Role of Liver and Spleen Stiffness in Predicting the Degree and
Bleeding Risk of Esophageal Varices in Cirrhotic Patients

Abstract:

background:Bleeding esophageal varices (BEV) is a life-threatening complications of
liver cirrhosis resulting from portal hypertension. Studies using transient elastography
to measure liver stiffness (LS) and spleen stiffness (SS) have reported acceptable
diagnostic performance in detecting clinically significant portal hypertension and
predicting the presence and degree of Varices.

Aim: The aim of our study was to investigate the role of spleen and liver stiffness in
predicting the degree and bleeding risk of esophageal varices in cirrhotic patients.
Subjects and methods: 50 patients with established liver cirrhosis were enrolled in
this study. All patients were assessed by history taking, clinical examination,
laboratory investigations, child Paugh score calculation, pelvi abdominal ultrasound,
upper gastrointestinal endoscopy, transient elastography for measurement of LS and
SS. Results: There was a statistical significant difference as regards platelet count,
serum bilirubin, serum albumin, INR, child score, splenomegaly, LS and SS between
variceal and non variceal group and among patients with different grades of varices (p
< 0.05). splenic stiffness measurement (SSM) is better than liver stiffness
measurement (LSM) for predicting presence and degree of EVs in cirrhotic patients.
Conclusion: LS and SS are valuable non-invasive parameters for prediction of EVs in
patients with liver cirrhosis. SS measurement is considered to be an optimal method to
use in clinical practice, for screening of cirrhotic patients for EVs and diagnosing
high-risk EVs.
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Introduction:

Esophageal varix is one of the serious complications of liver cirrhosis resulting
from portal hypertension. Given the high prevalence of varices and the significant
mortality rate associated with variceal hemorrhage, early diagnosis of clinically
significant portal hypertension (10 mmHg) and varices is of paramount importance in
the management of compensated cirrhosis and in the prevention of liver related
morbidity and mortality (1).

Recent guidelines recommend a screening upper gastrointestinal endoscopy in
all cirrhotic patients and call for primary prophylaxis against variceal hemorrhage if
indicated. In addition, measurement of hepatic venous pressure gradient (HVPG) is a
standard method to evaluate portal hypertension. However, both methods are
invasive, Therefore, noninvasive and accurate methods for predicting the presence
and severity of varices are further needed (2).

Portal hypertension-related splenomegaly is frequently accompanied by patients
with cirrhosis due to portal venous congestion and hyperplasia of splenic tissue, and
its usefulness for diagnosis of portal hypertension has been studied. Some studies
have focused on ultrasound-based measurement of liver or spleen stiffness (LS or SS);
LS reflects the degree of hepatic fibrosis and resultant portal hypertension, and SS is
reflective of portal hypertension related changes in the spleen, including
splenomegaly (3).

Studies using transient elastography to measure LS have reported acceptable
diagnostic performance in grading hepatic fibrosis and in detecting clinically
significant portal hypertension. Measurement of SS using transient elastography has
also accurately predicted both the presence of varices and the degree of portal
hypertension (4).



Patients and methods
Type of the study:

This study is a cross-sectional study.

Patients: 50 patients with established liver cirrhosis were enrolled in this study,
they presented to internal medicine department at Benha University Hospital, and
National liver institute, Menoufia university in the period from June 2019 to
September 2021. Outpatients or in-patients included in the study gave their written
informed consent to participate in the study.

The study was approved by the local ethics committee of faculty of medicine,
Banha University in accordance with the declaration of Helsinki. Oral and written
consent were taken from all patients who participated in this study.

They were chosen according to the following inclusion and exclusion criteria.
Inclusion criteria: Patients with established liver cirrhosis diagnosed by clinical
manifestation, biochemical investigations and ultrasonographic finding.

Exclusion criteria: Patients less than 18 years old, patients with ongoing
gastrointestinal hemorrhage, patients with hepatocellular carcinoma (HCC) on the
basis of ultrsonography, alpha-fetoprotein level > 400 microgram /L and confirmed
diagnosis by triphasic spiral CT abdomen and lastly patients with previous or current
treatment for portal hypertension in the form of (Beta blocker therapy, or Trans
jugular intra-hepatic portosystemic shunt ) were excluded.
Methods:
For all studied cases after giving their informed consent, they were subjected
to the following:
I- Proper history taking:
I1- Clinical examination
I1I-  Laboratory investigations:
e Complete blood count
e Liver biochemical profile (Aspartate aminotransferase [AST], alanine
aminotransferase [ALT], total and direct bilirubin& serum albumin)
e Prothrombin time& INR.
e Viral markers.
1- HBs Ag: by using third generation enzyme — linked immunosorbent assay
technique (ELISA)
2- Anti-HCV Ab: by using third generation enzyme — linked immunosorbent assay
technique (ELISA).
e scrum o—feto protein (AFP).
IV-Conventional abdominal U/S:

Abdominal ultrasonography was done after an overnight fasting for all patients.
Liver: was examined for signs of cirrhosis, portal vein patency, hepatic focal lesions.
Spleen: was examined for splenomegaly

4. Child-Paugh score was calculated

6.Transient Elastography:

For measurement of liver stiffness (LS) and splenic stiffness (SS).
7.Upper gastrointestinal endoscopy:

To assess presence and severity of esophageal varices (EVS), varices were
graded according to their size as follow (5);

o Small sized: small, straight varices
o Medium sized: enlarged tortous varices occupying less than one third of the
lumen.



o Large sized: large coil shaped varices occupying less than one third of the
lumen.

Data management:

The clinical data were recorded on a report form. These data were tabulated and
analyzed using the computer program SPSS (Statistical package for social science)
version 25 to obtain descriptive data. Descriptive statistics were calculated for the
data in the form of mean and standard deviation (SD%) for quantitative data,
Frequency and distribution for qualitative data. In the statistical comparison between
the different groups, the significance of difference was tested using student's t-test,
Chi square test, Fisher exact test and Correlation Study. Evaluation of diagnostic
performance was done using Diagnostic sensitivity, Diagnostic specificity, Predictive
value for a positive test (PPV), Predictive value for a negative test (NPV), Diagnostic
efficacy, Receiver-operating characteristic (ROC) curve analysis. The confidence
interval was set to 95% and the margin of error accepted was set to 5%. So, the p-
value was considered significant as the following: Non-significant: P value > 0.05,
significant : P value < 0.05, Highly significant : P value < 0.01.

Results:

Study had begun by patient evaluation in form of clinical examination and
laboratory investigation for 50 patients with liver cirrhosis. Of these 50 patients, 36
(72%) are males and 14 (28%) are females. The mean age (+ SD) was 53.1 + 6 years.
Of these 50 patients, 43(86%) were Child-Pugh class A, 7(14%) were child B. The
mean LS+ SD was 31.8+10.3 kilo pascal (kPa), while the mean SSt SD was
59.6+13.5 kPa. About 46 patients (92%) have splenomegaly. Endoscopic examination
revealed that 18 (36%) have no esophageal varices (no EVs), 25 (50%) have small
sized EVs (EVs I) and 7 (14%) have medium sized EVs (EVs II).

Comparison of laboratory data, Child-Pugh Score, Splenomegaly, LS and SS
among No EVs, EVs | and EVs |1 groups:

The age and sex distribution among the studied groups was statistically non
significant (p value >0.05).

As regards laboratory data, serum bilirubin, albumin, INR and platelet count
were statistically significant among the three groups (p1, p3, p4 values < 0.05). The
mean £ SD serum bilirubin was 0.7+ 0.1 mg /dl among no EVs group, and 1+ 0.1 mg
/dl among EVs I, group, and 1.4 £ 0.4 mg/dl among EVs Il group, the difference was
highly significant (p < 0.001). The mean £ SD serum albumin was 4.2 = 0.2 g/dl
among no EVs group, and 3.5% 0.4 g/dl among EVs | group, and 2.9+0.9 g/dl among
EVs Il group, the difference was highly significant (p value < 0.001). The mean + SD
INR was 1+ 0.03 among no EVs group, and 1.2+ 0.1 among EVs | group, 1.4+ 0.1
among EVs Il group, the difference was highly significant (p value < 0.001). The
mean + SD platelet count was 112.2 + 27.9 x 10° /L among no EVs group and 100.1+
18.7 x 10%°among EVs I, and 74.4+ 23.9x10° among EVs Il group, the difference was
statistically significant (p value < 0.05). All 18 patients with no EVs (100%) were
child A, of these 25 patients with EVs I, 22 (92%) were child A, 3 (8%) were child B,
and of these 7 patients with EVs 11, 3 (71.4%) were child A, 4 (28.6%) were child B.
The difference was statistically significant as (p1, p2, p3, p4 value< 0.05). As regard
splenomegaly, of these 18 patients with no EVs, 14(77.8%) have splenomegaly, all
these 25 patients with EVs | (100%) have splenomegaly, all these 7 patients with EVs
Il (100%) have splenomegaly. The difference was statistically significant (pl, p2
value < 0.05). The mean LS£SD among no EVs group was 22.7+£5.3 kPa, while the
mean LS£SD among EVs | group was 32.9 +7.0, kPa and the mean LS+xSD among



EVs Il group was 51.4+7.9 kPa. The difference was statistically significant (p1, p2,
p3, p4 value < 0.05). The mean SS£SD among no EVs group was 45.4+8.1 kPa, the
mean SS+SD among EVs | group was 65.5+8.2 kPa and the mean SS=SD among EVs
Il group was 74.9+0.4 kpa. The difference was statistically significant (pl, p3, p4
value < 0.05). The mean LS+SD among patients with no splenomegaly was 21.7 +3.6
kPa, while the mean LS£SD among patients with splenomegaly was 32.7 £10.3 kPa,
the difference was statistically significant (P value < 0.05). The mean SS+SD among
patients with no splenomegaly was 34.4 6.8 kPa, while the mean SSSD among
patients with splenomegaly was 61.8+11.5 kPa, the difference was statistically highly
significant (P value < 0.01). (p1, comparison between no EVs, EVs I, EVs II; p2,
comparison between No EVs and EVs I; p3, comparison between No EVs and EVs Il;
p4, comparison between EVs | and EVs I1). table 1,2 and figure 1

Validity of liver, spleen stiffness and child score for detecting presence of
EVs: LSM cut-off for predicting EVs was 28.2 KPa with AUC of 0.905, sensitivity of
75%, specificity of 83.3%, PPV of 88.9%, NPV of 65.2% and accuracy of 78% while,
SSM cut-off for predicting EVs was 55.5 KPa with AUC of 0.970, sensitivity of 87.5
%, specificity of 94.4%, PPV of 96.5 %, NPV of 80.9% and accuracy of 54%. Child
score cut-off for predicting EVs was 6 with AUC of 0.606, sensitivity of 40.6%,
specificity of 77.8%, PPV of 76.5%, NPV of 42.4% and accuracy of 54%. (AUC, area
under ROC curve; PPV, positive predictive value; NPV, negative predictive value).
table 3 and figure 2.

Validity of liver and spleen stiffness discrimination between cirrhotic
patients with EVs | and EVs Il: LSM cut-offs for discrimination between patients
with EVs | and EV Il was 41.5 KPa with AUC of 0.911, sensitivity of 85.5%,
specificity of 80%, PPV of 54.5%, NPV of 95.2% and accuracy of 81.2%. SSM cut-
offs for discrimination between patients EVs | and EVs Il was 74.5 KPa with AUC of
0.929, sensitivity of 85.7%, specificity of 88%, PPV of 66.7%, NPV of 95.6% and
accuracy of 87.5%. Child score cut-off for predicting EVs was 6 with AUC of 0.634,
sensitivity of 57.1%, specificity of 64%, PPV of 30.8%, NPV of 84.2% and accuracy
of 62.5%. table 4 and figure 3

Our study demonstrated that SSM is better than LSM and child score for
predicting presence of EVs as regard AUC, sensitivity, specificity, PPV, NPV.
Logistic regression analysis was conducted for prediction of EVs susceptibility using
age, AST, INR, platelet count, Child score, LS, SS as confounders. Lower platelet
count, higher (Child score, LS and SS) were associated significantly with EVs
susceptibility in Univariable analysis. However, considering significant confounders
into multivariable analysis revealed that only higher Child score, LS and SS were
considered as risk predictors for EVs susceptibility.

Ordinal regression analysis was conducted for prediction of higher EVs grade
using age, gender, INR, platelet count, Child score, LS, SS as confounders. Lower
platelet count, higher Child score, LS and SS were associated significantly with EVs
susceptibility in Univariable analysis. However, considering significant confounders
into multivariable analysis revealed that only higher Child score, LS, SS were
considered as risk predictors for higher risk varices.

Discussion:

The present study aimed to assess diagnostic performance of LSM and SSM
using fibroscan for predicting the presence and degree of EVs.

In this study there was no significant statistical difference between different
groups as regards age and gender. As regards laboratory investigations, our study



found a significant statistical decrease in serum albumin in the variceal patients and
also, lower in patients with large EVs group. In accordance to our results , a previous
study (6) reported that serum albumin was lower in patients with EVs than patients
without EVs and also lower in patients with large EVs than patients with small EVs
and there was a statistically significant difference. Other researchers (7,8) agreed with
our results, they stated that low serum albumin level correlated with the presence of
EVs.

In the present study, Platelet count was significantly statistically decreased in
patients with EVs and it was lower in patients with large EVs compared to patients
with small EVs. That was stated by Other researchers (7,8) who found that platelet
count was statistically significantly lower in patients with large EVs compared to
patients with small EVs. Our results were also in agreement with the results reported
by a previous study (6) who found that low platelets and advanced child-pugh class
are predictors of large EVs.

In the current study, significant increase was observed as regards the mean
values of serum bilirubin and INR in patients with EVs, also this was agreed by
another study (9), who reported higher bilirubin levels and prolonged INR in variceal
group than non variceal group, and in patients with large EVs than small EVs.
previous studies (10) found higher bilirubin levels and prolonged INR in patients with
EVs than those without EVs. Also Other researchers (7,8) reported a significant
increase in the serum bilirubin and INR in patients with EVs.

In the current study, 77.8% of patients with no EVs have splenomegaly, and
100% of patients with EVs have splenomegaly. The difference was statistically
significant (p value < 0.05). Also this was agreed by other researchers (7) who
reported that splenomegaly was a significant predictor for large EVs. This agrees with
results of previous studies (8,11) who reported that splenomegaly alone was a
significant predictor for the development of large EVs. Also, another study (12) in a
prospective study showed that splenomegaly was the independent predictor for the
presence of large EVs.

In the present study there was a highly significant statistical increase in Child
score and the Child class between grades of EVs. other researchers (7) who reported
that AUC of Child score for predicting the presence of EVs was 0.729, The AUC of
Child-Pugh score for distinguishing medium to large EVs from small EVs or the
absence of EVs was 0.683. Child score could be used as a non invasive predictor of
EVs with a cutoff value > 5.5, with 93.3% sensitivity, 100% specificity, 100% PPV
and 93.7% NPV. Another study (8) found that the Child score could be used as a non
invasive predictor of EVs with a cutoff value > 5.5, with 93.3% sensitivity, 100%
specificity, 100% PPV and 93.7% NPV while, child score can be used to discriminate
between risky and non risky EVs at a cutoff level of > 8.5, with 95% sensitivity, 80%
specificity, 82.6% PPV and 94.1% NPV.

Another study (11) reported that there was a highly significant statistical
increase in Child score and the Child class between different grades of EVs.

Our study detected LSM cut-off for predicting EVs was 28.2 KPa with AUC of
0.905, sensitivity of 75%, specificity of 83.3%, PPV of 88.9%, NPV of 65.2% and
accuracy of 78%. other researchers (6), identified 13.9 kPa for any varices (including
small varices) and 19.0 kPa for VNT (varices needing treatment) as the suitable cut-
offs.

Another study (11) reported that LS was 17.2kPa with 93.3%sensitivity, 76.7%
specificity, 80% PPV and 92% NPV and 89.6% diagnostic accuracy for predicting
presence of EVs. This is supported by the study done by other researchers (13) who



reported LS cut off: 12.27 kPa for EVs with 100%sensetivity and 66.6% specificity
and cut off: 23.87kPa with 73.81% sensitivity and 59.5% specificity.

Our study demonstrated SSM cut-off for predicting EVs was 55.5 KPa with
AUC of 0.970, sensitivity of 87.5 %, specificity of 94.4%, PPV of 96.5 %, NPV of
80.9% and accuracy of 54%. SSM cut-offs for discrimination between patients EVs |
and EVs Il was 74.5 KPa with AUC of 0.929, sensitivity of 85.7%, specificity of
88%, PPV of 66.7%, NPV of 95.6% and accuracy of 87.5%. Our study demonstrated
that SSM is better than LSM and child score for predicting presence and grades of
EVs as regards AUC, sensitivity, specificity, PPV, NPV.

Another study (11) detected that SS cut off value was 32kPa with
90%sensitivity, 96.7% specificity, 96.4% PPV and 90.6% NPV and 96.7% diagnostic
accuracy for prediction of EVs and >37.12kpa for prediction of large EVs.

On the contrary to our study another researchers (14) observed no significant
differences in the mean SS values between patients with and without EVs and
between those with different EVs grades. The difference in the results may be
explained by the following possible reasons. The interval between SS measurements
and the distribution of patients according to varix grades was unequal and the relative
small number of the patients group.

Another study (15) evaluated the performance of TE for detecting EVs in
cirrhotic patients, concluded that TE is not suitable for implementation in the clinical
practice due to varying cut-of values and different etiologies.

Also, other researchers (7) detected that AUCs of SS, LS for predicting the
presence of EVs were 0.785, 0.747, respectively. The AUCs of SS, LS, for
distinguishing medium to large from small EVs or the absence of EVs were 0.762,
0.687 respectively. For detecting large EVs, the AUCs of SS, LS, were 0.786, 0.616,
respectively.

Conclusion:

LS and SS are valuable non-invasive parameters for prediction of EVs in
patients with liver cirrhosis. Both LS and SS were significantly associated with
presence of EVs among cirrhotic patients. Moreover, both LS and SS increases with
the severity of EVs but, SS correlates better with portal hypertension and the presence
of EVs. SS measurement is considered to be an optimal method to use in the clinical
practice, for the screening of cirrhotic patients for EVs and diagnosing high-risk EVs.
Sources of funding
This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Author contribution

Authors contributed equally in the study.
Conflicts of interest

No conflicts of interest

References:

1. Wong GLH, Kwok R, Hui AJ, Tse Y, Ho K, Lo AQOS, et al. A new screening
strategy for varices by liver and spleen stiffness measurement (LSSM) in
cirrhotic patients: a randomized trial. Liver Int. 2018;38(4):636-44.

2. Chin JL, Chan G, Ryan JD, McCormick PA. Spleen stiffness can non-
invasively assess resolution of portal hypertension after liver transplantation.
Liver Int. 2015;35(2):518-23.



10.

11.

12.

13.

14.

15.

Zykus R, Jonaitis L, Petrenkiené¢ V, Pranculis A, Kupcinskas L. Liver and
spleen transient elastography predicts portal hypertension in patients with
chronic liver disease: a prospective cohort study. BMC Gastroenterol.
2015:15(1):1-7.

Cassinotto C, Charrie A, Mouries A, Lapuyade B, Hiriart J-B, Vergniol J, et al.
Liver and spleen elastography using supersonic shear imaging for the non-
invasive diagnosis of cirrhosis severity and oesophageal varices. Dig Liver Dis.
2015:47(8):695-701.

Pagliaro L, Spina GP, D’Amico G, Brocchi E, Caletti G, Cosentino F, et al.
Reliability of endoscopy in the assessment of variceal features: The Italian
Liver Cirrhosis Project. J Hepatol. 1987;4(1):93-8.

Kazemi F, Kettaneh A, N’kontchou G, Pinto E, Ganne-Carrie N, Trinchet J-C,
et al. Liver stiffness measurement selects patients with cirrhosis at risk of
bearing large oesophageal varices. J Hepatol. 2006;45(2):230-5.

Kim TY, Jeong WK, Sohn JH, Kim J, Kim MY, Kim Y. Evaluation of portal
hypertension by real-time shear wave elastography in cirrhotic patients. Liver
Int. 2015;35(11):2416-24.

Gomaa AAH, Mohammed SF, Mousa WM, Hasan NFE, Mhdy MAM.
Evaluation of ALBI, MELD and Child-Pugh Scores as non-Invasive Predictors
of Esophageal Varices. Egypt J Hosp Med. 2018;73(8):7358-64.

Bressler B, Pinto R, El-Ashry D, Heathcote EJ. Which patients with primary
biliary cirrhosis or primary sclerosing cholangitis should undergo endoscopic
screening for oesophageal varices detection? Gut. 2005;54(3):407-10.

Hong W, Dong L, Jiang Z, Zhu Q, Jin S-Q. Prediction of large esophageal
varices in cirrhotic patients using classification and regression tree analysis.
Clinics. 2011;66:119-24.

Elzeiny M, Adbelhag MT, El-zefzafy W, Mohamed E. Role of shear wave
elastography of liver and spleen “as non-invasive method” in prediction of
oesophgeal varices in Egyptian patients with liver cirrhosis. J Recent Adv Med.
2020;1(2):80-9.

Sharma SK, Aggarwal R. Prediction of large esophageal varices in patients
with cirrhosis of the liver using clinical, laboratory and imaging parameters. J
Gastroenterol Hepatol. 2007;22(11):1909-15.

Lucchina N, Recaldini C, Macchi M, Molinelli V, Montanari M, Segato S, et
al. Point shear wave elastography of the spleen: its role in patients with portal
hypertension. Ultrasound Med Biol. 2018;44(4):771-8.

Bota S, Herkner H, Sporea I, Salzl P, Sirli R, Neghina AM, et al. Meta-
analysis: ARFI elastography versus transient elastography for the evaluation of
liver fibrosis. Liver Int. 2013;33(8):1138-47.

Pu K, Shi J-H, Wang X, Tang Q, Wang X-J, Tang K-L, et al. Diagnostic



accuracy of transient elastography (FibroScan) in detection of esophageal
varices in patients with cirrhosis: A meta-analysis. World J Gastroenterol.
2017;23(2):345.

Table 1: Comparison of laboratory data among No EVs, EVs | and EVs Il groups:

EVs il
No EVs =smEa\IIIsslize d = medium - . e ;
sized p p p
n=18 N=25 N=7
Total meanz
Bilirubin sD 0.7 0.1 1 0.1 14 0.4 <0.001 <0.001 <0.001 <0.001
(mg/dL)
Direct meant
Bilirubin sD 0.3 0.1 0.5 0.1 07 0.2  <0.001 <0.001 <0.001 <0.001
(mg/dL)

: +
Albumin m:;"‘ 42 02 37 03 29 02 <0001 <0001 <0.001 <0.001
(g//dL)

+

AST(U/L) o | 594 164 666 211 539 175 0575 0525 0308  0.545
meant

ALT (U/L) - 521 141 554 169 484 158 0283 0265 0553  0.157
meant

INR - 10 003 12 01 14 01  <0.001 <0.001 <0.001 <0.001

AFP median, 5, 156 6 231 105 7.22 0.092 0513 0060  0.082
(ng/mL) range
meant

HB (g/dL) - 11.6 1.0 114 11 112 14 0128 0191 0.097  0.099

+
Platelets mean= - 1122 279 1001 187 744 239 0.009 0042 0002 0.015
(X10°/L) SD

ALT= alanine aminotransferase; AST= aspartate aminotransferase; INR= international
normalized ratio; AFP= alfa feto protein; HB= hemoglobin; EVs= esophageal varices; SD=

standard deviation.

Table (2). Comparison of Liver and Spleen Stiffness among studied

cases.
EVs | EVs i
No EVs =small = medium
. . P1 p2 p3 p4
sized sized

N=18 N=25 N=7




Mea mea

SD SD Mean SD
n n
LS (kpa) 227 53 329 7.0 514 79 <0.001 0.001 <0.001 <0.001
SS (kpa) 454 81 655 82 749 0.4 <0.001 <0.001 <0.001 0.006

LS: liver stiffness; SS: Spleen stiffness; EVs= esophageal varices; Kpa=kilo pascal; p1,
comparison between no EVs, EVs |, EVs Il; p2, comparison between No EVs and EVs [;

p3, comparison between No EVs and EVs Il; p4, comparison between EVs | and EVs I,

Table (3).Validity of liver, spleen stiffness and child score for detecting presence of

EVs:
LS SS Child score

AUC 0.905 0.970 0.606
Cut off 28.2 55.5 6
Sensitivity (%) 75 87.5 40.6
Specificity (%) 83.3 94.4 77.8
PPV (%) 88.9 96.5 76.5
NPV (%) 65.2 80.9 42.4
Accuracy (%) 78 90 54.0

LS= liver stiffness; SS= spleen stiffness; AUC, area under ROC curve; PPV, positive
predictive value; NPV, negative predictive value.

Table(4).Validity of liver, spleen stiffness and child score for discrimination

between cirrhotic patients with EVs | and EVs II:




SS Child score

LS

AUC 0.911 0.929 0.634
Cut off 41.5 74.5 6
Sensitivity (%) 85.7 85.7 57.1
Specificity (%) 80 88 64
PPV (%) 54.5 66.7 30.8
NPV (%) 95.2 95.6 84.2
Accuracy (%) 81.2 87.5 62.5

LS= liver stiffness; SS= spleen stiffness; AUC, area under ROC curve; PPV, positive
predictive value; NPV, negative predictive value.

EVs lI=
medium sized
varic No EYs= no
varices
[PERCENTAG
~E]

EVs I= small
sized
[PERCENTAG
E]

Figure (1). Esophageal varices of studied cases.



1.0

0.8

0.6

Sensitivity

0.4

—LS

-—S8S

=Child score
Reference Line

0.2

0.0
0.0 0.2 0.4 0.6 0.8 1.0

1 - Specificity
Figure (2). ROC of liver and spleen stiffness validity for detecting EVs

1.0 J
0.8
=
= 0.6
=
.E
c
[+ F)
) pa
LS
0.2 _SS
—Child score
Reference Line
0.0 10

0.0 0.2 0.4 0.6 0.5

1 - Specificity

Figure (3). ROC of liver and spleen stiffness discrimination between cirrhotic

patients with EVs | and without EVs Il



