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form of chronic hepatitis and its complications;
end-stage liver disease and hepatocellular carci-
noma1. Chronic infection with HCV induces in-
jury and inflammation of the liver, which appears
to be responsible for the associated increase in
serumALT levels and fibrosis progression2.
Rate of fibrosis progression varies markedly

from person to person. The risk of developing
cirrhosis varies from 10% to 20% over a period
of 20 years3. Therefore, the future course of dis-
ease is difficult to predict in an individual. Of the
several prognostic variables, inflammatory grade
and fibrosis stage appear to be most reliable.
Treatment is recommended for the patients with
bridging fibrosis and compensated cirrhosis, if
liver histology is known4. However, liver biopsy,
the current gold standard for the estimation of
liver histology, is not possible in many cases be-
cause of various reasons5.
Treatment of chronic hepatitis C (CHC) is

complex, costly and associated with side effects
that are difficult to accept especially in a predom-
inantly asymptomatic population. Furthermore,
about half of the patients with genotype 1 and
slightly lesser than that in other genotypes, fail to
respond to anti-viral therapy6,7. The situation
warrants a strong need to rationalize the need for
therapy.
Many patients (25-30%) with chronic viremia

have persistently normal serum ALT values8. In
addition to that 40% have values below twice the
upper limit of normal (ULN)9. Furthermore, serum
ALT levels have repeatedly been shown to corre-
late with the degree of fibrosis and rate of its pro-
gression10. Treatment is sometimes recommended
for patients having serum ALT levels above 1.5 to
2 times ULN for six month or more11.
The purpose of this study is to evaluate the

predictive value of serumALT, at different cut off
levels, for the severity of liver disease.
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Abstract. – OBJECTIVES: Serum alanine
aminotransferase (ALT) levels are sometimes
used to identify patients with progressive liver dis-
ease in chronic hepatitis C. We assessed the pre-
dictive value of serum ALT at various cut-off lev-
els, for the identification of liver disease severity.

PATIENTS AND METHODS: This cross sec-
tional study was carried out at Ziauddin Univer-
sity and Pakistan Medical Research Council,
Karachi. Liver biopsy specimens were staged
and graded according to METAVIR scoring sys-
tem. Identification of overall significant liver
disease (F2 or A2 and above) was the primary
outcome variable. Diagnostic value of ALT was
assessed through receiver operating character-
istic (ROC) curve analysis.

RESULTS: Out of 98 patients, 42 (43%) had sig-
nificant fibrosis and 26 (27%) had significant in-
flammatory activity. Overall significant liver dis-
ease was present in 46 (47%) patients of which
13 had widespread fibrosis. Area under the ROC
curve for overall significant disease was 0.727
(95% CI 0.627-0.826). A clinically acceptable cut
off level to rule out presence of clinically signifi-
cant disease was found to be ≤≤ 20 U/L. This low
level of ALT was present in 13 (13%) patients. At
this cut off, sensitivity was 96%, specificity was
19%, positive predictive value was 49% and neg-
ative predictive value was found to be 85%. 

CONCLUSIONS: Serum ALT level of ≤≤ 20 U/L
can reliably exclude significant liver disease. Val-
ues of ALT above 20U/L do not reliably differenti-
ate between minimal and significant disease. 
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Introduction

Around 130-150 million people have hepatitis
C viral (HCV) infection globally. It is one of the
major health problems all over the world in the



Patients and Methods

It was a cross sectional study conducted at Zi-
auddin University and Pakistan Medical Research
Council, Karachi. PCR proven chronic hepatitis C
patients were included in the study. Blood was
collected at the time of liver biopsy for the esti-
mation of serum ALT. Patients with HBV co-in-
fection, history of alcohol intake and blood disor-
ders requiring frequent blood transfusions were
excluded. A written informed consent was taken.
This study was approved by the Ethics Review
Committee of Ziauddin University.
A percutaneous liver biopsy was performed

with 16-18 gauge modified Menghini aspiration
needle (Surecut® TSK, Japan). Biopsy specimens
were processed for light microscopic examina-
tion. Liver biopsy specimens of only more than
10mm length having at least five portal tracts
were included in the study12.
Histological features of the liver biopsy speci-

mens were analyzed according to METAVIR
group scoring system13,14, by one pathologist (QJ)
who was unaware of serum ALT levels. Every
specimen was staged for fibrosis on a five-point
scale, F0, no fibrosis, F1, portal fibrosis without
septa, F2, portal fibrosis with rare septa, F3, nu-
merous septa without cirrhosis and F4, cirrhosis.
F0 or F1 were classified as minimal fibrosis and
F2 to F4 as significant fibrosis. Furthermore, a fi-
brosis stage of F3 and above was classified as
wide-spread fibrosis. Necroinflammatory activity
was graded on a four-point scale, A0, no histo-
logical activity, A1, mild activity, A2, moderate
activity and A3, severe activity. A0 or A1 were
classified as minimal activity and A2 or A3 as
significant activity. Necroinflammatory lesions
were graded through an algorithm, based on fo-
cal lobular inflammation/necrosis and piecemeal
necrosis. Portal inflammation was not included in
the grading algorithm, but was recorded as pre-
requisite for the diagnosis of chronic hepatitis.
Histological lesions were divided in two overall
severity groups, minimal disease (F < 2 and A <
2) and significant disease (F ≥ 2 and/or A ≥ 2).
Furthermore, F3 and F4 were analyzed separate-
ly as widespread fibrosis15.
ALT was performed by IFCC standardized UV

enzymatic method.16 Reagents from Roche diag-
nostics (Cat. No. 10851132) were used according
to manufacturer’s instructions. An ALT level of ≤
40 U/L was considered normal. 
Statistical analysis was performed using IBM

SPSS version 21.0. Results are expressed as

mean ± standard deviation (SD) for quantitative
variables and frequency and percentages for
qualitative variables. Identification of overall
significant disease was the primary outcome
variable. Receiver operating characteristics
curve (ROC) analysis was carried out to evalu-
ate the diagnostic value of ALT for different his-
tological categories. Sensitivity, specificity, pos-
itive predictive value and negative predictive
value were calculated at different serum levels
of ALT. 

Results

Initially, 103 patients were included in the
study. Five patients were excluded; biopsy of
four patients had less than five portal tracts and
one biopsy showed granuloma. Table I summa-
rizes baseline demographic and histological fea-
tures of the 98 patients included in the study.
Mean age of the patients was 36.0 ± 10.5, with a
range of 20 to 60 year. Fifty two (53%) were
male. Mean serum ALT level was 42.2 ± 30.9
U/L. Twenty one patients had no fibrosis (F0), 35
had fibrosis limited to portal tracts (F1), 29 had
rare fibrous septa (F2), 10 had numerous septa
(F3) and three patients had cirrhosis (F4) on liver
biopsy. Necroinflammatory activity was graded
as absent (A0) in 32 patients, mild (A1) in 40,
moderate (A2) in 20 and severe (A3) in six pa-
tients. When classified in different histological
categories, 56 had minimal and 42 patients had
significant fibrosis. Minimal activity was found
in 72 while significant activity was present in 26
patients. Forty six patients were classified as hav-
ing clinically significant overall disease out of
which 13 had widespread fibrosis. 
ROC curve analysis for diagnostic value of

ALT level, for different histological categories, is
shown in Table II. Best diagnostic value of ALT
was obtained for significant activity (AUROC;
0.774, 95% CI; 0.672-0.877) and was lowest for
significant fibrosis (AUROC; 0.673, 95% CI;
0.567-0.780), with widespread fibrosis being
midway (AUROC; 0.731, 95% CI; 0.600-0.863).
Area under the curve for overall disease was
found to be 0.727 (95% CI; 0.627-0.826, p = <
0.001) and is shown in Figure 1.
Diagnostic performance was analyzed further

for overall disease category. Specificity, sensitivi-
ty, PPV and NPV at different cut-off levels is
shown in Table III. Different cut-off levels were
chosen to identify the best possible highest ALT
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level with clinically acceptable negative predic-
tive value (probability to exclude the presence of
significant disease). With an ALT level of ≤ 20

U/L as cut off, a NPV of 85% was obtained that
dropped to 65% with a cut off level of ≤ 40 U/L.
Overall only 13 out of 98 patients had ALT level
of ≤ 20 U/L.

Discussion

Chronic hepatitis C is one of leading health
problems all over the world. Disease burden and
mortality are expected to increase with progres-
sion of disease in infected population17. It seems
unlikely that treatment can be offered to every
patient. Thus, there is a need to identify patient
categories to which antiviral therapy should be
offered. 
Predictive value of ALT in chronic hepatitis C

has been the subject of many studies and is
sometimes used to make treatment decisions11.

Characteristic Value [Mean ± 
SD or n (%)]

Age in years 36.0±10.55
Male 52 (53)
ALT (U/L) 42.2±30.9
Fibrosis/Staging

F0, No fibrosis 21 (21)
F1, Portal fibrosis without septa 35 (36)
F2, Portal fibrosis with rare septa 29 (30)
F3, Numerous septa without cirrhosis 10 (10)
F4, Cirrhosis 03 (03)
Necroinflammation/Grading

A0, Absent 32 (33)
A1, Mild 40 (41)
A2, Moderate 20 (20)
A3, Severe 06 (06)

Fibrosis (stage)
Minimal (<F2) 56 (57)
Significant (F2 and above) 42 (43)

Necroinflammation (grade)
Minimal (<A2) 72 (73)
Significant (A2 and above) 26 (27)

Overall liver disease 
Minimal (<A2F2) 52 (53)
Significant (≥A2 or F2) 46 (47)

Widespread fibrosis
Absent (<F3) 85 (87)
Present (F3 and F4) 13 (13)

Table I. Baseline features of all patients (n = 98).

Category AUROC (95% CI)

Overall liver disease 0.727 (0.627-0.826)
Fibrosis 0.673 (0.567-0.780)
Activity 0.774 (0.672-0.877)
Wide spread fibrosis 0.731 (0.600-0.863)

Table II. Diagnostic value of serum ALT for different 
histopathological categories.

Abbreviations: AUROC, area under ROC curve, CI, confi-
dence interval.

Figure 1. Receiver operating characteristics
curve showing the sensitivity and specificity of
ALT for the prediction of clinically significant
liver disease on biopsy.



patients were classified in extreme stages (F0, F3
or F4). This might have affected the discrimina-
tive value of ALT. 

Conclusions

Serum ALT levels have a limited clinical appli-
cation. Use of liver biopsy for the assessment of
liver histology is not always possible because of its
drawbacks and poor patient compliance. Risk of a
significant liver disease, on the other hand, makes
treatment decisions difficult in an individual pa-
tient. Non-invasive indexes consisting of multiple
biomarkers for the prediction of liver disease have
been developed and some of them are already in
clinical use 22,23. There is a need for the evaluation
of similar non-invasive indexes in this population.
An algorithm based on the combined use of demo-
graphic characteristics of the patients, serum ALT
levels, other non-invasive markers and liver biopsy
may help identifying different clinically significant
patient categories.
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