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! Background: Portal hypertensive colonopathy is a consequence of portal hypertension that
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Ksenia S Russkova 2 develops in hepatic cirrhosis. Pathological processes occurring in intestinal epithelium cells
Yuliya N Lavrenti eva' can be revealed by changes in the autoantibody titers to intestinal antigens. It is important
both in diagnosis and in the evaluation of the treatment effectiveness.
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Purpose: To investigate the effect of portal hypertension in patients with liver cirrhosis on

Methods: Thirty-six patients with liver cirrhosis underwent a procedure for percutaneous

were measured for portal blood flow parameters, performed colonoscopy with biopsy, and
determined autoantibodies to intestinal antigens (ItM, SCM) in the blood. Comparative
analyses of changes in the large intestine mucosa before and after reducing portal hyperten-
sion by stimulating liver regeneration with cryoprecipitate were conducted.

Results: Here, we show that the degenerative process in the mucosa of the intestines
increases, despite the positive dynamics of portal blood flow parameters after the liver
regeneration. Autoantibodies values for the intestine antigens were higher than normal in
22 of the 36 patients after 1 year of introduction of cryoprecipitate into the liver.
Morphological analysis of the intestinal wall showed the presence of edema/mucosal atrophy
and neutrophilic/lymphocytic-histiocytic infiltration in 28 of the 36 patients.

Conclusion: Changes in autoantibodies to intestinal antigens are an informative method for
diagnosing colonopathy and enteropathy at early stages, providing the possibility to admin-
ister proper timely treatment. Patients with hepatic cirrhosis are recommended to have their
intestinal microflora tested and be administered drugs that improve their composition.
Keywords: liver cirrhosis, portal hypertension, portal hypertensive colonopathy, intestinal
autoantibodies, liver regeneration

Introduction

Autoantibodies are known to be highly sensitive markers of an early pathological
process that has not yet been clinically manifested. During the active process of cell
damage, autoantibody number in the peripheral blood increases, directly propor-

tional to the volume of damage, which is of great importance both in diagnosis and
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’ with the formation of fibrosis sites and regeneration nodes, it leads to the transfor-
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Increased pressure in the portal vein system, including the
upper and lower mesenteric veins, leads to degenerative
changes in the walls of the small and large intestines.”> At
the same time, the earliest changes in enterocytes will
manifest through the increase in autoantibodies to intest-
inal antigens.”*

It has been proven that the percutaneous introduction
of cryoprecipitate to the liver tissue stimulates liver regen-
eration, due to local and general anti-inflammatory and
immunomodulatory effects. This arranged regeneration,
with the formation of sinusoids, decreases portal
hypertension.” However, there are no studies described in
the literature devoted to degenerative processes in the
small and large intestine walls after stimulation of liver
regeneration with cryoprecipitate.

The aim of this study was to investigate the effect of
portal hypertension in patients with liver cirrhosis on
degenerative processes in the walls of the small and
large intestines after stimulation of liver regeneration

with cryoprecipitate.

Patients and Methods

Patient Information

Thirty-six patients with liver cirrhosis at the Department
of Faculty Surgery Nel of the First Moscow State
Medical
May 2017 to September 2019 were included in this
study. The inclusion criteria were age more than 18

University  (Sechenov  University) from

years, consent of patient to be included in the research,
diagnosed liver cirrhosis (class A, B, C according to
Child-Pugh score) of toxic (alcohol, drugs, etc.) and
viral (hepatitis B and C) etiology. The exclusion criteria
were rejection of patient to be included in the research,
active gastrointestinal bleeding, primary biliary cirrhosis,
liver tumors, terminal state of patient, mental disorders
that prevented the research performing. Each patient gave
written informed consent. This study has been conducted
in accordance with the conforms to the provisions in
accordance with the Helsinki Declaration as revised in
2013. This study was approved by the Ethics Committee
of the University Clinical Hospital No.l of the Sechenov
University.

Eight patients were assigned to Child-Pugh class A, 13
patients class B, and 15 patients class C. Sixteen of the 36
patients had mixed cirrhosis (viral and toxic) and 20 were
alcoholics. There were 19 men and 17 women. The age of

the patients ranged from 25 to 60 years, with an average
age of 46.5 (£9) years.

Introduction of Cryoprecipitate

Cryoprecipitate was injected into the liver tissue of all
patients percutaneously. It includes pro-and anti-
inflammatory cytokines (IL 6, tumor necrosis factor, hepa-
tocyte activation factor, fibrinogen fibrin stabilizing factor
X111, etc.) as well as immunomodulators (IL 2, IL1, IL 8, IL
4, spont. interferon, etc.). Cryoprecipitate has a regenerative
effect on the functionally preserved liver parenchyma, form-
ing areas of hepatic tissue with the correct beam structure of
hepatocytes and the formation of sinusoids that improve
portal blood flow. Cryoprecipitate was injected percuta-
neously under the ultrasound control (ultrasound) using
a Cook 25 Gauge needle of 1.5-2 mL into each segment
of the liver. This operation was performed under local

anesthesia (novocaine, 0.5%, 25 mL).?

Ultrasound

Ultrasound of abdominal organs with the evaluation of
portal blood flow parameters (using the Acuson Sequoia
(USA) 3.5 MHz sensor). The diameters of the portal and
spleen veins were measured before and after cryoprecipi-
tate administration, and the linear velocity of blood flow
was calculated. Furthermore, both the stagnation index
(SI) and splenoportal index (SPI) were calculated. SI was
calculated using the formula: SI = ntR2/LBV, where R is
the radius of the vessel (cm), and LBV is the maximum
linear blood flow velocity in the portal vein averaged over
time (cm/s). An SI value greater than 0.1 indicates a high
risk of bleeding from EPV. SPI was calculated using the
formula: SPI = Qsv/Qpv x 100%, where Qpv is the
volume velocity of blood flow in the portal vein (mL/
min), and Qsv is the volume velocity of blood flow in
the splenic vein (mL/min). The volume velocity of blood
flow was calculated using the formula: Q = LBV x nR
(mL/min), where LBV is the linear blood flow velocity in
the vessel (cm), and R is the radius of the vessel (cm). SPI
indicates a redistribution of blood flow in the direction of
the splenic vein and also indicates the risk of bleeding
from EPV.

EGD

EGD was performed using the “Olympus GIF-XQ40
device” (Japan), evaluating the degree of esophageal var-
icose veins dilatation according to the A. K. Eramishantsev
classification (1998).
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Colonoscopy with Biopsy
Colonoscopy with biopsy was performed on the Olympus CF-
40L device (Japan). The condition of the intestinal mucosa
was evaluated according to the requirements of the second
minimum standard terminology developed by the OMED
Committee (World Organization of Digestion Endoscopy,
1998). Colonoscopy is considered the focal or diffuse nature
of the intestinal mucosa lesion, its hyperemia and edema,
erosion, telangiectasia, as sings of portal hypertensive
colonopathy.

Diagnostic ultrasound, EGD, and colonoscopy with
biopsy were performed before and following 1 year of
the introduction of cryoprecipitate into the liver tissue.

ELI-GIT-TEST

In addition, all patients underwent the “ELI-GIT-TEST”
determination of autoantibodies in the blood serum for
dynamic evaluation of pathological processes in the gas-
trointestinal tract. This test was performed before and after
the introduction of cryoprecipitate into the liver tissue
under ultrasound control (after 3 and 12 months).

The ELI-GIT-TEST was performed using a solid-phase
EIA, the same immunoreagent kits (MRC “Immunkulus”,
Moscow, Russia) used to perform a comparative semi-
quantitative determination of antibody markers in the blood
serum. The changes in the EIA indicated a pathological
process in the gastrointestinal tract, particularly in the small
and large intestine. The content of autoantibodies to intestinal
antigens (ItM-antigen of the small intestine wall and SCM-
antigen of the large intestine wall) was evaluated. Normal
IgG values varied in the range of —20 to +10. Values beyond
this range indicated structural and functional disorders as
well as inflammatory and degenerative processes.*

Statistical Analysis

Statistical analyses were conducted with SAS version
9.3 (SAS Institute, Inc., Cary, NC, USA). Two types
of statistics were done: 1. Descriptive statistics: quanti-
tative data have been shown as mean, and SD, SM. 2.
Analytical statistics: where Chi-square test has been
used to measure the association between qualitative
variables, and Mann—Whitney test has been used to
compare differences between two independent groups
regarding variables with quantitative not normally dis-
tributed data. The p-value was considered statistically
significant when it was <0.05.

Results

To identify the correlation between portal hypertension
and portal colonopathy, ultrasound data were evaluated
by calculating the indicators of the SI and SPI, esophago-
gastroduodenoscopy the degree of esophageal protuberant
varicosities (EPV), colonoscopy (signs of portal colono-
pathy), and morphological examination of the intestinal
mucosa, as well as the level of autoantibodies to intestinal
antigens, were also evaluated. All examinations were per-
formed before and following 1 year of the introduction of
cryoprecipitate into the liver tissue.

Ultrasound signs of portal hypertension included portal
and splenic vein dilatation, a decrease in the linear blood
flow velocity, an increase in SI and SPI, and the presence
of portocaval anastomoses.

According to this study, before the introduction of cryo-
precipitate, 9 of the 36 patients had severe portal hyperten-
sion with a high risk of bleeding from EPV, while the
remaining 27 had no risk of bleeding (Tables 1 and 2).
After the introduction of cryoprecipitate, the parameters of
portal blood flow improved in most patients (Table 3). Six of
the nine patients had a reduced risk of bleeding from EPV,
and seven had a reduced degree of EPV (Tables 1 and 2).

Analyzing the colonoscopy data before stimulating
liver regeneration, half (18 of 36) of the patients had

Table I The Number of Patients with EPV Before and After
Cryoprecipitate Introduction

Number of Patients EPV in EGD
| Stage 2 Stage 3 Stage
Before treatment 5 21 7
After treatment 8* 22 3*
Note: *p<0.05.
Abbreviations: EPV, esophageal protuberant varicosities; EGD,

esophagogastroduodenoscopy.

Table 2 The Number of Patients the Risk of Bleeding from EPV
Before and After Cryoprecipitate Introduction

Clinical and Experimental Gastroenterology 2020:13

Number of Portal Blood Flow Rates
Patients
SI SPI
Less More Less 51-100% | More
0.1 0.1 51% 100%
Before 29 7 8 19 9
treatment
After treatment | 32%* 4 * 12 * 21 3*
Note: *p<0.05.
Abbreviations: S, stagnation index; SPI, splenoportal index.
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Table 3 Hepatic Blood Flow Rate Changes in Patients with Liver Cirrhosis Before and After Cryoprecipitate Introduction

Sign

D (Mean * SD) (Portal
Vein)

D (Mean * SD) (Splenic
Vein)

LBV (Mean t SD) (Portal
Vein)

LBV (Mean % SD) (Splenic
Vein)

Before treatment
After treatment

1.5 £0.3 cm
0.91£0.22 cm *

0.95 £0.23 cm
0.7+0.15 cm *

10 £2.2 cm/s
19 £ 0.5 cm/s *

13+1.5 cm/s
17.7 £5.5 cm/s *

Note: *p<0.05.
Abbreviations: D, diameter; LBV, maximum linear blood flow velocity.

unchanged mucosa. The remaining 18 of the 36 patients
had edema or mucosal atrophy, telangiectasia, and 4 had
signs of chronic colitis with isolated erosions.

Avyear later, 10 of the 18 patients with unchanged mucosa
were found to have inflammatory changes in the form of
edema or mucosal atrophy. In 11 of the 18 patients with
existing inflammatory changes in the mucosa before treat-
ment, no improvements were detected during colonoscopy,
and an increase in inflammatory and degenerative changes
were noted. The remaining 7 of the 18 patients showed no
negative dynamics (the number of erosions and telangiectasias
did not increase) due to a decrease in portal blood flow
parameters.

Examination of the morphological images of the intest-
inal mucosa before and after the introduction of cryopre-
cipitate showed an increase in inflammatory changes in the
mucosa in 12 of the 36 patients, without increasing the
number or diameter, and thickening of the walls of blood
vessels (Table 4) (Figure 1).

Before the introduction of cryoprecipitate into the liver
tissue, serum autoantibody values for the small intestine
(ItM) and large intestine (SCM) antigens were higher than
normal only in 6 of the 36 patients. A year later, growth
was noted in 22 of the 36 patients (Figure 2).

Table 4 The results of Morphological Examination of the
Intestinal Wall in Patients with Liver Cirrhosis Before and After
Cryoprecipitate Introduction

Sign Before | After
Edema of proper mucous plate 12 I
Mucosa atrophy 6 17 *
Vessels diameter increase with thickening of thewalls | 4 4
Neutrophil infiltration 6 9%
Lymphocytic-histiocytic infiltration 5 8

No pathology 18 8 *

Note: *p<0.05.

Thus, despite the positive dynamics of portal blood flow
parameters and a reduction in the risk of bleeding from EPV
after stimulation of liver regeneration with cryoprecipitate,
the progression of degenerative changes in the mucous wall
of the small and large intestines was noted.

Discussion
Previous studies have stated that there is a close relation-
ship between the inflammatory process in the intestines
and the liver, known as the “gut-liver axis”.°® Changes in
physiological processes in the liver can cause the devel-
intestinal

opment of dysfunction with microbiota

B

-
s

Figure | Result of morphological examination of the intestinal wall in patients with cirrhosis of the liver tissue before (A) and after (B) cryoprecipitate introduction.
Thickening of walls and increase of diameter of vessels (arrows) in intestinal wall (original magnification x400, coloring with hematoxylin-eosin).

submit your manuscript

318

Dove!

Clinical and Experimental Gastroenterology 2020:13


http://www.dovepress.com
http://www.dovepress.com

Dove

Karpova et al

25

20

Before treatment

after 3 months

1o Mean
[JMean+SE

after 12 months

-20

T MeanSD

Figure 2 Autoantibody values for the small intestine and large intestine antigens in patients with liver cirrhosis.

disturbance, which stimulates the secretion of pro-
inflammatory cytokines, and can lead to increased enter-
ocyte penetration.” On the other hand, the intestinal barrier
disturbance exposes the liver to toxic factors.'®

Studies devoted to the investigation of chronic inflam-
matory processes in the intestines in patients with cirrhosis
show that portal hypertension is the basis of the pathogenesis
of enteropathies and colonopathies.'''> When studying this
pathology, the authors used the terms “portal hypertension

duodeno-enteropathy and colonopathy”.'*~

15 They observed
clinically significant portal colonopathy in 42% of patients
with hepatic cirrhosis in the form of edema and atrophy of
the intestinal mucosa (in 95% of patients), vasodilatation,
and thickening of the walls (in 100%)."° In addition, it has
been proven that severe portal hypertension led to microbiota
disturbance, resulting in oxidative stress, which is the cause
of anemia, inflammation of the abdominal aorta, sponta-
neous bacterial peritonitis, and hepatic encephalopathy.'”'®
A study of colonopathy 2 weeks after transjugular
(TIPS)

patients with portal hypertension in hepatic cirrhosis

intrahepatic portosystemic shunt stenting in
showed that the inflammatory process decreased in the
small intestine mucosa in 53% of patients, and angiodys-
plasia decreased by 29%.'? However, the follow-up period
was not described in this article.

Our study of autoantibodies to intestinal antigens (ItM

antigen of the small intestine wall and SCM antigen of the

large intestine wall) showed degenerative changes in the
small and large intestine mucosa in 22 of the 36 subjects,
despite the improvement in the parameters of portal blood
flow and the absence of increase signs of portal colonopathy.
Ayear later, morphological analysis of the intestinal wall also
showed the presence of edema or mucosal atrophy, neutro-
philic or lymphocytic-histiocytic infiltration in 28 of the 36
patients. This suggests that the consequence of these mor-
phological changes is due to the disturbance of the composi-
tion of the intestinal microbiota. It should be noted that in the
complex treatment of patients with cirrhosis, we did not
include drugs normalizing the intestinal microbiota.
Experimental studies on animals confirmed that normal-
ization of the composition of the intestinal microbiota had
a positive effect on degenerative changes in the intestines as
well as improved hemodynamic parameters in the portal sys-
tem and liver function.”° The studies investigating the micro-
biota in patients with cirrhosis proved its disturbance in 82.4%
of the patients in a decompensated condition and recommend

the administration of the drugs normalizing microflora.*'

Conclusion

This study of changes of autoantibodies to intestinal antigens
is an informative method for diagnosing colonopathy and
enteropathy at early stages, providing the possibility to
administer proper timely treatment. Introduction of cryopre-
cipitate in the liver tissue stimulates the liver regeneration,
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decreasing the portal blood flow parameters. Disturbance of

the composition of the intestinal microbiota in patients with

liver cirrhosis promotes the increasing of the degenerative

changes in the mucosa of large and small intestine, entero-

pathy and colonopathy grow, despite the decrease of portal

hypertension. Patients with hepatic cirrhosis are recom-

mended to have their intestinal microflora tested and admi-

nistered drugs that improve their composition.
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