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( Abstract )

Factors associated with liver stiffness in chronic liver disease

Da Mi Lee, M.D., Eun Joon Moon, M.D., Joo An Hwang, M.D.,
Min Suk Lee, M.D., Jae Youn Cheong, M.D., Sung Won Cho, M.D., Yeong Bae Kim, M.D.l,
Dong Joon Kim, M.D2, Seong Gyu Hwang, M.D.?, Jin Mo Yang, M.}

Department of Gastroenterology and IPathology, Ajou University School of Medicine, Suwon;
Department of Internal Medicine, *Hallym University College of Medicine, Chuncheon;
Pochon CHA University College of Medicine, Seongnam, Korea;

“St. Vincent Hospital, The Catholic University College of Medicine, Suwon, Korea

Background/Aims: Transient elastography is a new noninvasive tool for measuring liver stiffness that
accurately predicts significant fibrosis and cirrhosis. However, several studies have indicated that liver
stiffness can be significantly influenced by major changes in aminotransferase in patients with chronic viral
hepatitis. The aim of this study was to determine the factors influencing liver stiffness in patients with chronic
liver disease. Methods: We studied 158 patients with chronic liver disease who underwent transient
elastography and liver biopsy sampling. Histologic findings on fibrosis and necroinflammatory activity in the
biopsy specimens were evaluated according to the Korean Society of Pathologists Scoring System. Routine
biochemical tests were performed according to standard methods. Results: Liver stiffness was strongly
correlated with liver fibrosis stage (Spearman coefficient=0.636, P<0.001), lobular activity (Spearman
coefficient=0.359, P<0.001), and portoperiportal activity grade (Spearman coefficient=0.448, P<0.001). Liver
stiffness was significantly associated with serum levels of total bilirubin (P=0.025), direct bilirubin (P=0.049),
gamma-glutamyl transpeptidase (P=0.014), platelet count (P=0.004), albumin (P<0.001), and international
normalized ratio (<0.001). Multivariate analysis showed that fibrosis stage (B 3.50, P=0.009) and lobular
activity grade (B 3.25, P=0.047) were independently associated with liver stiffness. Conclusions: Liver
stiffness as measured by transient elastography is associated with the grade of necroinflammatory activity and
the stage of fibrosis, irrespective of serum ALT levels. (Korean J Hepatol 2009;15:464-473)
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Table 1. Baseline characteristics of patients

Variables Patients (n=158)
Gender (M:F) 113 : 45
(71.5% : 285%)
Age (years) 43.1+11.7
(range: 19~75)
Etiology
HBV 126 (79.8%)
HCV 30 (19.0%)
Autoimmune 2 (1.2%)
BMI (kg/m”) 238+ 3.0 (range

18.0~34.6, n=116)

Inflammatory activity grade G0/1/2/3/4
Lobular activity 2/38/41/32/11
(1.6%/24.1%/24.9%/
20.3%/7.0%)
Porto—periportal activity 2/22/38/46/17
(1.3%/13.9%/24.1%/
29.196/10.%)
Fibrosis stage: F0/1/2/3/4 7/19/54/46/32
(4.4%6/12.0%/34.2%/
29.1%/20.3%)
Steatosis: G0/1/2/3 126/13/6/2
(79.7%/8.2%6/3.8%/
1.3%)
Liver stiffness (kPa) 13.8+11.1
AST (U/L) 98.4+112.3
ALT (U/L) 146.2+195.0
Bilirubin (mg/dl) 1.3£2.0
ALP (U/L) 186.4+161.9
GGT (U/L) 80.9+75.8
Albumin (g/dL) 42+0.6
Platelet count (x10°/mm’) 1835+75.0
Prothrombin time (INR) 1.1+0.1

Results are given by mean+SD for continuous
variables and by frequency for categorical variables.
ALT, alanine aminotransferase; ALP, alkaline phos—
phatase; AST, aspartate aminotransferase; GGT,
gamma glutamyl transpeptidase; HBV, hepatitis B
virus; HCV, hepatitis C virus; INR, international
normalized ratio.
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Table 2. Liver histology and liver stiffness

olctol of 9ol ZHEt T EFo| Peks ol 22 =4

Parameters n Liver stiffness (kPa) P-value
Fibrosis stage <0.001
FO 7 477+0.2 (40~54)
Fl1 15 74+1.0 (3.96~18.0)
F2 38 104+1.3 (4.3~489)
F3 36 14.5+1.3 (4.8~385)
F4 27 259+3.1 (7.8~75)
Lobular activity 0.001
GO 2 49+05 (44~53)
Gl 38 115+15 (3.9~45.0)
G2 41 13.642.1 (4.3~75.0)
G3 31 179423 (46~57.2)
G4 11 184+2.7 (6.1~385)
Porto-periportal activity <0.001

GO 2
Gl 21
G2 37
G3 46
G4 17

49+05 (44~5.3)
8.9+1.1 (39~184)
12.6+2.2 (4.3~75.0)
16719 (4.6~57.2)
19.3£2.0 (6.1~385)

Data are expressed by mean*SD (range).
P-values were obtained by Kruskal-Wallis test.
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Figure 1. Box plots of liver stiffness relative to fibrosis
stage. The extent of the boxes represents the interquartile
range where 50% of values occur. The lines in the boxes
represent the median values. Liver stiffness values and
fibrosis stage were significantly correlated (2<0.001).
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Table 3. The correlation between clinicopathological
variables and liver stiffness values

Variables Coefficient  P-value
Inflammatory grade

Lobular activity 0.359 <0.001*

Porto—periportal activity 0.448 <0.001*
Fibrosis stage 0.636 <0.001*
Steatosis -0.080 0.338*
Age (year) 0.133 0.09"
BMI (kg/m?) -0.009 0925
AST (U/L) 0.084 0.297"
ALT (U/L) 0.014 0.859"
Total bilirubin (mg/dL) 0.183 0.025"
Direct bilirubin (mg/dL) 0.208 0.049"
ALP (U/L) 0.091 0.287'
GGT (U/L) 0.207 0.014"
Albumin (g/dL) 0.305 <0.001"
Platelet count (10%/uL) -0.236 0.004"
Prothrombin time (INR) 0.405 <0.001"

P-values were obtained by *Spearman’s rank cor—

. . + . .
relation analysis or Pearson correlation analysis.

ALT, alanine aminotransferase; ALP, alkaline phos-
phatase; AST, aspartate aminotransferase; GGT,
gamma glutamyl transpeptidase; HBV, hepatitis B
virus; HCV, hepatitis C virus; INR, international
normalized ratio.
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Figure 2. Liver stiffness relative to lobular (A) and portoperiportal activity (B). (A) The extent of the boxes represents the
interquartile range where 50% of values occur. The lines in the boxes represent the median values. Liver stiffness values
and lobular activity were significantly correlated (P<0.001). (B) The extent of the boxes represents the interquartile range
where 50% of values occur. The lines in the boxes represent the median values. Liver stiffness values and portoperiportal
activity were significantly correlated (P<0.001).

Table 4. The correlation between serum aminotransferases levels and liver stiffness values in patients stratified
by fibrosis stage

Fibrosis stage Variables Coefficient P-value
F0,1,2
AST 0.200 0.077
ALT 0.217 0.055
F34
AST -0.003 0.981
ALT -0.059 0.607

P-values were obtained by Pearson correlation analysis.
ALT, alanine aminotransferase; ALP, alkaline phosphatase; AST, aspartate aminotransferase.
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P-value
0.047
0.009

3.500

3.254

Coefficient
P-values were obtained by stepwise multiple linear regression analysis including the variables with statistical

Lobular activity
associations at univariate (P<0.05) analysis. Platelet count, prothrombin time (international normalized ratio), and

serum levels of albumin, total bilirubin, direct bilirubin, and gamma glutamyl transpeptidase, did not show

tistebstslx] & 15 A M 4 3 2009

Table 5. Factors associated with liver stiffness values in multivariate analysis
Inflammatory Grade

statistical significance in this analysis.
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