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ABSTRACT

The aim of the study: to determine the diagnostic value of Pentraxin-3 for the stages of fibrosis in patients with
nonalcoholic fatty liver disease (NAFLD). Materials and Methods: 40 patients with NAFLD were examined, the
mean age was (38.0 + 4.1) years. The control group was created by 20 healthy individuals. There were no
statistically significant differences in gender and age distribution of groups. Transient electrography of the liver
was performed using an ultrasound scanner - SIEMENS - ACUSON S 3000. Determination of the level of
pentraxin-3 in blood plasma was performed using the enzyme-linked immunosorbent assay using the ELISA Kkit.
Results and Discussion: It was found that the level of Pentraxin-3 depend on the degree of liver fibrosis stage in
patients with NAFLD. There was a significant increase of studied biomarker in the case of progression of liver
fibrosis stage. Thus, in patients with liver fibrosis stage FO the level of pentraxin-3 was (254, 3544, 4) pg/ml,
stage F1 — (421, 9431, 46) pg/ml, and in stage F2 - respectively (430,9+35,86) pg/ml (p<0.05). Conclusion: In
patients with NAFLD, the blood plasma’s level of Pentraxin-3 had a significant tendency to increase with the
progression of the liver fibrosis stage (p<0.05), which confirms the possibility of using this biomarker in the
diagnosis of liver fibrosis stages.
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INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD) remains the
leading cause of chronic liver disease worldwide,
affecting up to 46% of the world's population.™

NAFLD includes two different pathomorphological
features and prognosis: non-alcoholic hepatic steatosis
and non-alcoholic steatohepatitis (NASH), which is
considered an active form of NAFLD. @ According to
various data, NASH develops in 10-40% of patients with
NAFLD. In turn, 10-30% of patients with NASH
develop cirrhosis of the liver within 10 years - a
recognized risk factor for hepatocellular carcinoma.t!

There is evidence that the incidence of hepatocellular
carcinoma in patients with cirrhosis on the background
of NASH is about 2.6% annually./ The progression of
NAFLD is accompanied by the development of
successive stages of fibrosis with the formation of
cirrhosis and liver cancer, which leads to an unfavorable
prognosis for life and short survival of this category of
patients.®!

Fibrogenesis in the liver is a universal
pathophysiological process in response to its damage and
is characterized by excessive deposition of extracellular
matrix as a result of increased synthesis of its

components and reducing the rate of their destruction.
Disruption of metabolic processes between the blood
flowing through the portal vein and hepatocytes leads to
the development of hypoxia and the involvement of
hepatocytes in the process of fibrogenesis.® The
prognosis and management of patients with NAFLD
largely depends on the severity of liver fibrosis.!”}

For the past 50 years, liver biopsy has been the gold
standard for determining the stage of liver fibrosis. This
method allows not only to obtain information about the
degree of fibrosis, but also to detect other liver damage

(inflammation, necrosis, accumulation of iron and
copper).l®!
However, numerous limitations of morphological

examination are the risk of postoperative bleeding,
bacteremia, biliary peritonitis, pneumo- or hemothorax,
subcutaneous emphysema, inflammation at the puncture
site.”) Also, many patients refuse to perform a biopsy
due to patients' fear of performing a biopsy, pain at the
site of the biopsy puncture and the risk of side effects of
anesthesia, which leads to delayed initiation of active
therapy, progression of NAFLD and prolongation of
hospitalization.

Thus, non-invasive methods of diagnosing stages of
NAFLD are of increasing interest to scientists and
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practitioners. Achieving this goal may reduce the need
for a liver biopsy (EASL-EASD-EASO Clinical
Practice Guidelines, 2016). Recently, the attention of
scientists has been drawn to pro-inflammatory cytokine
Pentraxin-3, which is produced by the liver in response
to inflammatory mediators and is a systemic response to
local inflammation.™™ Several research have shown a
significantly higher level of pentraxin-3 in patients with
histologically confirmed NASH compared with patients
with hepatic steatosis.™*"!

Thus, the aim of this study was to determine the
diagnostic value of pentraxin-3 for the stages of fibrosis
in patients with NAFLD.

MATERIALS AND METHODS

The study was conducted on the therapeutic department
of the Municipal Health Institution "Lozovsky
Territorial Medical Association, Ukraine". This study
was approved by the ethics commission of Kharkov
National Medical University, Ukraine, in accordance
with the Helsinki Declaration of the World Medical
Association "Ethical principles of medical research with
human participation as the object of study” in 1964
(revision in 2008). Patients included in the study signed
an informed consent to participate in the study. The
study was conducted as part of research work of the
Department of Internal Medicine Nel Kharkov National
Medical University "Clinical significance of markers of
inflammation and metabolic disorders in patients with
nonalcoholic fatty liver disease» registration Ne
015U000236.

40 patients with NAFLD were examined. 40 patients
with NAFLD were examined. The mean age was (38.0 £
4.1) years. They were divided into 3 groups: group A
included 13 patients with hepatic fibrosis stage FO,
group B included 12 patients with hepatic fibrosis stage
F1, and group C included 15 patients with hepatic
fibrosis stage F2. Control group (group D) was formed
of 20 apparently healthy people.

Inclusion criteria were the following: persistently (at
least 6 months) elevated aminotransferases, presence of
ultrasonography brightness in liver without any other
liver or biliary tract disease.

Exclusion criteria were the following: consume more
than 20 g of ethanol daily, serologically confirmed liver
infectious diseases (including viral hepatitis A, B and
chronic hepatitis C), primary biliary cirrhosis, sclerosing
cholangitis, chronic inflammatory diseases, chronic
cardiac insufficiency, autoimmune rheumatologic
diseases (that may also increase pentraxin-3 level in
blood), thyroid disorders, oncology diseases, renal
insufficiency. Pregnant women, as well as aged over 55
years were also excluded from the research.

The Ethics Committee of the Kharkov National Medical
University approved the study and all participants gave
their consent to the study, which was conducted
according to the Helsinki Declaration Biological
measurements.

NAFLD was diagnosed in accordance with the criteria
of the European Association for the Study of the Liver
(EASL), the European Association for the Study of
Diabetes (EASD) and the European Association for the
Study of Obesity (EASO).

The level of Pentraxin-3 was determined according to
the enzyme multiplied immunoassay method using
Human Pentraxin-3 ELISA KIT produced by
Multisciences (Lianke) Biotech Co. (China) with
Immunochem-2100 immunoenzymometric  analyzer
(USA).

Transient electrography of the liver was performed using
an ultrasound scanner - SIEMENS - ACUSON S 3000.
Assessment of the severity of liver fibrosis according to
transient electrography corresponded to the values of the
international scale METAVIR, where FO - no fibrosis, F1
- portal fibrosis (stellar expansion of the portal tract)
without septa, F2 - portal fibrosis and single septa, F3 -
portal fibrosis and multiple septa without F4 - cirrhosis

The results statistical processing was performed with
Microsoft Office Excel 2013 and Statistica 13.1
computer programs on a personal computer with the use
of parametric (Student’s t-test) and non-parametric
(Mann-Whitney U-test) statistical methods. The
relationship between variables was analyzed using
Spearman’s correlations. A p-value of less than 0.05
was considered statistically significant.

RESULTS AND DISCUSSION

Analysis of metabolic parameters in patients with
NAFLD depending on the existing stage of liver fibrosis
(Table 1) showed an increase in the studied parameters in
accordance with the increase in the stage of hepatic
fibrosis. When comparing the indicators of aspartate
aminotransferase (AST), alanine aminotransferase (ALT)
and y-glutaminetranspeptidase (GGT) significantly
higher values were demonstrated in groups of patients
with hepatic fibrosis stage F2 and F3 compared with
hepatic fibrosis stage FO (p <0,05). The obtained results
of the level of alkaline phosphatase (AF) were
nonspecific and no significant differences were found
(p>0.05).
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Table 1: Analysis of metabolic parameters in patients with NAFLD depending on the hepatic fibrosis stage.

Parameters Group A Group B Group C Group D
(n=13) (n=12) (n=15) (n=20)
53+12,8
51+11,4 >E e
AST, U/L 431£102 pt < 0.05 p, <0.05 24,5+ 10,4
p'<0.05 22 001 p® < 0.05
<. p*< 0.05
103+ 105
654213 | °/2%123 1 T s
ALT, U/L : pt<0.05 5 22,5+ 13,6
pt<0.01 2 008 p® < 0.05
<. p*< 0.05
75+ 16,2
67 +10,6 P
GGT, UIL 60,7216 | 105 p, <005 225+ 11,3
pt<0.01 2 008 p®< 0.05
= p*< 0.05
1732+ 20,8
169,5 + 23,5 i
AF, UIL 158,8+34,3 p'>0.01 p <0.05 98+ 21,3
p<0.05 20,05 p® >0.05
p=e. p*>0.05
62+05
Total cholesterol, 50+0,8 518:0062 pt<0.05 43405
mg/dL p'<0.01 s 008 p® < 0.05 920,
pr=b. p*< 0.05
6613
63+15 A
LDL-C, mg/dL 5919 ol <001 p,<0.05 23+17
pt<0.01 2 0,05 p® < 0.05
<" p*< 0.05
12+15
12+13 oL
HDL-C, mg/dL 1525 p'>0.01 p <0.05 1,38+ 1,4
p'>0.05 20,05 p® >0.05
p=e. p*>0.05
43+23
41429 ;
38+3.1 ; pt<0.05
CRP, mg/I ol <0.01 P, : 8-8; 0° < 0.05 04+0.6
pr=b. p*< 0.05

Note: p' - the probability of changes compared to the
control group;

p’ - the probability of changes in the group NAFLD with
hepatic fibrosis stage FO compared to the group NAFLD
with hepatic fibrosis stage F1;

p - the probability of changes in the group NAFLD with
hepatic fibrosis stage FO compared to the group NAFLD
with hepatic fibrosis stage F2

p* - the probability of changes in the group NAFLD with
hepatic fibrosis stage F1 compared to the group NAFLD
with hepatic fibrosis stage F2.ALT - alanine
aminotransferase;

AST - aspartate aminotransferase;

ALT - alanine aminotransferase;

GGT - y-glutaminetranspeptidase;

AF - alkaline phosphatase;

LDL-C - Low-density lipoprotein cholesteraol;

HDL-C - High-density lipoprotein cholesterol;

CRP — C-reactive protein;

Also, similar results were obtained when assessing the
lipid profile, where the indicators of total cholesterol and
Low-density lipoprotein cholesterol (LDL-C) increased
in accordance with the progression of the hepatic fibrosis

stage when compared between groups with different
stages of fibrosis (p <0,05) and control group (p < 0.01).

C-reactive protein (CRP) level analysis evidenced it’s
increase in the group of patients with hepatic fibrosis
stage FO, F1 and F2 (p < 0.05) compared to the control
group (p < 0.01). Also there was the significant
difference of this parameter between the groups of
patients with hepatic fibrosis (p < 0.05).

Analysis of the dynamics of Pentraxin-3 level depending
on the hepatic fibrosis stage in patients with NAFLD
(Fig. 2) showed a significant increase the studied
biomarker in the case of progression of fibrosis.
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Fig. 2 Dynamics of pentraxin-3 levels depending on
the degree of liver fibrosis in patients with NAFLD.

* The difference in the indicators of the main group is
statistically significant (p <0,05).

Thus, in patients with hepatic fibrosis stage FO the level
of Pentraxin-3 was (254.35 + 44.4) pg/ml, in stage F1 —
(421.9 + 31.46) pg/ml, and in stage F-2 - respectively
(450.9 + 35.86) pg/ml.

Pentraxin-3 is a novel biological marker of fibrogenic
processes in liver. In a study (2016), it was
investigate that Pentraxin 3 can be a new noninvasive
marker for prediction of liver fibrosis in patients with
NAFLD. It was shown that elevated plasma Pentraxin-3
levels are associated with the presence of fibrosis in
patients with NAFLD."2

Narciso-Schiavon. et al. (2017) demonstrated that the
median Pentraxin-3 level was significantly higher in
stable cirrhotic patients compared to controls. The results
of that study indicate the potential for use of Pentraxin-3
as an inflammatory biomarker for the prognosis of
patients with hepatic fibrosis and cirrhosis.*!

Previous studies demonstrate that Pentraxin-3 has been
shown to affect tissue remodelling and fibrosis by
stabilizing all types of amyloid fibrils and by regulating
monocyte to fibrocyte differentiation.™”

These data are also consistent with our study findings.
According to our results, there is a close association
between elevated Pentraxin-3 levels and the formation of
liver fibrosis in patients with NAFLD. Furthermore, our
data are also consistent with the literature findings which
have shown the potential importance of serum
Pentraxin-3 levels as compared to some other markers in
the determination of clinical diagnosis and prognosis of
hepatic fibrosis and cirrhosis.

CONCLUSIONS

In patients with NAFLD, the blood plasma’s level of
Pentraxin-3 had a significant tendency to increase with
the progression of the liver fibrosis stage (p<0.05), which
confirms the possibility of using this biomarker in the
diagnosis of liver fibrosis stages.

ACKNOWLEDGEMENT

We thank Oksana Chervona and Timur Alexandtov for
their technical assistance. This work was supported by a
research work of the Department of Internal Medicine
Nel Kharkov National Medical University "Clinical
significance of markers of inflammation and metabolic
disorders in patients with nonalcoholic fatty liver
disease».

REFERENCES

1. Perumpail BJ, Khan MA, Yoo ER, Cholankeril G,
Kim D, Ahmed A. Clinical epidemiology and
disease burden of nonalcoholic fatty liver
disease. World J Gastroenterol, 2017; 23(47): 8263-
8276.

2. Kneeman JM, Misdraji J, Corey KE. Secondary
causes of nonalcoholic fatty liver disease. Therap
Adv Gastroenterol, 2012; 5(3): 199-207.

3. Benedict M, Zhang X. Non-alcoholic fatty liver
disease: An expanded review. World J Hepatol,
2017; 9(16): 715-732. doi:10.4254/wjh.v9.i16.715;

4. Pocha C, Xie C. Hepatocellular carcinoma in
alcoholic and non-alcoholic fatty liver disease-one
of a kind or two different enemies?. Transl
Gastroenterol Hepatol, 2019; 4: 72.

5. Calzadilla Bertot L, Adams LA. The Natural Course
of Non-Alcoholic Fatty Liver Disease. Int J Mol Sci,
2016; 17(5): 774.

6. Dewidar B, Meyer C, Dooley S, Meindl-Beinker
AN. TGF-B in Hepatic Stellate Cell Activation and
Liver Fibrogenesis-Updated, 2019; 8(11): 1419.

7. Pierantonelli 1, Svegliati-Baroni G. Nonalcoholic
Fatty Liver Disease: Basic  Pathogenetic
Mechanisms in the Progression From NAFLD to
NASH. Transplantation, 2019; 103(1): 1-13.

8. Mundi MS, Velapati S, Patel J, Kellogg TA, Abu
Dayyeh BK, Hurt RT. Evolution of NAFLD and Its
Management. Nutr Clin Pract, 2020; 35(1): 72-84.

9. Patel K, Sebastiani G. Limitations of non-invasive

tests for assessment of liver fibrosis. JHEP Rep,

2020; 2(2): 100067.

Perea L, Coll M, Sanjurjo L, Blaya D, Taghdouini

AE, Rodrigo-Torres D, Altamirano J, Graupera |,

Aguilar-Bravo B, Llopis M, Vallverdu J, Caballeria

J, van Grunsven LA, Sarrias MR, Ginés P, Sancho-

Bru P. Pentraxin-3 modulates lipopolysaccharide-

induced inflammatory response and attenuates liver

injury. Hepatology, 2017; 66(3): 953-968.

Hamza RT, Elfaramawy AA, Mahmoud NH. Serum

Pentraxin 3 Fragment as a Noninvasive Marker of

Nonalcoholic Fatty Liver Disease in Obese Children

and Adolescents. Horm Res Paediatr, 2016; 86(1):

11-20.

Ozturk K, Kurt O, Dogan T, Ozen A, Demirci H,

Yesildal F, Kantarcioglu M, Turker T, Guler AK,

Karslioglu Y, Altun B, Uygun A, Bagci S. Pentraxin

3 Is a Predictor for Fibrosis and Arterial Stiffness in

Patients with Nonalcoholic Fatty Liver Disease.

Gastroenterol Res Pract, 2016; 1417962.

10.

11.

12.

WWW.ejpmr.com | Vol 7, Issue 12, 2020.

ISO 9001:2015 Certified Journal | 103



https://pubmed.ncbi.nlm.nih.gov/?term=Narciso-Schiavon+JL&cauthor_id=28809733

Alexandrova et al.

European Journal of Pharmaceutical and Medical Research

13.

14,

Narciso-Schiavon JL, Pereira JG, Silva TE, Bansho
ETO, Morato EF, Pinheiro JT, Muraro-Wildner L,
Bazzo ML, Dantas-Corréa EB, Schiavon LL.
Circulating levels of pentraxin-3 (PTX3) in patients
with liver cirrhosis. Ann Hepatol, 2017; 16(5): 780-
787.

Bottazzi B, Inforzato A, Messa M, Barbagallo M,
Magrini E, Garlanda C, Mantovani A. The
pentraxins PTX3 and SAP in innate immunity,
regulation of inflammation and tissue remodelling. J
Hepatol, 2016; 64(6): 1416-27.

WWW.ejpmr.com | Vol 7, Issue 12, 2020.

1SO 9001:2015 Certified Journal

104




