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Efficacy of AST to Platelet Ratio Index in Predicting Severe Hepatic
Fibrosis and Cirrhosis in Chronic Hepatitis B Virus Infection
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Background/Aims: An ideal noninvasive diagnostic test for hepatic fibrosis should be simple, inexpensive, and
accurate. We aimed to find the simple marker for predicting hepatic fibrosis and to compare the accuracy of
AST, platelet, AST/ALT ratio and AST to platelet ratio index (APRI) in chronic hepatitis B patients without
clinical evidence of cirrhosis. Methods: A total of one hundred and twenty-six chronic hepatitis B patients who
underwent liver biopsy at the Ajou University Hospital from August 1998 to December 2003 were enrolled.
Hepatic fibrosis was assessed using the Ludwig classification. Significant fibrosis was defined as fibrosis score of
3 or more. The AST/ALT ratio and APRI were calculated and correlations with hepatic fibrosis were analyzed.
Results: APRI showed a significant correlation (r=0.501, p=0.000) with hepatic fibrosis, and was superior to
AST, AST/ALT ratio and platelet in predicting fibrosis. Patients with significant fibrosis (fibrosis stage 3, 4) can
be identified to have APRI=1 with sensitivity 71.2% and specificity 70.3%. The sensitivity and specificity of an
APRI = 1.5 for cirrhosis (stage 4) were 83.3% and 75.0%. Conclusions: Simple index using AST and platelet
value can predict the presence of significant fibrosis and cirrhosis in chronic hepatitis B patients without clinical
evidence of cirrhosis. (Korean J Gastroenterol 2005;45:340-347)
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111 (88.1%), 15 (11.9%)
AST 132.1+178.3 IU/L, ALT 164.6+191.8 IU/ L,

1.1+1.3 mg/dL, 7.3+0.5 g/dL, 42
+0.4 g/dL, 88.3+26.3 IU/L, 0-FP 134+
31.0 pg/mL , 191,547+55,358/mm®
(
1 2 ( 3 4
: , : , , AST,
ALT, , a-FP
1.5+0.5, 34405
2.3+1.0 (Table 1).
, 0 16 (12.7%), 1

17 (135%), 2 31 (246%), 3 39 (31.0%), 4 23

(18.3%) (Fig. 1), 1 38 (30.2%),
2 36 (286%),3 34 (27.0%),4 18 (14.3%)
(Fig. 2).
2. AST/ALT AST/
AST , AST/ALT , AST/
. APRI

10

Table 1. Baseline Characteristics of Patients

Fig. 1. Distribution of hepatitis activity grade.

Fig. 2. Distribution of hepatic fibrosis stage.

No significant

Significant

fibrosis (stage 1, 2) fibrosis (stage 3, 4) p-value Total

Mean=SD n Mean+SD n Mean+SD n
Age (year) 25.3+8.5 74 32.6+8.7 52  0.000 28.3+9.2 126
Platelet (x103/mm3) 214,013+50,415 74 159,576+45,809 52 0.000 191,547+55,358 126
Total bilirubin (mg/dL) 0.8+0.5 72 1.5+1.8 50 0.002 1.1+1.3 122
Total protein (g/dL) 7.3+0.4 69 7.3+0.6 47  0.997 7.3+0.5 116
Albumin (g/dL) 4.3+0.3 72 4.1+04 50 0.001 42404 122
AST (U/L) 81.3+97.8 74 204.4+234.8 52 0.000 132.1+178.3 126
ALT (U/L) 108.3+112.2 74 244.8+247.0 52 0.000 164.6+191.8 126
ALP (IU/L) 83.7x24.4 68 94.6x27.7 49 0.026 88.3+26.3 117
AFP (ng/mL) 3.5+2.7 19 22.9441.4 20 0.049 13.4+31.0 39
Fibrosis stage 1.5+0.5 74 3.4+0.5 52 0.000 2.3+1.0 126

AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phosphatase; AFP, alpha-fetoprotein.
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(ULN: upper limit of normal)
APRI (r=0.501, p=0.000)
, (r=-0.492, p=0.000)
(Table 2)(Fig. 3). AST/ALT
(Table 2) (Fig. 4).

AST (r=0.424, p=0.000)

3. APRI cut off

APRI

ROC curve cut-off

(Table 3, 4)(Fig. 5). ROC curve APRI area
under the curve (AUC) 0.794 AST/ALT

(Fig. 5).
1,2 3
4 APRI cut-off 1 15
52 APRI1 15 (28.8%), 1 37
(71.2%) , APRI 15 22 (42.3%), 15
30 (57.7%) (Table 3).
APRI cut-off 1 71.2%,
70.3%, 62.7%, 776%
APRI cut-off 1.5 57.7%,
83.8%, 71.4%, 733%  (Table 4).

Table 2. Correlation of the Hepatic Fibrosis and AST,
Platelet, AST/ALT Ratio and APRI

Correlation coefficient p

APRI 0.501 0.000
Spearman's AST/ALT ratio 0.004 0.963
rho AST 0.424 0.000
Platelet -0.492 0.000

APRI, AST to platelet ratio index.
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Ludwig 4
APRI . 18 APRI 1
1 656%),1 17 (94.4%) , APRI 1.5

Fig. 3. Relationship of AST/ALT ratio and hepatic fibrosis stage.
AST/ALT ratio showed no significant correlation with hepatic
fibrosis (r=0.004, p=0.963).

Fg. 4. Relationship of APRI and hepatic fibrosis stage. There is
a significant correlation between APRI and hepatic fibrosis (r=
0.501, p=0.000).

APRI, AST to platelet ratio index.

Table 3. Distribution of Hepatic Fibrosis according to Different APRI Cuf-off Value

APRI cut-off Stage 1, 2 (n=74) Stage 3, 4 (n=52) Stage 1, 2, 3 (n=108) Stage 4 (n=18)
<1 52 (70.3%) 15 (28.8%) 66 (61.1%) 1 (5.6%)
1 22 (29.7%) 37 (71.2%) 42 (38.9%) 17 (94.4%)
<15 62 (83.8%) 22 (42.3%) 81 (75.0%) 3 (16.7%)
15 12 (16.2%) 30 (57.7%) 27 (25.0%) 15 (83.3%)

APRI, AST to platelet ratio index.
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Table 4. Prediction of Hepatic Fibrosis by AST/ALT Ratio and Two APRI Cut-off Value

— - _APRI - - AST/ALT ratio
Stage 3, 4 (significant fibrosis) Stage 4 (cirrhosis)
Cut-off value 1 15 1 15 1
Sensitivity 71.2% 57.7% 94.4% 83.3% 57.1%
Specificity 70.3% 83.8% 61.1% 75.0% 59.5%
PPV 62.7% 71.4% 28.8% 35.7% 34.6%
NPV 77.6% 73.8% 98.5% 96.4% 67.6%

PPV, positive predictive value; NPV, negative predictive value; APRI, AST to platelet ratio index.

Fig. 5. ROC curve of the AST/ALT, APRI and platelet in predicting hepatic fibrosis. (A) Prediction of significant fibrosis (stage 3, 4). (B)
Prediction of cirrhosis (stage 4).
APRI, AST to platelet index.
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