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Oz

Ozofagus varisleri, dekompanse karaciger sirozu hastalarinda
hastaligin siddeti ile iliskili olarak ortaya ¢ikan ve hayati tehdit
eden bir komplikasyondur. Bu ¢alismada, dekompanse siroz
hastalarinda 6zofagus varis gelisimi ile serum periostin diizeyi
arasinda iliski olup olmadigi incelenecektir. Dekompanse
karaciger sirozu tanisi olan ve list GIS endoskopisi yapilan 18-70
yas araligindaki hastalar bu ¢aligmaya dahil edildi. Hastalarin
serum periostin diizeyi ile 6zofagus varis gelisimi arasindaki iliski
incelendi. Ozofagus varisi olan hastalar, varis evrelerine gore evre
I, IT ve III seklinde Gi¢ gruba ayrilip gruplarin periostin seviyeleri
kargilastirildi. Hastalarin 43’1 (%54.4) kadin, 36’s1 (%45.6)
erkekti ve yas medyan degeri 62 (20-70) olarak hesaplandi.
Hastalarin 60°1nda (%75.9) 6zofagus varisi mevcuttu (evre I;
n=16, evre II; =23, evre I1I; n=21). Ozofagus varisi olan grubun
serum periostin diizeyi, varisi olmayan gruba nazaran daha
yiiksekti ancak fark istatistiksel olarak anlaml diizeyde degildi
(p=0.222). Ozofagus varisi olan hastalar varis evrelerine gére
karsilastirildiginda, gruplar arasinda periostin seviyeleri agisindan
anlaml fark yoktu (p=0.480). Korelasyon analizinde, periostin ile
CHILD skoru (r=0.307, p=0.006), GPR (r=0.279, p=0.013), APRI
(r=0.283, p=0.011), FIB-4 skoru (r=0.286, p=0.011) ve INR
degeri (r=0.235, p=0.037) arasinda pozitif korelasyon, P2/MS
skoru (r=-0.275, p=0.014), trombosit (r=-0.282, p=0.012) ve
albumin (r=0.356, p=0.001) arasinda negatif korelasyon tespit
edildi. Serum periostin diizeyi ile 6zofagus varisi varlig1 ve varis
evreleri arasinda anlamli iliski bulunamadi. Periostin ile birgok
prognostik belirteg, arasinda korelasyon bulunmasi, periostinin
siroz hastalarinda potansiyel bir prognostik belirteg, olabilecegini
diistindiirdd.

Anahtar Kelimeler: Dekompanse Karaciger Sirozu, Fibrozis,
Ozofagus Varisi, Periostin

Abstract

Esophageal varices are life-threatening complications of
decompensated liver cirrhosis. Herein, it was aimed to explore the
relationship between esophageal varices and serum periostin levels
in decompensated cirrhosis patients. Decompensated liver cirrhosis
patients (18-70 years) undergoing upper gastrointestinal (GIS)
endoscopy were included in the study. The relationship between
serum periostin and esophageal varices was investigated. Those
with esophageal varices were divided into three groups: stages I, 11,
and 111, and the periostin levels of the groups were compared. Forty-
three (54.4%) patients were female, and the median age was 62 years
(20-70 years). Sixty (75.9%) patients had esophageal varices (stage
I, n=16; stage 11, n=23; stage 11, n=21). Although serum periostin
level was higher in those with esophageal varices than those
without, the difference was not statistically significant (p=0.222).
Given the grades of esophageal varices, no significant difference
was seen between the groups concerning periostin levels (p=0.480).
In analyses, statistically significant positive correlations were found
between periostin levels and Child-Pugh score (r=0.307, p=0.006),
gamma-glutamyl transpeptidase to platelet ratio (GPR) (r=0.279,
p=0.013), aminotransferase (AST)/platelet ratio index (APRI)
(r=0.283, p=0.011), fibrosis-4 (FIB-4) score (r=0.286 p=0.011), and
international normalized ratio (INR) value (r=0.235, p=0.037), and
negative correlations between periostin levels and P2/MS scores
(r=-0.275, p=0.014), platelet (r=-0.282, p=0.012) and albumin
(r=0.356, p=0.001). There was no significant relationship between
serum periostin levels and the presence and grade of esophageal
varices. The correlation between periostin and other prognostic
markers suggested that periostin might be a potential prognostic
marker in cirrhosis patients.

Keywords: Decompensated Liver Cirrhosis, Fibrosis, Esophageal
Varices, Periostin

Introduction

Liver fibrosis is a disease characterized by
hepatic failure led by such factors as hepatitis B,
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hepatitis C, alcohol intake and autoimmunity, and
the accumulation of collagen which is an
extracellular matrix protein. In those having
decompensated liver cirrhosis, esophageal varices
are likely to develop secondary to portal
hypertension because of liver fibrosis along with
increased sinusoidal pressure (1).

Commonly found in such body parts as the
stomach, placenta, uterus, breast tissue, aorta, lower
gastrointestinal tract, and thyroid, periostin is a 90
kD extracellular matrix protein consisting of 836
amino acids and was named periostin since it was
first identified in the periosteum of long bones.
Various studies have shown that periostin is
responsible for pathological processes such as
atherosclerosis, fibrosis, metastasis, and
tumorigenesis. Additionally, the  chronic
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inflammation of the periostin has also been revealed
to regulate the deposition of collagen by supporting
the fibrosis process when secreted from fibroblasts
and altering the mechanical features of the
connective tissues (2).

Depending on the reasons behind liver damage,
hepatic stellate cells (HSHs) or activated portal
fibroblasts are the most important cells responsible
for fibrosis. It has been recently demonstrated that
integrins, having notable functions such as
migration, proliferation, and maintenance of
survival, are expressed by HSHs. Because of the way
periostin and integrins interact, periostin is
considered to control the progression of hepatic
fibrosis by altering the activities of HSHs. The
expression of periostin was found to be higher in
liver biopsy tissue and HSHs in those with liver
cirrhosis than in the controls (3). To our knowledge,
however, no clinical study has been carried out,
investigating the level of periostin in those having
decompensated cirrhosis, especially those with
esophageal varices.

Esophageal  varices are life-threatening
complications related to the severity of liver
cirrhosis. Therefore, our study aimed to look at the
relationship between the development of esophageal
varices and serum periostin levels in those having
decompensated cirrhosis.

Material and Method

Design of The Study and Patients’ Selection

Seventy-nine  patients  diagnosed  with
decompensated liver cirrhosis through upper GIS
endoscopy (18-70 years of age) were admitted to the
departments of Gastroenterology and Internal
Diseases in The Education and Research Hospital of
Konya at Health Sciences University between
January 2018 and 2019.

Our study was commenced after approval was
obtained from the Non-Pharmaceutical and Medical
Device Research Ethical Board of the Medical
School of Karatay University of Konya Trade
Chamber (Date: June 5, 2018, and number:
2018/015) under the World Medical Association
(WMA) Declaration of Helsinki, later the October
2013 amendment of “Ethical Principles for Medical
Research Involving Human Subjects”. Our research
was funded by Konya Training and Research
Hospital of the University of Health Sciences
Tiirkiye.

We did not include the women with pregnancy
and such advanced co-morbid diseases as ulcerative
colitis, asthma-chronic obstructive pulmonary
disease, and malignancy, and those with non-
cirrhotic portal hypertension; we also excluded the
individuals not accepting to participate before and
after the study.

The subjects in this cross-sectional research were
enrolled voluntarily. The volunteers were
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comprehensively informed about the design of the
study, and written consent was obtained from those
accepting to take part in the study. Diagnosed with
decompensated liver cirrhosis, the patients for whom
endoscopy was decided made by their follow-up
physician were evaluated for the study. Periostin
levels were investigated with the blood samples
obtained from these patients due to routine practice.
The demographic, laboratory data and endoscopy
findings of the participants were recorded on
patients’ files, and so the association of serum
periostin with esophageal varices was investigated.
In addition, the relationship between the prognostic
models of liver cirrhosis calculated via the clinical
and available laboratory parameters, and esophageal
varices was also examined.

The Child-Pugh Classification

The Child-Pugh classification was created to
evaluate cirrhosis risk in patients undergoing non-
shunt surgery. This classification is the modified
version of the S5-variable  Child-Turcotte
classification used for the risk assessment in patients
who will undergo the portocaval shunt surgery. Five
variables in the classification are serum albumin and
bilirubin levels, ascites, encephalopathy, and
nutrition. In the Child-Pugh classification, the status
of nutrition has been modified by prothrombin time,
and the scores range from five to 15. The patients
with a score of five or six are considered class A
(well-compensated cirrhosis), those with a score
between seven and nine are considered class B
(severe functional limitation), and those with a score
ranging from 10 to 15 are considered class C
(decompensated cirrhosis) (4).

The Model for End-Stage Liver Disease (MELD)
Score

Another model used to prognose cirrhosis is the
MELD score. In this scoring system, the levels of
bilirubin, creatinine, and international normalized
ratio (INR) are used for predicting the 3-month
survival rate. The first version of this score has been
created for predicting the 3-month mortality in the
cases where elective transjugular portosystemic
shunts are placed, and in this version, liver diseases
(cholestatic, alcoholic, etc.) are also evaluated
etiologically (5).

The Model for End-Stage Liver Disease-Sodium
(MELDNa) Score

Kim et al. developed this model in 2008 to
estimate the 90-day mortality in sufferers awaiting
liver transplantation. MELDNa was suggested to
predict the 90-day mortality better than the classical
MELD score and is calculated by adding the serum
sodium level to the score of classical MELD using
the subsequent formula (6):
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MELDNa = MELD — Na - [0.025 x MELD X
(140 - Na)] + 140

However, MELDNa is usually calculated online,
similar to the MELD score.

The  Aspartate  Aminotransferase/Alanine
Aminotransferase Ratio (AAR)

AST-ALT ratio (AAR) is 0.8 in healthy
individuals. In various studies, a ratio>1 has been
shown to indicate the presence of cirrhosis (7).
However, the results reported by different studies are
generally inconsistent, and the clinical utility of
AAR has yet to be clear in the diagnosis of cirrhosis

®).

P2/MS

The formula of P2/MS was described by Lee et
al. in the research evaluating 556 sufferers with
virus-associated chronic liver disease in 2009. In this
research, a relationship has been shown between the
P2/MS score, and the existence of esophageal
varices and degree of liver fibrosis with the
following formula (9):

(Thrombocyte count, 10°/L)’/monocyte fraction
(%) x segmented neutrophil fraction (%)

The Forns Index (FI)

Such features as the patient’s age, gamma-
glutamyl transpeptidase (GGT), cholesterol, and
thrombocyte count are used to calculate this index.
In a study, FI was also investigated in individuals
with hepatitis C virus (HCV) due to its similar
performances to APRI, and its formula is as follows
(10):

7.811-3.131x In (thrombocyte count) + 0.781 %
In (GGT) + 3.467 % In (age) -0.014 % cholesterol

The gamma-glutamyl transpeptidase to platelet
ratio (GPR)

As described by Lemoine et al. in a 2015 study
investigating 135 sufferers with chronic hepatitis B
undergoing liver biopsy, the model of the GPR score
is calculated by the ratio of GGT to the thrombocyte
count (11). In the study, the GPR score was found to
be associated with the severity of liver fibrosis.

The aminotransferase (AST)/platelet ratio index
(APRI)

The APRI is performed by using serum AST and
thrombocyte count. To calculate the elevation of
AST, the AST level is divided by the laboratory
upper limit value, and the thrombocyte count is
calculated by dividing the value in mm?® by 1000
(12).

APRI = (elevation of AST/thrombocyte count) x
1000

APRI was first studied in individuals with HCV,
the co-infection of HCV and human
immunodeficiency virus (HIV), and those having
alcoholic liver disease (12,13). In a meta-analysis
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evaluating a total of 40 studies, it was reported that
the cut-off APRI value of 1.0 could predict cirrhosis
with 76% sensitivity and 72% specificity (13).

The Neutrophil Lymphocyte Ratio (NLR)

As an inexpensive marker and an easily
accessible and reproducible indicator, neutrophil-
lymphocyte ratio (NLR) reflects the systemic
inflammatory response. It has been shown that
elevated NLR levels are linked to poor clinical
results in most malignancies and cardiac diseases.
While neutrophil count generally demonstrates
inflammation, low lymphocyte count indicates
malnutrition and inflammatory status. In the study
performed by Biyik et al., an increased level of NLR
was found to be related to early mortality in those
with liver cirrhosis (14).

The fibrosis-4 (FIB-4) Index

In the system of FIB-4, the biochemical values
of thrombocyte count, ALT and AST, and age are
used in combination; FIB-4 was found to be
successful in predicting progressed fibrosis in
studies evaluating those having cirrhosis and non-
alcoholic fatty liver disease (NAFLD) due to chronic
HCV (15,16). The index is calculated as:

FIB-4 = (age x AST)/(thrombocyte count x
VALT)

In a retrospective research where 320 NAFLD
sufferers were evaluated via the FIB-4 index, while
a cut-off value of 0.81 was detected to be significant
in predicting liver-related complications, a cut-off
value of 0.67 was found significant for predicting
mortality or liver transplantation (17).

The Measurement of Periostin

The sera of the patients were centrifuged and
kept at -80°C until conducting the study. The serum
samples of periostin were evaluated by the enzyme-
linked immunosorbent assay (ELISA) method with
Periostin ELISA kits (Elabscience, Houston, TX,
USA). The sensitivity of periostin was found as 0.10
ng/mL, and for the serum periostin test, the intra- and
inter-run CVs (CV%) were <10%.

Statistical Analyses

The SPSS statistical package for Windows,
version 21.0, was utilized to perform the statistical
analyses (IBM SPSS Inc., Chicago, IL, USA). The
categorical variables were shown as numbers and
percentages, while the numerical variables were
presented as meanzstandard deviation (SD) and
median (min-max). The Kolmogorov-Smirnov test
was used to determine if the data were normally
distributed. To show if almost all parameters were
not normally distributed, the Mann-Whitney U test
was performed in the presence of two independent
groups, and the Kruskal Wallis test was utilized in
the presence of more than two independent groups in
the comparison of the numerical data. The chi-square
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test or Fischer’s exact test was utilized in the
comparison of the categorical data between the
independent groups. Additionally, the Spearman test
was conducted to analyze the correlation between
the numerical data since the data showed no normal
distribution. A p-value less than 0.05 was accepted
to indicate significance.

Results

The demographic, clinical, and laboratory
features of the whole study population were
compared. Of 79 decompensated cirrhosis patients in
the study, 43 (54.4%) were female, and the median

age was found as 62 (20-70 years). Considering the
etiology of the cirrhosis patients, it was seen that the
distribution of the patients was as follows: 44
cryptogenic (idiopathic), 12 HBV-related, 10 HCV-
related, seven autoimmune, two cardiac-related, two
alcohol-related, one diagnosed with Wilson's, and
one with non-alcoholic steatohepatitis. Given the
endoscopy results, however, 60 (75.9%) of the
patients were detected to have esophageal varices
(stage I, n=16; stage I, n=23; stage III, n=21). There
was also a history of ascites in 36 (45.5%) and a
history of encephalopathy in 11 (14%) individuals.
Patients’ clinical and demographic features are
presented in Table 1.

Table 1. The comparisons of demographic and clinical characteristics of the study group under the status of

varices.

Parameters Total (n=79) Varices (+) (n=60) Varices (-) (n=19) p
Sex (F/M) 43/36 29/31 14/5 0.053
Age (years) 57.4+12.2 57.1£11.7 58.3+14.1 0.309
Ascites (+) 36 (45.5) 32 (53.3) 4(21.1) *0.014
Encephalopathy (+) 11 (14.0) 10 (16.7) 1(5.3) 0.280
CKD (+) 5(6.3) 4 (6.7) 1(5.3) 0.653
DM (+) 30 (38) 22 (36.7) 8 (42.1) 0.670
Hypertension (+) 22 (27.8) 16 (26.7) 6 (31.6) 0.677
CAD (+) 9(11.4) 8 (13.3) 1(5.3) 0.308
Cerebrovascular event (+) 2(2.5) 2(3.3) 0(0) 0.574
Hgb (gr/dL) 11£2.1 10.8+2.1 11.4£1.9 0.309
Hct (%) 33.9+54 33.74£5.5 34.7+5.1 0.492
Thrombocyte (103/mm?) 123.9491.6 118.4+88.1 141.4+102.4 0.338
WBC (10°/mm?) 4826.3+2243.1 4706.1+£2154.6 5205.74+2527.4 0.473
Neutrophil (103/mm?3) 3117.9+£1747.5 3080+£1775.3 3237.8£1697.8 0.667
Lymphocyte (103/mm?) 1079.7+£531.8 1001.1+460.3 1327.8+£667.3 *0.015
Monocyte (103/mm?) 482.1+£227.1 493.5+232.3 446.3+£212 0.434
Creatinine (mg/dL) 0.86+0.32 0.88+0.30 0.82+0.37 0.100
Albumin (gr/dL) 3.1+0.6 3.1£0.5 3.1£0.6 0.878
Total bilirubin (mg/dL) 1.8+£2.3 1.9+2.6 1.3+0.7 0.195
AST (IU/mL) 52.24+44.9 48.1£36.6 65.2+64.1 0.205
ALT (IU/mL) 32.1+37.1 29.5+34.2 40.1+45.6 0.085
GGT (IU/mL) 71.3+71.9 71.4+75.5 70.7+61.1 0.578
Total cholesterol (mg/dL) 146.2+59.4 149.1+64.1 137.1+41.2 0.562
INR 1.2+0.2 1.3+0.2 1.2+0.2 0.516
Sodium (mEg/mL) 137.74£3.2 137.5+2.8 138.3+4.1 0.256
Periostin (ng/mL) 4.45+2.52 4.64+2.55 3.85+2.41 0.222
Child-Pugh score 7.2+1.8 7.5+1.8 6.4+1.3 *0.022
Child class-n (%)

A 31(39.2) 20 (33.3) 11(57.9) 0.062

B 38 (48.1) 30 (50) 8 (42.1) ’

C 10 (12.7) 10 (16.7) 0(0)
MELD score 11.3+4.1 11.5+4 10.8+4.2 0.482
MELD mortality (%) 5+3.5 5.1£3.3 4.7+4.1 0.351
MELDNa score 13.444.2 13.74+4 12.545 0.126
AAR 1.8+0.7 1.9£0.8 1.7£0.7 0.147
P2/MS 266839.3+730189.4 260772.4+797477.3 285998.2+474713.6 0.318
FI 10.1+2.1 10.1+2 9.7£2.5 0.402
GPR 2.14+2.5 2.1£2.5 242.9 0.578
APRI 1.8+2.1 1.842.1 1.9+2 0.714
NLR 3.1x1.6 3.2+1.8 2.5+0.9 0.247
FIB-4 score 6.3+4.9 6.34£5 6.3+4.9 0.845

AAR: AST/ALT ratio; ALT: Alanine aminotransferase; APRI: Aminotransferase/platelet ratio index; AST: Aspartate aminotransferase; CAD:
Coronary artery disease; CKD: Chronic Kidney Disease; DM: Diabetes mellitus; FI: Forns index; F/M: Female/Male; FIB-4: Fibrosis-4 score;
GGT: Gamma-glutamyl transpeptidase; GPR: Gamma-glutamyl transpeptidase to platelet ratio; Hct: Hematocrit; Hgb: Hemoglobin; INR:
International normalized ratio, MELD: Model for end-stage liver disease; NLR: Neutrophil lymphocyte ratio; WBC: White blood cell.

Categorical variables are shown as n (%). *: Statistically significant.
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When patients’ laboratory findings were
examined, it was found that the mean hemoglobin
(Hgb) value, the median thrombocyte count, and the
median lymphocyte value were 114+2.1 g/dL, 102
(24-539) 10*/mm?, and 950 (290-3490) 10°/mm?>,
respectively. However, the median periostin level of
the patients was calculated as 4.25 (0.42-8.75)
ng/mL, and other laboratory parameters of those in
the study group have also been presented in Table 1.

Among the parameters used for prognosing liver
cirrhosis patients, while the median score of Child-
Pugh was calculated as 7 (5-12), the MELD and
MELDNa scores were calculated as 10 (6-26) and 12
(6-28), respectively. The findings of all prognostic
formulas calculated in the study are also presented in
Table 1.

Given the comparisons of demographic,
laboratory, and clinical features with patients’
prognostic models as regards the status of varice, the
participants were put into two groups: those with (+)
and (-) esophageal varices. When the demographic
and clinical parameters were compared, no
difference was detected in both groups as regards age
and gender (p=0.309 and p=0.053, respectively).
Patients’ rate with ascites (53.3%) was found to be
significantly increased in those with varices,
compared to those without (21.1%) (p=0.014). When
it comes to other demographic and clinical
parameters, there was no significant difference
between both groups.

When the laboratory parameters of the study
groups were compared, the level of serum periostin
in those with esophageal varices was found to be
4.63 ng/mL (0.42-8.75) and higher than that of the
group as 3.65 ng/mL (0.64-8.48) without varices,
and the difference was not statistically significant
(p=0.222). However, the levels of lymphocytes in
esophageal varice group were determined to be
significantly lower than those among the patients
without esophageal varices (p=0.015). There was no
significant difference was seen between both groups
regarding other laboratory parameters evaluated in
the study (Table 1).

In terms of prognostic factors in the study groups,
the Child-Pugh score of the group with esophageal
varices was found as 7 (5-12), and the outcome was
significantly higher than the score found as 6 (5-9)
in the group without esophageal varice (p=0.022).
As regards other prognostic parameters, no
difference was determined between both groups
(Table 1).

Compared concerning the demographic, clinical,
and laboratory characteristics via the prognostic
models according to the stage of varices, esophageal
varice patients were classified as stages I, II, and III.
Given the comparisons of the demographic and
clinical parameters of the groups, no significant

92

difference was seen between the three stages I, II,
and III in terms of the data evaluated (Table 2).

As to the comparisons of the three groups in
terms of laboratory parameters, the levels of serum
periostin were seen to increase as the levels
progressed from stage I to stage III; however, the
difference between stages I-11I was observed not to
be statistically significant (p=0.480). Considering
periostin levels, in addition, the difference between
those with stage III varice and non-varice groups was
insignificant (p=0.069). A significant difference was
also detected between the groups concerning Hgb
levels. The post-hoc analysis revealed that this
difference stemmed from the difference between
stages [ and II (p=0.010). Even so, no significant
difference was found between the three groups
related to other parameters evaluated in the study
(Table 2). When the prognostic parameters of the
groups were also compared, it was seen that no
significant difference was seen between stages I, II,
and III regarding the data evaluated (Table 2).

Correlation Analyses

In the correlation analyses carried out to investigate
whether there were associations between serum
periostin, age, and other numerical laboratory and
prognostic parameters, it was found that there was a
moderately negative correlation with albumin, a
weakly negative correlation with thrombocytes, and
a weakly positive and statistically significant
correlation with INR. Additionally, a statistically
significant weak positive correlation was also
determined between the level of periostin and such
prognostic parameters as the scores of Child-Pugh,
GPR, APRI, and FIB-4. A statistically significant
weak negative correlation was found between
periostin level and P2/MS score, as well (Table 3).

Discussion

The level of periostin was found to be higher in
patients with varice than in those without, albeit
statistically insignificant, in the current study
examining the association between the development
of esophageal varice and the serum periostin level in
the patients with decompensated liver cirrhosis. No
differences in periostin levels were observed
between the groups when the patients were
compared according to the stages of esophageal
varices. While the level of periostin and scores of
Child-Pugh, GPR, APRI, FIB-4, and INR value were
found to be positively correlated in the correlation
analysis, the P2/MS score, platelet counts, and
albumin values were detected to be negatively
correlated.
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Table 2. The comparisons of demographic and clinical characteristics of the study group under the stages of

varices.

Parameters Stage I (n=16) Stage II (n=23) Stage III (n=21) P
Sex (F/M) 8/8 12/11 9/12 0.816
Age (years) 61.3+10.3 57.4+10.6 53.6+13.2 0.103
Ascites (+) 7 (43.8) 13 (56.5) 12 (57.1) 0.668
Encephalopathy (+) 4 (25) 1(4.3) 5(23.8) 0.130
CKD (+) 2 (12.5) 0(0) 2 (9.5) 0.247
DM (+) 6 (37.5) 11 (47.8) 5(23.8) 0.255
Hypertension (+) 5(31.3) 6 (26.1) 5(23.8) 0.877
CAD (+) 3 (18.8) 3(13) 2(9.5) 0.715
Cerebrovascular event (+) 1(6.3) 0(0) 1 (4.8) 0.510
Hgb (gr/dl) 12.1+1.8 10.1+1.8 10.6+2.3 *0.013
Hct (%) 36.3+4.9 32445 33.1+6.1 0.083
Thrombocyte (103/mm?) 105.8+75.3 138.2+116.7 106.3+54.1 0.582
WBC (10°*/mm?) 4709.3£1741.8 4584.7+2274 .4 4836.6+2386.2 0.891
Neutrophil (103/mm?3) 2961.8+1458.6 3010.8+1924.5 3245.7+1892.7 0.818
Lymphocyte (103/mm?) 1106.2+417.1 903+403.1 1028.5+543.3 0.180
Monocyte (103/mm?) 557.5+245.6 480.4+259.8 459.5+187.1 0.424
Creatinine (mg/dL) 0.8+0.4 0.9+0.2 0.8+0.2 0.245
Albumin (gr/dL) 3+0.7 3.2+0.5 3.1+0.5 0.497
Total bilirubin (mg/dL) 2.7+4.8 1.5+1.1 1.8+1 0.437
AST (IU/mL) 43.3+24.4 48.4+43.7 51.2+37.2 0.583
ALT (IU/mL) 23.5+14.4 25.5422.8 38.4+50.9 0.393
GGT (IU/mL) 47.8+37.1 74.2+84.1 86.3+85.4 0.466
Total cholesterol (mg/dL) 130.5+£58.9 153+45.7 159+82.6 0.322
INR 1.2+0.1 1.2+0.2 1.2+0.2 0.522
Sodium (mEqg/mL) 138.6+4.1 136.6+2.4 137.7+1.9 0.237
Periostin (ng/mL) 4.34+2.84 4.38+2.57 5.15+£2.34 0.480
Child-Pugh score 7.6£2.3 7£1.2 8+2.1 0.337
Child class-n (%)

A 6 (37.5) 8 (34.8) 6 (28.6) 0.081

B 6(37.5) 15 (65.2) 9 (42.9) '

C 4(25) 0(0) 6 (28.6)
MELD score 12.54+4.8 10.6£3.4 11.8+3.9 0.328
MELD mortality (%) 5.7+4.1 4.242.1 5.4+3.7 0.313
MELDNa score 14.1+4.8 13.6+3.7 13.5+£3.8 0.808
AAR 1.9+0.5 1.9£0.6 1.8+1.1 0.636
P2/MS 117643.1+184013.2 239450.6+479237.2 393175.2+1250101.8 0.434
FI 10.842.3 9.842.1 10.1+1.5 0.603
GPR 1.942.3 1.9+£2.2 2.6+2.8 0.682
APRI 2.242.8 1.5+1.7 1.8+1.8 0.526
NLR 2.8+1.5 3.542.1 3.2+1.6 0.494
FIB-4 score 8.8+£7.5 5.443.6 5.4+3.3 0.583

AAR: AST/ALT ratio; ALT: Alanine aminotransferase; APRI: Aminotransferase/platelet ratio index; AST: Aspartate aminotransferase; CAD:
Coronary artery disease; CKD: Chronic Kidney Disease; DM: Diabetes mellitus; FI: Forns index; F/M: Female/Male; FIB-4: Fibrosis-4 score;
GGT: Gamma-glutamyl transpeptidase; GPR: Gamma-glutamyl transpeptidase to platelet ratio; Hct: Hematocrit; Hgb: Hemoglobin; INR:
International normalized ratio; MELD: Model for end-stage liver disease; NLR: Neutrophil lymphocyte ratio, WBC: White blood cell.

Categorical variables are shown as n (%). *: Statistically significant.

Liver fibrosis is a condition marked by the
accumulation of collagen, an extracellular matrix
protein, and liver failure, which can be brought on
by a variety of factors. Esophageal varices can arise
as a secondary cause of portal hypertension in those
with decompensated liver cirrhosis because of liver
fibrosis and elevated sinusoidal pressure. Few
studies have been conducted in the literature
suggesting  periostin is involved in the
pathophysiology of liver fibrosis and could be a
target for treatment. Additionally, periostin levels
are higher in cirrhotic patients than in healthy
individuals (3). To our knowledge, though, no
research has been performed related to the
association between cirrhosis complications,

93

particularly esophageal varices, and serum periostin
levels; so, our study is the first to look into the
connection between varices and serum periostin
levels.

For the first time, the impact of periostin on the
progression of liver fibrosis was documented in an
animal experiment conducted by Huang et al (18).
The research findings indicate a significant increase
in periostin expression in liver tissue in mice with
both acute and chronic liver fibrosis caused by
carbon tetrachloride or bile duct ligation. In
periostin-deficient mice, no liver fibrosis was
manifested. The levels of fibronectin, type I
collagen, carbon tetrachloride, and smooth muscle
actin were observed to be significantly elevated in



Mugla Sitki Kocman Universitesi Tip Dergisi 2024;11(2):88-96

Medical Journal of Mugla Sitki Kocman University 2024;11(2):88-96

Doi: 10.47572/muskutd.1429164

Orijinal Makale/Original Article
Kunt et al.

periostint+/+ mice, but not to change in periostin-/-
mice.

The amount of collagen-stored area as well as the
serum ALT and AST levels were found to be
significantly lower in periostin-/- mice, compared to

periostint/+ mice following the two-week
administration of carbon tetrachloride. The
transforming growth factor-beta 1 (TGF-B1)

markedly increased the expression of periostin in
HSHs of the mice. Following the carbon
tetrachloride administration, periostin-/- mice were
found to have significantly lower levels of TGF-p1
and transforming growth factor-beta 2 (TGF-f) than
periostint/+ mice. Furthermore, in the identical
investigation, the serum periostin, TGF-B1, and
TGF-B2 levels were assessed in 32 patients with
acute hepatitis, 20 patients with chronic hepatitis,
and 28 healthy individuals. The results indicated that
the serum periostin level was significantly higher in
patients with acute or chronic hepatitis than in the
controls (p<0.001). Additionally, a relationship was
discovered between the patient groups' TGF-f1 and
TGF-B2 levels and periostin levels. In the study by
Huang et al., it was concluded that periostin might
be a novel mediator in the development process of
hepatic fibrosis (18).

Table 3. Results of the correlation analysis between
periostin levels and other numerical parameters.

Parameters rho p

Age (years) 0.020 0.859
Thrombocyte -0.282 *0.012
INR 0.235 *0.037
Albumin -0.356 *0.001
Child-Pugh score 0.307 *0.006
MELD score 0.189 0.096
MELDNa score 0.201 0.076
AAR 0.066 0.565
P2/MS -0.275 *0.014
GPR 0.279 *0.013
APRI 0.283 *0.011
NLR -0.057 0.617
FIB-4 score 0.286 *0.011

AAR: Aspartate aminotransferase/alanine aminotransferase ratio;
APRI: Aminotransferase/platelet ratio index; FIB-4: Fibrosis-4
score; GPR: Gamma-glutamyl transpeptidase to platelet ratio;
INR: International normalized ratio; MELD: Model for end-stage
liver disease; MELDNa: Model for end-stage liver disease-
sodium; NLR: Neutrophil lymphocyte ratio; rho: Spearman's
correlation coefficient. *: Statistically significant.

In another study examining the relationship
between liver diseases and periostin, Lv et al.
compared the serum periostin levels of 56 patients
with hepatocellular carcinoma (HCC), 30 patients
with cholelithiasis, 27 patients with cirrhosis, and 69
healthy controls. The periostin level in the HCC
group was found to be significantly higher than that
of the other three groups, and the increased periostin
level was suggested to be an independent predictor
of the prognosis and survival for HCC patients. In
the study by Lv et al., although the level of serum
periostin (27.3 ng/mL) was found to be higher in the
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cirrhosis patients than the controls (16.7 ng/mL), the
data about whether the difference was statistically
significant were not reported (19); such a
comparison could not be performed in our study due
to lack of a control group.

As the severity of cirrhosis increases, esophageal
varice becomes more common in cirrhosis patients.
About 9% of patients experience the development of
new varices annually, and the size of these varices
grows by 10-12% per annum (20,21). As a result,
early detection of varices and carrying out the
required interventions are directly linked to survival
(22). Only 2% of cases where no varices are found
at the initial endoscopy experience hemorrhages
within two years, and the rate at which small varices
grow into large ones has been reported as 12% in the
first and 31% in the third years (23). The gold
standard for diagnosing esophageal wvarices is
endoscopy; according to the most recent guidelines,
endoscopic screening programs should include
patients with liver cirrhosis (24). However, because
endoscopy is an invasive procedure, not all patients
find it acceptable. Additionally, the procedure has
several drawbacks, such as high cost-effectiveness
and variations in reporting among doctors
performing the procedure (1). Because of this,
several non-invasive techniques have been
suggested to identify the possibility of esophageal
varices, particularly to minimize unnecessary
endoscopic procedures.

Low thrombocyte count, enlarged spleen,
elevated Child-Pugh score, and stiffness of the liver
and spleen are among the most researched markers
in this regard; however, none of these tests yield
conclusive findings that can be substituted by
endoscopy (25).

In the current study, our goal was to lower the
number of unnecessary endoscopy procedures by
predicting the presence of esophageal varices by
measuring the serum periostin level, a marker linked
to liver cirrhosis. As one of the laboratory
parameters assessed in the study, the lymphocyte
count was found to be lower in patients with
esophageal varices than in those without; however,
no statistically significant correlation was observed
between the level of periostin and the presence of
varices. Regarding the clinical parameters, it was
discovered that varices and ascites were related.
Upon reviewing the literature, we were unable to
find any studies examining the association between
lymphocyte count and esophageal varices. The
presence of esophageal varices was found to be
associated with splenomegaly, ascites, and spider
angiomas, as well as with the values of thrombocyte
and bilirubin in a study by Thomopoulos et al.,
where 184 patients with cirrhosis were investigated.
In the study, Thomopoulos et al. found no
association between the presence of varices and the
presence of hepatic encephalopathy, serum albumin,
AST, ALT, GGT, creatinine, and INR levels (26),
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which is consistent with the results of our study.
However, no correlation between the presence of
varices and ascites was found in a different study
conducted by Sarangapani et al., evaluating 106
patients with cirrhosis. The parameters that can
predict the presence of esophageal varices were
found to be thrombocytopenia, splenomegaly, portal
vein diameter and the ratio of thrombocyte to spleen
diameter (27).

We were unable to determine any correlation
between prognostic scoring systems, other
laboratory parameters, and the existence of
esophageal varices in the current study. In general,
the findings examining the issue reported by other
researchers are also controversial. According to the
study by Zhang et al. involving 153 cirrhosis
patients, there was a correlation between esophageal
varices and FIB-4 and APRI scores, but not with
AAR (28).

Furthermore, a meta-analysis assessing the
connection between prognostic models and
esophageal varices was published in 2015 by Deng
et al. In the analysis, 12 papers on the APRI score,
four on the AAR score, five on the FIB-4 score, and
three on the FI score were assessed. The values of
area under the curve (AUC) for APRI, AAR, FIB-4,
and FI were determined to be 0.67, 0.72, 0.77, and
0.75, respectively. Additionally, the values for
sensitivity and specificity were found as 0.60 and
0.67 for APRI and 0.64 and 0.63 for AAR,
respectively. In light of the available data, the
researchers concluded that the scores APRI, AAR,
FIB-4, and FI were not as effective as upper
gastrointestinal endoscopy in predicting the presence
of esophageal varices (29). The value of AUC was
found to be 0.941 in the study by Kim et al., looking
into the P2/MS score to predict the presence of
varices in 318 cirrhosis patients related to hepatitis
B. According to the researchers, the P2/MS scoring
system is a low-cost and easy-to-use technique that
may lessen the need for endoscopy in patients with
HBV-related cirrhosis (30).

In our study, there was a correlation between the
values of INR, thrombocyte, and albumin and the
scores of Child-Pugh, GPR, APRI, FIB-4, and
P2/MS, which are indicators of the severity of liver
cirrhosis and associated with its prognosis.
However, no relationship was found between the
development and degree of esophageal varices and
serum periostin levels. We propose that periostin
could be a potential marker for predicting the clinical
course of liver cirrhosis because of the correlation.
To support such a finding, we believe that
prospective studies assessing the prognosis and
survival are necessary.

There are several limitations to our study. The
most significant limitation is the absence of a control
group and the cross-sectional design of the study.
Periostin is a recently defined marker to evaluate
fibrosis, and the cut-off values such as the laboratory
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upper limit have yet to be defined. In addition, since
the prognostic models were added to the study later,
some scores were found to be lower than expected
according to the patient's clinical spectrum.
Although the periostin level was found to be higher
in patients with varicose veins, no statistical
significance could be reached due to the small size
of our patients, especially because of the presence of
only 16 patients in the patient group without varicose
veins.

Conclusion

There was no discernible relationship between
the onset of esophageal varices in our study group
and serum periostin levels. The existence of a
correlation between periostin, and the Child-Pugh,
GPR, APRI, FIB4, and P2/MS scores, and INR,
platelet, and albumin values suggests that periostin
may be a potential prognostic marker in cirrhosis
sufferers.  Further studies including larger
populations will be beneficial to elucidate the entity
better, which has yet to be investigated in the
literature.

Acknowledgements

The authors thank Numan Duran for language
editing.

Conflict of interest statement

The authors of this work have nothing to
disclose.

Ethics Committee Approval: Non-Pharmaceutical
and Medical Device Research Ethical Board of the
Medical School of Karatay University of Konya
Trade Chamber (Date: June 5, 2018, and number:
2018/015).

Funding: The study was funded by Konya Training
and Research Hospital of University of Health
Sciences Tiirkiye.

References

1. Garcia-Tsao G, Abraldes JG, Berzigotti A, et al. Portal
hypertensive bleeding in cirrhosis: Risk stratification,
diagnosis, and management: 2016 practice guidance by the
American Association for the study of liver diseases.
Hepatology. 2017;65:310-35.

2. Conway SJ, Izuhara K, Kudo Y, et al. The role of periostin in
tissue remodeling across health and disease. Cell Mol Life
Sci. 2014;71,1279-88.

3. Jia Y, Zhong F, Jiang S, et al. Periostin in chronic liver
diseases: Current research and future perspectives. Life Sci.
2019;226:91-7.

4. Pugh RN, Murray-Lyon IM, Dawson JL, et al. Transection of
the oesophagus for bleeding oesophageal varices. Br J Surg.
1973;60:646-9.

5. Malinchoc M, Kamath PS, Gordon FD, et al. A model to
predict poor survival in patients undergoing transjugular



Mugla Sitki Kocman Universitesi Tip Dergisi 2024;11(2):88-96
Medical Journal of Mugla Sitki Kocman University 2024;11(2):88-96
Doi: 10.47572/muskutd. 1429164

Orijinal Makale/Original Article
Kunt et al.

intrahepatic portosystemic shunts. Hepatology. 2000;31:864-
71.

Kim WR, Biggins SW, Kremers WK, et al. Hyponatremia
and mortality among patients on the liver-transplant waiting
list. N Engl J Med. 2008;359:18-1026.

Sheth SG, Flamm SL, Gordon FD, et al. AST/ALT ratio
predicts cirrhosis in patients with chronic hepatitis C virus
infection. Am J Gastroenterol. 1998;93:44-8.

Imperiale TF, Said AT, Cummings OW, et al. Need for
validation of clinical decision aids: use of the AST/ALT ratio
in predicting cirrhosis in chronic hepatitis C. Am J
Gastroenterol. 2000;95:2328-32.

Lee JH, Yoon JH, Lee CH, et al. Complete blood count
reflects the degree of oesophageal varices and liver fibrosis
in virus-related chronic liver disease patients. J Viral Hepat.
2009;16:444-52.

. Forns X, Ampurdanes S, Llovet JM, et al. Identification of

chronic hepatitis C patients without hepatic fibrosis by a
simple predictive model. Hepatology. 2002;36:986-92.

. Lemoine M, Shimakawa Y, Nayagam S, et al. The gamma-

glutamyl transpeptidase to platelet ratio (GPR) predicts
significant liver fibrosis and cirrhosis in patients with chronic
HBYV infection in West Africa. Gut. 2016;65:1369-76.

. Wai CT, Greenson JK, Fontana RJ, et al. A simple

noninvasive index can predict both significant fibrosis and
cirrhosis in patients with chronic hepatitis C. Hepatology.
2003;38:518-26.

. Lin ZH, Xin YN, Dong QJ, et al. Performance of the aspartate

aminotransferase-to-platelet ratio index for the staging of
hepatitis C-related fibrosis: an updated meta-analysis.
Hepatology. 2011;53:726-36.

. Biyik M, Ucar R, Solak Y, et al. Blood neutrophil-to-

lymphocyte ratio independently predicts survival in patients
with liver cirthosis. Eur J Gastroenterol Hepatol.
2013;25:435-41.

. Sterling RK, Lissen E, Clumeck N, et al. Development of a

simple noninvasive index to predict significant fibrosis in
patients with  HIV/HCV  coinfection.  Hepatology.
2006;43:1317-25.

. McPherson S, Hardy T, Dufour JF, et al. Age as a

confounding factor for the accurate non-invasive diagnosis of
advanced NAFLD fibrosis. Am J Gastroenterol.
2017;112:740-51.

. Angulo P, Bugianesi E, Bjornsson ES, et al. Simple

noninvasive systems predict long-term outcomes of patients
with nonalcoholic fatty liver disease. Gastroenterology.
2013;145:782-9.

96

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Huang Y, Liu W, Xiao H, et al. Matricellular protein periostin
contributes to hepatic inflammation and fibrosis. Am J
Pathol. 2015;185:786-97.

Lv Y, Wang W, Jia WD, et al. High preoperative levels of
serum periostin are associated with poor prognosis in patients
with hepatocellular carcinoma after hepatectomy. Eur J Surg
Oncol. 2013;39:1129-35.

Merli M, Nicolini G, Angeloni S, et al. Incidence and natural
history of small esophageal varices in cirrhotic patients. J
Hepatol. 2003;38:266-72.

Groszmann RJ, Garcia-Tsao G, Bosch J, et al. Beta-blockers
to prevent gastroesophageal varices in patients with cirrhosis.
N Engl J Med. 2005;353:2254-61.

D'Amico G, Pagliaro L, Bosch J. The treatment of portal
hypertension: a meta-analytic review. Hepatology.
1995;22:332-54.

Reiberger T, Bucsics T, Paternostro R, et al. Small
esophageal varices in patients with cirrhosis-should we treat
them? Curr Hepatol Rep. 2018;17:301-15.

Jalan R, Hayes PC. UK guidelines on the management of
variceal hemorrhage in cirrhotic patients. British Society of
Gastroenterology. Gut. 2000;46(Suppl 11I):1ii1-15.

Tetsuo T, Ryotaro S. Remaining challenges for the
noninvasive diagnosis of esophageal varices in liver cirrhosis.
Esophagus. 2020;17:19-24.

Thomopoulos KC, Labropoulou-Karatza C, Mimidis KP, et
al. Non-invasive predictors of the presence of large
oesophageal varices in patients with cirrhosis. Dig Liver Dis.
2003;35(7):473-8.

Sarangapani A, Shanmugam C, Kalyanasundaram M, et al.
Noninvasive prediction of large esophageal varices in chronic
liver disease patients. Saudi J Gastroenterol. 2010;16:38-42.

Zhang F, Liu T, Gao P, et al. Predictive value of a
noninvasive serological hepatic fibrosis scoring system in
cirrhosis combined with oesophageal varices. Can J
Gastroenterol Hepatol. 2018;2018:7671508.

Deng H, Qi X, Guo X. Diagnostic accuracy of APRI, AAR,
FIB-4, FI, King, Lok, Forns, and Fibrolndex Scores in
predicting the presence of esophageal varices in liver
cirrhosis: a systematic review and meta-analysis. Medicine.
2015;94:¢1795.

Kim BK, Han KH, Park JY, et al. Prospective validation of
P2/MS noninvasive index using complete blood counts for
detecting oesophageal varices in B-viral cirrhosis. Liver Int.
2010;30:860-6.



