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ABSTRACT

Background: Hepatitis C virus infection is worldwide health issue.

Aims & Objectives: To compare and correlate the mean levels of biochemical parameters i.e. total bilirubin, ALT,
AST, a-GST and PCR quantitative at day zero and one month after the start of the treatment with Interferon
alpha-2b and ribavirin.

Materials & methods: The study consists of 40 patients with normal liver and clinical evidence of compensatory
liver disease (early stage cirrhosis) on ultrasound examination. Before the start of IFN alpha-2b and ribavirin
treatment, at zero day, all of the 40 patients were HCV- RNA positive. One month after the start of IFN alpha-2b
and ribavirin treatment (Ribavirin 500mg B.D and IFN alpha-2b 4.5 mega units,(3times per week for 6 months)
these 40 patients were again tested. On the basis of the presence of HCV-RNA virus, they were classified into
two groups (A&B).

Results: After treatment, viral load was significantly reduced in group A (n=31), and significantly reduced in
patients of group B (n=9). ALT and AST levels were reduced significantly in patients of Group A (n=31) and
insignificantly reduced in patients of group B after treatment. After treatment, Alpha-GST level was significantly
elevated among patients of Group A (n=31) who remained HCV-RNA positive and significantly reduced in HCV-
RNA negative patients in group B (n=9)

Conclusion: In hepatic insults, a-GST levels show an early rise in serum. So, a-GST level is a sensitive method

for evaluation of hepatic insults without ALT elevation.
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INTRODUCTION

Health burden due to Hepatitis C virus infection is on a rise
at an alarming rate. Although the incidence has fallen, but
its healthcare burden is still expected to rise in the
upcoming four decades.! Early therapeutic intervention
may slow the progression towards various complications.?

Late occurance of complications mostly occuring after
about 20 years of infection, provides a time window for
earlier detection & managing hepatic insult.® Making a
clinical diagnosis of liver fibrosis by noninvasive means has
always been challenging. History, clinical evaluation,
routine LFTs and determination of serum bilirubin have not
served as sensitive markers of progression of liver
disease*. Liver biopsy is the best method for liver fibrosis
assessment, but has shortcomings such as poor sampling
of liver tissues, risk of bleeding, pain and sampling errors
and dependency on observer®.

Noninvasive histological methods & tests are needed
due to the marked adverse effects of liver biopsy®. For
finding the progressive fibrosis, number of markers have
revealed assurance, though their sensitivities for
identification of mild fibrosis are low. None of the serum
marker has yet proven its efficacy in appropriately
diagnosing and assessing the degree of hepatic fibrosis.

Therefore, there is a need for an appropriate, noninvasive
indicator of liver fibrosis .

Although alanine transaminase is used as guide for
hepatocellular damage, its rise is found in only 40.2 % of
HCV patients’. Furthermore, HCV-RNA levels are not well
reflected by aminotransferase levels. Several non-invasive
tests & approaches to anticipate liver disease severity have
been suggested. The non-invasive tests include platelet
count, serum albumin, INR & elastography to check for the
liver stiffness®°.

Alanine Aminotransferase and Aspartate
Aminotransferase are part of LFTs but their concentrations
around the portal regions is found higher while a-GST has
a uniform distribution in both the centrilobular and periportal
regions of the hepatocytes?0.

One of the enzyme responsible for cellular detoxifying
processes is Alpha-Glutathione S-Transferase (a-GST).
Factors which make monitoring for hepatocellular damage
by Alpha-Glutathione S-Transferase (a-GST) useful than
routine liver function tests are its: uniform distribution in
hepatic tissues, high concentration in the cytosol, and short
plasma half-life . Is has been reported to better reflect liver
damage as compared to aminotransferases!

The present study aimed to estimate serum a-GST
levels along with aminotransferases levels in patients with
hepatitis C. It was further determined if alpha-GST is a
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sensitive method for evaluation of hepatic insult without
ALT elevation. Early rise of serum a-GST levels in various
hepatic insults has been shown in a number of
studies??1314, For assessing and managing HCV patients
on interferon-alpha therapy, studies have validated its role
as a more better marker®.

MATERIALS & METHODS

It was cross sectional study was carried out at biochemistry
department of PGMI, Lahore & department of
gastroenterology, Lahore General Hospital, Gujranwala
liver foundation and Chughtais Lahore laboratory from
January 2013 - September 2013. Recently diagnosed
untreated patients of HCV, aged 15-60 of both sexes,
presenting in the outpatient gastroenterology/liver clinic,
with normal liver and clinical evidence of compensatory
liver disease (early stage cirrhosis) on ultrasound
examination were included in the study.

Exclusion Criteria: The HCV patients with definite
ultrasonic or clinical confirmation of decompensated liver
disease (cirrhosis with complication) were excluded. Other
patients excluded were those with any other type of
hepatitis or known liver disease, who had interferon or
ribavirin therapy, with any other known debilitating disease
such as tuberculosis, malignancy or HIV, those with the
history of upper gastro-intestinal bleeding who have not
had upper gastro-intestinal endoscopy yet, those suffering
from a condition other than hepatitis that can alter the trail
tests e.g. coagulopathies including drugs like heparin and
warfarin.

Study Population: HCV diagnosis was confirmed with
PCR and decompensated liver disease (cirrhosis with
complication) was excluded in recently diagnosed 40
patients. Anti HCV therapy was initiated with Interferon
alpha-2b and ribavirin and the first day was taken as day
zero. Lab. tests were performed at zero day and then
repeated after one month of therapy. Patients were then
grouped as: Group A (Non-responders): This group
included 31 patients who persisted as HCV-RNA positive
(RVR negative) thereafter one month of therapy. Group B
(Responders): This group included 9 patients who
eventually turne HCV-RNA negative (RVR positive) after
one month of therapy.

The project was allowed by the Ethical Research
Committee of Post Graduate Medical Institute (PGMI)
Lahore. Informed written consent was taken from each
study participant. Informed written consent of all the
subjects included in the study was obtained, history taking
& clinical information were entered in the proforma. Five
milliliter's of blood samples were collected from all cases
from the vein above elbow under aseptic condition. Serum
for biochemical markers were separated and preserved at -
20°C for assay and haematological markers were assayed
on the day of collection.

Biochemical Parameters: Biochemical parameters were
Total bilirubin, ALT, AST, a-GST, (PCR) for estimation of
HCV-RNA, Estimation of HCV antibodies (Initial screening)

The kit used for the estimation of serum Alanine
Aminotransferase (ALT) was manufactured by Diasys
Diagnostic Systems Gmbh, Holzheim, Germany (cat No
1.14820-001 Ecoline RS+). Reference Range:Female <

31U/I; Male < 41U/116, The kit used for the estimation of
AST was manufactured by Diasys Diagnostic Systems
Gmbh, Holzheim, Germany (cat No 1.14829.0001 Ecoline
RS+). Reference Range:Female < 31U/L; Male <
35U/|l7’18’19.

Test employed for Quantification of HCV-RNA was
Abbott RealTime™ HCV. It provided lower limit of detection
of 12 IU/mL, a more than 99.5% specificity & from 12 to
10,000,000 IU/mL linear amplification range independent of
the HCV genotype!81° Hepatitis C diagnosis was done by
an enzyme immunoassay (EIA) that detects antibodies to
HCV, which were used as an initial screening test?°,

The Argutus Medical HEPKIT®-Alpha kit was used
which provided quantitative determination of human serum
alpha Glutathione S-Transferase(a-GST) and sodium-
heparinized plasma. HEPKIT®-Alpha is a specific, precise
immunoassay for a-GST?'. Argutus Medical HEPKIT®-
Alpha is a quantitative enzyme immunoassay. ELISA
HEPKIT by Biotrin International, Dublin, Ireland, was used
for the determination of a-GST as per the manufacturer's
instructions where a-GST levels < 8 ng/ml were considered
normal??.

Statistical Analysis: Entry & analysis of data was done
using Statistical Package for Social Sciences, version 17
was used for data entry & its analysis.

Quantitative data were expressed as mean and
standard deviation + SD and paired sample t-test was
performed. For comparison of mean levels of ALT, AST
and a-GST one way ANOVA was applied. If differences
existed among the means, then post hoc test and pair-wise
multiple comparisons were applied to determine which
means differ. A p-value of <0.05 was considered
statistically significant.

The effects of ALT, AST and a-GST on virological
response were displayed by roc curve to determine which
test had a significant role in classification and
discrimination of patients with virus before and after
treatment. Pearson correlation coefficient ‘r was used for
Correlation analysis

RESULTS AND OBSERVATIONS

The study consisted of 40 newly diagnosed HCV patients
with normal liver and clinical evidence of compensatory
liver disease (early stage cirrhosis) on ultrasound
examination.

One month after the onset of treatment with IFN
alpha-2b and ribavirin (Ribavirin 500mg B.D and IFN alpha-
2b 4.5 mega units,(3times per week for 6 months) these 40
patients were again tested.

Means + S.D of group A patients was 39.77+ 9.09
and of group B was 37.22+ 8.303. Out of 21 males, 16
were in group A & 5 in group B were 5. Out of 19 females,
15 were in group A and 4 in group B).

To detect presence of HCV-antibodies in the blood,
HCV antibody test was performed in all 40 patients initially.
At zero day, 31 patients in group A and 9 patients in group
B were reactive for HCV antibodies. Normal level: Cutoff
index <1.0.

Comparison of mean levels of ALT by paired t-test at
zero day and after one month of therapy, indicated a
significant decrease in group A (n=31) patients who
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retained HCV-RNA positive status. While insignificant
reduction was shown by group B patients (n=9) who were
HCV-RNA negative after treatment. Normal level: Male <
41U/1; Female < 31U/l. ALT (Table 1, 2)

Comparison of mean levels of AST by paired t-test at
zero day and after a month of treatment, indicated a
significant decrease in group A (n=31) patients who
retained HCV-RNA positive status. While insignificant
reduction was shown by group B patients (n=9) who were
HCV-RNA negative after treatment. Normal level: Normal
level: Female < 31U/L; Male < 35U/I. AST

Comparison of mean levels of a-GST by paired t-test
at zero day and after one month of treatment, indicated a
significant elevation in group A (n=31) patients who
retained HCV-RNA positive status. While significant
reduction was shown by group B patients (n=9) who were
HCV-RNA negative after treatment. Normal level: Normal
level: < 8 ng/ml. Alpha-GST (Table 1, 2)

Table 1- ALT, AST, Alpha-GST and PCR Quantitative in Groups A
& B at Zero Day and One Month

Zero Day One Month
Laboratory
Investigations HCV- RNA HCV-RNA
Group A | Group B Group A | Group B
<40 6(19.4%) | 7(77.8%) | 10(32.3%)| 6(66.7%)
AST(IUL)
>40 25(80.6%) | 2(22.2%) | 21(67.7%)| 3(33.3%)
<40 7(22.6%) | 4(44.4%) | 7(22.6%) | 6(66.7%)
ALT(IU/L)
=40 24(77.4%) | 5(55.6%) | 24(77.4%)| 3(33.3%)
Alpha-GST <80 5(16.1%) | 2(22.2%) | 3(9.7%) | 6(66.7%)
(ng/ml) >8.0 26(83.9%) | 7(77.8%) | 28(90.3%)| 3(33.3%)
PCR >12.0 31(100%) | 9(100%) | 31(100%) | 0(0%)
Quantitative
(IU/ml) <120 0(0%) 0(0%) 0(0%) | 9 (100%)

ALT=Alanine Transaminase, AST=Aspartate Transaminase, a-
GST= Alpha-Glutathione S-Transferase, PCR=Polymerase Chain
Reaction.

Table-2: ALT, AST, Alpha-GST and PCR Quantitative in Groups A
& B at Zero Day and One Month

Group A Group B
. o Paired t- . L Paired t-
Laborators Time of Investigation test(Before Time of Investigation test(Before
. treatment treat t
Invi i
nvestigations One Vs After Vs After
Zero Day Month | Treatment) ZeroDay | One Month Treatment)
p-Value p-Value
Serum 15549 | 57,842, x| 4702205 1905
ALT(IUT) 88.90+55.49 | 57.8£26.97 0.003 47.0+20.56 | 39.6220.53 0.398
Serum 524550 | 5032 5% +10.2 44215.12
AST(IUL) 70.5£43.50 | 50.3=19.69 0.015 36.8£10.28 | 3744£15.12 0.907
Seum eGST | 147006y | 1732660 | 0028 | 1396492 | 86319 | 0035
(ng/ml)
PCR 30 Al "
Quantitative | 426122127 | 381706 | ooopr | M= | 0000, p0n
, 841 0.0000
(IU/ml)

P value < 0.05 is considered significant and highly significance at
<0.001.

ALT=Alanine Transaminase, AST=Aspartate Transaminase, a-
GST= Alpha-Glutathione S-Transferase, PCR=Polymerase Chain
Reaction,*Significant.

DISCUSSION

People belonging to low socioeconomic group cannot
afford the chronic hepatitis C treatment because of its cost
& furthermore assistance from government & non-
government resources is quite limited?® Standard interferon
therapy introduction was a big hope for chronic hepatitis C
patients?4,

The liver fibrosis assessment through liver biopsy is
risk associated and hence concordance is low?S. Liver
biopsy is an expensive procedure and requires expert help
for its performance and interpretation®. Finding other
methods of evaluation which are simpler, cost-effective &
noninvasive is therefore important?’.

The result of ALT, AST, a-GST and viral load levels in
one geographical location may not mean the same as in
other geographical location trials. As chronic hepatitis C
shows race dependent behaviour?®29,

In our study indicates that ALT and AST levels were
reduced significantly in group A and insignificantly reduced
in group B after treatment at zero day & one month later

They concluded the decline of ALT after 2 & 4weeks
of combination therapy with IFN and RBV from baseline to
be a good indicator of an SVR®C, The result of our study
showed similar results. Use of ALT as a surrogate marker
for treatment effect in patients with elevated ALT was
suggested by Ribeiroet al®!.

Sharawy et al. showed that comparison of ALT & AST
before and after treatment, among non responders to
combination therapy (interferon & ribavirin) showed
significant variation as P value < 0.05%233, Thus serum a-
GST proved to be a good test to detect the presence of
HCV virus, at both zero day and one month.

Nelson et al. data demonstrated similar diagnostic
ability of alpha GST as serum aminotransferases &
speculated that it can be used for monitoring patients on
interferon treatment?®.

Study conducted by Abdel-Moneima and Sliem found
significantly higher mean values as compared to the
controls of ALT, AST and Alpha-GST in HCV patients with
82% sensitivity. Results of our study showed similar
results34,

CONCLUSION

Alpha-GST shows early elevation of serum a-GST levels in
hepatic insults & is a sensitive method for evaluating the
liver injury without ALT elevation.
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