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INTRODUCTION. Chronic liver diseases have shunts, an increase in cardiac output and a decrease in

recently occupied the leading place as the most
common cause of mortality in many developed
countries. One of the manifestations caused by liver
failure is hepatic encephalopathy (HE) syndrome,
which is a disorder of brain function that manifests
itself in a wide range of neurological or psychiatric
disorders from minimal cognitive impairment to coma.
Chronic diseases of the liver and biliary tract are often
combined with inflammatory and degenerative-
dystrophic changes in the mucous membrane of the
stomach and duodenum . There are portal
hypertensive gastropathy and gastric antral vascular
ectasia, against which ulcerative lesions of the
stomach and duodenum occur [1,4,6]. With
decompensated liver cirrhosis, gastric ulcers are
detected in 15% of patients , with compensated
cirrhosis - in 3.3%, in the general population - in 1.7%
[ 2,7,9, 15 ]. Duodenal ulcers are found in 9.5% of
patients with liver cirrhosis and in 4% of the general
population; however, the relationship between the
incidence of ulcers and the severity of cirrhosis has not
been established [11,15]. Most often (in 60% of
cases) ulcer is localized in the antrum of the stomach
and the ampulla of the duodenum (in 10%) [12,14].
Gastric hyperplasia occurs against the background of
pronounced venous stagnation [11]. The main cause
of ulcer formation is considered to be hemodynamic
disturbances that occur during liver cirrhosis [15,18].
Due to morphological changes in the liver, resistance
in the portal vein system increases, which causes
venous hypertension and the opening of natural
portocaval shunts. In addition, the hyperdynamic state
of blood flow with the opening of arteriovenous

peripheral vascular resistance plays an important role
in the occurrence and maintenance of portal
hypertension. Intraorgan blood flow increases due to
an increase in the level of circulating vasodilators and
a decrease in the sensitivity of blood vessels to
endogenous vasoconstrictors [9].

Researchers have found evidence that use of
proton pump inhibitors (PPIs) may cause changes in
gut bacteria that may contribute to liver disease. In
recent years, it has become clear that in addition to
clearly expressed HE, there is also a subclinical or
latent form of HE, «called minimal hepatic
encephalopathy (MHE). Patients with MHE do not have
subjective symptoms of the disease, but with special
psychometric tests (for example, a number connection
test for reaction speed) they demonstrate obvious
impairments in brain function: a decrease in the speed
of cognitive activity and the accuracy of fine motor
skills. Most often, attention deficit and motor disorders
are detected, which can result in the inability to
provide proper control, for example, when managing
complex mechanisms, as well as sleep disorders. The
prevalence of minimal HE among patients with liver
cirrhosis varies from 30 to 84% [6,15].

MATERIALS AND RESEARCH METHODS. A total of
98 patients participated, including 52 men and 46
women. The average age was 48+2.4 years. Your
patients were diagnosed with liver cirrhosis of various
Child -Pugh classes. All patients were divided into 2
groups: 1st group of patients, these were patients
who, due to the presence of lesions of varying severity
of the gastrointestinal tract (GIT), received drugs from
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the proton pump inhibitor group (n = 40 ) ; and group
2 of patients who were treated with basic therapy for
liver cirrhosis and did not take PPI drugs ( n = 58).
The study also involved practical healthy individuals
who formed a control group consisting of 21 people.
When selecting patients, the exclusion criteria were:

1. Patients with neuropsychic disorders not caused by
liver diseases.

2. Patients with severe somatic diseases

3. Patients with a history of taking psychotropic drugs.
4. Patients with alcohol and drug intoxication.

5. Patients with primary and secondary brain tumors.
6. Patients with severe hepatic encephalopathy
(hepatic coma).

The leading role in the diagnosis of HE is played by the
assessment of clinical data, primarily the assessment
of the patient’'s mental state. Although diagnosing
severe HE is not particularly difficult, at earlier stages
it is not easy to verify this syndrome, since no
symptom is absolutely sensitive and specific. However,
it is the early stages of HE, especially MHE, that are of
particular clinical importance; on the one hand, they
affect the quality of life of patients with liver cirrhosis,
and on the other hand, they are amenable to drug
correction. Instrumental examination methods play a
secondary role and only allow one to suspect HE. We

assessed the severity of clinical manifestations of HE
using the West -Haven criteria.

The patients underwent the following research
methods, including : a questionnaire containing
subjective information was carried out , and a
neurological condition was examined Using
psychometric tests, conducting a question and answer
session with the patient, cognitive impairment and
degree of depression were determined using the
MMSE test and using the Beck Inventory. All patients
underwent the following instrumental research
methods, such as EEG, Transcranial Dopplerography
(TCDG), MRI examination of the brain, to exclude
tumors and neoplasms. General clinical laboratory
research methods were carried out, such as a general
blood and urine test, biochemical blood parameters,
ELISA and PCR tests to determine the quantitative and
qualitative determination of viral hepatitis B, C, D,
determination of sodium and ammonia in the blood.

RESULTS. Upon admission to the hospital on the first
day and upon discharge of patients from the hospital,
all patients with liver cirrhosis were administered
several types of subjective questionnaires and
psychometric testing. MMSE ( Mini-Mental State
Examination ) - a brief scale for assessing mental
status consists of 22 points and is assessed by point.

Table 1.
Dynamics of results in groups before and after treatment of patients according to the MMSE
questionnaire

Control group
Groups (n=21)

Main group

1-group (n =40) 2-group

Before and/or Average (n=58)

after treatmen overall score
Average overall Average overall
point score

Before treatment 25.5+ 1.4 ** 2 3.8 £1.4%

After treatment 29.8 +1.3% 20.4+1.2% 27.3£0.8**

Note : *- p< 0.05 - differentiation _

**- p < 0.01 - level of static significance of differences

As the disease progresses, the patient's personality
changes, and family members report apathy,
irritability, and incontinence, in addition to obvious
changes in consciousness and motor function. Patients
with PE are poorly oriented in time and space, behave
inappropriately and are in a clearly confused state,

characterized by agitation or drowsiness, stupor and
subsequently coma. The development of overt HE
leads to persistent problems with working memory and
learning objects.

Table 2.
Results of psychometric testing before and after treatment in patients receiving PPIs at different stages
of hepatic encephalopathy with liver cirrhosis (group 1)
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Number connection test (sec)

Stages of HE

Before treatment

After treatment

Patients without HE

39.8 £ 0.3 sec

44.6 £ 0.33 ***

0-I stage 55.6 £ 0.78 sec 56.2 £ 1.7 sec***
Stage II 101.8 + 2.3 sec 95.2 + 3.04
Stage III 126.0 = 0.9 sec 1 38.3 £ 1.05 sec ***

Control group
(total = 21)

37.09+0.72sec

Note: * ** - p< 0.0 01 - level of static significance of differences.

Based on the results of the test of the connection of
numbers in the first group according to the table, we
can say that after treatment, patients who took PPI
drugs associated with damage to the gastrointestinal
tract, the general mental status was depressed to one
degree or another. After treatment, the duration of the

number connection test was increased by an average
of 6.8 + 1.2 seconds.

Table 3.
Results of psychometric testing before and after treatment in patients receiving PPIs at different stages
of hepatic encephalopathy with liver cirrhosis (group 2)

Number connection test (sec)

Stages of HE Before treatment

After treatment

Patients without HE 41.06+0.18 sec

39.18+0.14 sec *

0-I stage 54.56+0.79 sec 53.16+2.46 sec*
Stage II 89.72+2.36 sec 86.15 +2.17 sec*
Stage III 132.38+3.54 sec 95.2+4.2 sec*
Control group 37.09+0.72sec

(total = 21)

Note: * - p<0.05 - - level of static significance of differences.

On the above table and according to the results of the
number connection test in the second group, we can
say that after treatment in patients who did not take
drugs from the PPI group, but only took basic drugs
for the treatment of liver cirrhosis, the general mental
status and psycho-neurological disorders were
changed to better side. After treatment, the duration
of the number connection test was reduced by an
average of 12.8 + 2.9 seconds.

CONCLUSIONS. In patients with liver cirrhosis, a risk
factor for developing PE may be taking proton pump
inhibitors. We recommend diagnosing overt HE based
on the clinical picture, noting that its leading
diagnostic symptoms are the detection/presence of
disorientation and asterixis in the patient. Based on

the available data, we recommend that PPIs be used
with caution in patients with cirrhosis, and when
strictly indicated, not for long-term treatment. We
have provided recommendations for safety and dosage
for oral PPI use in patients with cirrhosis that can be
used in daily practice.
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