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Abstract

Context: The present study was undertaken to determine the genotyping and prevalence of hepatitis ¢ virus in dialysis patients as
HCV genotyping has become a part of the pre-treatment evaluation. Studies correlating risk factors and genotypes of HCV
infection prevalent in Haemodialysis patients are scanty. Therefore our study is conducted to study the prevalence, genotypes and
risk factors in order to detect and try to curb HCV infection.

Aims: To study the genotypes of hepatitis C infection and its prevalence in hemodialysis patients.

Settings and Design and Period: Study was conducted in Gandhi hospital Secunderabad in 1 year period as Cross-sectional
study.

Materials and Methods: A total of 225 serum samples were collected from chronic renal failure patients who were undergoing
Haemodialysis over a period of 1 year. The samples were screened for anti HCV antibodies by third generation ELISA test. 25
anti-HCV positive samples and 40 anti-HCV negative samples were randomly selected for HCV RNA detection using Trizol-
Chloroform-Isopropyl alcohol method, HCV RNA was reverse transcribed with 200 U of maloney murine leukemia virus reverse
transcriptase and random hexamers. Nested PCR was done. HCV RNA positive samples were genotyped with primers specific
for core region of different HCV types by type specific PCR.

Statistical Analysis Used: Statistical analysis of the data was done by chi-square (x?) test using EPIINFO 2000 software. The
values of chi square test are interpreted as not significant >0.05, highly significant < 0.001.

Results: Out of 225 hemodialysis patients 38 (16.8%) patients were anti HCV positive. Duration of dialysis was significantly
longer in anti-HCV antibodies positive group with dialysis duration more than 2 years. Seropositivity is more in HD patients
having dialysis at more than one centre. HCV RNA was detected in randomly selected 13/25 (52%) anti HCV positive patients
and in 5/40 (12.5%) anti HCV negative patients. The genotype distribution was as 3a (61.1%), 2a (11.11%), 2b (5.5%), mixed
genotypes (16.6%), untypable (5.5%).

Conclusions: Duration of dialysis, number of centres used for dialysis and number of times dialysis was done are important
associations for anti-HCV antibodies positivity. Genotype 3 was predominant (61.11%). Detection of genotypes helps in early
initiation of specific therapy and helps in early prediction of prognosis in patients of chronic renal failure on hemodialysis.

Keywords: Chronic renal failure, Seropositivity.

Introduction

Hepatitis C virus (HCV) infection is a major public
health problem, with an estimated global prevalence of
3% occurring in about 180 million carriers and
approximately 4 million people have been newly
infected annually.' Hepatitis C virus (HCV) infection is
a major health problem among dialysis patients in
developing countries. Dialysis patients remain a high-
risk group for hepatitis C virus (HCV) infection.? Six
major hepatitis C virus genotypes have been identified
to date, genotypes 1, 2, 3, 4, 5 and 6. HCV genotype
influences response to therapy with both mono (alpha
interferon alone) and combination therapy (alpha
interferon and ribavirin) HCV genotype has emerged as
part of the pretreatment evaluation in chronically
infected patients.’

Genotypes of HCV is useful for understanding the
molecular epidemiological status, is useful in
identifying source of infection, designing control
program, evaluating the response to treatment and
development of diagnostic methods and vaccine

production. Therefore evaluation of HCV genotype has
become an integral part of investigation.

Thus the present study conducted at our hospital
aimed to determine the prevalence of HCV antibodies,
associated risk factors and genotypes of hepatitis C
virus isolated from hemodialysis patients.

Methodology

Sample Collection: Prior approval was obtained from
Institution Ethical committee to carry out the study.
Informed consent was taken from all patients. All
patients were interviewed for demographic data and
risk factors to HCV infections including history of
number of blood transfusions, surgical interventions,
and number of years on dialysis and change of the
centers.

About 5ml of blood was collected under aseptic
conditions from HD patients and sera were separated,
fresh samples were used for detection of anti HCV
antibodies with ELISA and stored in two aliquots and
frozen at -70°C. These frozen samples were used for
HCV RNA detection and genotyping.
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Antibodies Screening: All the subjects were screened
for anti HCV antibodies by third generation ELISA test
according to the manufacture’s Instructions.

HCV Detection and RNA Isolation: HCV RNA
Detection was done in randomly selected 25 anti-HCV
positive samples and 40 anti-HCV negative samples.
RNA was isolated from 250 pL serum, using Trizol-
Chloroform-1sopropyl Alcohol Method

Reverse Transcription PCR: HCV RNA was reverse
transcribed with 200 U of Maloney murine leukemia
virus reverse transcriptase (Fermentas USA) and
Random hexamers.

PCR Reaction of cDNA: Nested PCR* was done for
the detection of hepatitis C virus in serum samples. The
amplification of cDNA was carried out with nested
primers specific for 5' un translated region of HCV as
per manufacturers instructions.

The following primers were used Table 1

Amplified product was subjected to 1.5% agarose gel
for electrophoresis.

HCV Genotyping: HCV RNA positive samples were
genotyped with primers specific for core region of
different HCV types by type specific PCR.

Type Specific PCR: First PCR product was used as a
template for genotyping. PCR was performed for each

Results

sample, amplified product was subjected to 1.5%
agarose gel for electrophoresis and to confirm
amplification of genotype specific PCR product. Eight
micro liters of the PCR product was electrophoresed on
a 2% agarose gel, stained with ethidium bromide, and
evaluated under UV light. The HCV genotype for each
sample was determined by identifying the genotype
specific cDNA bands.
Oligonucleotide primers
genotyping Table 2 and Table 3.
For contamination control RNA extraction, cdna
amplification and electrophoresis were carried in
separate areas. Both negative and positive controls were
run parallel to the patient samples in each batch.
Control Group: Total 118 sera of normal healthy
controls were screened for anti-HCV antibodies using
the same ELISA kit which was used for screening of
anti-HCV antibodies in HD patients.
Statistical Analysis: Statistical analysis of the data was
done by chi-square (X2) test using EPIINFO
2000software. The values of chi square test are
interpreted as P<0.05 significant.
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Fig. 1: Age and sex wise distribution in HD patients included in the study

Most of the cases belonged to the age group 40 — 60years.

Table 1: Males and Females distribution included in the study

Males

151 (67.11%)

Females

74 (32.8%)

Total

225

Male to Female ratio of total HD patients 2.04:1
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Fig. 2:

During one year period of study Prevalence of Anti-HCV antibodies tested by 3" generation ELISA in blood
donors was 66/11350 (0.57%), control group 1/117 (0.85%) and in hemodialysis patients was 38/187 (16.8%)

seropositive. Highest prevalence was observed in HD Patients in our study and it was insignificant in blood donors
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Fig. 3:

Most of the seropositive cases belonged to the age group: 40 — 60years
Male to Female ratio among seropositive cases of HD patients in our study: 2.45:1

Table 2: Comparison of HCV positive and negative patients on dialysis with regard to gender

Anti-HCV Anti-HCV
. - Total P value
Positive Negative
Male 27 124 151
Female 11 63 74 0.705
Total 38 187 225

Out of 38 seropositive, 27 were Males and 11 were Females.

P value = 0.705 is considered to be not statistically significant. As p values above 0.05 is taken as statistically
not significant as per statistical analysis of data done by chi square test.
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Risk Factors Associated with HCV Infection
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Fig. 4:

Out of 225 HD patients, 114 patients were with 1-2yrs of hemodialysis, but seropositivity was more in patients
having hemodialysis more than 2yr (30.43%)

Table 3: No. of centers patients underwent hemodialysis

No. of Centers | Anti-HCV Positive | Anti-HCV Negative Total
1 9(7.9%) 104 113
2 20(20.4%) 78 98
>2 9(64.2%) 5 14
Total 38 187 225

Regarding no. of centers where they have undergone dialysis, 113 patients in 1center, 98 in 2 centers and 14 in
>2 centers. 25.8% had seropositivity who had hemodialysis in more than 1 center.

Table 4: Number of blood transfusions among the seropositive and seronegative HD patients

Units Seropositive | Seronegative Total
No Transfusions 17(16.3%) 87 104
1-3 27(25.9%) 77 104
4 & Above 4(23.5%) 13 17
Total 38 187 225

Table 5: Risk factors of HCV infection in hemodialysis patients

Anti-HCV Anti-HCV Total P Value
Positive Negative

Duration of Dialysis Upto2 10 123 133 <0.0001
>2 28 64 92

No. of Centers 1 9 104 113 0.0003
>1 29 83 112

Blood transfusion yes 20 84 104 0.4758
No 18 103 121

Among the risk factors for HCV infection in HD patients duration of dialysis, No. of centers and Blood
transfusion, duration of dialysis and different dialysis centers had p value <0,05 which are extremely significant
whereas for blood transfusion p value is 0.4758 which is not very significant.

IP International Journal of Medical Microbiology and Tropical Diseases, April-June, 20184(2):80-87 83



Kasawar Darahasa et al. Genotyping and prevalence of hepatitis ¢ virus in dialysis patients in...

Nested PCR for detection of HCV RNA

Table 6: PCR Results

HCV RNA Positive HCV RNA Total
Negative
Anti-HCV Positive 13(52%) 12 25
Anti-HCV Negative 5(12.5%.) 35 40
Total 18(100%) 47 65

Total number of samples tested for HCV RNA by PCR were 65 samples (25+40)

Nested PCR was done for 25 seropositive cases which showed 52 % positive for HCV RNA indicating

replication stage and out of 40 seronegative cases 12.5% showed positivity indicating increased sensitivity of HCV

detection by PCR as compared to ELISA.

Fig. 5:

Nested PCR analysis of samples of HD patients showing Lane 2 — 100bp DNA ladder, Lane 3 — positive
control, Lane 4- negative control, Lane 5,8,10 — serum samples showing the presence of HCV specific 352bp
amplicon, Lane 6,7,9,11- serum samples negative for 355bp amplicon.

Table 7: HCV genotypes in HCV RNA positive samples

Genotypes No (%)
3a 11(61.11%)
2a 2(11.11%)
2b 1(5.55%)
1b+3a 2(11.11%)
1b+1a 1(5.55%)
Untypable 1(5.55%)
Total 18(100%)

Genotyping was done was done USING genotype —specific primers, in our study the genotype distribution was
3a11(61.1%), 2a 2(11.1%), 2b1 (5.5%), 1b+3a — 2(11.1%), 1b+1a -1(5.5%), untypable 1(5.5%).

Table 8: Distribution of HCV genotypes by age and sex

3a 2a 2b 1b+3a 1b+la | Untypable | Total
Age <20yr - - - - - - -
20-40yr 3 - - - - - 3
41-60y 8 2 1 2 1 - 14
>60yr - - - - - 1 1
Total 11 2 1 2 1 1 18
Sex Male 7 2 1 2 - - 12
Female 4 - - - 1 1 6
Total 11 2 1 2 1 1 18

Maximum No. of genotypes were in age group 41-60yr, and more in males than females
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Table 9: Correlation of genotypes with risk factors

3a 2a 2b 1b+3a | 1b+la | Indeterminate
Blood transfusion Yes 7 2 1 1 1 1 13
No 4 - - 1 - - 5
Total 11 2 1 2 1 1 18
Duration of HD <2yr 2 - - - - 1 3
>2yr 9 2 1 2 1 - 15
Total 11 2 1 2 1 1 18
No. of Centers 1 3 - - - - - 3
>1 8 2 1 2 1 1 15
Total 11 2 1 2 1 1 18
H/O blood transfusion is present in 13/18 HCV infection, the number of years on dialysis is the

genotypes, and duration of dialysis >2yr and dialysis
more than 1 center was seen in 15/18 genotypes.
Indicating again that duration of dialysis and number of
centers are important risk factors.

Discussion

Hepatitis C virus (HCV) ia a 50-60 nm virus with a
linear, single standard RNA genome enclosed within a
core and surrounded by an envelope, carrying
glycoprotein spikes. It belongs to genus: Hepacivirus,
family: Flaviviridae and exists as six major genotypes
and more than 60 defined subtypes. Patients with renal
disease are at an increased risk of acquiring HCV
Infection as they undergo repeated dialysis HCV is the
most common liver disease in HD patients, and liver
disease which invariably leads to morbidity and
mortality in patients with end stage renal disease treated
by dialysis or transplantation® The seroprevalence of
HCV ranges between 0.2 -2% globally® in India among
blood donors it varies from 0.48% in Vellore’ to 1.85%
in New Delhi.? In a study by R.N. Makroo et al New
Delhi reported seroprevalence of HCV 0.66% in blood
donors® which is on par with our study which reports
0.57% control group reported 0.85%. The hemodialysis
patients are at high risk for development of hepatitis C
infection. However the data on the prevalence of anti
HCV among Indian hemodialysis patients is scanty.

In our study the prevalence of anti-HCV positive
cases among study group (hemodialysis patients) was
16.8%, correlating with a study of Medhi S et al*® from
New Delhi which reported 17.2%.

Out of 225 hemodialysis patients, male to female
ratio 2.04:1 which is correlating with the study of Jasuja
et al** who reported 1.85:1 and Khan et al*? and Arwa
Mujahid et al** who reported 1.7:1.

Third-generation anti-HCV ELISA is used as the
screening test for the diagnosis of HCV infection.

It has shown better performance than the previous
two generations of anti-HCV tests with a mean window
period of 70 days.* Detection of HCV RNA by reverse
transcriptase PCR is the ‘gold standard’ to identify
HCV infection.”

Risk Factors in Hemodialysis Patients: Duration on
HD is considered one of the risk factors for acquiring

major risk factor independently associated with higher
rates of HCV Infection.'®

Our study showed a statistically significant
difference in the prevalence of HCV infection between
patients who were on dialysis for more than two years,
and patients who were on dialysis for less than two
years (P = <0.001) this is in accordance with the study
by Bdour et al*’” which reported >48 months of duration
of hemodialysis is a significant risk factor for HCV
infection. Risk factors associated with HCV infection
among hemodialysis patients include history of blood
transfusions, the volume of blood transfused, and years
on dialysis. However our study did not show any
increase in seroprevalence of HCV in blood transfused
patients correlating with the study of Agarwal SK et
al'® which reported blood transfusion is not an
important source of HCV infection in HD patients. The
risk of acquiring post —transfusion HCV infection has
significantly declined primarily because of availability
of better screening test for HCV, use of advanced
machines and observing strict universal precautions. In
our study there is increased prevalence of HCV
infection in HD patients who had dialysis in more than
one center.

Previous studies have shown that de novo

infections in haemodialysis units may still occur in the
absence of other Parenteral risk factors.’®* Some reports
state that the duration of haemodialysis is an
independent predictor of HCV infection in chronic
haemodialysis patients. Thus hospital acquired
infectionsof HCV is a probability in haemodialysis
units.
HCV RNA Detection: By RT-PCR which detects
acute infections in early stages while the virus is
replicating i.e., within weeks of contacting infection as
against ELISA which detects the infection only after the
appearance of Anti-HCV antibodies. Thus, proving
PCR is advantageous over ELISA.

In Our study HCV RNA was detected in 52%
(13/25) of anti-HCV seropositive patients which is
higher than study of de Jesus et al®® which reported as
42%.
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This deviation between PCR and ELISA results
may be due to intermittent viraemia, or the level of
viraemia is below the lower limit of PCR detection.
HCV RNA Extracted in HCV Antibody Negative
Samples: Several studies have shown that serological
assays alone are not sufficient for diagnosis of HCV
infection and the detection of HCV RNA is required to
identify all infected patients.”* So detection of HCV
RNA is more reliable than serology in detecting
ongoing HCV infection in HD patients who may not
mount an adequate antibody response.

In our study, HCV RNA was detected in serum of
12.4% patients of the anti-HCV negative (5/40).
Genotyping of HCV: The distribution and prevalence
of the HCV genotypes prevail in certain geographic
areas. In India various studies showed the predominant
HCV genotype is 3 followed by genotype 1. Study from
Vellore J. Christdas et al?? had reported HCV genotype
3 was found to be the most predominant (63.85%) and
most common amongst patients from East India
followed by genotypes 1,6,4.

Two other patients were infected with
recombinants of genotype 1 and 2. Subtype B was the
most prevalent, forming 47.7% among the population in
southern India.

In our study the predominant HCV genotype is 3a
(61.1%) which is correlating with the study of Khan et
al® which reported 3a as the predominant HCV
genotype in HD patients.

In our study three samples had a mixed pattern of
subtypes 16.6% (1b+3a (2), 1b+1a (1) 3/18), which is
again on par with Khan et al who reported genotypes in
12.12%. Mixed genotypes may be due to mutations in
the viral genome or co-infection.

Distribution of HCV Genotypes by Age and Sex:
The frequency distribution of genotype 3a was most
common in age group 20-40yr & 41-60yr while 2a, 2b
were common in age group 41-60yr. The prevalence of
genotypes in our study was more in males than females,
while Untypable genotype was present more in female.
Genotype 3a is prevalent in both males &females where
as 2a,2b in males

Distribution of HCV Genotypes with Risk Factors:
The risk factors of HCV infection in HD patients
duration of dialysis, blood transfusion and no. of
dialysis centers were compared among genotypes. In
our study duration of dialysis was less than 2 years in
untypable genotype and more than 2 years in
3a(18.8%), 2a, 2b and mixed genotypes were with
history of Blood transfusion was present in 72.2% of
genotypes.

To prevent HCV infection observation of strict
aseptic precautions are necessary prior to dialysis.

Determination of genotypes of HCV is part of the
pretreatment evaluation, development of newer
diagnostic methods and vaccine production is a
necessity.

Conclusion

1. The prevalence of hepatitis C infection in
hemodialysis patients was found to be 16.8%.

2. The risk factors associated with HCV infection
among hemodialysis patients were :

a. Duration of hemodialysis more than 2 years
30.43% (p value<0.0001) 2)

b. Undergone dialysis in more than 1 center 25.8% (p
value = 0.0003)

c. Blood transfusion p value=0.475 (however it is
insignificant)

3. Seroprevalence of hepatitis C infection was 76.3%
in the age group 41-60yr. Seroprevalence among
males was 17.8% and among females was 14.8%.

4. Patients on hemodialysis treatment are at high risk
for HCV infection. Inspite of various measures
adopted to curb nosocomial infections.

References

1. Umar M, Hamama-tul-Bushra, Ahmad M, Khurram M,
Usman S, Arif M, Adam T, Minhas Z, Arif A, Naeem A,
Ejaz K, Butt Z, Bilal M: Hepatitis C in Pakistan: A
Review of Available Data. Hepat Mon 2010, 10(3):205-
214,

2. Fabrizi, F., F. F. Poordad, and P. Martin. 2002. Hepatitis
C infection and the patient with end-stage renal disease.
Hepatology 36:3-10.

3. Alberti, A., Chemello, L., Noventa, F. et al. 1997.
Therapy of hepatitis C: re-treatment with alpha interferon.
Hepatology 26:137S-142S.

4. Choo QL, Kuo G, Weiner AJ, Overby LR, Bradley DW,
Houghton M. Isolation of a cDNA clone derived from a
blood-borne non-A, non-B viralhepatitis genome [Science
1989;244:359-362] Journal of Hepatology 36 (2002)
582-585.

5. Meyers CM, Seeff LB, Breen CO, Hoofangle JH.
Hepatitis Cand renal disease: Update. Am J Kidney Dis
2003;42:631-57.

6.  Wilber JC. Hepatitis C virus. In: Murray PR. Manual of
Clinical Microbiology, 6th ed. (ASM Press, Washington
DC) 1995:1050 — 1055.

7. lssar SK, Ramakrishna BS, Ramakrishna B, Christopher
S, Samuel BU, John TJ. Prevalence and presentation of
Hepatitis C related chronic liver disease in south India. J
Trop Med Hyg 1995;98:161-165.

8. Panigrahi AK, Panda SK, Dixit RK, Acharya SK,
Dasarathy S, Nanu A. Magnitude of Hepatitis C virus
infection in India. Prevalence in healthy donors, acute and
chronic liver diseases. J Med Virol 1997;167-174.

9. R.N. Makroo, Rimpreet Singh Walia, Mohit Chowdhry,
Aakanksha Bhatia, Vikas Hegde, and N.L. Rosamma
Seroprevalence of anti-HCV antibodies among blood
donors of north India Indian J Med Res. Jul
2013;138(1):125-128.

10. Medhi S, Potukuchi SK, Polipalli SK, Swargiary SS,
Deka P, Chaudhary A, et al. Diagnostic utility of hepatitis
C virus core antigen in hemodialysis patients. Clin
Biochem. 2008;41:447-52.

11. Jasuja S, Gupta AK, Choudhary R, Kher V, Agarwal DK,
Misra A, et al. Prevalence and association of hepatitis C
viremia in hemodialysis patients at a tertiary care
hospital. Indian J Nephrol. 2009;19:62-8.

12. Sanaullah Khan, Sobia Attaullah, ljaz Ali, Sultan Ayaz1,
Naseemullah, Shahid Niaz Khan, Sami Siraj and Jabbar

IP International Journal of Medical Microbiology and Tropical Diseases, April-June, 20184(2):80-87 86



Kasawar Darahasa et al.

Genotyping and prevalence of hepatitis ¢ virus in dialysis patients in...

13.

14.

15.

16.

18.

19.

20.

21.

22.

23.

24.

25.

Khan. Rising burden of Hepatitis C Virus in hemodialysis
patients Virology Journal 2011, 8:438.

Arwa Mujahid Abdullah, Abdul-Razaq Hardan, Ismail
Ibrahim Latif. Genotyping of Hepatitis C Virus Isolates
from Iragi Hemodialysis Patients by Reverse
Transcription-PCR and One Step Nested RT-PCR Diyala
Journal of Medicine, Vol. 3, Issue 1, October 2012.
Fabirizi F, Lunghi G, Raffaele L, Guarnori I, Bacchini G,
Corti M, et al. Serologic survey for control of hepatitis C
in hemodialysis patients: Third-generation assays and
analysis of costs. Nephrol Dial Transplant 1997;12:298-
303.

Fabrizi F, Poordad FF, Martin P. Diagnostic workup of
hepatitis C and the patient on maintenance dialysis. Int J
Artif Organs 2001;325:98.
www.cdc.gov/mmwr/preview/mmwrhtml/rr5005a1.html
Bdour S. Hepatitis C virus infection in Jordanian
Hemodialysis units: Serological diagnosis and
genotyping. J Med Microbiol 2002;51:700-4.
Hemodialysis Patients Iranian, J Publ Health, Vol. 37,
No.3, 2008, pp.146-152.

Agarwal SK, Dash SC, Irshad M. Hepatitis C Virus
infection during hemodialysis in India. J Assoc Physic
Ind 1999;47:1139-43.

Okuda K, Hayashi H, Kobayashi S, et al. Mode of
hepatitis C infection not associated with blood transfusion
among chronic Hemodialysis patients. J Hepatol
1995;23:28-31.

de Jesus Rodrigues de Freitas M1, Fecury AA, de
Almeida MK, Freitas AS, de Souza Guimarées V, da
Silva AM, da Costa YF, da Costa RA, Ferreira P, Martins
LC Prevalence of hepatitis C virus infection and
genotypes in patient with chronic kidney disease
undergoing hemodialysis. J Med Virol. 2013
Oct;85(10):1741-5

Bukh J, Wantzin P, Krogsgaard K, Knudsen F, Purcell
RH, Miller RH: High prevalence of hepatitis C virus
(HCV) RNA in dialysis patients: failure of commercially
available antibody tests to identify a significant number
of patients with HCV infection. J Infect Dis 1993,
168(6):1343-1348.

J Christdas, J Sivakumar, J David, HDJ Daniel, S
Raghuraman, P Abraham Genotypes of hepatitis C virus
in the Indian sub-continent: A decade-long experience
from a tertiary care hospital in South India Indian Journal
of Medical Microbiology, (2013) 31(4): 349-353.

HCV genotypes & its association with viral load. Indian J
Med Res 133, March 2011, pp 326-331.

Sanaullah Khan, Sobia Attaullah, ljaz Ali, Sultan Ayaz1,
Naseemullah, Shahid Niaz Khan, Sami Siraj and Jabbar
Khan. Rising burden of Hepatitis C Virus in hemodialysis
patients Virology Journal 2011, 8:438.

IP International Journal of Medical Microbiology and Tropical Diseases, April-June, 2018;4(2):80-87

87



