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Abstract

to the different grades of esophageal varices.

in patients with cirrhosis.

geal varices.

Background Esophageal varices are abnormally dilated submucosal veins of the esophagus which develop

as a result of portal hypertension due to cirrhosis. Collagen type IV is upregulated with a 14-fold increase in cirrhosis.
Tissue inhibitor of metalloproteinases-1 (TIMP-1) is also upregulated during hepatic fibrogenesis and considered

to promote fibrosis in the injured liver. The objective of this research was to study the serum levels of tissue inhibitor
of matrix metalloprotinase-1 and serum collagen type IV in patients with post hepatitis C cirrhosis and their relation

Patients and methods This study was carried out on one hundred and twenty individuals classified into three
groups: Group | included thirty patients with liver cirrhosis without esophageal varices. Group Il included sixty patients
with liver cirrhosis with esophageal varices. Group lll included thirty healthy volunteers as controls.

Results A significant positive correlation was found between collagen type IV and the presence of esophageal
varices in esophageal varices group (p=0001%). Also, a significant positive correlation was found between TIMP-1

and the presence of esophageal varices in esophageal varices group (p=0.033*). After conducting multivariate
logistic regression analysis, collagen type IV and INR were found to be independent risk factors for esophageal varices

Conclusion The serum collagen type IV and TIMP-1 levels are useful markers for predicting of presence of esopha-

Keywords Collagen type IV, Esophageal varices, Tissue inhibitor of matrix metalloprotinease-1

Introduction

Liver cirrhosis is characterized by formation of regenera-
tive nodules and distortion of the hepatic architecture. Dif-
ferent liver diseases can progress to cirrhosis. Alcoholic
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liver disease, nonalcoholic liver disease, and hepatitis C are
the most common causes of liver cirrhosis [1].

Hepatitis C virus (HCV) infection is an international
problem. It is an important cause of acute hepatitis
and chronic hepatitis. The World Health Organization
(WHO) made an estimate of around 71 million people
have chronic hepatitis C, with high mortality rate, pre-
dominantly due to cirrhosis and hepatocellular carci-
noma (HCC) [2].

The prevalence of hepatitis C differs throughout
the world. For example, Frank et al. documented in
2000 that Egypt had the greatest number of reported
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infections, largely due to the use of contaminated par-
enteral antischistosomal therapy [3].

Egypt achieved a successful HCV screening program
that included more than 50 million Egyptians and
treated more than 4 million patients [4].

Esophageal varices are dilated submucosal distal
esophageal veins connecting the portal and systemic
circulations. This occurs due to portal hypertension
most commonly due to cirrhosis [5].

Esophageal varices are native veins that act as col-
laterals to the central venous circulation when flow
through the portal vein is obstructed. These varices
are liable to bleed causing life-threatening hemorrhage
[6, 7].

To decompress the portal hypertension and restore
blood flow to the systemic circulation, varices form.
When the pressure gradient between the portal and
hepatic veins increases over 12 mmHg, they become
prominent on endoscopy [8].

For the majority of cirrhotic patients, endoscopic
screening for esophageal varices is recommended in
order to manage high risk varices which are liable to
bleed [9]. A number of investigations have revealed a
high correlation between the existence of esophageal
varices (EV) in cirrhotic patients and non-invasive
indicators such as platelet count, spleen diameter, and
Child-Pugh score [10].

Although upper endoscopy is the preferred method
for diagnosing esophageal varices in patients with cir-
rhosis, clinical, hematological, biochemical, and radio-
logical markers can be used to detect patients who are
at a high risk of developing EV [11].

Collagen IV is exclusively found in basement mem-
branes [12]. In liver fibrosis, the expression of collagen
IV and increased laminin deposition in the Disse space
result in the formation of a perisinusoidal basement
membrane [13].

Esophageal varices could be detected with high
diagnostic accuracy after measuring type IV collagen,
a non-invasive marker for hepatic fibrosis. Combining
abdominal ultrasonography and type IV collagen cor-
rectly identified patients with esophageal varices [14].

Other potential noninvasive biomarker for the sever-
ity of cirrhosis is tissue inhibitor of metalloprotein-
ases-1 (TIMP-1), the specific inhibitor of the matrix
metalloproteinase. TIMP-1 is significantly increased in
patients with cirrhosis and correlates with the sever-
ity of the disease and degree of portal hypertension.
TIMP-1 is therefore a promising new noninvasive bio-
marker to predict hemodynamic-related complications
in cirrhosis [15].
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Aim of the work

The aim of this work was to study the serum levels of tissue
inhibitor of matrix metalloprotinase-1 and serum collagen
type IV in patients with post hepatitis C cirrhosis and their
relation to the different grades of esophageal varices.

Patients and methods
This prospective controlled research was done on 120 par-
ticipants visiting endoscopy unit at Alexandria fever hos-
pital in Alexandria between August 2021 and April 2022.

Sample size was calculated using Power Analysis and
Sample Size Software (PASS 2020) “NCSS, LLC. Kay-
sville, Utah, USA, ncss.com/software/pass ” A minimal
total hypothesized sample size of 120 eligible is needed
to study the serum levels of tissue inhibitor of matrix
metalloprotinase-1 and serum collagen type IV in
patients with post hepatitis C cirrhosis and their rela-
tion to the different grades of esophageal varices; taking
into consideration 95% confidence level, effect size of
40%, and 80% power using Chi square-test.

Eligible patients were aged 37 years or older, HCV posi-
tive (took treatment for HCV), and cirrhotic by ultrasound.

Group I: 30 patients with post hepatitis C liver cir-
rhosis without esophageal varices.

Group II: 60 patients with post hepatitis C liver cir-
rhosis and esophageal varices. Esopha-
geal varices were graded according to
their sizes:

Group III: 30 healthy subjects of matched age and
sex as control group.

Westaby classification of esophageal varices: [16]
Grade I: Varices extending just above the mucosal
level
Grade II: Varices projecting by one-third of the
luminal diameter that cannot be com-
pressed with air insufflation.

Grade III: Varices projecting up to 50% of the luminal
diameter and in contact with each other.

An informed consent was obtained from each person
before any intervention.

Exclusion criteria

Patients with liver cirrhosis due to other causes than
HCV such as viral or autoimmune hepatitis and non-
alcoholic steatohepatitis were excluded from the study.
Also, patients with focal hepatic lesions suspected for
being hepatocellular carcinoma were excluded. Also,
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other causes of portal hypertension as portal vein
thrombosis and patients with past history of endo-
scopic treatment of esophageal varices were excluded.

All enrolled patients included in this study were subjected
to complete history taking including demographic data and
clinical data such as abdominal distension, jaundice, bleed-
ing tendency, weight loss, hematemesis, and melena. They
were clinically examined for hepatomegaly, splenomegaly,
and the detection of ascites and manifestations of hepato-
cellular failure. They were subjected to laboratory investi-
gations as complete blood picture (CBC), kidney function
tests, liver enzymes, and liver function tests.

Serum samples from all subjects were assayed for our
main study markers collagen type-4 and tissue inhibi-
tor of matrix metalloprotinase type-1 by enzyme-linked
immunosorbent assay (ELISA) technique. We calculated
the Child-Pugh score and performed HCV antibodies
(ELISA) and hepatitis B surface antigen (ELISA) for all
participating patients.

Regarding ultrasonic parameters, we assessed all param-
eters; ultrasound evaluation of the liver and ascites was
performed on all recruited patients to determine the exist-
ence of cirrhosis. They were evaluated with ultrasound
measurements of splenic bipolar diameter and ultrasound
Doppler measurements of portal vein diameter.

We calculated FIB-4 score for all cases. In addition,
triphasic CT scans were performed on individuals with
ultrasound-detected focal hepatic lesions, and UGIE was
done for all patients.

Ethical approval

This research was approved by the ethics committee of the
Faculty of Medicine at the University of Alexandria. All
participants provided their written, informed consent.

Results

This study was conducted on 90 candidates in the Alex-
andria Fever Hospital and 30 healthy subjects as con-
trol group.
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Concerning the demographic information of the ana-
lyzed groups, there were no significant variations in age
and gender across all groups as shown in Table 1.

The most prevalent symptom in patients with EV was
abdominal distension (83%) followed by lower limb
swelling (53%) and jaundice (36%); hematemesis and
melena were found in 23% and 18% of patients with EV
respectively.

About 20% of patients without esophageal varices
complained of weight loss, while it was reported only in
5% of patients with esophageal varices.

As shown in Fig. 1, ascites, lower limb swelling, and
abdominal distension were present in almost all cases
with grade III esophageal varices. Hematemesis and
melena were present mainly in patients with grade III
EV. Jaundice was present mainly in patients with grade
II and grade III EV.

Regarding laboratory investigations, CBC findings
showed a significant difference in white blood cell
(WBC) count and platelets count between liver cirrho-
sis groups (I and II) and controls. Renal function tests
were significantly higher in esophageal varices group
than other groups. Total and direct bilirubin levels (mg/
dl) were significantly different among the three studied
groups. Serum albumin levels (g/dl) were considerably
lower in groups II than other groups. Regarding liver
enzymes levels, alanine aminotransferase (ALT) levels
were significantly different among the three studied
groups. Also, aspartate aminotransferase (AST) levels
were significantly higher in cirrhotic groups than con-
trol group. Also, international normalized ratio (INR)
level was significantly difference was found among the
three groups, as shown in Table 2.

All cirrhotic patients without esophageal varices had
splenomegaly. Most of patients with esophageal varices
had splenomegaly. Splenectomy was present in minority
of cases with esophageal varices.

The bipolar diameter of the spleen differed significantly
among the three studied groups (p <0.001).

Table 1 Comparison between the three studied groups according to demographic data

Group 1 (n =30) Group 2 (n = 60) Control (n =30) Test of Sig. P
No. % No. % No. %
Gender
Male 14 46.7 29 483 16 533 xz =0.300 0.861
Female 16 533 31 51.7 14 46.7
Age (years)
Min.—Max. 39.0-49.0 37.0-56.0 38.0-55.0 F=0.097 0.907
Mean =+ SD. 44.67+3.10 45.05+4.09 45.03+4.78
Median (IQR) 45.0 (43.0-47.0) 45.0 (42.0-48.0) 45.0 (42.0-49.0)

IQR Interquartile range, SD Standard deviation, F F for one-way ANOVA test, x2 Chi-square test
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Fig. 1 Comparison between the different studied groups according to different parameters

PV diameter was statistically significantly different
among the three groups, with a mean of 9.63+1.22 mm
in the control group, 14.77 £0.45 mm in group I, and
17.38+1.10 mm in group II (p <0.001).

None of the cirrhosis patients or participants of the
control group had portal vein thrombosis (PVT).

Ascites was clinically identified in 83% of patients with
EV, but not in patients without esophageal varices. Mild
ascites was discovered in 18% of patients with esopha-
geal varices, while moderate ascites was detected in 56%
of patients with esophageal varices, and severe ascites
was detected in 26% of patients with esophageal varices.
Grade I hepatic encephalopathy was found in 10 % of
group 1 and 95% of group 2 as shown in Table 3.

As shown in Table 4, all cases were classified according
to Child score and FIB-4 score. For Child-Pugh classifi-
cation, about 93% of patients without esophageal varices
were Child-Pugh class A. For patients with esophageal
varices, about 61.9% of patients with grade III EV were
Child-Pugh class C.

Serum collagen type IV was significantly different
between the control and liver cirrhosis groups, with a
mean of 447.8 £283.2 pg/ml in the control group and
729.1 £ 80.29 pg/ml, 768.6 £ 137.9 pg/ml, 1018.8+57.36
ng/ml, and 1770.7+663.4 pg/ml in patients without
esophageal varices, grade I EV, grade II EV, and grade
IIT EV respectively. In addition, among patients with
esophageal varices, statistically significant differences
were among patients with grade I EV, grade II EV, and
group III EV. However, there was no difference between
the patients without EV and patients with grade I EV.

For collagen type IV, a positive correlation was found
between the grade of esophageal varices and the level of
collagen type IV in group II.

Serum TIMP-1 was significantly different between
the control and liver cirrhosis groups, with a mean
of 12.50+11.59 pg/L in the control group and
24.87+12.53 pg/L, 32.88+25.97 pg/L, 41.86+26.47
pg/L, and 55.14 + 38.64 ug/L in patients without esoph-
ageal varices, grade I EV, grade II EV and grade III EV
respectively. In addition, among patients with esopha-
geal varices, statistically significant differences were
among patients with grade I EV, grade II EV, and group
IIT EV. However, there was no difference between the
patients without EV and patients with grade I EV.

For TIMP-1, a positive correlation was found between
the grade of esophageal varices and the level of TIMP-1
(Table 5).

The number of OV band ligation procedures neces-
sary to eradicate the large OV in group II varied from 2
to 5 sessions over a period of 12 to 24 weeks.

ROC curve of serum collagen type IV level is used
for diagnosis of esophageal varices at a cut off value
of >831 (pg/ml) with a sensitivity of 86.67%, specific-
ity of 96.67%, a positive predictive value of 98.1%, and
a negative predictive value of 78.4% (area under the
curve =0.883, 95% CI 0.806-0.960) (Fig. 2; Table 6).

ROC curve of serum TIMP-1 level is used for diagno-
sis of esophageal varices at a cut off value of >23 (ug/L)
with a sensitivity of 61.67%, specificity of 60%, a positive
predictive value of 75.5, and a negative predictive value of
43.9 (area under the curve=0.653, 95% CI 0.538-0.768).
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Table 2 Comparison between the three studied groups according to laboratory investigations
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Group 1 (n=30)

Group 2 (n = 60)

Control (n =30)

Test of Sig. (p)

Sig. bet. grps.

Hemoglobin
Min—Max.
Mean +SD.
Median (IQR)

WBC
Min.—Max.
Mean =+ SD.
Median (IQR)

Platelets
Min.—Max.
Mean =+ SD.
Median (IQR)

Urea
Min.—Max.
Mean + SD.
Median (IQR)

Creatinine
Min—Max.
Mean =+ SD.
Median (IQR)

Total bilirubin
Min—~Max.
Mean =+ SD.
Median (IQR)

Direct bilirubin
Min.—Max.
Mean £ SD.
Median (IQR)

ALT
Min.—Max.
Mean =+ SD.
Median (IQR)

AST
Min.—Max.
Mean =+ SD.
Median (IQR)

AST/ALT ratio
Min.—Max.
Mean + SD.
Median (IQR)

Albumin
Min—Max.
Mean =+ SD.
Median (IQR)

INR
Min—~Max.
Mean =+ SD.
Median (IQR)

11.60-13.10
1245+043
1245 (12.30-12.70)

4.0-9.0
575143
5.50 (4.50-7.0)

144.0-185.0
163.8+12.77
160.0 (156.0-172.0)

9.0-35.0
21.0£8.11
2050 (14.0-28.0)

0.60-1.20
0.89+0.17
0.90 (0.80-1.0)

0.90-1.70
1.35+0.28
1.40 (1.10-1.60)

0.50-1.20
0.86+0.25
0.90 (0.60-1.10)

9.0-98.0
37.93+£2574
29.0 (23.0-54.0)

41.0-131.0
74.13+24.36
73.50(51.0-97.0)

1.27-4.89
249+0.99
2.23(1.80-3.07)

3.20-4.60
3.96+042
4.0 (3.70-4.30)

1.10-142
122011
1.20 (1.10-1.31)

8.30-11.40
10.23£0.73
1040 (9.80-10.75)

2.70-9.0
517£1.66
5.10(3.70-6.35)

42.0-186.0
1163+41.23
129.0 (75.50-147.5)

18.0-59.0
4245+1038
440 (35.0-51.0)

0.70-1.60
1.27+0.22
1.30 (1.15-1.40)

1.0-5.70
262+154
1.70 (1.50-4.15)

0.60-4.40
1.78+1.13
1.20 (1.0-2.85)

12.0-124.0
51.28+2889
39.50(29.0-73.5)

32.0-124.0
741542157
72.0(58.50-88.5)

0.77-4.08
1.74+0.72
1.51(1.18-2.25)

2.10-4.20
292+0.58
2.85(2.50-3.20)

1.20-1.60
140+0.11
140 (1.30-1.45)

11.70-14.50
13.07£0.76

13.20 (12.20-13.40)

6.0-9.0
7.26£0.95
7.10(6.50-8.0)

230.0-409.0
286.2£49.11

278.0 (242.0-319.0)

13.0-34.0
21.23+£7.08
21.0(15.0-27.0)

0.70-1.30
1.01+0.19
1.0 (0.90-1.20)

0.30-1.0
068+0.21
0.70 (0.50-0.80)

0.20-0.80
048+0.19
040 (0.30-0.70)

16.0-32.0
23.90+4.45
22.50(21.0-27.0)

12.0-29.0
18.27£4.53
17.0 (15.0-21.0)

0.48-1.0
0.77£0.12
0.74 (0.68-0.86)

3.90-4.50
420+0.18
4.20 (4.0-4.30)

1.0-1.20
1.04+0.07
1.0(1.0-1.10)

F=217650"
p<0.001"

F=20.804'p<0001"

F=19365p<0001"

F=82.125p<0001"

F=40559'p<0001"

H=78057"
p<0001"

H=67.286"
p<0.001"

H=132049"
p<0.001"

F=90.793'p<0.001"

H=71431"

p<0001"

F=93250'p<0001"

F=13549'p<0001"

p,<0.001"p,=0002", p;<0.001"

p,=0.183,0,<0.001"p;<0.001"

p,<0.001"p,<0.001"p3<0.001"

p,<0.001"p, =0.995,0,<0.001"

p,<0.001"p, = 0.069,0,<0.001"

p,<0.001"p,<0.001"p;<0.001"

p,<0.001"p,<0.001"p;<0.001"

p; =0.006"p,=0013"p3<0001"

p,=1.000,,<0.001"p;<0.001"

p, =0004"p,<0.001"p;<0001"

p,<0.001"p, =0.138,p,<0.001"

p,<0.001",p,<0.001"p;<0.001"

IQR interquartile range, SD standard deviation, F F for one-way ANOVA test, pairwise comparison bet. each 2 groups was done using Post Hoc Test (Tukey)

H: H for Kruskal Wallis test, Pairwise comparison bet. each 2 groups was done using Post Hoc Test (Dunn’s for multiple comparisons test)

p: p value for comparing between the three studied groups; p1: p value for comparing between group 1 and group 2

p2: p value for comparing between group 1 and control; p3: p value for comparing between group 2 and control

* Statistically significant at p <0.05



Abdalla et al. Egyptian Liver Journal (2024) 14:11 Page 6 of 11
Table 3 Comparison between the three studied groups according to physical examination
Group 1 (n=30) Group 2 (n=60) Control (n=30) Test of Sig. P
No. % No. % No. %
Ascites 0 0.0 50 833 0 0.0 x> =8571" <0.001"
Mild - - 9 18.0 - -
Moderate - - 28 56.0 - - - -
Severe - - 13 26.0 - -
Splenomegaly 30 100.0 55 917 0 0.0 x> = 2.647 fEp=0.165
Spleen length
Min. -Max. 14.0-17.0 15.0-20.0 10.0-12.0 F=402.74 <0.001"
Mean =+ SD. 15.60+£0.67 1752+£1.19 1143+£0.63
Median (IQR) 16.0 (15.0-16.0) 17.0 (17.0-18.50) 11.50 (11.0-12.0)
Sig. bet. grps. p,<0.001", p,<0.001", p;<0.001"
Portal vein diameter
Min. -Max. 14.50-15.50 15.50-19.50 80-12.0 F=58123" <0001
Mean =+ SD. 14.77 £045 17.38+£1.10 9.63+1.22
Median (IQR) 14.50(14.5-15.5) 17.50(16.5-18.5) 9.50 (9.0-11.0)
Sig. bet. grps. p,<0.001", p,<0.001", p;<0.001"
Hepatic encephalopathy
No 27 90.0 3 50 - - ¥’ =65025" <0.001"
Grade 1 3 10.0 57 950 - -
Grade 2 0 0.0 0 0.0 - -
Grade 3 0 0.0 0 0.0 - -
Grade 4 0 0.0 0 0.0 - -

X2 Chi square test, IQR interquartile range, SD standard deviation, F F for one-way ANOVA test, pairwise comparison bet. each 2 groups was done using Post Hoc Test

(Tukey)

p: p value for comparing between the three studied groups
p1: p value for comparing between group 1 and group 2
p2: p value for comparing between group 1 and control

p3: p value for comparing between group 2 and control

* Statistically significant at p <0.05

Binary logistic regression analysis explored the
risk factors associated with the presence of esopha-
geal varices in patients with cirrhosis. In the univari-
ate analysis, the patients with esophageal varices had
lower PLT (p<0.001), albumin (<0.001), higher ALT
(p=0.041), alkaline phosphatase (»=0.001), total biliru-
bin (p=0.004), direct bilirubin (p=0.003), collagen type
IV (p<0.001), TIMP-1 (p=0.008), INR (p<0.001), FIB-4
(p=0.005), spleen length (p<0.001), and Child-Pugh
score (<0.001). However, after the multivariate logistic
regression analysis, it was found that Collagen type IV
and INR were independent risk factors for esophageal
varices in patients with cirrhosis, as shown in Table 7.

Discussion

One of the main effects of cirrhosis (CLD) is portal hyper-
tension (PH), which can result in the development of collat-
eral circulation [17]. Clinical significant portal hypertension

(CSPH) is defined as hepatic venous pressure gradient
(HVPG) >10 mmHg, which leads to clinical complications
of PH such as esophageal varices (EV). Severe portal hyper-
tension (SPH) defined as HVPG >12 mmHg is a risk factor
of variceal hemorrhage [18]. In order to reduce the number
of unnecessary endoscopies in patients with cirrhosis but
without varices, thrombocytopenia, large spleen size, por-
tal vein size, and platelet spleen diameter ratio strongly pre-
dict large number of esophageal varices [19].

Collagen is an important protein in mammals, account-
ing for 25-30% of the total protein [20], and the main
structure of the extracellular matrix. The sinusoidal cap-
illaries are injured in chronic hepatitis resulting in the
disintegration of collagen type IV from the basement
membrane and its presence in the blood. Detection of
dynamic changes in the levels of collagen type IV in clini-
cal practice is important for the diagnosis of chronic liver
disease and monitoring disease progression [21, 22].
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Table 4 Comparison between the three studied groups according to Child-Pugh classification and FIB-4 score

Group 1 (n=30) Group 2 (n=60) Test of Sig. P
Gradel (n=17) Grade ll (n=22) Grade lll (n=21)
No. % No. % No. % No. %
Child-Pugh
A 28 033 8 471 2 9.1 0 00 X>=69.285" <0.001"
B 2 6.7 9 529 10 455 8 38.1
C 0 00 0 00 10 455 13 619
FIB-4 score
Min.-Max. 2.99-4.34 3.26-5.09 281-1044 249-11.76 H=18652" <0.001"
Mean + SD. 348+024 3.75+055 481+187 5504253
Median 343 349 3.95 469
IOR 3.37-362 3.39-367 349-5.83 3.87-6.74
P 0330 0002 <0001
Sig. bet. grps p,=0.076,p;=0014", p,=0453

IQR interquartile range, SD standard deviation, x* Chi-square test

H: H for Kruskal Wallis test, Pairwise comparison bet. each 2 groups was done using Post Hoc Test (Dunn’s for multiple comparisons test)
p: p value for comparing between the different studied groups

py: p value for comparing between Group 1 and each other grade

p,: p value for comparing between Grade | and Grade |l

ps: p value for comparing between Grade | and Grade Il

py4: p value for comparing between Grade Il and Grade Il

* Statistically significant at p <0.05

Table 5 Comparison between the different studied groups according to collagen type IV and TIMP

Group 1 (n=30) Group 2 (n=60) Control (n=30) Hp

Gradel (n=17) Grade Il (n=22) Grade lll (n=21)

Collagen type IV (pg/ml)

Min.-Max. 522.0-858.0 580.0-907.0 921.0-1107.0 1118.0-2901.0 200.0-1426.0 H=93318'p<0.001"
Mean+SD.  729.1+80.29 7686+1379 10188+57.36 1770.7 6634 4478428322
Median 7445 876.0 10235 1486.0 3420
IQR 694.0-772.0 627.0-896.0 963.0-1064.0 1251.0-24700 250.0-570.0
Po 0.004" 0.005 <0.001" <0.001"
P 0693 <0001 <0.001"
Sig. bet. grps p,=0.003", p;<0.001", p,=0.032"
TIMP (ug/L)
Min. -Max. 6.0-46.0 6.0-108.0 7.0-108.0 9.0-108.0 5.0-69.0 H=44.366'p<0.001"
Mean +SD. 2487+12.53 32.88+2597 4186+2647 55.14+38.64 125041159
Median 230 230 360 380 1.0
IOR 16.0-36.0 20.0-32.0 22.0-47.0 22.0-90.0 50-130
Po <0001 <0.001" <0.001" <0.001"
P, 0.584 0.044" 0.025"
Sig. bet. grps p,=0.216,p3=0.150,p,=0.819

IQR interquartile range, SD standard deviation, H H for Kruskal-Wallis test, pairwise comparison bet. each 2 groups was done using Post Hoc Test (Dunn’s for multiple
comparisons test)

p: p value for comparing between the different studied groups

pO: p value for comparing between Control and each other group

p1: p value for comparing between group 1 and each other group

p2: p value for comparing between group 2 (grade I) and group 2 (grade Il)
p3: p value for comparing between group 2 (grade 1) and group 2 (grade Ill)
p4: p value for comparing between group 2 (grade 1) and group 2 (grade I11)
* Statistically significant at p <0.05
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Fig. 2 ROC curve for collagen type IV and TIMP to discriminate patients with varices (n=60) (group 2) from patients without varices (n=30)

(group 1)

Table 6 Diagnostic performance for collagen type IV and TIMP to discriminate patients with varices (n=60) (group 2) from patients

without varices (n=30) (group 1)

AUC P 95% C.I Cut off Sensitivity Specificity PPV NPV
Collagen typelV ~ 0.383 <0001 0.806-0.960 >831 86.67 96.67 98.1 784
(pg/ml)
TIMP (ug/L) 0.653 0.019" 0.538-0.768 >23 61.67 60.0 75.5 439

AUC area under a curve, p value probability value, C/ confidence intervals, NPV negative predictive value, PPV positive predictive value

* Statistically significant at p <0.05

In this study, we found that collagen type IV and
TIMP-1 were positively correlated with the presence of
esophageal varices in a univariate analysis and that the
increase in collagen type IV, not TIMP-1, was indepen-
dently correlated with the presence of esophageal varices
in multivariate analysis.

In our study, ROC curve of serum collagen type IV
level is used for diagnosis of esophageal varices at a cut
off value of >831 (pg/ml) with a sensitivity of 86.67%,
specificity of 96.67%, and area under the curve of 0.883.

The results of our study also matched with the result
of Mamori S et al. who identified type IV collagen as
the only independent variable predictive for esophageal
varices in patients with alcoholic liver disease. Whenever

the type IV collagen level raised every 150 ng/ml, the
odds ratio of esophageal varices doubled. The positive
predictive value of esophageal varices with type IV col-
lagen value >900 ng/ml was 100% [14].

In one study by Lehmann ], collagen type IV marker was
significantly higher in patients with varices, suggesting an
association with vascular formation and perisinusoidal
fibrosis [23].

TIMP-1 is significantly increased in patients with
cirrhosis and correlates with the severity of the dis-
ease, degree of portal hypertension, and vasodilatory
state. TIMP-1 is therefore a promising new noninvasive
marker to predict hemodynamic-related complications
in cirrhosis [15].
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Table 7 Univariate and multivariate logistic regression analysis for the parameters affecting varices (group 2) (n=60 vs. 30)

Univariate #Multivariate

P OR (LL-UL 95%C.l) P OR (LL-UL 95%C.I)
Male 0.881 1.069 (0.444-2.572)
Female 0.881 0.935 (0.389-2. 250)
Age (years) 0.649 1.028 (0.9 55)
Collagen IV (pg/ml) <0.001* 0(1.006-1 015) 0.007* 1.012 (1.003-1.021)
TIMP (ug/L) 0.008* 1 037( 065) 0.532 1.017 (0.964-1.074)
Platelets <0.001* 0.932 (0.900-0. 966)
ALP 0.001* 1.025 (1.010-1.041)
ALT 0.041* 1.019(1.001-1.038) 0.191 0.952 (0.885-1.025)
AST 0.997 1.000 (0.981-1.020)
AST/ALT ratio 0.001% 0.350 (0.191-0.640) 0.829 0.786 (0.089-6.945)
Albumin <0.001* 0.047 (0.014-0.151) 0.289 6.141(0.215-175.677)
Increasing in Child-Pugh classifica-  <0.001* 39.752 (8.329-189.732) 0.080 23.327 (0.684-795.422)
tion
Total bilirubin 0.004* 19.330 (2.588-144.367) 0.561 0.537 (0.066-4.366)
Direct bilirubin 0.003* 28.980 (3.237-259.450)
INRS <0.001* 4.958 (2.538-9.685) 0.015* 5.307 (1.380-20.403)
Spleen length <0.001* 11.961 (4122 -34.712)
FIB-4 score 0.005* 3.902 (1.521-10.008) 0458 2.330(0.249-21.778)

OR odd’s ratio, C/ confidence interval, LL lower limit, UL upper limit
$:foreach 0.1 INR

#: All variables with p <0.05 was included in the multivariate

* Statistically significant at p <0.05

In our study, serum tissue inhibitor metalloprotein-
ase type 1 was significantly different between the con-
trol and liver cirrhosis groups, In addition, between
groups I and II, statistically significant differences was
discovered

T. Medeiros et al. suggested that since circulating levels
of MMP-9/TIMP-1 complex are significantly increased in
chronic HCV patients, this molecule can be a promising
biomarker of active fibrogenesis in HCV-induced liver
fibrosis [24].

Busk TM et al. stated that TIMP-1 may represent a
marker of portal hypertension and the level of circulat-
ing TIMP-1 appears to be significantly associated with
disease severity and hemodynamic changes in cirrhotic
patients [15].

This study matches with the findings of Metwally
K et al. [25] which concluded that there was signifi-
cant increase in TIMP-1 with the advancement of liver
decompensation and its level could be used as an indirect
measurement of the hepatic function state.

In this study, non-invasive markers for hepatic fibrosis,
type IV collagen and TIMP-1, had a high diagnostic accu-
racy for the detection of esophageal varices in patients
with chronic hepatitis C.

Conclusion

The serum Collagen type IV and TIMP-1 levels are useful
markers for diagnosis of presence of esophageal varices
in patients with cirrhosis related to HCV. Collagen type
IV was independently associated with the presence of
esophageal varices in patients with liver cirrhosis.
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MMP Matrix metalloprotinease
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