varices into the lesser curvature
varices. |GV 2 are gastric varices at ectopic sites in the
stomach outside the cardiofundal region or the first
part of the duodenum. [9,10].

However, there is splenomegaly already present,
increase in the diameter of the portal and splenic
veins with an abnormal blood flow in them due to
existing PH.

The stage of parenchymal decompensation is de-
termined when the patient has ascites and/or paren-
chymaljaundice along with clinical manifestations of
the disease.

The International Ascites Club proposed to link the
choice of treatment of uncomplicated ascites to a
classification of ascites on the basis of a quantitative
criterion [11]. Uncomplicated ascites is the ascites
that is not infected and which is not associated with
the development of the HRS. Ascites can be graded
as follows:

grade 1 (mild) - ascites is only detectable by ul-
trasound examination; grade 2 (moderate) - ascites
causing moderate symmetrical distension of the
abdomen; grade 3 (large) - ascites causing marked
abdominal distension.

Refractory ascites is the ascites that cannot be
mobilized or early recurrence of which (that is, after
therapeutic paracentesis) cannot be satisfactorily pre-
vented by medical therapy. This includes two different

161



Oleksii Petiunin et al.

subgroups: diuretic resistant ascites - ascites that is
refractory to dietary sodium restriction and intensive
diuretic treatment (spironolactone 400 mg/day and
frusemide 160 mg/day for at least one week, and a
salt restricted diet of less than 90 mmol/day (5.2 g
of salt/day); diuretic intractable ascites—ascites that
is refractory to therapy due to the development of
diuretic induced complications that preclude the use
of an effective diuretic dosage [11].

The stage of vascular decompensation is diagnosed
when there is acute variceal bleeding. However, the
doctor should remember that the presence of rectal
(hemorrhoid) bleeding or metrorrhagia in a patient
can also be clinical manifestations of PH due to al-
ready formed LC.

The stage of parenchymal-vascular decompensation
is determined when the patient has signs of a combi-
nation of bleeding and ascites. This is a rather severe
group of patients that requires a special approach to
treatment.

The stage of hepatocerebral decompensation is
determined when manifestations of HE are present.
HE is a brain dysfunction caused by liver insufficiency
and/or portosystemic shunting; it manifests as a wide
spectrum of neurological or psychiatric abnormalities
ranging from subclinical alterations to coma [12,
13]. According West Haven criteria (WHC) used for
grading HE, in grade |, patients show trivial lack of
awareness, euphoria or anxiety, shortened attention
span, impairment of addition or subtraction, altered
sleep rhythm. Despite oriented in time and space the
patient appears to have some cognitive/behavioural
decay with respect to his/her standard on clinical
examination, or to the caregivers. In grade ll, lethargy
or apathy, disorientation for time (at least three of the
followings are wrong: day of the month, day of the
week, month, season or year), obvious personality
change, inappropriate behavior, dyspraxia, asterixis
are present. In grade lll, patients may have somno-
lence to semi-stupor, they are responsive to stimuli,
confused, gross disorientation is present, bizarre
behavior may be demonstrated. Patients are also
disoriented for space (at least three of the following
wrongly reported: country, state (or region), city or
place). In grade IV, patients are in coma and does not
respond even to pain stimuli. When it became obvious
that patients without clinical signs of HE may show
alterations of brain function in neuropsychological or
neurophysiological measures, a fifth grade was added
to this system: the so-called subclinical or minimal HE
(MHE). In this grade, psychometric or neuropsycho-
logical alterations of tests exploring psychomotor
speed/executive functions or neurophysiological

162

alterations without clinical evidence of mental change
are present. Some experts have recommended that
MHE and grade | HE be combined and classified as
“covert HE” that contrasts to “overt” HE with clinical
grades 2-4 [12].

PH is defined as an increase of portal pressure
(PP)>5 mmHg. The gold standard to measure portal
venous pressure is the evaluation of hepatic venous
pressure gradient (HVPG). Based on PP, patients with
LC can be divided into those with mild PH (HVPG > 5
but<10mm Hg) and those with CSPH, defined by
an HVPG =10 mm Hg, which is associated with an
increased risk of complications like gastrointestinal
varices, ascitic decompensation, gastrointestinal
hemorrhage from portal hypertensive collaterals and
HE [14,15].

PHG is diagnosed by characteristic endoscopic
findings of small polygonal areas of variable erythema
surrounded by a pale, reticular border in a mosaic
pattern in the gastric fundus/body in a patient with
cirrhotic or non-cirrhotic PH. The Baveno scoring sys-
tem uses point calculations to define PHG as mild (<
3 points) vs severe (> 4 points) and also adds gastric
antral vascular ectasia into the classification [16].

A serious complication of LC is secondary hyper-
splenism syndrome, which is defined by a combi-
nation of splenomegaly and peripheral blood pan-
cytopenia. Its characterization allows assessing the
severity of the patient’s condition.

HRS is defined as the occurrence of renal failure in
a patient with advanced liver disease in the absence
of an identifiable cause of renal failure [17]. Type 1
HRS is a rapidly progressive acute renal failure that
frequently develops in temporal relationship with a
precipitating factor for a deterioration of liver function
together with deterioration of other organ function.
Type 2 HRS occurs in patients with refractory ascites
and there is a steady but moderate degree of func-
tional renal failure, often with avid sodium retention.
Patients with type 2 HRS may eventually develop type
1 HRS either spontaneously or following a precipitat-
ing event such as SBP [17].

SBP is a very common bacterial infection in patients
with cirrhosis and ascites. The diagnosis of SBP is
based on diagnostic paracentesis. Patients with SBP
may have one of the following: local symptoms and/
or signs of peritonitis (abdominal pain, abdominal
tenderness, vomiting, diarrhea, ileus); signs of sys-
temic inflammation (hyper or hypothermia, chills,
altered white blood cell count, tachycardia, and/or
tachypnea); worsening of liver function; HE; shock;
renal failure; and gastrointestinal bleeding. However,
it is important to point out that SBP may be asymp-
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tomatic, particularly in outpatients [11].

In patients with LC hyponatremia is defined when
serum sodium concentration decreases below 130
mmol/L, but reductions below 135 mmol/L should
also be considered as hyponatremia, according to
recent guidelines on hyponatremia in the general
patient population [18]. Hypervolemic hyponatremia
is the most common and is characterized by low se-
rum sodium levels with expansion of the extracellular
fluid volume, with ascites and edema. By contrast,
hypovolemic hyponatremia is less common and is
characterized by low serum sodium levels and ab-
sence of ascites and edema, and is most frequently
secondary to excessive diuretic therapy.

HH is defined as a pleural effusion, typically more
than 500 mL, in patients with LC without coexisting
underlying cardiac or pulmonary disease [19,20].

HPS is defined as the triad of liver dysfunction, in-
trapulmonary vasodilation and arterial oxygenation
defect, which prevalence varies from 10% to 17%
in the cirrhotic population and is associated with
increased mortality [21].

PPHTN is a well-recognized complication of cirrho-
sis, defined as pulmonary hypertension (mean pul-
monary artery pressure > 25 mmHg and pulmonary
capillary wedge pressure < 15 mmHg) in a patient
with coexisting portal hypertension and no other
alternative cause of pulmonary hypertension [21].

In patients with cirrhosis, the annual incidence of
HCCis about 3%-5%, which require special treatment,
such as local liver resection, liver transplantation,
ablation therapy and chemotherapy [21].

Patients with decompensated cirrhosis, because
of complications or other factors, may experience
either acute deterioration of liver function or slowly
progressive disease. Acute deterioration of liver func-
tion is defined as the total bilirubin = 171 umol/L and
prothrombin activity = 40%. Accordingly, CLF can be
divided into two types: slowly progressive, equivalent
to the current slow progression of decompensated
LC in patients with HE, and acute exacerbative type,
equivalent to deterioration that occurs in decompen-
sated LC, might include the ACLF proposed by EASL,
which is more serious yet [22]. ACLF is defined as a
syndrome characterized by acute decompensated
cirrhosis, associated with the failure of various organs
and a high short-term mortality rate (mortality at 28
days =215%) [23,24]. The Sequential Organ Failure
Assessment (SOFA) score, was adapted to the char-
acteristics of patients with cirrhosis and was called
CLIF-SOFA, or its simplified version, CLIF-C Organ
Failure score (CLIF-C OF). The presence of ACLF is
identified according to the number and type of organ

failure, while its severity is classed into 3 stages No
ACLF is defined as no organ failure or 1 single organ
failure, not including kidney failure, with serum cre-
atinine <1.5mg/dL present and no hepatic encepha-
lopathy. ACLF grade 1 is assumed if there is only one
single kidney failure or 1 single organ failure linked
to kidney failure (creatinine between 1.5 and 1.9mg/
dL) or level 1-2 hepatic encephalopathy present. ACLF
grade 2 is characterized by 2 organ failures, ACLF
grade 3 - when =3 organ failures are present [24, 25].

According the classification we proposed above, the
clinical diagnosis of LC patient is formulated with the
stage of the disease, the presence/absence of CSPH
and PH related complications (complication, its type/
degree), complications of LC (complication, its type/
degree).

For example, patient with LC in stage of compensa-
tion, PH (non CSPH) and splenomegaly require lower-
ing portal pressure and prevention of complications
by administration of non-selective B-blockers, EGDS
repetitionin 1 to 3 years, patient education (nutrition,
physical exercises, safety of alcohol and medications,
immunizations), screening for routine cancers and
associated comorbidities.

Patient with LC in stage of parenchymal decom-
pensation, CSPH, splenomegaly, uncomplicated
moderate ascites requires symptomatic relief via a
low-sodium diet and diuretics.

For patient with LC in stage of parenchymal decom-
pensation, CSPH, splenomegaly, refractory diuretic
resistant large ascites, HH control of ascites through
large-volume paracentesis with albumin replacement,
symptomatic relief by thoracentesis will be indicated.
TIPS also could be considered, because it may be
beneficial as for refractory diuretic resistant ascites,
so for HH.

Patient with LC in stage of parenchymal-vascular
decompensation, CSPH, splenomegaly, refractory
diuretic resistant large ascites, medium-large GOV
type 2, complicated by gastroesophageal bleeding,
SBP require cautious transfusion in stable patients
after volume resuscitation, hemostatic treatments (va-
soactive and endoscopic), large-volume paracentesis
with albumin replacement, intravenous antibiotics
selected on the basis of local experience and risk of
multidrugresistant bacteria.

CONCLUSIONS

In our opinion, the proposed above clinical classification
of LC, will facilitate the planning of therapeutic tactics
for each patient, which will allow to personalize the
definitive treatment of patients with this pathology.
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