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Hepatitis D in hemodialysis setting:
A short review

Introduction

Hepatitis Delta Virus (HDV) is a small defective RNA 
virus that replicates and always exists only in the pres-
ence of hepatitis B virus (HBV).1 The epidemiology of 
HDV infection is similar to HBV but with notable ex-
ceptions. Evidence of HDV infection was found all 
around the world and epidemiological studies have 
revealed that the prevalence of HDV infection among 
HBsAg carriers is approximately 5% worldwide.2,3 On 
the other hand, the prevalence of hepatitis D infection 
in HBV carriers seems to be different in various set-
ting of patients and different parts of the world.4-6 HDV 
infection occurs worldwide but incidence and preva-
lence data are limited due to inaccurate reporting and 

delayed detection. It is more difficult to determine the 
number of cases of acute or fulminant hepatitis related 
to HDV infection, as the incidence varies among con-
tinents, countries, and regions. Hepatitis D infection 
varies from a mild disease to chronic hepatitis or even 
fulminant hepatic failure (FHF). Currently, two forms 
of simultaneous infection of HDV and HBV have been 
described: co-infection and super-infection. In spite of 
evidences reflecting different pathophysiologic mech-
anisms of these two types of HBV/HDV infection, both 
of these entities can potentially lead to irreversible 
hepatic damage. Although super-infection with HDV is 
one of the most important reasons for chronic hepatic 
failure, co-infection may lead to FHF.2,7

Hepatitis B Virus (HBV) infection in hemodialysis 
(HD) patients varies among different localities and 
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ABSTRACT

Hepatitis D virus (HDV) infection in hemodialysis (HD) patients has re-
mained as a serious worldwide problem for health care system for many 
years. High probability of HDV/HBV transmission in HD patients due to 
chronic transfusion, high mortality and morbidity rate of hepatitis D, diag-
nostic problems of HDV in HD patients, irreversible complications of HDV 
infection and uncertainly difficult and controversial treatments have made 
HDV infection a major concern in HD patients. Considering that there is 
not efficient treatment for HDV infection, prevention and early detection 
seems to be the best solution for limiting the rate of transmission of HDV. A 
short review of the literature was made in order to guide for control of this 
important infection in HD patients.
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correlates with the endemicity in the general popula-
tion of the region. HBV prevalence has decreased in 
many countries in general population and dialysis pa-
tients after improvement in people’s knowledge about 
risk factors, national vaccination programs for neo-
nates and vaccination of high risk groups.8 The overall 
incidence and prevalence of HBV infection in dialysis 
patients has decreased over the years as a result of 
routine screening of blood products for HBsAg, the 
advent of recombinant human erythropoietin, HBV 
vaccination and the implementation of infection con-
trol measures.  However, the prevalence and incidence 
rates of HBsAg positivity are still high among patients 
undergoing maintenance hemodialysis in the less de-
veloped countries.

HBV/HDV transmission with different rates has 
been reported as a major problem in HD patients pre-
viously.4,6,9 High probability of HDV/HBV transmission 
in HD patients seems to be related to transfusion and 
lack of adherence to universal precaution.10 Unfortu-
nately the physicians in dialysis centers do not usually 
check the HDV infection in their HBV-infected patients 
and diagnosis of HDV infection faces with some prob-
lems. In addition, HDV/HBV infections are associated 
with significant mortality and morbidity.11-13  Contro-
versy regarding management of hepatitis D in HBs Ag-
positive HD makes the treatment protocols a major 
concern.2,11 There are limited studies that have been 
conducted on HDV infection in HD individuals. Trans-
mission of HDV is similar to HBV, via blood and blood 
fluids containing the virus, and infection spreads by 
parenteral routes.14 Dialysis patients may acquire HDV 
infection as they are at risk of hepatitis B infection. In 
European countries, South Asia countries and  the USA, 
HDV infection is restricted to high risk group of drug 
addicts and has decreased during the recent years .15 It 
is believed that the reduction in hepatitis D incidence 
is largely due to the reduction in incidence of HBV.16 
There are some reports of acute and fulminant hepa-
titis or symptom-free transmission in dialysis patients 
with HBV and HDV infections.17-19 The prevalence var-
ies from zero to 44.5% in hemodialysis patients.6,20 
Also, the prevalence of HDV in different groups is re-
lated to routes of transmission. In Iran, the main route 
for HBV transmission was vertical in the past8 and the 
difference between the prevalence of HDV infection in 
hemodialysis patients (44.5%) and asymptomatic car-
riers (2.5%) is significant.20 

However, it appears that there is no specific proto-
col to prevent, diagnose and also to control HDV infec-
tion in HD patients, that has been introduced globally. 
Consequently, HDV infection seems to be a relatively 
neglected issue, especially in HBsAg-positive HD sub-
jects. In order to emphasize the importance of HDV in-
fection in hemodialysis setting and its control a short 
review of literature was done.

Methods

The literature search for HDV infection in hemodi-
alysis patients was done by using electronic database 
MEDLINE (1985 to Dec 2008), EMBASE (1988 to July 
2008), OVID (1976 to July 2008), Google Scholar (for 
local websites and medical journals). The search was 
conducted using the following key words “hemodialy-
sis” or “dialysis” in combination with “HDV” or “hepa-
titis D”. Manual search by using citation in previous 
publication was performed and we tried to find the 
full text or abstract by another search in Google. Our 
search was restricted to papers in English language.

Discussion

There are three patterns of transmission of HDV infec-
tion in the world. In Italy and Greece, the infection is 
endemic, In Latin America countries such as Venezu-
ela, the infection has epidemic pattern and finally in 
Western countries it occurs in high-risk groups such 
as intravenous drug users. Vaccination against HBV 
and decrease in HBV infection in hemodialysis pa-
tients has changed the epidemiology of HDV infection. 
However, it still continues to represent a public health 
problem in some parts of the world.21-24 It is clear that 
the rate of HDV positivity in HD patients appears to 
be significantly higher than in HBV-infected general 
population.7,10,25 Although a few studies have been car-
ried out in this field, some studies have revealed that 
HDV is still a major medical problem in HD patients 
especially in developing countries.9,26 There is a cer-
tain controversy regarding the prevalence of HDV in-
fection in HD patients in European countries. Some 
European reports have shown that HDV infection is 
extremely rare or absent in HD patients;6 but other 
studies have revealed that even in Europe, HDV might 
be a major trouble in HD patients.4 Despite these con-
troversies, no further detailed studies have been con-
ducted in Europe to clarify the frequency rate of HDV 
in HD patients.

It seems that HDV infection is a serious problem in 
Asian countries. The prevalence of HDV infection in HD 
patients have reported to be more than 8% in Turkey,27 
7.7% in Oman,26 12.4%  in Saudi Arabia.9 Although the 
prevalence of HDV in HD patients reported in these 
studies seems to be more than the global prevalence 
(5%), no other specific researches have been carried 
out since 1994 regarding the frequency rate of HDV in 
HD patients in Middle East. 

The higher risk of HBV infection makes HD patients 
as a potential main source of HDV infection in the so-
ciety.  Transmission of HDV has been demonstrated 
to be quite similar to HBV.10 It appears that HD pa-
tients are acquiring the HDV infection soon after start 
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of hemodialysis. As a consequence, HD patients may 
become HDV carriers for a long period of time. As al-
ready mantioned, two forms of the acute HDV infec-
tion may occur: co-infection (simultaneous acquisition 
of HBV and HDV infection) and super-infection (acute 
HDV infection in a chronic HBsAg carrier). In patients 
with co-infection, the rate of progression to chronic 
hepatitis seems to be similar to acute HBV infection, 
but these subjects are at a significant risk of FHF.2,7 In 
contrast, patients with super-infection almost always 
experience chronic hepatitis D; so, in this setting, cir-
rhosis due to chronic progressive liver disease is a 
major concern.11-13 Although cirrhosis is known as an 
irreversible phenomenon, early diagnosis of cirrho-
sis could be an alarm for physicians to be prepared 
for the following complications such as esophageal 
varices or hepatic encephalopathy. Unfortunately the 
success rate of therapy with unique approved drug, 
alpha interferon in HD patients with HDV infection 
is disappointing.11,25 This fact emphasizes prevention 
strategies for control of HDV infection in HD patients. 
The best strategy for prevention of HDV infection in 
HD patients is focused on reduction of HBV infection 
by vaccination and health precaution.25,28 Serological 
test for anti-HDV antibody by ELISA and detection of 
HDV RNA, are the main used tests in HDV infection di-
agnostics.29,30 

Theoretically, it seems that ultrafiltration of plasma 
in HD patients during dialysis process can result in 
a decrease or disappearance of antibodies from the 
serum. This makes the diagnosis of HDV infection in 
HD patients more difficult. The other conflict with di-
agnosis of HDV infection is the delay in production of 
HDV-Ab.30 Since HDV-Ab is usually detectable several 
weeks after HDV infection, it might not be detected in 
patients suffering from FHF and physicians should rely 
on PCR studies in seronegative subjects. For diagnosis 
of infection, the high level of suspicious is necessary. 
Unfortunately until now, there is not any guideline for 
diagnosis of HDV infection in HD patients. However, in 
asymptomatic patients, the anti-HDV antibody before 
dialysis session is recommended. 

Segregation of HDV-positive subjects among HBsAg 
positive individuals has not been addressed in any 
published article. Hower, it may be better to dedicate 
the dyalisis machine(s) to HDV/HBV infected HD pa-
tients and separate them from those with HBV infec-
tion.31 

Conclusion

There are few published articles about prevalence of 
HDV infection in HD patients, especially in develop-
ing countries. Neverthelss, it is an important cause of 
fulminant hepatitis in HD patients in developed coun-

tries.18 Periodic testing for HDV infection by anti-HDV 
antibody in HBsAg positive carriers on chronic hemo-
dialysis treatment is recommendable. All HD patients 
should vaccinate against HBV infection and follow up 
for anti-HBs antibody screening. Reduction of HBV in-
fection in HD patients would be the best solution to 
control the HDV infection in HD patients. Dedication 
of HDV/HBV machines and infected patients in HD 
centers is also a prudent strategy. Emphasizing the 
adherence to universal precaution should not be for-
gotten, also. It is obvious that the HDV infection in HD 
patients has been forgotten! There is an apparent lack 
of attempts to conduct more investigations and create 
definite protocols to reduce the incidence of HDV in-
fection in HD patients. The global attempt should start 
soon. Tomorrow is too late!

References

Taylor JM. Genetic organization and replication strategy of 1.	
hepatitis delta virus. Semin Virol. 1993;4:313-7.

Alavian SM. Hepatitis D Is a Forgotten Problem in Hemodi-2.	
alysis Patients in the World. Hepat Mon. 2008;8(1):1.

Chan T-M. Hepatitis B virus and dialysis patients.  3.	
2008 [updated May 30, 2008   cited 2008]; Available 
from:http://www.uptodate.com/patients/content/topic.
do?topicKey=~JEErObIyItFYyeO.

Delic D, Gotic M, Ostric V, Fridman V, Nikolic P, Jemuovic 4.	
L, et al. Epidemiology of hepatitis D virus (delta) infection in 
Yugoslavia. Liver. 1993 Dec;13(6):302-4.

Jacobson IM, Dienstag JL, Werner BG, Brettler DB, Levine 5.	
PH, Mushahwar IK. Epidemiology and clinical impact of hepa-
titis D virus (delta) infection. Hepatology (Baltimore, Md. 1985 
Mar-Apr;5(2):188-91.

Pol S, Dubois F, Mattlinger B, Carnot F, Legendre C, Brechot 6.	
C, et al. Absence of hepatitis delta virus infection in chronic 
hemodialysis and kidney transplant patients in france. Trans-
plantation. 1992 Dec;54(6):1096-7.

Negro F, Lok AS. Pathogenesis and clinical manifestations 7.	
of hepatitis D virus infection.  2008 [updated February 1, 2008   
cited 2008]; Available from:http://www.uptodate.com/pa-
tients/content/topic.do?topicKey=~2PtxNnTmTmcJqt.

Alavian SM, Fallahian F, Bagheri-Lankarani K. The Changing 8.	
Epidemiology of Viral Hepatitis B in Iran. J Gastrointestin Liver 
Dis. 2007;16(4):403-6.

al Nasser MN, al Mugeiren MA, Assuhaimi SA, Obineche 9.	
E, Onwabalili J, Ramia S. Seropositivity to hepatitis C virus in 
Saudi haemodialysis patients. Vox sanguinis. 1992;62(2):94-7.

Lusida MI, Surayah, Sakugawa H, Nagano-Fujii M, Soetjipto, 10.	
Mulyanto, et al. Genotype and subtype analyses of hepatitis 
B virus (HBV) and possible co-infection of HBV and hepati-
tis C virus (HCV) or hepatitis D virus (HDV) in blood donors, 
patients with chronic liver disease and patients on hemodi-
alysis in Surabaya, Indonesia. Microbiology and immunology. 
2003;47(12):969-75.

Hsieh TH, Liu CJ, Chen DS, Chen PJ. Natural course and 11.	
treatment of hepatitis D virus infection. Journal of the Formo-
san Medical Association = Taiwan yi zhi. 2006 Nov;105(11):869-
81.



http://saliniana.com.ba 62

ACTA MEDICA SALINIANA     Volume 38, No 2 : 2009Alavian SM

Lacombe K, Boyd A, Desvarieux M, Serfaty L, Bonnord P, 12.	
Gozlan J, et al. Impact of chronic hepatitis C and/or D on liver 
fibrosis severity in patients co-infected with HIV and hepatitis 
B virus. AIDS (London, England). 2007 Nov 30;21(18):2546-9.

Sheng WH, Hung CC, Kao JH, Chang SY, Chen MY, Hsieh SM, 13.	
et al. Impact of hepatitis D virus infection on the long-term 
outcomes of patients with hepatitis B virus and HIV coinfection 
in the era of highly active antiretroviral therapy: a matched co-
hort study. Clin Infect Dis. 2007 Apr 1;44(7):988-95.

Rizzetto M, Verme G. Delta hepatitis-present status. J He-14.	
patol. 1985;1:187-93.

Roggendorf M, Gmelin K, Zoulek G, Wolf P, Schlipkoter U, 15.	
Jilg W, et al. Epidemiological studies on the prevalence of hep-
atitis Delta virus infections in the Federal Republic of Germany. 
J Hepatol. 1986;2(2):230-6.

Gaeta GB, Stroffolini T, Chiaramonte M, Ascione T, Stornai-16.	
uolo G, Lobello S, et al. Chronic hepatitis D: a vanishing Dis-
ease? An Italian multicenter study. Hepatology. 2000 Oct;32(4 
Pt 1):824-7.

Marinucci G, Di Giacomo C, Orchi N, Iannicelli G, Ferrazzi 17.	
M, De Paolis P, et al. [HBV and HDV infection in chronic he-
modialysis treatment patients]. Rivista europea per le scienze 
mediche e farmacologiche = European review for medical and 
pharmacological sciences = Revue europeenne pour les scienc-
es medicales et pharmacologiques. 1987 Sep;9(3):313-6.

Kharsa G, Degott C, Degos F, Carnot F, Potent F, Kreis H. Ful-18.	
minant hepatitis in renal transplant recipients. The role of the 
delta agent. Transplantation. 1987 Aug;44(2):221-3.

Gmelin K, Roggendorf M, Schlipkoter U. Delta infection in a 19.	
hemodialyzed patient. J Infect Dis. 1985;151:374.

Rezvan H, Taroyan S, Forouzandeh B, Fadaiee S, Azordegan 20.	
F. A study on delta virus infection and its clinical impact in Iran. 
Infection. 1990;18(1):26-8.

Hadziyannis SJ. Review: hepatitis delta. J Gastroenterol He-21.	
patol. 1997 Apr;12(4):289-98.

London WT, Evans AA. The epidemiology of hepatitis viruses 22.	
B, C, and D. Clinics in laboratory medicine. 1996 Jun;16(2):251-
71.

Ponzetto A, Forzani B, Parravicini PP, Hele C, Zanetti A, 23.	
Rizzetto M. Epidemiology of hepatitis delta virus (HDV) infec-
tion. Eur J Epidemiol. 1985 Dec;1(4):257-63.

Rizzetto M. Delta virus hepatitis. Adv Exp Med Biol. 24.	
1989;257:205-9.

Negro F, Lok AS. Treatment and prevention of hepatitis D 25.	
virus infection.  2008 [updated June 5, 2008 cited 2008]; Avail-
able from: http://www.uptodate.com/online/content/topic.d
o?topicKey=heptitis/5851&selectedTitle=1~150&source=sear
ch_result.

Al-Dhahry SS, Aghanashinikar PN, Al-Marhuby HA, Buhl 26.	
MR, Daar AS, Al-Hasani MK. Hepatitis B, delta and human im-
munodeficiency virus infections among Omani patients with 
renal diseases: A seroprevalence study. Annals of Saudi medi-
cine. 1994 Jul;14(4):312-5.

Altuglu I, Ozacar T, Sertoz RY, Erensoy S. Hepatitis delta 27.	
virus (HDV) genotypes in patients with chronic hepatitis: mo-
lecular epidemiology of HDV in Turkey. Int J Infect Dis. 2007 
Jan;11(1):58-62.

Hall GF. Hepatitis A, B, C, D, E, G: an update. Ethnicity & 28.	
disease. 2007 Spring;17(2 Suppl 2):S2-40-5.

Barton EN, King SD, Douglas LL. The seroprevalence of 29.	
hepatitis and retroviral infection in Jamaican haemodialysis pa-
tients. The West Indian medical journal. 1998 Sep;47(3):105-
7.

Negro F, Lok AS. Diagnosis of hepatitis D virus infection.  30.	
2007 [updated August 1, 2007; cited 2008]; Available from: 
http://www.uptodate.com/online/content/topic.do?topicKey
=heptitis/5349&selectedTitle=1~150&source=search_result.

Viral hepatitis guidelines in hemodialysis and transplanta-31.	
tion. Am J Transplant. 2004 Nov;4 Suppl 10:72-82.


