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Abstract:

This cross-sectional study was done 1o evaluate the significance of serum AST-plateler ratio
index (APRI) for diagnosis of severity and extent of liver fibrosis in patiemis with chronic
hepatitis B, and its use in monitoring progress of fibrosis and response to treatment in chronic
hepatitis B infection. The study was done on a toial of 50 biopsy-diagnosed hepatitis B patients.
Every patiemt was diagnosed clinically and histopathologically. Only pre-ireatment biopsies
were used for the current study. Fibrosis was scored according o the Scheuwer scheme. Random
blood samples were drawn. Serum AST concentrations were estimated by Kinetic UV method
and blood platelet count was estimated by automated cell counter method. Dara were analyzed
statistically by Spearman’s rank correlation coefficient and binary diagnostic tests using SPSS
software version 12. The mean APRI was 0.48 £0.28. The values of APRI showed a gradual rise
in values with increasing stages of fibrosis. The AUROC for APRI were at 0.09 in mild fibrosis,
0.48 in moderate fibrosis, 0.77 in significant fibrosis, and 0.93 in cirrhosis. So, APRI may be
used as a predictor of significant fibrosis and cirrhosis in individuals with chronic hepatitis B
infection.

Introduction: Liver biopsy is the gold standard method to
assess liver fibrosis in patients with chronic
liver discase’. However, liver biopsy is an
invasive procedure associated with major
complications, high costs, and
patient/physician reluctance. It has limitations
including sampling artifact and inter-
individual as well as intra-individual
variability in scoring. As a result, simple and
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Liver fibrosis is not an independent disease
but rather a scarring response that results from
chronic injury of any cause including hepatitis
B and C, excessive alcohol ingestion,
nonalcoholic stcatohepatitis, and iron overload
among others. Chronic viral hepatitis B and C
are the most common causes of liver fibrosis'.
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The ideal noninvasive diagnostic lest for
hepatic fibrosis is one that is simple, readily
available, inexpensive, and accurate. The
present study involves the assessment of liver
fibrosis using models involving a combination
of routine laboratory tests namely serum
aspartate aminotransfcrase-platelet ratio index
(APRI). This model has been previously
applied in similar studics but the results
concerning their diagnostic powers were often
conflicting.

The main aim of the current study is to
evaluate the efficacy of APRI for diagnosis of
severity and extent of fibrosis in patients with
chronic hepatitis B, and to evaluate the use of
APRI in monitoring progress of fibrosis and
response to treatment in chronic hepatitis B
infection.

Maiterials and method:

A cross-sectional study involving a total of 50
biopsy-diagnosed hepatitis B patients was
designed in the Department of Biochemistry,
Dhaka Medical College, Dhaka, on AST-
platelet ratio index (APRI) in patients with
liver fibrosis following chronic hepatitis B
infection. All paticnts were treatment-naive,
had HBsAg positive for more than six months
and HBV DNA level more than 107copies/ml
prior to entry into the trials, with no evidence
of decompensation, metabolic abnormalitics,
associated co-infection or pregnancy. Each
patiecnt was diagnosed clinically and
histopathologically.  Only  pre-treatment
biopsies were used for the study. Fibrosis was
scored according to the Scheuer scheme,
According to the Scheuer scheme, the stage
FO indicates no fibrosis, Fl fibrous portal
expansion, F2 portal-portal septa, F3 bridging
with distortion, and F4 indicates cirrhosis™®.
Random blood samples were drawn. Serum
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AST concentration was estimated by Kinetic
UV method and blood platelet count was done
by automated cell counter method. APRI was
calculated by the following formula:

AST:platelet ratio index =
[(AST/ULN)platelet count] X 100

where the platelet count is expressed as 10°/L
and ULN stands for upper limit of normal
which was taken as 45 U/L for AST.

Values were cxpressed as mean = SD
(standard deviation) unless otherwise stated.
Relationships among different vanables were
established by lincar correlation (correlation
coefficient or 'r’). P value of <0.05 was taken
as the level of significance. Data were
analyzed statistically by Spearman’s rank
correlation coefficient and binary diagnostic
tests using SPSS software version 12.

Results:

The age range of the patients was 15-47 years
and the mean age was 27.4 + 8.03. Males and
females were 37 (74%) and 13 (26%)
respectively. The mean APRI was 0.48 + (.28,
the values ranging from 0.15 to 1.41.

Among the 50 subjects, 4% had fibrosis stage
0, 44% were in stage 1, 4 8% in stage 2, 26%
in stage 3, and 18% in stage 4 (Table- I).

Table I: APRI in relation to different stages of

fibrosis
Fibrosis Number of APRI (Mean
stage patients +SD)
0 02 (4%) 0.27 £ 0.09
| 22 (44%) 0.28 +0.07
2 04 (8%) 041 +0.13
2 13 (26%) 0.81 £0.16
4 09 (18%) 0.88 +0.30
Total 50 0.48 =0.28
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The values of APRI showed a gradual rise in
values with increasing stages of fibrosis. The
mean value of APRI was 0.30 = 0.09 in mild
lo moderate fibrosis, and 0.72 = 0.26 in
significant fibrosis and cirrhosis (Table-IT).

Table TI: APRI in relation to severity of
fibrosis and Spearman’s rank correlation
between them

Fibrosis Number | APRI |rvalue| P value |
of subjects
<Stage 2
{mild to 28 (36%) | 030+ | 0.38 0.0d6*
moderate 0.09 {=.03)
fibrosis)
=Stage 2
(significant | 12 (44%) | 0,72+ | 0481 0.023%
fibrosis and 0.26 (<005
| cirrhosis)

* = correlation is significant at the level of 0.05.

Table TIT shows the correlation of APRI with
fibrosis where fibrosis seems to have strong
positive correlation with APRI by Spearman’s
rank (rho) correlation coefficient (r).

Table-III: Spearman’s rank correlation of
APRI with stage of fibrosis

Stages of Parameters r value| P value
fibrosis | (Mean = SI))

APRI | 048 | 0.829 | (0.000*

0.28 (<0.01)

* = correlation is significant at the 0.01 level (2-
tailed),
Receiver operating  characteristics  (ROC)
curves were plotted and the areas under the
ROC (AUROC) curves were deterrmined to
detect the ability of APRI to predict the
different stages of hepatic fibrosis. An AUC
ol 1.0 1s characteristic of an ideal test, whereas
an AUC of 0.5 or less indicates a test of no
diagnostic value.
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The AUROC for APRI were at 0.09 in mild
fibrosis, 0.48 in moderate [ibrosis, 0.77 in
significant fibrosis, and 0.93 in cirthosis
(Figures 1-4 and Table-1V). Cut-off predictive
probability for APRI was chosen based on the
ROC analysis of significant fibrosis and
(Figures-3 and 4) to obtain a
sensitivity of at least 90% in predicting
significant fibrosis. From the ROC curves,
three cut-off values, 0.44, 0.50 and 0.56, were
chosen for APRI. Diagnostic performance of
APRI was measured and compared for the
different cut-off values for prediction of
advanced fibrosis. At cut-off 0.5, sensitivity
was 86%, specificity 96%, posilive predictive
value (PPV) 95%, negative predictive value
(NPV) 90% and accuracy was 92%.
Sensitivity (95%) and NPV (96%) were higher
for cut-off (.44, and specificity and PPV were
higher {100%) for cut-off (0.56. (Table-V)
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Figure-1: ROC curve of using APRI in predicting
mild fibrosis (F1) with their areas under the curves.
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Figure-2: ROC curve of using APRI in
predicting moderate fibrosis (F2) with their
areas under the curves,
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Figure-3: ROC curve of using APRI in
predicting significant fibrosis (F3) with their
areas under the curves.
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Figure-4: ROC curve of using APRI in
predicting cirrhosis (F4) with their areas under
the curves.

Table-1V: AUROC with 95% CI of APRI in
predicting different stages of fibrosis

Stages of AUROC (95%CI)
fibrosis of APRI

T 0.086 (-0.002-0.174)

= 0.481 (0.275-0.687)

3 0.767 (0.628-0.906)

4 0.925 (0.840-1.011)

Table-V: Diagnostic performance of APRI for

different cut-off wvalues in  predicting
sienificant fibrosis and cirrhosis
: : Cut-off points
Miagnostictests |G| 050 056
Sensitivity (%) 95 | 86 | 17
Specificity (%) 03 96 100
PPV (%) 9] 05 LK)
NPV (%) 96 90 )
Accuracy (%) 94 92 )
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Discussion:

The ideal noninvasive diagnostic test for
hepatic fibrosis is one that is simple, readily
available, inexpensive, and accurate. No test
meets this definition, although a number of
approaches have been proposed and are being
evaluated. These include clinical signs, routine
laboratory
modalities, or quantitative assays of liver
function, alone or in combination. Many

tests, radiological  imaging

models based on non-invasive determinations
have been devcloped for liver fibrosis in
chronic hepatitis C (CHC) infection and some
ol them have been tested in chronic hepatitis
B (CHB) as well, but their clinical usefulness
18 still controversial. Liver biopsy is still the
gold standard for assessment of fibrosis.

The present study involves the assessment of
liver fibrosis using models
combination of routine laboratory tests like
AST-platelet ratio index (APRI). It has been
previously applied in similar studies but the
results concerning their diagnostic powers
were often conflicting. The results of the
current  study showed that the APRI is
significantly associated with the extent of liver
fibrosis in chronic hepatitis B.

Mean APRI was found to be 048 = 0.28
respectively, APRI showed gradual increase
with increasing stage of fibrosis. A definite
demarcation was {ound between F2 and F3, on
the basis of which the stages were divided into
2 groups, mild or moderate fibrosis being less
than or equal to F2 and advanced fibrosis
being F3 and above. APRI correlated well
with individual stages of fibrosis. particularly
advanced fibrosis by Spearman’s rank
correlation coefficient showing a p<0.05, A
strong positive correlation was found between
APRI and fibrosis stages. On ROC analysis,

mvolving  a
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the AUROC was significant for F3 at 0.77 and
F4 at 093. Applying a cut-off predictive
probability of 0.44, the accuracy of the model
was found to be 94% with sensitivity 93%,
specificity 93%, PPV 91% and NPV 96% for
predicting advanced fibrosis (F3 and F4).

Both platelet count and AST level are routine
tests done in CHB and CHC patients in
clinical practice. The finding of decreased
platelet count and increased AST level with
progression of liver fibrosis has been reported
in many studies.

While AST had been persistently found to be
useful in predicting significant fibrosis in
patients with CHC, it is not an independent
factor in predicting either significant fibrosis or
cirrhosis in patients with CHB™*’. Elevation of
AST with progression of liver fibrosis was
believed to be due to reduction in the clearance
of AST" and mitochondrial injury with more
marked release of AST relative to ALT in
CHC'"'". It implies that the pathogenesis of
liver fibrosis in CHB may be different from
that of CHC. Activity of CHB can become
guicscent after a period of severe activity, In
contrast, CHC 1s a progressive disease with
persistent inflammation that ultimately leads to
cirthosis, Consequently, due to the intermittent
necroinflammatory  pattern  of CHB, the
presence of cirrhosis in HBV can occur in the
absence of inflammation while this is seldom
true for HCWV.

With increasing fibrosis and worsening portal
hypertension, there is increased sequestration
and destruction of platelets in the enlarging
spleen'. In addition, studies in liver transplant
patients showed that progression of liver
fibrosis 1s associated with decreased
production of thrombopoictin by hepatocytes,

and hence reduced platelet pmduc{iﬂm”' 2
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It can thus be concluded from this study that
APRI can be used as a predictor of significant
fibrosis and cirrhosis in individuals with
chronic  hepatitis B. It can be used
to monitor the progression of fibrosis in
patients with CHB as well as to monitor the
response to treatment for those undergoing
drug trials. As a result, the need for repeated
may be thereby
reducing the cost and complications following
biopsy in chronic hepatitis B patients with
liver fibrosis.

liver biopsies reduced,

There are himitations to the study. The study
included patients from a university hepatology
ward and all the patients were treatment-naive.
All the patuents had HBV DNA :-l(]f'CquicsfmI
and so these models are not applicable for
those with inactive virological diseasc (HBV
DNA c:lﬂicopicsfml}. Due to fund constraints,
other models with higher degrees of accuracy
could not be compared with the models in this
study. Despite the simplicity and accuracy of
the APRI, there was overlap among patients
with different stages of fibrosis. Thus the use
of APRI in the prediction of advanced fibrosis
in individual patients with CHB must be
further evaluated in prospective studies.
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