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The usefulness of transient elastography (Fibroscan®) for predicting esophageal varices
and esophageal variceal hemorrhage in patients with chronic liver diseases

Si Hyung Lee, M.D., Jong Ryul Eun, M.D., Heon Ju Lee, M.D., Tae Nyeun Kim, M.D. Byung Ik Jang, M.D.,,
Jae Won Choi, M.D., Youn Sun Park, M.D., Kyung Ok Kim, M.D.,
Gyu Hyung Lee, M.D., Hee Jung Moon, M.D. and Sang Hoon Lee, M.D.

Department of Internal Medicine, Yeungnam University College of Medicine, Daegu, Korea

Background/Aims : This study was conducted to evaluate the efficacy of transient elastography (Fibroscaﬂ®) for
predicting esophageal varices and esophageal variceal hemorrhage in patients with chronic liver diseases.

Methods : We studied 245 patients (mean age: 50.1 years, male/female: 181/64) with chronic liver diseases to
determine the relation between the clinical or serologic markers associated with liver fibrosis and tissue elastography, and
these tests were performed in Feb 2007. The causes of chronic liver diseases were hepatitis B virus in 139 (56.7%),
hepatitis C virus in 30 (12.2%), alcohol in 38 (15.5%), nonalcoholic fatty liver disease in 23 (9.4%), autoimmune liver
disease in 3 (1.2%), and unknown 12 (4.9%).

Results : Transient elastography was correlated with APRI (r=0.712) and the grades of esophageal varices (r=0.635).
The AUROC values of transient elastography were 0.916 (95% CI: 0.838-0.954) for the presence of esophageal varices,
0.875 (95% CI: 0.819-0.931) for the esophageal varices grade >2, and 0.895 (95% CI: 0.846-0.945) for esophageal
variceal hemorrhage. The cutoff values for 90% specificity were 15.3 kPa for esophageal varices, 20.7 kPa for esophageal
varices grade >2 and 34.8 kPa for esophageal variceal hemorrhage, while the negative predictive values were 90%, 94%
and 97%, respectively.

Conclusions : Transient elastography was correlated with the presence of esophageal varices, the grades of esophageal
varices and the presence of esophageal variceal hemorrhage. Therefore, this data may help to screen those patients how
might undergo upper gastrointestinal endoscopy. (Korean J Med 74:491-499, 2008)
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Table 1. Baseline clinical characteristics of the patients

Total number 245
Male/female 181/64
Age (yrs) 50.1£12.0 (9-84)

BMI (kg/m’)
Cause of liver disease

23.4+2.8 (14.5-35.8)

HBV 139 (56.7)
HCV 30 (12.2)
Alcohol 38 (15.5)
NAFLD 23 (94)
Autoimmune 3 (1.2)
Unknown 12 4.9)
Liver status
Chronic hepatitis 164 (66.9)
Liver cirrhosis
Child A 70 (28.6)
Child B 9 (3.7
Child C 2 (0.8)
Esophageal varices
Not present 180 (73.5)
Gr 1 27 (11.0)
Gr 2 13 (5.3)
Gr 3 10 (4.1)
Gr 4 13 (5.3)
Splenomegaly by radiologist 57 (23.3)
Mild 36 (14.7)
Moderate 13 (5.3)
Marked 8 (3.3)
Splenomegaly by length (=12 cm) 30 (12.2)
Esophageal variceal hemorrhage 13 (5.3)
Ascites, present 10 (10)
AST/ALT ratio 1.29+1.98
Platelet count (x103/mm’) 192485
APRI 1.00+1.46
Albumin (g/dL) 47432
PT (%) 91.9+15.1
GGT (IU/L) 45464

Liver stiffness (kPa) 15.6+18.2 (2.6-75)

The data is expressed as meanstSDs (range) or n (%).
BMI, body mass index; AST, aspartate aminotransferase; ALT,
alanine aminotransferase; APRI, AST to platelet ratio index;
HBV, hepatitis B virus; HCV, hepatitis C virus; NAFLD,
nonalcoholic fatty liver disease; PT, prothrombin time; GGT,
gamma-glutamyl transpeptidase; LC, liver cirrhosis
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Table 2. Correlations between tissue elastography and the biochemical and clinical variables

r p value

AST (IU/L) 0.577 0.000
ALT (IU/L) 0.396 0.000
AST/ALT 0.161 0.012
ALP (IU/L) 0.497 0.000
GGT (IU/L) 0.482 0.000
Platelet count (X103/mm3) -0.624 0.000
APRI 0.712 0.000
Total bilirubin (mg/dL) 0.426 0.000
Direct bilirubin (mg/dL) 0.497 0.000
Albumin (g/dL) -0.449 0.000
PT (%) -0.614 0.000
Age, yrs 0.283 0.000
BMI, kg/m’ -0.022 0.737
Liver cirrhosis

Child A/B/C 0.261 0.019

Child-Pugh score 0.381 0.000
Grade of esophageal varices 0.635 0.000
r>0.4 or r<0.4 was considered to indicate a correlation with tissue elastography.
BMI, body mass index; LC, liver cirrhosis; AST, aspartate aminotransferase; ALT, alanine aminotransferase; APRI, AST to
platelet ratio index; PT, prothrombin time; ALP, alkaline phosphatase, GGT, gamma-glutamyl transpeptidase
Statistical analysis by Spearman correlation test

| Sod Jo
s b 1 + T ) ot + 1 - - 1
1 - Specificity 1 - Specificity
Figure 1. AUROC curves of tissue elastography values for the presence of esophageal varices
(left) and esophageal variceal hemorrhage (right).
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Figure 2. Values of tissue elastography for the grades of esophageal varices. The lines through the middle
of the boxes represent the median values and the right figure represents the mean values.

Table 3. Diagnostic accuracy for esophageal varices according to the liver stiffness cutoff

Cutoff TP FP FN N Se Sp PPV NPV Ac OR RR
8.6 62 58 122 95.38 67.78 51.67 97.60 75.10 43.47 21.53
10.1 59 42 138 90.77 76.67 58.42 95.83 80.41 32.31 14.02
12.1 54 27 11 153 83.08 85.00 66.67 93.29 84.09 27.82 9.94
15.3 48 17 17 163 73.85 90.56 73.85 90.56 86.12 27.07 7.82
18.7 41 9 24 171 63.08 95.00 82.00 87.69 86.53 32.46 6.66

TP, true positive; FP, false positive; FN, false negative; TN, true negative; Se, sensitivity; Sp, Specificity; PPV, positive
predictive value; NPV, negative predictive value; Ac, Accuracy; OR, odds ratio; RR, relative risk

Table 4. Diagnostic accuracy for esophageal varices grade>2 according to the liver stiffness cutoff

Cutoff TP FP FN TN Se Sp PPV NPV Ac OR RR
8.6 35 85 124 97.22 59.33 29.17 99.20 64.90 51.06 36.46
10.1 32 69 4 140 91.67 66.51 32.04 97.89 70.20 21.84 15.17
16.5 28 34 8 175 77.8 83.78 45.16 95.63 82.86 18.01 10.33
20.7 24 21 12 188 66.67 89.95 53.33 94.00 86.53 17.90 8.89
45.7 12 10 24 199 33.33 94.74 52.17 89.19 85.71 9.00 4.83

TP, true positive; FP, false positive; FN, false negative; TN, true negative; Se, sensitivity; Sp, Specificity; PPV, positive
predictive value; NPV, negative predictive value; Ac, Accuracy; OR, odds ratio; RR, relative risk
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Table S. Diagnostic accuracy for esophageal variceal hemorrhage according to the liver stiffness cutoff

Cutoff TP FP FN N Se Sp PPV NPV Ac OR RR
16.6 12 50 1 182 92.31 78.45 19.35 99.45 79.18 43.68 35.42
214 10 33 3 199 76.92 85.78 23.26 98.51 85.31 20.10 15.66
34.8 6 25 7 207 46.15 89.22 19.35 96.73 86.94 7.10 5.92
62.7 4 12 9 220 30.77 94.83 25.00 96.07 91.43 8.15 6.36

TP, true positive; FP, false positive; FN, false negative; TN, true negative, Se, sensitivity; Sp, Specificity; PPV, positive
predictive value; NPV, negative predictive value; Ac, Accuracy; OR, odds ratio; RR, relative risk

Table 6. Diagnostic accuracy for esophageal varices according to the liver stiffness cutoff in HBV-related liver disease

Cutoff TP FP FN N Se Sp PPV NPV Ac OR RR
8.6 31 36 2 70 93.94 66.04 46.27 97.22 72.66 30.14 16.66
9.9 29 28 4 78 87.88 73.58 50.88 95.12 76.98 20.20 10.43
17.5 17 10 16 96 51.52 90.59 62.96 85.71 81.29 23.74 10.20

22.1 12 5 21 101 36.36 95.28 70.59 82.79 81.29 11.54 4.10

TP, true positive; FP, false positive; FN, false negative; TN, true negative; Se, sensitivity; Sp, Specificity; PPV, positive
predictive value; NPV, negative predictive value; Ac, Accuracy; OR, odds ratio; RR, relative risk

Table 7. AUROC curves for the predictors of the presence of esophageal varices, esophageal varices Gr=2, and esophageal
variceal hemorthage

Esophageal varices Esophageal varices Gr >2 Esophageal variceal hemorrhage
Tissue elastography 0.916 (0.878-0.954) 0.875 (0.819-0.931) 0.895 (0.846-0.945)
Platelet/spleen size 0.894 (0.849-0.942) 0.878 (0.814-0.943) 0.831 (0.716-0.946)
APRI 0.870 (0.821-0.919) 0.828 (0.761-0.894) 0.784 (0.664-0.905)
Platelet 0.886 (0.838-0.933) 0.858 (0.792-0.923) 0.812 (0.695-0.929)
Spleen size 0.751 (0.667-0.835) 0.816 (0.716-0.916) 0.808 (0.636-0.980)
AST/ALT ratio 0.698 (0.625-0.771) 0.733 (0.662-0.804) 0.676 (0.573-0.778)
CTP score 0.645 (0.559-0.731) 0.690 (0.580-0.800) 0.692 (0.518-0.866)
(), 95% confidence interval
4. MHHMROIN MMISeL A7 BN EMR|ote]  ¥o] AUROCT Zk2F 0916, 0.895% 714 ESITHEE 7).
AHEEA|
O — -
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Table 8. The risk factors associated with measurement failure of tissue elastography by multivariate analysis

OR (95% CI) p value
BMI(>28 kg/mz) 0.048 (0.008-0.276) 0.001
Liver cirrhosis
Child A vs B,C 0.150 (0.034-0.668) 0.013
Esophageal varices (yes) 0.264 (0.035-1.996) 0.197
Ascites (yes) 4.237 (0.338-46.317) 0.237
Age (>50 years) 1.933 (0.364-10.278) 0.439
Sex (male) 0.657 (0.137-3.154) 0.599
TACE (yes) 0.857 (0.163-4.499) 0.855

OR, odds ratio; CI, confidence interval; BMI, body mass index; LC, liver cirrhosis; TACE, transarterial chemoembolization

Statistical analysis by logistic regression analysis
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