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Abstract
Purpose: To determine the Hepatitis C virus (HCV) load in peripheral blood specimens of patients with renal
abnormality reporting to the nephrology unit and to correlate the viral load with different biomarkers in serum.
Materials and Methods: Fifty peripheral blood specimens were obtained from patients reporting to the
nephrology unit and these patients were categorized into three groups as Group I: Renal Transplant patients, Group
II: Dialysis patients, Group III: Other patients. with elevated liver enzymes and renal pathology. Peripheral blood
specimens collected from kidney transplant recipients (n = 11), dialysis (n=17) and others (n =22) were subjected to
detection of antibodies to HCV, determination of viral load by Real Time PCR and biochemical profiling consisting
of estimation of bilirubin, total protein, alanine aminotransferase, and alkaline phosphatase. Antibodies to HCV were
detected by ELISCAN™ HCV and the viral load by using HCV RG RTPCR kit (QIAGEN, Hilden). Statistical analysis
- T test and the logistic regression analysis assessing the correlation between viral load and serum bilirubin, Serum
glutamate pyruvate transaminase (SGPT), Alkaline phosphatase, total protein were performed using SPSS software
version 14.0
Results: Antibodies to HCV were detected by ELISA in 39 (78%) peripheral blood samples and genomic HCV
was detected in 31 (62%) by RTPCR. In 8 (16%) patients, HCV antibodies only were detected and RTPCR did not
reveal the presence of HCV in these specimens. Logistic regression analysis performed on biochemical parameters
and viral load revealed correlation between alkaline phosphatase enzyme levels and viral load (Hosmer and
Lemehow test P value< 0.05 statistically significant).
Conclusion: Determination of viral load is a reliable diagnostic test in detection of HCV infection. Elevated levels
of alkaline phosphatase enzyme could be associated with increased viral load. To the best of our knowledge, this
finding is the first being reported in Indian literature.
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Introduction
Hepatitis C virus (HCV) is a major cause of parenterally
transmitted acute hepatitis [1]. HCV infection is a common cause of
chronic liver disease that can lead to end-stage liver disease, including
hepatocellular carcinoma [2-4]. Chronic HCV infection is often silent,
and clinical symptoms are absent or minimal unless the disease is
severe or cirrhosis is diagnosed. In chronically infected individuals,
viral load, genotype, and elevated serum alanine aminotransferase
(ALT) or serum glutamate pyruvate transferase (SGPT) levels may have
clinical relevance [5-7]. When parenchymal liver cells are damaged,
aminotransferases leak from the liver into the blood, resulting in
elevated levels of aminotransferases and alkaline phosphatases. Usually,
the viral load at 6 months is considered as a marker of remission [8, 9].
Dialysis patients remain a high-risk group for HCV infection [10].
Routine diagnosis of HCV is based on detection of anti-HCV antibody.
However, due to the absence of an efficient in vitro culture system for
HCV or assays capable of detecting viral antigens, direct detection of
HCV has depended on nucleic acid amplification technology (NAT)
techniques. Indeed, serological assays for detecting anti-HCV antibody
cannot distinguish between patients with active infection and those
who have cleared the virus [11]. NAT tests are based on nucleic acid
amplification (PCR and transcription- mediated amplification) [12, 13]
or signal amplification (branched-chain DNA assay) and are currently
used to detect viremia [14].

J Mol Biomark Diagn
ISSN:2155-9929 JMBD an open access journal

Several researchers have developed Reverse Transcriptase based
Real Time PCR [15-24], assays for detection and quantitation of HCV
RNA. A relationship has been suggested between HCV type, subtype,
and serum HCV RNA levels [6]. However, there are conflicting reports
on the relationship between the biochemical markers of inflammation
ALT, histological degree of inflammation, and serum HCV-RNA levels
by reverse transcription (RT)-PCR. These conflicting results may relate
to the heterogeneity of the patient groups studied. Patient groupings
are often of mixed gender and ethnic origin, with ill-defined duration
of disease, and mixed HCV genotype/subtype. In individuals with
chronic hepatitis C, viral load and elevated serum ALT levels may
have clinical relevance. ALT is most concentrated in liver and released
into the bloodstream as the result of liver injury. It, therefore, serves
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as a fairly specific indicator of liver status [25].The present study was
undertaken to investigate the HCV viral load and its association with
biochemical profile in patients with renal abnormality.

Materials and Methods
Patients and clinical specimens: The present study was approved by
Ethics Committee of both the Research Institutes and informed consent
was obtained from the patients who were enrolled in the study. The study
subjects were categorized into three groups as Group I: Renal Transplant
patients, Group II: Dialysis patients, Group III: Other patients. Fifty
peripheral blood specimens collected from kidney transplant recipients
(n = 11), dialysis patients (n=17) and others with renal pathology (n
=22) were subjected to detection of antibodies to HCV, Real Time
PCR and serum biomarker study consisting of estimation of bilirubin,
total protein, alanine aminotransferase, and alkaline phosphatase.
Antibodies to HCV were detected by using a third generation ELISA
kit ELISCAN™ HCV. Viral load was estimated by using HCV RG
RTPCR kit (QIAGEN, Hilden).
RNA extraction: RNA was extracted from the peripheral blood
specimens using RNA extraction kit (QIAGEN, Germany) according
to the manufacturer’s instructions. In brief, 280 µl of QIAGEN lysis
buffer (AVL) was pipette into the bottom of a 1.5ml microfuge tube
(DEPC treated) and 2.8 µl of carrier RNA was added. To this, 70 µl of
the clinical specimen was added to the microfuge tube and mixed by
pulse vortexing for 15 seconds. The specimen was incubated at room
temperature for 15 minutes. 280 µl of ethanol (96-100%) was added to
the sample and mixed by gentle pipetting for 15seconds. The mixture
was carefully applied to the QIAamp mini spin column (in a 2ml
collecting tube) without wetting the rim and centrifuged at 8000 rpm
for 1 minute. The QIAamp mini spin column was placed in a clean 2
ml collecting tube and the tube containing the filtrate was discarded.
500 µl of buffer AW1 was added and centrifuged at 8000 rpm for 1
minute. After discarding the filtrate, 500 µl of buffer AW2 was added
without wetting the rim and centrifuged at 14,000 rpm for 3 minutes.
For elution, 50 µl of buffer AVE was added and incubated at room
temperature for 1 minute, followed by centrifugation at 8,000 rpm for
1minute The eluted RNA was used to determine the viral load.
Determination of viral load: The viral load was estimated in the
peripheral blood specimens using a commercial kit. The artus HCV RG
RT-PCR kit was used for the detection of HCV RNA using polymerase
chain reaction on Rotor Gene Q (QIAGEN, Hilden, Germany). The
amplification reaction was carried out following the manufacturer’s
instructions. Reverse transcription was carried out 50°C f or 30 minutes
followed by initial denaturation at 95°C for 15 minutes followed by 50
cycles of initial denaturation at 95°C for 30 seconds, annealing at 50°C
for 60 seconds and extension at72°C for 30 seconds. The viral load was
expressed in IU/ml
Inte rpretation of viral load: HCV viral load was interpreted
according to the guidelines published online by Hepatitis Central,
2011 (www.hepatitiscentral.com). Viral load is interpretated as very
low : below 200,000 IU/ml, low: 200,000 to 1,000,000 IU/ml, Medium
: 1,000,000 to 5,000,000 IU/ml, high: 5,000,000 to 25,000,000 and very
high: above 25,000,000.
Statistical methods: Standard deviation, mean and Logistic
regression analysis comparing the correlation between viral load
and serum bilirubin, SGPT, Alkaline phosphatase, total protein were
calculated using SPSS software version 14.0.
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Results
Antibodies to HCV were detected in 39 (78%) out of 50 peripheral
blood samples. Genomic HCV was detected in 31 (62%) by Reverse
Transcriptase based Real Time PCR. HCV antibodies were detected in
8 (16%) patients by ELISA but HCV RNA was not detected by RTPCR.
The comparative analysis of detection of HCV RNA among different
groups is provided in Table 1.
The distribution of viral load in Group I: renal transplant, Group II:
Dialysis patients and Group 3: Others with elevated liver enzymes an d
renal pathology is provided in Figure 1, 2 and 3 respectively.
Group I: Renal transplant patients (n = 9), a very high viral load
was estimated in 1 (11.11%) specimen, medium viral load in 6 (66.66%)
specimens and a very low viral load in 2 (22.22%) specimens. In Group
II: Dialysis patients (n = 10), a very high viral load was estimated in
1(10%) specimen, high viral load in 2 (20%) specimens, medium viral
load in 3 (30%) specimens, low viral load in 1(10%) specimen and a very
low viral load in 3 (30%) specimens. In Group III : Other patients with
elevated liver enzymes and abnormal renal pathology (n = 12),a high
viral load was estimated in 1 (8.33%) specimen, a medium viral load in
2 (16.66%) specimens and a very low viral load in 9 (75%) specimens.
The statistical analysis (mean and standard deviation) performed
on serum biomarkers in both HCV RNA positive and HCV RNA
negative group using T test is provided in Table 2 and the logistic
regression analysis calculated using Hosmer and Lemehow test is
provided in Table 3.
A logistic regression analysis was performed on the biomarkers
–SGPT, Serum bilirubin, Total protein, alkaline phosphatase and
albumin with HCV viral load. The biomarker alkaline phosphatase
levels was found to have a correlation with HCV viral load (P value <
0.05 statistically significant) and all the other biomarkers were found to
have no correlation or statistical significance.

Discussion
Hepatitis C virus (HCV) infection is a major cause of liver disease
that is characterized by the presence of antibodies against HCV
proteins (i.e., anti-HCV antibodies) and HCV RNA in serum. During
acute HCV infection, 15-20% of individuals clear the virus, with loss of
serum HCV RNA and normalization of liver- function test results. In
the present study HCV antibody alone (HCV RNA not detected) was
Groups

Genomic HCV
Detected*
N = 31

Genomic HCV
not detected
N = 19

Group I :
Renal Transplant
N =11

9 (81.81%)

2 (18.18%)@

Group II : Dialysis
N = 17

10 (58.82%)

7 (41.17%)#

Group III : Others
N = 22

12 (54.54%)

10 (45.45%)**

Note:
*Antibodies to HCV was detected by third generation ELISA kit in all the 31
specimens in which viral load was detected
#
HCV antibodies alone were detected by ELISA in one serum sample obtained
from a renal transplant patient
@
HCV antibodies alone were detected by ELISA in three serum samples obtained
from dialysis patients
**HCV antibodies alone were detected by ELISA in four samples obtained from
patients with elevated liver enzymes and renal pathology
Table 1: Comparative analysis of detection of HCV RNA among different groups.
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to have completely recovered from HCV infection and to have been
immunized against at least the corresponding HCV strain. On the
other hand, there are healthy individuals with normal ALT or SGPT
levels who test positive for anti - HCV antibodies in the absence of
serum HCV RNA and who have no history of acute or chronic liver
disease. This situation could reflect an immunological response to an
unapparent exposure to HCV without clinical consequences, rather
than a clearance of a HCV infection [26].
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Figure 1: Scatter plot representing the viral load (IU/ml) in Renal transplant
patients (Group I: n = 9).
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Figure 2: Scatter plot representing the viral load (IU/ml) in dialysis patients
(Group II: n =10).

Scatter plot representing the viral load (IU/ml) in Group III patients
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The statistical analysis (determination of mean and standard
deviation) performed on biochemical parameters correlated with the
results published by the earlier groups [26-31]. The results of logistic
regression analysis performed on biomarkers and viral load revealed
that elevation of alkaline phosphates enzyme levels is a biomarker
for detecting HCV infection. This finding correlated with the reports
published by the other research groups [32-37].
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In patients with risk factors for hepatitis C or an abnormal SGPT,
the most practical method of diagnosing HCV infection is by obtaining
a second generation enzyme linked immune sorbent assay (EIA)
antibody to hepatitis C (anti - HCV). False-positive results may occur
at a rate of 10-20% and are usually seen in the presence of autoimmune
disease, hypergamma globulinemia and low-risk blood donors. False
negative results may occur in immune suppressed patients, including
people infected with the human immunodeficiency virus. In early
infection, anti-HCV testing may be negative, as antibodies may not
develop until 4-6 weeks after exposure. Unfortunately, a positive
hepatitis C antibody does not distinguish acute from chronic disease
or active from past infection nor is it a sign of immunity or protection.
Therefore, a positive EIA anti -HCV test is a marker that hepatitis C
may be present and it must be followed by confirmatory viral load
testing.
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Table 2: Comparative analysis of the mean and standard deviation of serum
biomarkers parameters with HCV RNA positive and HCV RNA negative groups.
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Figure 3: Scatter plot representing the viral load (IU/ml) in other group of
patients (Group III: n =12).

detected in 16%. This could be due to the clearance of HCV infection
which occurs in individuals with chronic hepatitis C, after receipt of
successful antiviral treatment. All of these individuals are considered
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95% Confidence interval

Biochemical parameter

P value

Lower

Upper

SGPT

0.641 (NS)

0.962

1.065

Bilirubin

0.358 (NS)

0.414

11.447

Alkaline phosphatase

0.029*

0.985

0.999

Total protein

0.865 (NS)

0.378

3.179

Albumin

0.525 (NS)

0.205

2.242

* P value < 0.05 statistically significant, NS: Not significant
Table 3: Logistic regression analysis - Hosmer and Lemehow test performed on
biochemical parameters.
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The degree of HCV infection has been associated with increased
viral load [38]. Alkaline phosphatase has 6 isozymes present in bone,
liver, skeletal muscle, kidney, small intestine and placenta [39]. The
increased alkaline phosphatase in HCV patients may be due to– HCV
replication in bone marrow leading to release of the enzyme from
damaged marrow cells [40,41].HCV replication and infection in
kidneys leading to elevated enzyme level. Chronic HCV infection may
lead to hepatic carcinoma and alkaline phosphatase level is a known
biomarker for hepatic carcinoma [42].
Our study group consisted of patients with renal pathology who
have malfunctioning kidneys. In the present study – SGPT, Bilirubin
albumin and protein levels did not show correlation with HCV viral
load. Though, SGPT bilirubin levels are more specific indicators of liver
disease compared to alkaline phosphatase levels, considering the proven
extrahepatic manifestations and extrahepatic replication of HCV,
alkaline phosphatase might be a better marker taking into account its
presence in extrahepatic tissues affected by HCV. Moreover SGPT and
bilirubin levels increase only in acute HCV but not in chronic HCV
infection. Also alkaline phosphatase levels have been shown to predict
relapse of HCV infection after interferon treatment. Thus, alkaline
phosphates levels may be a good indicator of HCV viral load. Further
studies to determine the specific alkaline phosphatase isozyme will give
an insight into the source of the enzyme and the tissue affected.
Confirmatory tests for the presence of hepatitis C infection are those
tests that determine the presence of hepatitis C viral particles (HCVRNA) in the blood. A positive HCV- RNA in the serum confirms the
diagnosis of active hepatitis C. This type of viral testing may be either
qualitative or quantitative. Quantitative testing reports on the actual
measured amount of viral particles in the serum and the viral levels
are usually expressed as thousands or millions of international units.
However, it has been suggested that a higher hepatitis C viral load is
associated with a more rapid progression to advanced disease. Further
investigations are needed to determine the genotype (s) prevalent
in Indian population and its association with a high viral load.
Determination of viral load is a reliable diagnostic test in assessing the
prognosis of the patient to antiviral therapy. Hence we conclude that
elevated alkaline phosphatase levels is associated with HCV infection
and this finding is the first to be reported in Indian literature to the best
of our knowledge.
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