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Abstract

Background: Hepatitis C virus (HCV) infection is a challenging health problem in Egypt. Esophageal
varices are a major complication of it which may bleed and endanger patient's life.

Aim of the work: to assess the relationship between type-2 DM and the development of
gastroesophageal varices and explore the role of insulin resistance as a predictor of gastroesophageal
varices.

Patients and methods: This study included 100 patients with Child A, HCV-induced cirrhosis. They
were divided into two main groups: Group A included 50 patients with type-2 DM, while Group B:
included 50 non-diabetic which were subdivided into: Group B1: patients without DM but, with
insulin resistance (IR) {32}, and Group B2: patients without DM or IR {18}. All patients were
subjected to full history taking, clinical examination, laboratory and imaging studies (abdominal
ultrasound) and upper Gl endoscopy.

Results: The prevalence of esophageal varices in patients with Child A HCV-induced cirrhosis was
80%, elevated to 88% in patients with type-2 DM. Insulin resistance played the major role in
development of esophageal varices. There are statistically significant elevated HOMA-IR score, lower
platelet count/spleen diameter ratio and higher right liver lobe diameter/albumin ratio in patients with
varices.

Conclusion: Insulin resistance is a major contributor for development of esophageal varices in HCV
induced cirrhosis. Platelet count/spleen diameter ratio, right liver lobe diameter/albumin ratio and
insulin resistance measured by HOMA-IR are good predictors for the presence of esophageal varices.
Keywords: type-2 diabetes mellitus, insulin resistance, hepatitis C virus infection, gastroesophageal
varices.

Introduction

Hepatitis C virus (HCV) infection is a suggested that non-invasive prediction of GEV
global health problem, which can lead to is in great demand to prevent unnecessary
progressive hepatic injury with consequent endoscopy and the unnecessary cost. This cost
cirrhosis and end stage liver disease!!l. is of concern in many African countries,
Worldwide, Egypt is an endemic country with including Egypt, where liver cirrhosis is highly
the highest prevalence of HCV infection prevalent. On the other side, Berzigotti et al.[”
(15%)2. Gastroesophageal varices (GEV) are proposed the criteria of ideal method for
serious complication of portal hypertension, recognition of varices. It must be simple, non-
with variceal bleeding reported in up to 50% of invasive, cheap, reproducible, precise, and
cirrhotic patients. The mortality of bleeding is readily accessible; have high sensitivity and
up to 20% irrespective of improved diagnostic specificity; follow the natural history; detect
and therapy modalities. Variceal bleeding is the effect of the treatment correctly; and
the second most common cause of mortality in indicate the prognosis and possibility of
patients with cirrhosist!, treatment.

About two thirds of patients with Type-2 diabetes mellitus (type-2 DM)
decompensated cirrhosis and one third of comprised patients with insulin resistance (IR)
patients with compensated cirrhosis have GEV and relative insulin deficiency®. IR was linked
at the time of diagnosis. Thus, it is very to HCV infection and usually developed early
important to recognize and treat patients at in the course of the diseasel®. Thus, IR is
highest risk!l. Cherian et al.®! proposed that proposed to have a possible usefulness in
screening of all cirrhotic patients with an prediction of GEV in patients with early
endoscopy is mandatory to detect GEV and to cirrhosis. It is simple, non-invasive, and easy-
initiate prophylactic maneuvers in patients to-get testl!, In addition, IR was reported as a
with large GEV. Abu ElI Makarem et al.l®! major independent determinant of fibrosis and
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chronicity in HCV chronic infection. IR was
not affected by HCV genotype or liver damage
severity!. Also, Hung et al.'?l reported that
patients infected with HCV have significantly
higher IR than healthy controls matched for
age, sex and body mass index (BMI). Esmat et
al.l®l suggested that platelet count/spleen
diameter ratio and right liver lobe
diameter/albumin concentration ratio can be
used also as non-invasive predictors for GEV.

The aim of this study is to assess the
relationship between type-2 DM and IR from
one side and the development of GEV on the
other side. In addition, to evaluate the role of
IR as independent risk factor and predictor of
GEV. Finally, if we could consider platelet
count/spleen diameter ratio and right liver lobe
diameter/albumin ratio as reliable predictors
for the existence of GEV in patients with
compensated HCV induced cirrhosis.

Patients and methods

This study was carried out in the
Internal Medicine Department and the Clinical
Pathology Department, Faculty of Medicine,
Al-Azhar University (New Damietta) during
the period from February 2018 to September
2018. This study included 100 patients with
Child A, HCV-induced cirrhosis (60 male and
40 females with age range from 30 to 70
years). All patients provided an informed
consent before participating in this study.

According to the presence or absence
of type-2 DM, the studied patients were
divided into two main groups. Group A
included 50 patients with type-2 DM, while
Group B: included 50 patients without DM.
Then, according to the presence or absence of
insulin resistance (IR), the non- diabetic
patients were further subdivided into two
subgroups: Group B1: patients without DM
but, with insulin resistance (IR) {32}, and
Group B2: patients without DM or IR {18}.
Patients were included as they had a diagnosis
of HCV-induced cirrhosis based on clinical,
laboratory and imaging criteria. On the other
side, patients who had any of the following:
advanced cirrhosis (Child classes B and C),
history of upper GIT bleeding, hepatic or
extrahepatic  malignancies, portal vein
thrombosis, Budd Chiari syndrome, advanced
cardiac or renal disease, isolated gastric
varices, bilharzial periportal fibrosis, current
treatment with beta-blockers, diuretics, or
other drugs affecting portal blood pressure,
type-1 DM, past or present treatment by
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antiviral drugs were excluded.

All patients of the study were
subjected to full history taking and clinical
examination. Body mass index (BMI) was
calculated as weight in kilograms/height in
square meters and patients were assigned as
normal, overweight, and obese according to
classification of Flegal et al.l*l. A blood
sample was taken and the following laboratory
investigations were done: complete blood
count (CBC), liver function tests (bilirubin,
albumin, SGPT, SGOT), renal function tests
(serum creatinine), coagulation profile (PT and
INR), fasting and postprandial plasma glucose
levels, viral markers for HCV and HBV (Kits
supplied by Abon Biopharm (Hangzhou) Co.,
Ltd), fasting insulin assay (using kits provided
by Monobind USA (AccuBind ELISA
Microwells). Finally, IR was calculated by the
homeostasis model assessment (HOMA)
method using the following equation:(HOMA-
IR) = fasting insulin (uU/ml) x fasting glucose
(mg/dl) /405 (normal < 2.6)[5,

The Child-Pugh score was calculated
by the methods described by Pugh et al.[*1 A
total score of 5-6 was considered stage A
(well-compensated disease); 7-9 was stage B
(significant functional compromise); and 10-
15 was stage C (decompensated disease). A
pelvi-abdominal ultrasonography examination
was performed to evaluate findings that
suggest cirrhosis (irregular border, coarse
surface and attenuated blood supply), and to
measure the portal vein diameter (normally up
to 13 mm) and longitudinal (bipolar) diameter
of the spleen (normally about 11 cm). In
addition, to measure right liver lobe diameter
in mid-clavicular line (normally about 12 cm).
The examination was carried out by
(TOSHIBA Aplio 500®) system. All patients
underwent an  upper  gastrointestinal
endoscopy. All endoscopies were performed in
the endoscopy unit by an experienced
endoscopist using a flexible video gastroscope
(Olympus  Medical  Systems,  Japan).
Esophageal varices were graded as by
Alempijevic et al.!linto four grades. Finally,
calculation of the right liver lobe diameter
(cm)/serum albumin concentration (gm/dl),
and platelet count/spleen bipolar diameter
(mm) were carried out.

Statistical Analysis: All statistical
calculations were performed using computer
programs Microsoft Excel 2007 (Microsoft
Corporation, WA, USA) and SPSS (Statistical
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Package for the Social Science; SPSS Inc.,
Chicago, IL, USA) version 22 for Microsoft
Windows. Quantitative data expressed as mean
+ standard deviation (SD), data was analyzed
by independent sample t test. While qualitative
data were expressed as number and percentage
and were analyzed by Chi square (X?) test. The
receiver operating characteristic (ROC) curve
was performed to determine cut-off values for
the studied technique. Sensitivity and
specificity were determined. The threshold of
significance was fixed at 5% level (P value). P
value was considered significant if < 0.05. The
smaller the P value obtained the more
significant are the results.

Results

There is statistically significant increase
of EV in Group A (88.0%) when compared to
Group B (72.0%). In addition, there was
significant increase of EV in group A and B1
(non-diabetics  with IR; 87.5%) when
compared to B2 group (non-diabetics without
IR; 44.4%). There is statistically significant
increase in BMI in group A in comparison to
group B or B2 and in group B1 when compared
to B2, and statistically significant increase in
the presence of hypertension and family
history of DM in group A in comparison to
group B, B1 or B2 (Table 1).

There was statistically significant
decrease in platelet count and significant
increase in SGPT, SGOT, serum total
bilirubin, fasting blood glucose, two hours
postprandial blood glucose, Hb Alc, fasting
plasma insulin, HOMA-IR, serum cholesterol
and serum triglycerides of group A in
comparison to group B. In addition, there was
significant decrease of liver enzymes, fasting,
two hours post prandial blood sugar, HALc,
fasting plasma insulin, HOMA-IR, serum
cholesterol and triglycerides in group B1 when
compared to group A. Furthermore, there was
statistically significant increase of
hemoglobin, platelets and albumin and
significant decrease of INR, liver enzymes,
bilirubin, fasting and PP blood glucose, fasting
insulin, HOMA-IR, serum cholesterol and
triglycerides in group B2 when compared to
group A. In addition, there was statistically
significant decrease in platelet count and
significant increase in INR, SGPT, SGOT,
serum albumin, serum total bilirubin, fasting
blood glucose, two hours postprandial blood
glucose, Hb Alc, fasting plasma insulin and
HOMA-IR in Group Bl in comparison to
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group B2 (Table 2).

There was statistically significant
increase in the diameter of the portal vein (p =
0.011) and bipolar diameter of the spleen (p =
0.037) and significant decrease in PLT count
(n/ ul) / spleen diameter (mm) ratio (p = 0.038)
of group A in comparison to group B. There
was significant increase of right lobe of the
liver diameter and platelet count/spleen
diameter ratio in B2 when compared to group
A and significant decrease of portal vein
diameter, bipolar diameter of the spleen and
right liver lobe/albumin ratio in B2 when
compared to group A. Furthermore, there was
statistically significant decrease in the right
lobe of the liver diameter and platelet
count/spleen diameter ratio and significant
increase in the diameter of the portal vein,
bipolar diameter of the spleen and right liver
lobe/albumin ratio in B1 in comparison to B2
group (Table 3).

On comparing patients with esophageal
varices to those without varices, there was
significant increase of BMI (29.09+2.33 vs
27.14+3.27), family history of DM (58.8% vs
35.0%), diabetes (55.0% vs 30.0%), presence
of IR (90.0% vs 50.0%), INR (1.35+0.166 vs

1.04+0.05),  bilirubin  (1.51+0.22  vs
1.02+0.08), fasting blood glucose
(156.79+66.80 vs 122.30+64.50), fasting

plasma insulin (26.92+14.26 vs 16.30+14.11),
HOMA IR (26.92+14.26 vs 16.30+14.11).
However, there was significant decrease of HB
(11.24+1.37 vs  6.89+8.81), platelets
(112.665+24.29 vs 166.50+9.26), albumin

(3.43+0.23 vs 3.98+0.12) in EV when
compared to no EV.
There was statistically significant

decrease in the diameter of the right lobe of the
liver (p <0.001) and PLT count (n/ ul) / spleen
diameter (mm) ratio (p <0.001) and significant
increase in the diameter of the portal vein (p
<0.001), bipolar diameter of the spleen (p
<0.001) and right liver lobe (cm) / albumin
(gm/dl) ratio (p <0.001) of patients with EV in
comparison to patients without EV (Table 4).
Receiver operating characteristic (ROC)
curve analysis identified a HOMA-IR score of
greater than 4.80 [sensitivity = 70% and
specificity = 60%] as the best cut-off for
predicting the presence of EV in both diabetic
and non-diabetic groups. In non-diabetic
patients, a HOMA-IR score of greater than
2.16 [sensitivity = 80.6% and specificity =
71.4%] as the best cut-off for predicting the
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presence of EV in group B. A PLT count (n/
ul) / spleen diameter (mm) ratio of lower than
1105.93 [sensitivity = 100% and specificity =
98.8%] is identified as the best cut-off for
predicting the presence of EV, while a right

liver lobe/albumin ratio of greater than 4.133
[sensitivity = 93.8% and specificity = 90%)]
was the best cut-off for predicting the presence
of EV (Table 5).

Table (1): Comparison between studied groups as regard EV, demographics and risk factors

Variables Group A Group B Bl B2 AvsB
Esophageal varices 44 (88.0%) 36 (72.0%) 28 (87.5%) 8 (44.4%)* | 0.046*
Age (years) 49.48+8.52 50.06+9.34 49.78+8.43 49.78+8.43 0.74
BMI (kg/m?) 29.24+1.93 28.17+3.14 29.10+2.92 26.51+2.90 | 0.043*
Blood Systolic 128.00+15.49 129.00+166.29 128.28+15.669 | 130.28+17.70 | 0.75
Pressure Diastolic 79.90+12.35 79.40+10.53 79.38+10.30 79.44+11.23 0.82
Sex Male/female 30/20 30/20 19/13 11/7 1.0
Hypertension 27 (54.0%) 17 (34.0%) 10 (31.2)# 7 (38.9%) 0.044*
Family history of DM 37 (74.0%) 17 (34.0%) 20 (62.5%)# 5(27.8%)# | 0.001*
* indicate significance; # significant decrease when compared to group A.
Table (2): Statistical analysis of laboratory data of group A in comparison to group B

Group A Group B B1 B2 AvsB
Hb 11.27+1.33 11.66+1.45 11.36+1.55 12.18+1.12% 0.173
WBCs 6.89+2.61 6.23+2.13 6.08+2.34 6.51+1.70 0.173
Platelet 117.20+30.31 | 129.64+30.61 | 120.97+28.73 | 145.06+28.32% | 0.044*
INR 1.31+0.193 1.26+0.19 1.31+0.18 1.16+0.18" 0.223
SGPT 55.42+13.94 | 44.10+14.49 | 47.72+11.43% | 37.67+17.27% | <0.001*
SGOT 4592+11.50 | 37.94+13.02 | 40.81+10.23" 32.83+5.96" 0.002*
Serum Albumin 3.50+0.29 3.58+0.31 3.49+0.27 3.75+0.31°% 0.195
Serum total Bilirubin 1.47440.26 1.35+0.29 1.43+0.27 1.21+0.27% 0.038*
Serum Creatinine 1.25+0.53 1.30+0.04 1.35+0.58 1.22+0.47 0.628
Fasting blood glucose 195.06+8.62 | 104.72+17.99 | 116.09+7.34% | 84.50+12.60% | <0.001*
2h p.p blood glucose 246.98+13.04 | 140.42+15.36 | 144.56+17.26% | 133.06+6.86% | <0.001*
Hb Alc 8.04+1.27 5.76+0.49 5.91+0.33% 5.49+0.60% | <0.001*
Fasting plasma Insulin 33.74+2.85 15.84+1.65 21.62+3.00" 5.58+1.18% <0.001*
HOMA-IR 18.29+1.81 4.42+1.31 6.23+1.77% 1.20+0.38% | <0.001*
Serum Cholesterol 218.58+43.11 | 169.14+31.68 | 168.81+28.997 | 169.72+36.88% | <0.001*
Serum Triglycerides 182.34+5.62 | 140.50+31.86 | 141.34+29.82* | 139.00+36.05% | <0.001*

* indicate significance; # significant decrease when compared to group A; $ indicate significant increase when compared to

group A.

Table (3): Abdominal ultrasonographic data, platelet count / spleen diameter ratio and right
liver lobe/albumin) ratio of group A in comparison to group B

Group A Group B Bl B2 AvsB
Diameter of the Right lobe of the liver 152.90+3.872 | 154.30+4.311 | 153.16+3.95 156.33+4.27% 0.091
Diameter of the portal vein 13.58+1.76 12.62+1.92 13.19+1.69 11.61+1.91% 0.011*
Bipolar diameter of the spleen 147.9249.60 | 143.68+10.45 | 145.59+9.71 138.50+9.94% 0.037*
PLT count/spleen diameter ratio 808.73+62.12 | 921.53+74.39 | 840.99+50.6 | 1064.69+261.86% | 0.038*
Right liver lobe/ Albumin ratio 4.38+0.270 4.32+0.27 4.40+0.24 4.19+0.27% 0.294

* indicate significance; # significant decrease when compared to group A; $ indicate significant increase when compared to

group A.

Table (4): Comparison of abdominal ultrasonographic data and different ratios between
atients with EV and those without EV

EV (No.=80) No EV (No.=20) P
Mean SD Mean SD
Diameter of the Right lobe of the liver (mm) 152.14 3.189 159.45 1.356 | <0.001*
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Diameter of the portal vein (mm) 13.84 1.27 10.15 0.75 <0.001*
Bipolar diameter of the spleen (mm) 149.26 8.249 131.95 2.781 | <0.001*
PLT count (n/ ul) / spleen diameter (mm) ratio 765.512 22.062 1263.612 9.991 | <0.001*
Right liver lobe (cm) / Albumin (gm/dl) ratio 4.446 0.226 4.004 0.094 | <0.001*

* indicate significance.

Table (5): Sensitivity and specificity of factors associated with the presence of esophageal

varices
Cut off AUC Sensitivity Specificity P value
HOMA-IR (All patients) 4.80 0.712 70% 60% 0.003*
HOMA-IR (group B) 2.165 0.719 80.6% 71.4% 0.017*
PLT count/spleen diameter ratio 1105.93 1.000 100% 98.8% <0.001*
Right liver lobe/albumin ratio 4,133 0.978 93.8% 90% <0.001*

Discussion

The aim of this study is to evaluate the
relationship between type 2 diabetes mellitus
and insulin resistance from one side and the
occurrence of GEV on the other side, evaluate
the role of insulin resistance as an independent
risk factor and predictor of GEV and can we
consider platelet count/spleen diameter ratio
and right liver lobe diameter/albumin ratio
reliable predictors for the presence of GEV in
patients with compensated HCV-induced
cirrhosis attending at Al-Azhar University
Hospital in New Damietta.

In the present study, there were
statistically significant elevated fasting blood
glucose levels, fasting plasma insulin levels
and HOMA-IR score in HCV patients with EV
than in those without EV, these findings
indicate a strong association between the
presence of EV in HCV related liver cirrhosis
and IR even in absence of diabetes. Insulin
resistance is a risk factor for esophageal
varices in cirrhotic patients with HCV
infection. As the hepatic fibrosis is correlated
with the development of EV, insulin resistance
may be associated with the development of EV
through progression of hepatic fibrosist*l,
Insulin modulates the endothelial synthesis of
nitric oxide and endothelin, regulators of
sinusoidal blood flow. Thus, insulin-induced
hepatic fibrosis and vasoconstriction may be
possible mechanisms for the development of
EVE Our findings agreed with Yosry et
al.?% who stated that 83% of patients with
chronic HCV infection and IR had esophageal
varices.

In the present work, there were 32
from 50 patient {64%} in the non-diabetic
group (group B) had IR and only 18 patients
{36%]} didn't have IR. Possible explanations of
IR in chronic HCV (CHC) infection include
direct viral effects on insulin signaling,
contributions  of inflammatory  markers
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amplified by CHC and increased viral
replication in hepatocytes. TNF-a induces IR
by inhibition of insulin receptors and insulin
receptor substrate (IRS)-1 phosphorylation,
thus impairing insulin signaling?Y. Antuna et
al.?? reported that in patients with chronic
HCV infection with IR and normal plasma
glucose levels, the function of Beta cells was
upgraded resulting in a statistically significant
higher HOMA value compared with non-HCV
patients. Our results agreed with Erice et al.[%]
who reported that IR was found in 60% of
patients with chronic HCV related liver
cirrhosis.

In our study, the cut-off value for
HOMA-IR score of greater than 4.8 was the
optimal value for accurate prediction of EV
with a resulting 70% sensitivity and 60%
specificity in the whole study population and
the cut-off value for HOMA-IR score of
greater than 2.2 was the optimal value for
accurate prediction of EV with a resulting
80.6% sensitivity and 71.4% specificity in the
non-diabetic group (group B). Camma et al.
found a significant association between
HOMA-IR and EV in HCV related liver
cirrhosis through his study which was
conducted on 104 patients of Child A HCV
induced cirrhosis and concluded that HOMA-
IR score of greater than 3.5 is the cut-off value
with the sensitivity 61% and specificity 76%
for predicting EV, he concluded that insulin
resistance measured by HOMA-IR regardless
of the presence of diabetes significantly
predicts the presence of EV which is in
agreement with our study. Wasfy et al.?4
found that at a cut off value equal to or more
than 3.4, it could significantly predict EV with
high sensitivity (75%) and excellent specificity
(80%). The impact of IR in inducing EV in
patients with HCV- related cirrhosis is more or
less obvious in the study of Camma et al.[¥! as
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well as the present study despite the different
ethnic groups and different genotypes of HCV
in studied groups.

In our study, there were statistically
significant increase in weight, BMI and family
history of DM in patients with EV in
comparison to patients without EV. Even in the
absence of a clear metabolic syndrome, both
the degree of liver failure and BMI were
independently  associated  with  insulin
resistance, suggesting a dual component of
insulin resistance in cirrhosis (liver disease and
overweight/obesity)[,

In our trial, we found that there were
statistically significant increase in portal vein
diameter (PVD), splenomegaly and lower
platelet counts in patients with EV in
comparison to patients without EV. Our
findings were consistent with Cottone et al.[?)
who revealed that PVD, splenomegaly and low
platelet count serve as predictors of EV.

In addition, our results showed
statistically ~ significant  lower  platelet
count/spleen diameter ratio and higher right
liver lobe diameter/albumin ratio in patients
with EV in comparison to patients without EV,
which gave a strong relation with the
development of EV and are considered good
predictors for EV. Giannini et al.?® reported
that the use of the platelet count/spleen
diameter ratio may be a tool to predict EV.
This ratio links thrombocytopenia to
splenomegaly to introduce a variable that takes
into consideration that thrombocytopenia is
mainly due to hypersplenism secondary to
portal hypertension.

In our study, the cut-off value of the
platelet count/spleen diameter ratio was lower
than (1105.9) which is the optimal value for
prediction of EV with a resulting 100%
sensitivity and 98.8% specificity. Giannini et
al.’I reported the results of a multicenter study
to validate the use of platelet count/spleen
diameter ratio in the prediction of esophageal
varices. At a cut-off value of 909, the
sensitivity was 92% and the specificity was
67%. In the study of Esmat et al.'¥], a cut-off
value of 1326.6 for the platelet count/spleen
diameter ratio was used with a resulting
96.34% sensitivity and 83.33% specificity.

In our study, the cut-off value for the
right liver lobe diameter/albumin
concentration ratio (4.1) was the optimal value
for prediction of EV with a resulting 93.8%
sensitivity and 90% specificity which agrees
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with Esmat et al.l'¥! when a cut-off value of

4.4 for the right liver lobe diameter/albumin

concentration ratio was used, the sensitivity

was 91.46% and the specificity was 77.78%.
Alempijevic et al.?® investigated the

right liver lobe diameter/albumin

concentration ratio as a noninvasive predictor

of esophageal varices. At a cut-off value of 4.4,

the sensitivity was 83.1% and the specificity

was 73.9%.

Our results agreed with Stranges et
al.?l who found that the levels of ALT and
AST were significantly higher in IR patients,
which may reflect more severe inflammatory
injury and the presence of steatosis.

Finally, we concluded that, type-2 DM
is a risk factor for development of EV in HCV
induced cirrhosis. Platelet count/spleen bipolar
diameter ratio and right liver lobe
diameter/albumin ratio in addition to insulin
resistance measured by HOMA-IR may give a
good prediction for the presence of esophageal
varices. Chronic HCV infection has a strong
relationship with the development of Insulin
resistance (IR) in non-diabetic patients.
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