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ABSTRACT  
Background: Hepatitis B (HBV) and Hepatitis C virus (HCV) infections are the commonest cause of viral Hepatitis among 
Hemodialysis (HD) patients. Present study was carried out to find out of the prevalence of viral markers like HBsAg and 
Anti HCV in the newly diagnosed Chronic Renal Failure patients, taken for maintenance Hemodialysis. Material and 

Methods: Present study was hospital based, prospective cross sectional and multicentered study, conducted in patients of All 
age groups, both Genders, cases of Adult CKD taken for maintenance Haemodialysis, who had not received HBV 
vaccination at any point earlier, free from overt infection, immunosuppression & free from any chronic disease including 
autoimmune disorders. Results: Among 1705 patients, there were 1189 males (69.7%) and 516 were females.(30.3%) and 
their mean age was 42.6 years.At the initiation of hemodialysis, among the study population two of them were reactive to 

HbsAg, 15 to anti HCV and five were found to be having co-infection. The prevalence of HbsAg and Anti HCV and both 
among the study was 0.11%, 0.87% and 0.29% respectively.The distribution of HbsAg and Anti HCV among the healthy 
voluntary blood donors was 1.33% and 0.9% respectively. None of them carried both HbsAg and Anti HCV during the study 
period.Distribution of 22 males and 12 females on MHD carried one or other viral markers or both viral markers. HCV 
genotyping assay determined the Genotypes 1, 2,3,4,5 & 6 for the Anti HCV positive case, revealed that it belonged to 
genotype 3b. Conclusion: Seroconversion at the end of 3 months of MHD among the cases who were negative for HbsAg 
and Anti HCV was 0.25 and 0.5% respectively. Genotype 3b was identified in 16 (57.1%) of 28 cases (42.9%) and 1b in rest 
of the cases. 

Keywords: hemodialysis, CKD, HbsAg, Anti HCV, Genotype 3b  
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution‑Non 
Commercial‑Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non‑commercially, as 
long as appropriate credit is given and the new creations are licensed under the identical terms. 

 

INTRODUCTION 
Hepatitis B (HBV) and Hepatitis C virus (HCV) 

infections are the commonest cause of viral Hepatitis 

among Hemodialysis (HD) patients.1 Hemodialysis 

patients form the high risk population acquiring 
infections parentally, not only because of the large 

numbers of Blood transfusions they receive and 

invasive procedures they undergo, but also because of 

their immunosuppressed state.2 As both the 

Hepatotropic viruses share common mode of 

transmission, co-infection between these two viruses 

are common, especially in areas where there is high 

prevalence of HCV infection and amidst people who 

are at high-risk for parenteral infection. 3 

Patients receiving maintenance hemodialysis (HD) are 

at a higher risk for acquiring Hepatitis B Virus (HBV) 

and Hepatitis C Virus (HCV) infections than the 

general population India,4 contributes significantly to 

the global HCV burden. It is believed to harbour 12 -

18 million HCV-infected people.5 The estimated 

prevalence of HCV in India is 0.5%– 1.5%,although 

variations may be seen across geographical regions.4,5 
The high level of prevalence have been related to 

several factors including, the duration of dialysis 

treatment, prolonged vascular access, the number of 

blood units and blood products transfused, organ 

transplantation, administration of drugs with 

contaminated syringes, occupational exposure to 

blood, and sexual transmission. 6 Present study was 

carried out to find out of the prevalence of viral 

markers like HBsAg and Anti HCV in the newly 

diagnosed Chronic Renal Failure patients, taken for 

maintenance Hemodialysis. 
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MATERIAL AND METHODS  
Present study was hospital based, prospective cross 

sectional and multicentered study, conducted in 

department of Microbiology, Department of 

Nephrology and Hemodialysis unit, Trichy SRM 
Medical College Hospital and Research Centre, 

Irungalur, Trichy, Tamilnadu., India. Study duration 

was of 1 year (January 2018 to December 2018). 

Study was approved by institutional ethical 

committee.  

 

Inclusion criteria 

 Patients of All age groups, both Genders, cases of 

Adult CKD taken for maintenance 

Haemodialysis, who had not received HBV 

vaccination at any point earlier, free from overt 

infection, immunosuppression & free from any 
chronic disease including autoimmune disorders, 

willing to participate in present study 

 

Exclusion criteria 

 Patients positive for HbsAg before 

haemodialysis. 

 Patients positive for Anti HCV before 

haemodialysis. 

 Patients undergoing haemodialysis for the first 

time. 

 Patients who had underwent any surgical 
interventions 

 Patients who had received Blood transfusion 

earlier. 

 Patients on peritoneal dialysis (CAPD) only. 

 Past history of sexual promiscuity. 

Informed consent in vernacular was obtained from all 

the 1705 patients enrolled in this study. Patients who 

participated in this study attended the Hemodialysis 

centre twice or thrice weekly. Blood samples were 

collected from patients with Chronic Renal failure 

undergoing maintenance HD were tested for the 

presence of Hepatitis B surface antigen (HBsAg), and 
Anti HCV antibody by ELISA. 

All the HCV seropositive samples were further 

confirmed by HCV RNA by Qualitative Real time 

Polymerase chain reaction and further studied for 

HCV Genotypes by RT PCR. All the 1705 serum 

samples were processed for HBsAg determination by 

HEPALISA ( J Mitra ) & for anti-HCV by HCV 

MICROLISA (J.MITRA). 

All 1705 samples were further subjected for the 

following LFT,RFT, Hb estimation and Random 

blood sugar level. All the HCV Seropositive serum 

samples were confirmed by Real time RNA PCR (rt -
PCR). Only HCV seropositive serum samples were 

further studied for genotypes by reverse transcriptase 

PCR by GeneXpert, Cepheid CE marked. This test 

was carried out in an outsourced and accredited 

laboratory with good quality control as per standards 

and the results were collected respectively. 

Data was collected and compiled using Microsoft 

Excel,analysed using SPSS 23.0 version. Statistical 

analysis was done using descriptive statistics. 

 

RESULTS 
During this study period a total number of 1705 

patients who satisfied the inclusion criteria,There 

were 1189 males ( 69.7%) and 516 were 

females.(30.3%) the age range of the study population 

was 22 to 82 years and their mean and median was 

42.6 and 47 respectively.  

 

TABLE 1: Distribution in relation to age and gender 

Age group in years Males Females total Percentage 

< 25 14 7 21 1.23 

25 – 44 409 219 628 36.8 

45-64 598 203 801 46.9 

>65 168 87 255 14.9 

Total 1189 516 1705 100 

 

At the initiation of hemodialysis, among the study population two of them were reactive to HbsAg, 15 to anti 
HCV and five were found to be having co-infection. The prevalence of HbsAg and Anti HCV and both among 

the study was 0.11%, 0.87% and 0.29% respectively. 

 

TABLE 2. Distribution of HbsAg and Anti HCV both prior to hemodialysis 

CENTRE TOTAL HbsAg+ (%) Anti HCV+ 

(%) 

BOTH HbsAg& 

Anti HCV + (%) 

BOTH HbsAg& 

Anti HCV - (%) 

TOTAL (%) n=1705 2 (0.11%) 15 (0.87%) 5 (0.29%) 1683 

 

The distribution of HbsAg and Anti HCV among the healthy voluntary blood donors was 1.33% and 0.9% 

respectively. None of them carried both HbsAg and Anti HCV during the study period.  

 

Table 3: Distribution of HbsAg and Anti HCV among the healthy volunteers: 

Gender Number HbsAg positive Anti HCV positive Both positive Both negative 

Males 873 11 7 - - 
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Females 127 2 2 - - 

Total (%) 1000 13 (1.3%) 9(0.9%) - - 

 

Comparison of distribution of HbsAg and Anti HCV 

among maintenance hemodialysis patients and healthy 

volunteers revealed that HbsAg was observed 

significantly more (p<0.05) among the healthy 

volunteers where there is no significant difference 
with regards to Anti HCV.  

During the study period there were 93 drop out. There 

were 23 cases who were found to have either HbsAg 

or Anti HCV or both at the initiation of hemodialysis 

excluding these drop outs and positive viral markers, 

there were 1590 patients on maintenance 

hemodialysis at the e4nd of three months these 590 

cases during a period of three months underwent a 

total of 4216 hemodialysis. These 1590 patients were 

screened for HbsAg and Anti HCV at the end of three 
months of hemodialysis, four of them showed 

seroconversion to HbsAg and eight of them were Anti 

HCV. Thus the seroconversion of HbsAg and Anti 

HCV was 0.25% and 0.5% respectively. None of them 

were seroconversion for both.  

 

Table 4: Distribution showing seroconversion after three months of maintenance hemodialysis 

Centre Total at 

initiation 

Total negative 

At initiation 

Drop 

out 

Total 

studied 

HbsAg + Anti HCV 

+ 

Both 

negative 

Total (%) 1705 1683 93 1590 4(0.25%) 8(0.5%) 1578 

 

Distribution of Hepatitis viral markers and gender in relation to gender when analyzed, 22 males and 12 females 

on MHD carried one or other viral markers or both viral markers. It appeared that the viral markers were more 

among males than females. 
 

Table 5: Distribution of Hepatitis viral markers and gender 

Virus Male Female Total 

HbsAg 5 1 6 

Anti HCV 14 9 23 

Both positive 3 2 5 

Total (%) 22(64.7%) 12(35.3%) 34(100%) 

 

Distribution of Genotypes of HCV virus during the study period revealed that 16 belonged 3b and the rest 12 

belonged to 1b. Interestingly Centre 1 and 2 revealed only 1bwhereas Centre 3 and 4 revealed 1b and 3b. This 

genotypic study indicates that the prevalence of HCV genotype varies from Centre to Centre. HCV genotyping 

assay determined the Genotypes 1, 2,3,4,5 & 6 for the Anti HCV positive case, revealed that it belonged to 

genotype 3b.  

 

Table 6: Distribution of HCV genotypes 

Centre HCV 

positive 

HCV genotypes 

1b 3b mixed 

Total (%) 28 (100%) 12 (48.9%) 16(57.1%) - 

 

DISCUSSION 

Hepatitis B and Hepatitis C viral infections are one of 
the major health problems globally.7 Chronic renal 

failure (CRF) patients, who are on hemodialysis, 

constitute a high risk of acquiring both parentally 

transmitted HBV and HCV infections.8 There are 

various or multiple causes to acquire these infections 

and seroconversion when CKD patients were put on 

MHD. Hence this study was undertaken with the view 

of finding the prevalence and seroconversion of CKD 

on MHD.  

628 were in the age group of 25 and 44, 801 in the age 

range of 45 to 64 and 255 were 65 years and above. 

Most of the CKD patients were at the age of 45 and 
above in this present observation that tallied with` the 

similar study of Abed El –kader Y El –Ottolet al.,9 

that showed the age range of 18-60 years with mean 

range of 44.5 years . 

In the present study there was male preponderance. 

The ratio between male to female was 2:1. In most of 

the population male preponderance was noted in 
concordance with the study Khaled Z Badareenet 

al.,10 that showed males were 61% and females were 

39%. The male preponderance was due to health 

seeking behavior and preference was given to males 

by the existing social system. 

Out of 252 HD patients, Diabetes mellitus 85 (33.7 

%,) and hypertension 60 (23.8%) were the most 

common causes of renal failure. Similar to this study, 

a study by Hamzeh Al Zabadiet al.,11 showed that 

Diabetes mellitus (35.4%) and Hypertension (25.8%) 

were the most common causes for renal failure.as 

Diabetes mellitus and hypertension are the metabolic 
disorders affecting mainly the kidney. 

This study subjects who underwent HD for more than 

5 years acquired greater risk of HCV infection, 

compared to patients with duration of HD less than 

three years which is similar to study Michael Jadoul et 
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al.,12 

Blood transfusion is cause for acquiring Hepatitis B 

and Hepatitis C viral infections was observed in 

earlier years befo0re the introduction of advanced 

screening tests for Hepatitis virus. Transmission of 
Hepatitis B and Hepatitis C viral infections was 

demonstrated earlier by similar to studies by Shiha 

AM et al.,13 and Rajapurkar M et al.,14 

Earlier studied demonstrated increased occurrence of 

seroconversion when CKD patients on HD moved 

from one center to another. This study was supported 

by Thompson et al.,15 & Goodkin et al.,16. In the 

present study seroconversion was seen in the same 

center. 

HBV vaccination has brought down the occurrence of 

HBV infection among CKD on MHD. Since CKD and 

HD is immunocompromised state, they need a greater 
number of doses as primary dose at 0, 1, 2 months and 

booster dose at 6 months than regular immunization 

schedule. In the present study seroconversion rate of 

HbsAg was 0.25% (4/1590). The occurrence would 

have been most likely that the patients would have 

been in incubation period of acquiring HBV infection. 

Similar observation were noticed by Akram et al.,17 

and Schneeberger et al.,18 Prevalence of HBsAg in 

present study was in accordance with Mohammad Ali 

et al.,19.  

Seroprevalence of anti HCV in present study was 
similar with other studies by Abed El-kader Y et al.,9 

and Khaled z Badreenet al.,10 Prevalence of HBV and 

HCV among the hemodialysis patients were assessed 

and found to be 0.4% in HCV and nil in HBV. 

Itshowed variations with other studies,  

In recent years there is a significant decrease in the 

prevalence of both HBV and HCV infections in 

industrialized countries. This decline is attributed, 

among other factors, like decrease in blood 

transfusions, administration of Erythropoietin, 

intensive vaccination against HBV and 

implementation of general biosecurity measures ,hand 
hygiene ,to prevent transmission of infection in 

hemodialysis units. Therefore, hospital infection 

control practices for the control of viral hepatitis must 

be introduced in all dialysis units.20 

The present study of HD patients attending Centres 

1,2,3,4 showed co-infection of HBsAg and Anti HCV 

as 0,0,0.64% AND 1.8% respectively. This is in 

concordance with studies by Edey M et al.,21 Ghadir 

MR et al.,20 

Both Hepatitis B virus and Hepatitis C virus share 

common mode of parenteral transmission .Both 
viruses can inhibit each other simultaneously; either 

virus can play a dominant role; both viruses have the 

ability to induce seroconversion of the other; the 

chronology of infection has a role in determining the 

dominant virus; and HBV and HCV can alternate their 

dominance.11 However, the overall dominant effect 

appears to be HCV suppression of HBV. It is 

postulated that HBV coinfection in HCV-infected 

patients cannot be excluded by negative HBsAg status 

alone. Repeat PCR analysis might be required for the 

detection of HBV infection, especially in patients with 

HCV-related CLD.12 

The present study showed that out of a total of 28706 

study subjects, 26 patients were HCV Reactive, and 
most of the patients were3b (38.4%) followed by 1b 

(62% ). This is in concordance with the studies by 

L.K.Silvaet al.,22 Simmonds P et al.,23 and Fabrizzi F 

et al.,24 as 61% & 39%, 59.8%, & 38.2%, 63% & 37% 

were 1b and 3b respectively. 

An effective strategy to prevent nosocomial 

transmission of HBV and HCV in hemodialysis units 

to reduce the prevalence of infection should be 

implemented in strict compliance, with biosafety 

standards, measures of education, hygiene. 

As our study showed, increased HCV prevalence than 

HBV we could conclude that the hepatitis C infection 
presents a high prevalence in patients undergoing 

dialysis and an anti-HCV test should be performed 

before being scheduled for hemodialysis Closed 

control of services should be given to HD patients 

such as blood transfusion and staff training to prevent 

the spread of this infection. 

 

CONCLUSION 
During the study period 1705 cases of CKD on MHD 

were screened. Male: female ratio among the study 

group was 2:1.Thereby indicating that there is male 
preponderance for MHD. The mean and median age 

patients undergoing MHD was 42.6 and 47 years 

respectively. Prevalence of HbsAg, Anti HCV and 

both among CKD at the initiation of MHD was 0.01, 

0.87 and 0.29% respectively. The prevalence of 

HbsAg and Anti HCV among the healthy population 

was 1.3 and 0.9% respectively. Comparison of 

distribution of HbsAg and Anti HCV among MHD 

patients and healthy volunteers revealed that HbsAg 

was observed (p<0.05) among healthy volunteers, 

whereas there is no significant difference with regards 

to Anti HCV. 
Seroconversion at the end of 3 months of MHD 

among the cases who were negative for HbsAg and 

Anti HCV was 0.25 and 0.5% respectively. 

Distribution of viral markers among healthy 

volunteers and HD population revealed that males 

were more affected compared to females irrespective 

of HbsAg or Anti HCV. Genotype 3b was identified 

in 16 (57.1%) of 28 cases (42.9%) and 1b in rest of 

the cases. 

 

Conflict of Interest: None to declare 
Source of funding: Nil 

 

REFERENCES 
1. Matthew Edey, Katherine Barraclough and David W 

Johns JenniferH. MacLauchlan and Benjamin C. 

Cowie1, Review article:Hepatitis B and Dialysis, 2015; 
69(4); 635- 36. 

2. "Hepatitis C FAQs for Health Professionals". CDC. 
Ryan KJ, Ray CG, eds. (2004). 

3. Sherris Medical Microbiology (4th Ed.). McGraw Hill. 



International Journal of Life Sciences, Biotechnology and Pharma Research Vol. 14, No. 3, March 2025              Online ISSN: 2250-3137 

                                                                                                                                                                                        Print ISSN: 2977-0122 

DOI: 10.69605/ijlbpr_14.3.2025.154 

888 
©2025Int. J. LifeSci.Biotechnol.Pharma.Res. 

pp. 551–52.Rosen, HR (2011- 06-23). Manka, Paul; 
Verheyen, Jens; Gerken, Guido; Canbay, Ali. "Liver 
Failure due to Acute Viral Hepatitis (A-E)". Visceral 
Medicine. 2016,32 (2): 80–85. 

4. Mueller, S; Millonig G; Seitz HK (2009-07-28). 

"Alcoholic liver disease and hepatitis C: a frequently 
underestimated combination" (PDF). World Journal of 
Gastroenterology.2009; 15 (28): 3462–71. 

5. Fattovich, G; Stroffolini, T; Zagni, I; Donato, F 
(November 2004). "Hepatocellular carcinoma in 
cirrhosis: incidence and risk factors". 
Gastroenterology. 127(4):35–50. 

6. Zaltron, S; Spinetti, A; Biasi, L; Baiguera, C; Castelli, 

F (2012). "Chronic HCV infection: epidemiological 
and clinical relevance". BMC Infectious Diseases. 
;2006; 12 (2):678-81. 

7. Kondo Y, Ninomiya M, Kakazu E, Kimura O, 
Shimosegawa T. Hepatitis B surface antigen could 
contribute to the immunopathogenesis of hepatitis B 
virus infection. ISRN Gastroenterol. 
2013;2013;(6):935295. 

8. Lopez-Serrano P, Perez-Calle JL, SanchezTembleque 
MD. Hepatitis B and inflammatory bowel disease: 
Role of antiviral prophylaxis. World J Gastroenterol. 
2013;19(9):1342-8. 

9. El-kader Y El-Ottol A, Elmanama AA, Ayesh BM. 
Prevalence and risk factors of hepatitis B and C viruses 
among haemodialysis patients in Gaza strip, Palestine. 
Virol J. 2010 Sep 1;7:210.  

10. Palestine,Khaled Z. Badareen. Prevalence of hepatitis 
B and C viruses among hemodialysis patients in 
Southern West Bank. 2016; 2(5): 67-69. 

11. Al Zabadi, Hamzeh; Tuffaha, Ayah; Abdallah, Shatha; 
Hussein, Azmi; and Khdour, Maher (2018) "Evaluation 
of hypertension knowledge among hypertensive and 
non-hypertensive adults: a cross-sectional study from 
Palestine," Palestinian Medical and Pharmaceutical 
Journal: Vol. 3 :Iss. 2 , Article 5. 

12. Michel Jadoul, Jean-Louis Poignet, Colin Geddes, 
Francesco Locatelli, Charlotte Medin, Magdalena 
Krajewska, Guillermina Barril, Ernst Scheuermann, 
Sandor Sonkodi, Patrick Goubau, the HCV 
Collaborative Group, The changing epidemiology of 
hepatitis C virus (HCV) infection in haemodialysis: 
European multicentre study, Nephrology Dialysis 
Transplantation, Volume 19, Issue 4, April 2004, 

Pages 904–909, 
13. Shiha G, Soliman R, Serwah A, Mikhail NNH, Asselah

 T, Easterbrook P. A same day ‘test and treat’ model 
for chronic HCV and HBV infection: Results from two 
community-based pilot studies in Egypt. J Viral 
Hepat. 2020; 27: 593–601. 

14. Rajapurkar M, John, G, Kirpalani A, Abraham G, 
Agarwal SK, Almeida AF, et al. What do we know 

about chronic kidney disease in India: first report of the 

Indian CKD registry. BMC nephrology. 2012;13:10. 
DOI: 10.1186/1471-2369-13-10. 

15. Thompson P, Morgan CE, Ngimbi P, Mwandagalirwa 
K, Ravelomanana NLR, Arresting vertical transmission 
of hepatitis B virus (AVERT-HBV) in pregnant 

women and their neonates in the Democratic Republic 
of the Congo: a feasibility study. Lancet Glob Health. 
2021 Nov;9(11):e1600-e1609.  

16. Goodkin, David A.*; Bieber, Brian*; Jadoul, Michel; 
Martin, Paul; Kanda, Eiichiro; Pisoni, Ronald 
L.*. Mortality, Hospitalization, and Quality of Life 
among Patients with Hepatitis C Infection on 
Hemodialysis. Clinical Journal of the American 

Society of Nephrology 12(2):p 287-297, February 
2017. 

17. Schneeberger, P. M., J. Vos, and W. C. Van Dijk. 
"Prevalence of antibodies to hepatitis C virus in a 
Dutch group of haemodialysis patients related to risk 
factors." Journal of Hospital Infection 25.4 (1993): 
265-270. 

18. Akram, A., et al. "Detection of Hepatitis B Virus DNA 

among Chronic and potential Occult HBV patients in 
resource‐limited settings by Loop‐Mediated Isothermal 
Amplification assay." Journal of viral hepatitis 25.11 
(2018): 1306-1311. 

19. Ali, Muhammad, et al. "Hepatitis B virus in Pakistan: a 
systematic review of prevalence, risk factors, 
awareness status and genotypes." Virology journal 8 
(2011): 1-9. 

20. Ghadir MR, Belbasi M, Heidari A, Sarkeshikian SS, 
Kabiri A, Ghanooni AH, Iranikhah A, Vaez-Javadi M, 
Alavian SM. Prevalence of hepatitis d virus infection 
among hepatitis B virus infected patients in qom 
province, center of iran. Hepat Mon. 2012 
Mar;12(3):205-8.  

21. Edey M, Barraclough K, Johnson DW. Review article: 
Hepatitis B and dialysis. Nephrology (Carlton). 2010 
Mar;15(2):137-45.  

22. Silva, Mário J.a,b; Valente, Joãod; Capela, Tiagoa,c; 
Russo, Pedroa; Calinas, Filipea. Epidemiology of 
hepatitis B in Portugal. European Journal of 
Gastroenterology &Hepatology 29(3):p 249-258, 
March 2017.  

23. Smith DB, Bukh J, Kuiken C, Muerhoff AS, Rice CM, 
Stapleton JT, Simmonds P. Expanded classification of 
hepatitis C virus into 7 genotypes and 67 subtypes: 

updated criteria and genotype assignment web 
resource. Hepatology. 2014 Jan;59(1):318-27.  

24. Ferraz, M. L., Strauss, E., Perez, R. M., Schiavon, L. 
L., Ono, S. K., (2020). Brazilian Society of Hepatology 
and Brazilian Society of Infectious Diseases Guidelines 
for the Diagnosis and Treatment of Hepatitis B. The 
Brazilian Journal of Infectious Diseases, 24(5), 434-
451. 

 


	Present study was hospital based, prospective cross sectional and multicentered study, conducted in department of Microbiology, Department of Nephrology and Hemodialysis unit, Trichy SRM Medical College Hospital and Research Centre, Irungalur, Trichy,...
	Inclusion criteria
	 Patients of All age groups, both Genders, cases of Adult CKD taken for maintenance Haemodialysis, who had not received HBV vaccination at any point earlier, free from overt infection, immunosuppression & free from any chronic disease including autoi...
	Exclusion criteria
	Data was collected and compiled using Microsoft Excel,analysed using SPSS 23.0 version. Statistical analysis was done using descriptive statistics.
	Conflict of Interest: None to declare
	Source of funding: Nil
	REFERENCES
	1. Matthew Edey, Katherine Barraclough and David W Johns JenniferH. MacLauchlan and Benjamin C. Cowie1, Review article:Hepatitis B and Dialysis, 2015; 69(4); 635- 36.
	2. "Hepatitis C FAQs for Health Professionals". CDC. Ryan KJ, Ray CG, eds. (2004).
	3. Sherris Medical Microbiology (4th Ed.). McGraw Hill. pp. 551–52.Rosen, HR (2011- 06-23). Manka, Paul; Verheyen, Jens; Gerken, Guido; Canbay, Ali. "Liver Failure due to Acute Viral Hepatitis (A-E)". Visceral Medicine. 2016,32 (2): 80–85.
	4. Mueller, S; Millonig G; Seitz HK (2009-07-28). "Alcoholic liver disease and hepatitis C: a frequently underestimated combination" (PDF). World Journal of Gastroenterology.2009; 15 (28): 3462–71.
	5. Fattovich, G; Stroffolini, T; Zagni, I; Donato, F (November 2004). "Hepatocellular carcinoma in cirrhosis: incidence and risk factors". Gastroenterology. 127(4):35–50.
	6. Zaltron, S; Spinetti, A; Biasi, L; Baiguera, C; Castelli, F (2012). "Chronic HCV infection: epidemiological and clinical relevance". BMC Infectious Diseases. ;2006; 12 (2):678-81.
	7. Kondo Y, Ninomiya M, Kakazu E, Kimura O, Shimosegawa T. Hepatitis B surface antigen could contribute to the immunopathogenesis of hepatitis B virus infection. ISRN Gastroenterol. 2013;2013;(6):935295.
	8. Lopez-Serrano P, Perez-Calle JL, SanchezTembleque MD. Hepatitis B and inflammatory bowel disease: Role of antiviral prophylaxis. World J Gastroenterol. 2013;19(9):1342-8.
	11. Al Zabadi, Hamzeh; Tuffaha, Ayah; Abdallah, Shatha; Hussein, Azmi; and Khdour, Maher (2018) "Evaluation of hypertension knowledge among hypertensive and non-hypertensive adults: a cross-sectional study from Palestine," Palestinian Medical and Phar...
	12. Michel Jadoul, Jean-Louis Poignet, Colin Geddes, Francesco Locatelli, Charlotte Medin, Magdalena Krajewska, Guillermina Barril, Ernst Scheuermann, Sandor Sonkodi, Patrick Goubau, the HCV Collaborative Group, The changing epidemiology of hepatitis ...
	13. Shiha G, Soliman R, Serwah A, Mikhail NNH, Asselah T, Easterbrook P. A same day ‘test and treat’ model for chronic HCV and HBV infection: Results from two community-based pilot studies in Egypt. J Viral Hepat. 2020; 27: 593–601.
	14. Rajapurkar M, John, G, Kirpalani A, Abraham G, Agarwal SK, Almeida AF, et al. What do we know about chronic kidney disease in India: first report of the Indian CKD registry. BMC nephrology. 2012;13:10. DOI: 10.1186/1471-2369-13-10.
	15. Thompson P, Morgan CE, Ngimbi P, Mwandagalirwa K, Ravelomanana NLR, Arresting vertical transmission of hepatitis B virus (AVERT-HBV) in pregnant women and their neonates in the Democratic Republic of the Congo: a feasibility study. Lancet Glob Hea...
	16. Goodkin, David A.*; Bieber, Brian*; Jadoul, Michel; Martin, Paul; Kanda, Eiichiro; Pisoni, Ronald L.*. Mortality, Hospitalization, and Quality of Life among Patients with Hepatitis C Infection on Hemodialysis. Clinical Journal of the American Soci...
	17. Schneeberger, P. M., J. Vos, and W. C. Van Dijk. "Prevalence of antibodies to hepatitis C virus in a Dutch group of haemodialysis patients related to risk factors." Journal of Hospital Infection 25.4 (1993): 265-270.
	18. Akram, A., et al. "Detection of Hepatitis B Virus DNA among Chronic and potential Occult HBV patients in resource‐limited settings by Loop‐Mediated Isothermal Amplification assay." Journal of viral hepatitis 25.11 (2018): 1306-1311.
	19. Ali, Muhammad, et al. "Hepatitis B virus in Pakistan: a systematic review of prevalence, risk factors, awareness status and genotypes." Virology journal 8 (2011): 1-9.
	20. Ghadir MR, Belbasi M, Heidari A, Sarkeshikian SS, Kabiri A, Ghanooni AH, Iranikhah A, Vaez-Javadi M, Alavian SM. Prevalence of hepatitis d virus infection among hepatitis B virus infected patients in qom province, center of iran. Hepat Mon. 2012 M...
	21. Edey M, Barraclough K, Johnson DW. Review article: Hepatitis B and dialysis. Nephrology (Carlton). 2010 Mar;15(2):137-45.
	22. Silva, Mário J.a,b; Valente, Joãod; Capela, Tiagoa,c; Russo, Pedroa; Calinas, Filipea. Epidemiology of hepatitis B in Portugal. European Journal of Gastroenterology &Hepatology 29(3):p 249-258, March 2017.
	23. Smith DB, Bukh J, Kuiken C, Muerhoff AS, Rice CM, Stapleton JT, Simmonds P. Expanded classification of hepatitis C virus into 7 genotypes and 67 subtypes: updated criteria and genotype assignment web resource. Hepatology. 2014 Jan;59(1):318-27.
	24. Ferraz, M. L., Strauss, E., Perez, R. M., Schiavon, L. L., Ono, S. K., (2020). Brazilian Society of Hepatology and Brazilian Society of Infectious Diseases Guidelines for the Diagnosis and Treatment of Hepatitis B. The Brazilian Journal of Infecti...

