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ABSTRACT

Hepatitis B infection is the main cause of liver related mortality in many countries including Iran. Liver transplantation in cirrhosis due
to HBV infection before 1990 was an absolute contraindication. Recurrent infection was a significant event in post liver transplant setting
and resulted in increased risk of graft failure and death except successful transplanted individuals. Advances in antiviral prophylaxis have
now made graft reinfection majority patients as a rare event. Graft and patient survival have been improved significantly during the past
two decades, and consequences of transplantation for hepatitis B virus are now superior to those achieved for most other indications. This
has encouraged many centers including the major liver transplantation center of Iran, in Shiraz, to provide liver transplantation to more
patients with HBV related end stage liver disease. Management of these patients begins before transplantation along with special care
after transplantation. There are some myths and doubts in the management of these patients and one should always balance the cost and
efficiency. One of the major concerns is the high economic and social cost of recurrence and all possible efforts should be performed to
avoid the ominous consequences of reinfection. Having a clear scientific grasp on the management of HBV cirrhosis before and after liver
transplantation, options and protocols, and changing the concept which HBV infected are contraindicated ones for liver transplantation,
and future hopes in increasing patients survival after liver transplantation using the new nucleosides analogues and availability of hepatitis
B immunoglobulin in the transplantation setting. This scientific report paper outlines the insights communicated at the HBV and liver
transplantation symposium during 10th Congress of the Iranian Society for Organ Transplantation, May 2011, Shiraz, Iran.
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Proper knowledge for management of HBV-related cirrhosis before and after liver transplantation seems to be essential for health
care professionals and treating physicians, hepatologists, liver surgeons and their attitude regarding correct and new consensus
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1. Background

Despite the dramatic decrease in prevalence of hepa-
titis B virus (HBV) infection because of HBV vaccination
and improvement in treatment outcomes, this infection
is still a major cause of end stage liver disease and sub-
sequent liver transplantation in the world (1, 2). Before
1990, because of high rate of HBV recurrence and lower
survival of patients infected with HBV, HBV infection was
considered a contraindication for liver transplantation
(1). Immunoprophylaxis with hepatitis B immunoglob-
ulin (HBIG) and oral anti-HBV therapy have improved
the outcome of patients with HBV infection undergone
transplantation (3). Before using HBIG and oral antivi-
ral drugs (Nucleoside analogues), recurrence of HBV
infection after transplantation was the rule and it often
led to liver failure and in some cases death except suc-
cessful transplanted patients (4). Liver graft and patient
survival in patients with HBV infection have improved
significantly during the past decade and much of this
progress is due to advances in antiviral prophylaxis.
However there is still room for improvement in the pre-
ventive measures to avoid recurrence of HBV infection in
patients undergoing liver transplantation (LT) Moreover,
there is some controversy on the dosage and duration of
HBIG therapy in these patients, along with efficiency and
adequacy. There is currently no consensus standardized
recommendation over the therapeutic options which
include HBIG applications (5) and nucleoside analogues
therapy (NAT). These and other issues need to be ad-
dressed in an evidence based manner. There is also need
for further studies especially with newer oral antiviral
drugs (6). About a decade ago with recognition of protec-
tive ability of long-term, high-dose HBIG, HBV became an
accepted indication for LT leading to more patients un-
dergone transplantation in the world and in our region
(7). However, HBIG is expensive and its monotherapy use
carries a risk of HBV recurrence of 15% to25% (3). There are
many controversies regarding the administration route,
dosage, total amount, frequency, and duration of HBIG
treatment. The issue is even more complex in patients re-
ceiving concomitant oral antiviral drugs (8-11). The tran-
sition from combined HBIG and NAT treatment to NAT
alone reduces the costs, side effects, and inconveniences
which are associated with HBIG the frequent injections
of HBIG, probably without sacrificing efficacy. This report
outlines the insights communicated at the HBV and liver
transplantation symposium during 10th Congress of the
Iranian Society for Organ Transplantation, May 2011, Shi-
raz, Iran.

2.Hepatitis B Infection Burden in the World
and the Region; the Rising Concerns and
Growing Hopes for Liver Transplantation
in Patients With HBV Infection

HBV infection is a major global health problem with

an estimated 350 million people infected with this virus
worldwide (12) and approximately 500,000 deaths annu-
ally (2). The most common etiology of liver-related death
is HBV infection in many parts of the world especially in
middle and far east Asia regions (2), but because of the
fear of HBV infection recurrence after liver transplanta-
tion, most centers previously excluded these patients
from the liver transplantation list. With adaptation of the
prophylactic strategies against HBV reinfection which
are now considered essential for patients who undergo
liver transplantation, more patients are now receiving
liver transplantation for this indication. In Iran, about
26.5% of all transplanted cases had positive results of HBs
Ag test and HBV is not a contraindication for liver trans-
plantation anymore (13).

3.Management of HBV Infection in Patients
With Cirrhosis Before Liver Transplantation

Patients with chronic HBV infection are prone to prog-
ress to cirrhosis and complications such as portal hyper-
tension, variceal bleeding, ascites, jaundice, encepha-
lopathy, liver failure and hepatocellular carcinoma. In
these patients the goal is identification and treatment of
complications associated with end stage liver disease in
the preoperative period. One should not only suppress
viral replication which may improve liver function, but
also diagnose and treat correctable complications. In the
presence of irreversible liver disease and a life expectancy
below 12 months with no effective medical or surgical al-
ternatives to transplantation and a poor quality of life,
liver transplantation should be considered. Patients with
HBV-decompensated cirrhosis should be referred for LT,
based on their Model of End Stage Liver Disease (MELD)
score. This score encompasses certain laboratory tests
and is designed to prioritize livers to those patients who
are in the most need. Patients with the highest MELD
scores are allocated liver for transplant in priority. The
necessary medical assessments in these patients are list-
ed in Sidebar . As the risk of developing hepatocellular
carcinoma is high for patients with HBV cirrhosis, surveil-
lance should continue even if the virus is effectively con-
trolled with antiviral drugs (14).

The most important achievements in increasing the sur-
vival of patients with HBV end stage liver disease was the
introduction of potent antiviral drugs. Oral therapy with
nucleoside analogues for HBV infection in decompensated
cirrhosis is highly effective in suppressing HBV DNA and
clearance of HBV DNA from the serum of patients before
LT and may result in significant clinical improvement al-
lowing patients to be removed from the waiting list (15).
Lamivudine has been shown to be very efficacious in treat-
ment of hepatitis B in patients with decompensated cir-
rhosis and improvement of liver failure, but is aggravated
by ahigh incidence of virologic break through due to resis-
tance, up to 53% in patients with cirrhosis after 48 months,
with the risk of rapid decompensation and even death
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Sidebar. The Medical Assessment Before Liver Transplantation

A complete laboratory assessment including

Urine analysis

Complete blood count

Blood chemistries

Liver function tests

Blood and tissue typing

Blood tests for HBV, HCV, HIV, EBV and CMV

Several X-ray examinations, including

Chest X-ray- to tell if the lungs are healthy.

Ultrasound with Doppler- checks the blood flow into and
out of the liver looking at the liver's veins and arteries, as
well as the bile ducts.

CT scan- a computerized image of the abdomen, particu-
larly to determine the size of the liver, major blood vessels,
and the presence of any tumors.

MRI (magnetic resonance imaging)- may be used in place of
a CT scan.

Electrocardiogram (EKG)- echocardiogram

Lung (pulmonary) function tests- to reveal how well the lungs are working. A blood sample may be taken from the pa-
tient's wrist to help determine the amount of oxygen in the blood.

Upper endoscopy for varices, ulcers, inflammation, or any other disease.

Kidney tests

Miscellaneous tests may be necessary, such as: Pap smear and mammogram for women, PSA blood test for men to detect
cancer of the prostate, dental X-rays to detect cavities or infections, and a stool test for hidden blood, which may indi-

cate intestinal bleeding.

The Psychosocial Assessment

due to the virologic breakthrough (16). Thus, resistance
to lamivudine severely limits its use in patients with HBV-
related decompensated cirrhosis. Recent studies have
shown that entecavir is efficacious in suppression of HBV
DNA and improvement in liver failure (17). A few small
studies have also shown encouraging preliminary re-
sults with tenofovir in HBV patients with decompensated
cirrhosis (18, 19). We emphasize the importance of using
potent antiviral agents like tenofovir or entecavir along
with referral for transplantation in patients with detect-
able HBV DNA, regardless of HBeAg status. The choice
depends on cost and previous NAT treatment. In Iran
currently tenofovir is available with a much lower cost
in generic form. Entecavir should not be used in patients
previously treated with lamivudine because of the high
risk of transresistance. We discourage the use of lamivu-
dine in this setting. Patients with high serum HBV DNA
levels regardless of their HBe Ag status and patients with
antiviral drug-resistance prior to transplant are consid-
ered at high-risk of post-transplant HBV recurrence (20).
In conclusion, viral suppression induced by antivirals
results in a clinical improvement which may allow liver
transplantation to be delayed or even avoided. We recom-
mend starting these drugs as soon as possible in patients
with decompensated cirrhosis with any detectable DNA
level. Tenefovir and entecavir as monotherapy are recom-
mended for long-life to suppress viral replication and de-
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lay the need for transplantation and to reduce the risk of
HBVrecurrence on the graft.

4. Hepatitis B Virus Recurrence after LT,
Importance of HBIG Prophylaxis

Historically, LT for patients with chronic HBV infection
has been associated with aggressive reinfection and poor
survival results (21). LT outcomes have been improved
with the routine administration of HBIG and oral antivi-
ral agents after 1990 (21). The impact of viral load at the
time of transplantation on reinfection was confirmed in
multicentric studies in Europe (7) with a high rate of HBV
infection recurrence in those who had detectable levels of
HBV DNA at the time of transplantation and lowest recur-
rence rate in those with null HBV DNA nor hepatitis B e an-
tigen detectable in their sera (7). With the use of anti-HBs
immune globulin, the risk of HBV recurrence decreased
significantly. In a multivariate analysis the predictors of
a lower risk of HBV recurrence were the long-term ad-
ministration of immune globulins, hepatitis delta virus
superinfection, and acute liver failure (7). Absence of viral
replication at the time of transplantation and long-term
immunoprophylaxis were associated with a reduced risk
of recurrent HBV infection and mortality (7). Monother-
apy with HBIG can prevent reinfection of grafts after LT
(5) and there is evidence for a dose-dependent response
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to HBIG treatment (7). High doses of HBIG (10,000 IU)
monotherapy protocols have been used during the anhe-
patic phase, followed by 10,000 IU daily during the initial
6 days of postoperative period, .Thereafter the dosage
should be titrated to reach and maintain level of anti-HBs
at100 IU[L. There is some evidence that maintaining high-
er titers of anti HBs at 300-500 IU /ml may be of benefit
in the early post transplantation period i.e. the first year.
HBIG should be continued according to serum anti-HBs
titers either for short term (6 to 12 months) or indefinite-
ly (22-26). Although some studies have shown that HBIG
monotherapy appeared to be equivalent to combination
therapy (HBIG plus antiviral NA) for prevention of post-LT
HBV, most of the available evidence indicates clearly that
combination therapy is more effective to reduce the re-
infection rate (27, 28). Long-term HBIG monotherapy was
generally well tolerated, although mild to moderate ad-
verse events were reported, whereas they are rare (28, 29).
However, because of the risk of late reinfection, especially
in patients with active pre-LT replication of HBV (and par-
ticularly those with a viral load greater than 20,000 iu/
ml), HBIG immunoprophylaxis alone might not be the
ultimate solution (7, 26, 30-32). Furthermore, monother-
apy with HBIG has been shown to promote mutations in
the surface genes which may lead to a reduction of the
efficacy of HBIG (31, 33, 34). Therefore, to overcome this
problem, combination therapy of HBIG with NA was in-
troduced and accepted as a more effective and standard
approach of therapy to reduce the reinfection rate (7).
The prognosis of liver transplantation in patients with
HBV is related to the efficacy of prophylaxis of HBV graft
reinfection (35). The risk of HBV reinfection is directly re-
lated to the HBV viral load at the time of transplantation
(7). Patients who receive liver transplantation for chronic
hepatitis B infection require long-term combination
therapy with HBIG and oral antiviral agents to prevent
graft reinfection (36). Oral antiviral agents such as lami-
vudine, adefovir, entecavir or tenefovir can control HBV
replication in patients with decompensated HBVinduced
cirrhosis awaiting liver transplantation (7). The main risk
in the use of these drugs is emergence of resistance and
breakthrough during therapy. Thus the administration
of lamivudine and adefovir alone as a prophylaxis after LT
is probably insufficient particularly in patients with rep-
licative status (37). Introduction of new and potent antivi-
ral drugs have increased the hope for more efficient and
safer suppression of HBV infection before and after liver
transplantation. The current survival of patients with
HBV cirrhosis after liver transplantation is more than 85%
and it motivates the transplantation centers to accept
more patients with HBV infection in their daily practice
(35). The threshold of HBV DNA, which defines replicating
status in patients undergoing liver transplantation, has
remained unclear. A linear correlation was observed be-
tween recurrence and viral load at the time of operation.
In transplant patients with HBV DNA higher than 20,000/

mlL, less than 20,000 iu/ml, and DNA undetectable by
amplified assay, hepatitis B recurrence observed in 50%,
7.5%, and 0% of patients, respectively. Overall, a viral load
higher than 20,000 iu/mL at the time of liver transplanta-
tion portends a high risk of hepatitis B recurrence (26).In
conclusion, for prophylaxis of HBV reinfection after liver
transplantation, a combination protocol of oral antiviral
drugs (NA) prior to liver transplantation, and a long term
antiviral NA and IV or IM HBIG following transplantation
is recommended. This combination protocol is highly
effective with a reduction of the rate of HBV reinfection
from more than 90% to less than 10% (35). One of the most
important issues in the post transplantation care of the
patients is when to stop HBIG regimen. There are con-
tradictory data on this issue (37). Considering the high
cost of the drug, it is very important to determine which
patient can stop HBIG without increasing the risk of in-
fection recurrence with subsequent risk of graft loss and
even mortality. There are encouraging reports of stop-
ping HBIG in stable patients (at least one year from LT),
especially in those with no viral replication at the time of
operation (low risk group), however data is few and long
follow-up is limited. The possibility of HBV recurrence
after cessation of HBIG and possible serious outcomes
should be considered in any strategy. Persistence of HBV
DNA in serum, liver and peripheral blood mononuclear
cells in 50% of HBV transplanted patients who have nega-
tive results of HBsAg test on HBIG long-term administra-
tion at 10 years posttransplant warns us to be more care-
ful to stop the HBIG after LT (38). The most prudential
long-term treatment remains prophylaxis with one or
more antivirals and low dosages of intramuscular HBIG
(1,000 IU/monthly?). This strategy is highly effective, well
tolerated and with an acceptable cost.

5.Hepatocellular Carcinomals a Risk Factor
for Recurrence After LT

The role of hepatocellular carcinoma (HCC) in HBV re-
currence has been remained a debate. In a study by Faria
et al. (39) fourteen patients (14.1%) developed HBV recur-
rence within a median period of 15 months post-LT. HCC
in explant, a pre-LT HBV DNA viral load > or = 20,000 iu/
mL, and HBIG mono-prophylaxis were independently as-
sociated with the risk of HBV recurrence post-OLT. The as-
sociation of HCC recurrence with HBV recurrence in post-
LT patients, and detection of HBV DNA and ¢cDNA in HCC
tissue suggest that HBV replication in tumor cells may be
contributed to HBV recurrence in post-LT patients (39).

6. Resistance to Anti-Viral Drugs Before and
After Liver Transplantation

Patients from the Mediterranean area, with negative
results of HBeAg and positive results of antibodies to

HBeAg (anti-HBe), were reported to have chronic hepa-
titis with replicating HBV. In 1989 the molecular basis of
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this form of HBV was discovered with the identification
of HBV mutations preventing HBeAg formation from
an otherwise normally replicating HBV. The most com-
monly studied mutation associated with this, were in the
pre-core region at nucleotide (nt) 1896 where adenine (A)
is substituted with guanine (G), producing a stop codon
which prematurely terminates synthesis of the HBeAg.
The core promoter region regulates transcription of
the precore region. Therefore certain mutations in this
region can affect HBeAg synthesis. Specifically, a double
mutation involving substitution of T with A at nucleotide
1762 and A for G at nucleotide 1764 can reduce precore
mRNA and HBeAg production (40). In patients undergo-
ing liver transplantation for HBV-related cirrhosis, the
accumulated mutations in the precore and core regions
of the HBV genome may be associated with development
of severe recurrent disease post-LT (41). We would like to
emphasize again the impact of viral load of HBV and risk
of recurrence without considering the HBeAg status in LT
patients (7, 42). Lamivudine has an excellent initial thera-
peutic effects in suppression of HBV infection before and
after LT, and preventing graft reinfection after LT (43), but
selection and emergence of specific mutations in poly-
merase gene compromise this initial effect on HBV repli-
cation (44). A major concern has been the emergence of
viral resistance to mutation in the YMDD locus of the HBV
DNA polymerase gene rendering HBV less sensitive to the
lamivudine (44, 45). After LT, mutants have been recog-
nized in patients who had received lamivudine as pro-
phylactic therapy before and after transplantation (44).
Transplant centers hesitate to perform LT in patients with
liver cirrhosis who develop the YMDD mutant because of
concerns of graft reinfection, but passive immunopro-
phylaxis with high dose of HBIG is believed to neutralize
HBV and prevent reinfection of transplanted liver (46).
Despite HBIG and oral antiviral combination (NA) thera-
Py, some patients develop recurrent HBV infection after
liver transplantation (47). In these patients, HBV recur-
rence is supposed to be due to consequence of HBV over-
production from extrahepatic sites (48) or formation of
virus mutants with an altered HBs Ag structure and emer-
gence of a mutation in the pre S/S genome which renders
itless susceptible to the neutralizing effects of HBIG (49).
Approximately 50% of the treatment failures which oc-
cur with HBIG prophylaxis are due to mutations in the 'a'
determinant of the HBV (46). It has been suggested that
the emergence of escape mutations was more frequent
in patients receiving HBIG manufactured from vaccines
than from patients with post-HBV infection (50). Escape
mutation can reverse when HBIG is stopped (49). In pa-
tients without mutations, failure of HBIG therapy may
relate to the frequency and dosage of HBIG, the type and
amount of immunosuppression, and the pretransplant
replication status.

Hepat Mon. 2012;12(12):e8094

7. Liver Transplantation in Patients

Coinfected With HDV and HBV

Hepatitis D virus (HDV) coinfected with HBV is most
often associated with a severe and progressive liver dis-
ease leading to cirrhosis more rapidly than hepatitis B
alone and are more resistant to standard antiviral drugs
(51). HDV infection has an inhibitory effect on the HBV
replication and most of patients with HDV/HBV coinfec-
tion, have negative results of HBV DNA test at the time of
liver transplantation (52). It seems that the overall rate of
HBV infection recurrence and reappearance of HBs Ag in
patients with coinfection of HBV/HDV is lower than HBV
mono-infected even in patients who have not received
long-term HBIG (37, 53)., No reappearance of HBs Ag in
serum and no recurrence of hepatitis B in the liver trans-
plant were reported in patients with dual infection, who
have received HBIG and lamivudine in follow-up for three
years. In contrast to HBV recurrence rate, HDV reinfection
is frequent in patients with coinfection of HBV and HDV
after liver transplantation (54), but it is less severe than
HBV recurrence alone (7) and if the HBs Ag test result
remains negative with HBIG and nucleosides analogues
after liver transplantation, the quantity of HDV Ag in the
liver graft would be low and HDV markers would disap-
pear from the liver and serum (55). In conclusion, the risk
of HBV recurrence after liver transplantation in patients
with coinfection of HBV and HDV when using long-term
HBIG and lamivudine is very low and these patients have
the best prognosis among HBV infected patients.

8. Liver Transplantation
Coinfection

Coinfection with the HIV and the hepatitis B virus (HBV)
presents a significant challenge to health care provid-
ers, with different prevalence rates in different parts of
the world and in average involving approximately 10%
of persons with HIV infection (56). Introduction of effec-
tive combined antiretroviral therapy has made HIV infec-
tion as a chronic illness and there are now an increasing
number of HIV infected patients with HBV related end
stage liver disease (57). HIV infection worsens the course
of chronic HBV, resulting in faster progression of fibro-
sis, faster development of cirrhosis and hepatocellular
carcinoma, a lower rate of spontaneous HBe or HBs sero-
conversion and a greater risk of HBV reactivation in inac-
tive carriers (56). HIV disease is no longer considered an
absolute contraindication for liver transplantation (LT)
in most transplant centers worldwide (58).

in HBV/HIV

9. OBI and Transplants

Occult hepatitis B virus (OHB) is defined as the detec-
tion of HBV deoxyribonucleic acid (DNA) in the serum or
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liver tissue of individuals who are serologically negative
for hepatitis B surface antigen (HBsAg). There is a need for
a very sensitive real-time polymerase chain reaction as-
say to test serum HBV DNA (59). In the presence of serum
hepatitis B core antibody (anti-HBc), an immunosup-
pressed state because of liver transplantation has been
shown to induce viral reactivation in patients with occult
HBV, with appearance of the typical serological profile
seen in overt HBV infection (60). Occult HBV infection
is common among patients with cryptogenic liver dis-
ease in Iran and in some reports more than 50% of these
patients had positive results of HBV DNA with sensitive
tests. These patients need to be monitored for possible
reactivation of occult infection if they have anti HBc Ab
and are submitted to chemotherapy (59). Another issue
related to OHB after liver transplantation is liver grafts
from donors with positive results of anti-HBc test which
may be used for transplantation in patients with hepati-
tis B virus (HBV)-related liver disease, and an occult HBV
infection may develop from any source. A phylogenetic
analysis of the isolated HBV DNA sequence revealed HBV
infection of both donor and recipient origins. Occult HBV
infection after liver transplantation can originate from
both the donor and recipient despite prolonged nucleo-
side analogue prophylaxis. The presence of intrahepatic
HBV cccDNA may be attributed to a donor with previous
exposure (61). The competition between recipient HBV
and donor HBV may exist, and the dominant HBV strain
may be determined by the replication efficiency or HBV
DNA level of the strain (61). Unfortunately despite pro-
longed nucleoside analogue prophylaxis, intrahepatic
HBV cccDNA persists and occult HBV infection is com-
mon. Therefore it is mandatory to receive lifelong anti-
viral prophylaxis to eliminate the risk of reactivation of
HBV infection (61). In conclusion, apparent acquisition of
HBV infection after liver transplantation may be related
to occult pretransplant infection in the recipient or oc-
cult infection in the donor. The posttransplant outcome
of this infection tends to be benign but our findings do
underscore the clinical relevance of HBV infection in the
absence of serological markers (60).

10. Iranian Experience Regarding Liver
Transplantation in Patients With HBV
Infection

Shiraz Organ Transplant Center in southern Iran began
to perform liver transplantation since 1993, Potential re-
cipients are placed on a waiting list based on the estab-
lished standard indications for liver transplantation (62).
Patients with decompensated cirrhosis with any level of
HBV DNA are advised to receive antiviral therapy; in most
cases with tenofovir 300 mg per day The intention is to
suppress HBV DNA to undetectable levels (50 IU/ml). In
rare patients on other antiviral drugs such as adefovir, if
HBV DNA is negative, then the same drug is continued. At

the time of transplantation HBIG 10000 unit is adminis-
tered intravenously immediately in the anhepatic phase
of operation then 5000 unit/day IV in two divided doses
for 7 days and after that according to serum titer of anti
HBs Ab. The target is Anti HBs Ab titer of 5001U/ml in the
first month, 300IU/ml in months 2 to 6 and thereafter
1001U/ml, Usually the required dose is 1250 unit per day
or every other day in the first month, reduced to 1250 IU
every week to every other week in the first 6 month fol-
lowed by 1250 IU monthly. Except for the first two weeks
in which the drug is used intravenously, intramuscular
injection is the preferred route. At the same time pa-
tients receive antiviral therapy with tenofovir 300 mg
daily. Dose adjustment according to renal function is per-
formed in those with GFR less than 10%. We recommend
continuation of HBIG combined with NA indefinitely, al-
though we had several patients who discontinued HBIG
after the first year mainly due to economic reasons with
no recurrence, although most of these patients were
from low risk group with negative results of HBV DNA
test in pretransplantation evaluation. All patients should
be monitored with HBs Ag and Anti HBs Ab titers. Anti
HBs Ab should be checked just before receiving the next
dosage. This is mandatory to have the nadir of Anti HBs
Ab titer not the maximum. In rare patients with abnor-
mal results of liver function test and negative results
of HBs Ag test, if other causes of raised liver enzymes is
ruled out then HBV DNA would be checked. Otherwise in
postoperative period HBV DNA is not checked routinely.
With this protocol the 1year survival for these patients is
now 83.4% and the recurrence rate of HBV in grafts was
rare (Un-published data).

11. Conclusion

In management of patients with cirrhosis and HBV
infection, we recommend starting antiviral therapy
as soon as possible in the presence of any level of HBV
DNA. Normal level of aminotransferases cannot exclude
the patients from antiviral therapy. The goal of therapy
is to decrease the HBV DNA level to undetectable status.
The best strategy for patients with cirrhosis before liver
transplantation is Tenofovir for naive cases and periodic
monitoring of HBV DNA viral load. In cases that have
given Lamivudine for a long time, we have two strategies,
the first is to follow up by periodic monitoring for HBV
DNA viral load at least every six months and after dete-
rioration, adding Tenofovir is recommended. The second
approach is adding Tenofovir if HBV DNA viral load is not
available and switching to Tenofovir in those with less se-
vere liver disease after at least 3 months of combination
therapy. In posttransplant period, we should divide the
status to early and long-term follow up. The best strategy
is to start HBIG in the anhepatic phase with a dose of 10,
0000 IU intravenously, then 5000 IU daily for the first
week and reduce to 2500 daily in the second week, and
finally adjust according to the level of anti-HBs Ab. If the
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result of anti-HBs level is not immediately available, we
recommend the prescription of fixed dosage of HBIG.
We start NA according to the pretransplantation state as
soon as oral feeding is possible. In patients with severe
renal failure the dose of antiviral therapy should be ad-
justed. In long-term follow up, we use HBIG indefinitely
currently. Periodic monitoring of Anti-HBs Ab and HBs
Ag are recommended at least every three months. Most
cases of HBV reinfection occurred during the first three
years posttransplantation and rarely thereafter (7). The
patients with S mutants are managed with increasing
dosage of HBIG but this has been a rare event in our cen-
ter. Patients with coinfection of HBV/HDV viruses have a
better course. The management is similar to HBV mono-
infected ones and if HBV DNAviral load is high, oral antivi-
ral nucleosides is recommended. Liver transplantation in
patients with cirrhosis and coinfection of HIV/HBV is still
experimental and it is not recommended in those with
CD4 <100/ul. Patients with HBV infection complicated by
HCC should be scheduled for transplantation according
to the specific criteria for HCC. The risk of recurrence of
HBV infection is higher in these patients and they should
be monitored periodically with HBV DNA viral load and
alpha-fetoprotein level.

Acknowledgements

None declared.

Authors’ Contribution

All authors discussed the results and implications and
commented on the manuscript at all stages.

Financial Disclosure

None declared.

Funding/Support

This communication in a form of a symposium has
been made possible through funding supports of Kedion
Company.

References

1. Seyed-Moayed A. Dilemma of recurrence of hepatitis B infection
after liver transplantation. Liver Int. 2011;31(10):1422-3.

2. Alavian SM. New globally faces of hepatitis B and C in the world.
Gastro Hepat FBB. 2011;4(4):171-4.

3. Terrault NA, Zhou S, Combs C, Hahn JA, Lake JR, Roberts JP,
et al. Prophylaxis in liver transplant recipients using a fixed
dosing schedule of hepatitis B immunoglobulin. Hepatology.
1996;24(6):1327-23.

4. Olivera-Martinez MA, Gallegos-Orozco JF. Recurrent viral liver
disease (hepatitis B and C) after liver transplantation. Arch Med
Res.2007;38(6):691-701.

5. Dindoost P, Jazayeri SM, Alavian SM. Hepatitis Bimmune globu-
lin in liver transplantation prophylaxis: an update. Hepat Mon.
2012;12(3):168-76.

6. Ahn ], Cohen SM. Prevention of Hepatitis B Recurrence in Liver
Transplant Patients Using Oral Antiviral Therapy without Long-
Term Hepatitis BImmunoglobulin. Hepat Mon. 2011;11(8):638-45.

Hepat Mon. 2012;12(12):e8094

12.

13.

14.

15.

16.

18.

19.

20.

21

22.

23.

24.

25.

26.

Samuel D, Muller R, Alexander G, Fassati L, Ducot B, Benhamou JP,
etal. Liver transplantation in European patients with the hepati-
tis B surface antigen. N Engl | Med. 1993;329(25):1842-7.

Gane E, Strasser SI, Patterson S, McCaughan GW, Angus PW. A
prospective study on the safety and efficacy of lamivudine and
adefovir dipivoxil prophylaxis in HBsAg positive liver transplan-
tation candidates. Hepatology. 2007;46(S1):479A.

Angus PW, Strasser SI, Patterson S, McCaughan W, E G. Arandom-
ized study to assess the safety and efficacy of adefovir dipivoxil
substitution for hepatitis Bimmune globulin in liver transplan-
tation patients receiving long-term low dose IM HBIG and lami-
vudine prophylaxis. Hepatology. 2007;46(S1):238A.

Marzano A, Lampertico P, Mazzaferro V, Carenzi S, Vigano M,
Romito R, et al. Prophylaxis of hepatitis B virus recurrence after
liver transplantation in carriers of lamivudine-resistant mu-
tants. Liver Transpl. 2005;11(5):532-8.

Nath DS, Kalis A, Nelson S, Payne WD, Lake JR, Humar A. Hepatitis
B prophylaxis post-liver transplant without maintenance hepa-
titis Bimmunoglobulin therapy. Clin Transplant. 2006;20(2):206-
10.

Alavian SM. On the occasion of the world hepatitis day: world
hepatitis day and our achievements and responsibilities in iran.
Int ] Prev Med. 2012;3(7):437-9.

Saberifiroozi M, Serati AR, Malekhosseini SA, Salahi H, Bahador A,
Lankarani KB, et al. Analysis of patients listed for liver transplan-
tation in Shiraz, Iran. Indian | Gastroenterol. 2006;25(1):11-3.

Fani A, Fani I, Eshrati B, Samadian P, Fani P, Ghoreyshi Y, et
al. Screening for hepatocellular carcinoma in chronic carri-
ers of hepatitis B and C in Markazi province, Iran. Hepat Mon.
2007;7(3):149-52.

Zoulim F, Radenne S, Ducerf C. Management of patients with de-
compensated hepatitis B virus associated [corrected] cirrhosis.
Liver Transpl. 2008;14(Suppl 2):S1-7.

Nishida T, Kobashi H, Fujioka S, Fujio K, Takaguchi K, Ikeda H, et
al. A prospective and comparative cohort study on efficacy and
drug resistance during long-term lamivudine treatment for
various stages of chronic hepatitis B and cirrhosis. | Gastroenterol
Hepatol. 2008;23(5):794-803.

Shim JH, Lee HC, Kim KM, Lim YS, Chung YH, Lee YS, et al. Efficacy
of entecavir in treatment-naive patients with hepatitis B virus-
related decompensated cirrhosis. ] Hepatol. 2010;52(2):176-82.
Alberti A, Caporaso N. HBV therapy: Guidelines and open issues.
Dig Liver Dis. 2011;4351:557-S63.

Kumada H,, kanoue T, Onji M, Moriwaki H, Izumi N, Tanaka E, et
al. Guidelines for the treatment of chronic hepatitis and cirrho-
sis due to hepatitis B virus infection for the fiscal year 2008 in
Japan. Hepatol Res. 2010;40(1):1-7.

Campos-Varela I, Castells L, Buti M, Vargas V, Bilbao I, Rodriguez-
Frias F, et al. Does pre-liver transplant HBV DNA level affect HBV
recurrence or survival in liver transplant recipients receiving
HBIg and nucleos(t)ide analogues? Ann Hepatol. 2011;10(2):180-7.
Anselmo DM, Ghobrial RM, Jung LC, Weaver M, Cao C, Saab S, et al.
New era of liver transplantation for hepatitis B: a 17-year single-
center experience. Ann Surg. 2002;235(5):611-9.discussion 9-20.
McGory RW, Ishitani MB, Oliveira WM, Stevenson WC, Mc-
Cullough CS, Dickson RC, et al. Improved outcome of orthotopic
liver transplantation for chronic hepatitis B cirrhosis with ag-
gressive passive immunization. Transplantation. 1996;61(9):1358-
64.

Germer J], Charlton MR, Ishitani MB, Forehand CD, Patel R. Char-
acterization of hepatitis B virus surface antigen and polymerase
mutations in liver transplant recipients pre- and post-trans-
plant. Am ] Transplant. 2003;3(6):743-53.

Honaker MR, Shokouh-Amiri MH, Vera SR, Alloway RR, Grewal HP,
Hardinger KL, et al. Evolving experience of hepatitis B virus pro-
phylaxis in liver transplantation. Transpl Infect Dis. 2002;4(3):137-
43.

Hwang S, Lee SG, Ahn CS, Kim KH, Moon DB, Ha TY, et al. Preven-
tion of hepatitis Brecurrence after living donor liver transplanta-
tion: primary high-dose hepatitis Bimmunoglobulin monother-
apy and rescue antiviral therapy. Liver Transpl. 2008;14(6):770-8.
Marzano A, Gaia S, Ghisett V, Carenzi S, Premoli A, Debernardi-



Alavian SM et al.

Management of HBV Infection in Liver Transplantation Setting

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Venon W, et al. Viral load at the time of liver transplantation and
risk of hepatitis B virus recurrence. Liver Transpl. 2005;11(4):402-
9.
Pan JJ, Thosani N, Machicao VI, Fallon MB. Current use of hepa-
titis B immune globulin for prevention of de novo hepatitis
B in recipients receiving anti-HBc-positive livers. Hepatol Int.
20115(5):635-43.

Shafique U, Watson C. Current and Evolving Prophylactic Strat-
egies Against Hepatitis B Virus Re-infection Following Liver
Transplantation. European Gastroenterology & Hepatology Review.
2010;6(1):4.

Shouval D, Samuel D. Hepatitis B immune globulin to prevent
hepatitis B virus graft reinfection following liver transplanta-
tion: a concise review. Hepatology. 2000;32(6):1189-95.

Muller R, Samuel D, Fassati LR, Benhamou JP, Bismuth H, Alex-
ander GJ. 'EUROHEP' consensus report on the management of
liver transplantation for hepatitis B virus infection. European
Concerted Action on Viral Hepatitis. ] Hepatol. 1994;21(6):1140-3.
Roche B, Roque-Afonso AM, Sebagh M, Delvart V, Duclos-Vallee
]JC, Castaing D, et al. Escape hepatitis B virus mutations in re-
cipients of antibody to hepatitis B core antigen-positive liver
grafts receiving hepatitis B immunoglobulins. Liver Transpl.
2010;16(7):885-94.

Lok A. Liver transplantation for chronic hepatitis B virus infec-
tion. Up to date. 2011.

Coffin CS, Terrault NA. Management of hepatitis B in liver trans-
plant recipients. J Viral Hepat. 2007;14(Suppl 1):37-44.

Mehrabi A, Esmaeilzadeh M, Fonouni H, Hafezi M, Rahbari NN,
Golriz M, et al. The role of HBIg as hepatitis B reinfection prophy-
laxis following liver transplantation. Langenbecks Arch Surg.
2011

Samuel D. [Liver transplantation for chronic hepatitis B|. Gastro-
enterol Clin Biol. 2008;32(1 Pt 2):S25-33.

Singham J, Greanya ED, Lau K, Erb SR, Partovi N, Yoshida EM. Effi-
cacy of maintenance subcutaneous hepatitis B immune globu-
lin (HBIG) post-transplant for prophylaxis against hepatitis B
recurrence. Ann Hepatol. 2010;9(2):166-71.

Roche B, Samuel D. Liver transplantation for hepatitis B virus-
related liver disease: indications, prevention of recurrence and
results. ] Hepatol. 2003;39(Suppl 1):5181-9.

Roche B, Feray C, Gigou M, Roque-Afonso AM, Arulnaden JL,
Delvart V, et al. HBV DNA persistence 10 years after liver trans-
plantation despite successful anti-HBS passive immunoprophy-
laxis. Hepatology. 2003;38(1):86-95.

Faria LC, Gigou M, Roque-Afonso AM, Sebagh M, Roche B, Fallot G,
et al. Hepatocellular carcinoma is associated with an increased
risk of hepatitis B virus recurrence after liver transplantation.
Gastroenterology. 2008;134(7):1890-9. quiz 2155

Jalali MV, Alavian SM. Hepatitis B e Antigen-Negative chronic
hepatitis B. Hepat Mon. 2006;6(1):31-5.

McMillan JS, Bowden DS, Angus PW, McCaughan GW, Locarnini
SA. Mutations in the hepatitis B virus precore/core gene and core
promoter in patients with severe recurrent disease following
liver transplantation. Hepatology.1996;24(6):1371-8.

Lo CM, Cheung CK, Lau GK, Yuen MF, Liu CL, Chan SC, et al. Signifi-
cance of hepatitis B virus genotype in liver transplantation for
chronic hepatitis B. Am ] Transplant. 2005;5(8):1893-900.
Mutimer D, Feraz-Neto BH, Harrison R, O'Donnell K, Shaw |, Cane
P, et al. Acute liver graft failure due to emergence of lamivudine
resistant hepatitis B virus: rapid resolution during treatment
with adefovir. Gut. 2001;49(6):860-3.

Saab S, Kim M, Wright TL, Han SH, Martin P, Busuttil RW. Suc-
cessful orthotopic liver transplantation for lamivudine-
associated YMDD mutant hepatitis B virus. Gastroenterology.
2000;119(5):1382-4.

45.

46.

47.

48.

49.

50.

5L

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Hosseini SY, Sabahi F, Amini-Bavil-Olyaee S, Alavian SM, Merat S. A
novel accurate ACRS-PCR method with a digestion internal con-
trol for identification of wild type and YMDD mutants of hepati-
tis B virus strains. ] Virol Methods. 2006;137(2):298-303.

Terrault N. Management of hepatitis B virus infection in liver
transplant recipients: prospects and challenges. Clin Transplant.
2000;14(Suppl 2):39-43.

Seehofer D, Rayes N, Berg T, Neuhaus R, Muller AR, Hopf U, et al.
Lamivudine as first- and second-line treatment of hepatitis B in-
fection after liver transplantation. Transpl Int. 2000;13(4):290-6.
Feray C, Zignego AL, Samuel D, Bismuth A, Reynes M, Tiollais P, et
al. Persistent hepatitis B virus infection of mononuclear blood
cells without concomitant liver infection. The liver transplanta-
tion model. Transplantation. 1990;49(6):1155-8.

Ghany MG, Ayola B, Villami IFG, Gish RG, Rojter S, Vierling JM, et
al. Hepatitis B virus S mutants in liver transplant recipients who
were reinfected despite hepatitis B immune globulin prophy-
laxis. Hepatology.1998;27(1):213-22.

Protzer-Knolle U, Naumann U, Bartenschlager R, Berg T, Hopf U,
Meyer zum Buschenfelde KH, et al. Hepatitis B virus with anti-
genically altered hepatitis B surface antigen is selected by high-
dose hepatitis B immune globulin after liver transplantation.
Hepatology. 1998;27(1):254-63.

Alavian SM. Unthought-of Problems Regarding Hepatitis D Virus
Infection. Hepat Mon. 2010;10(2):77-9.

Krogsgaard K, Kryger P, Aldershvile ], Andersson P, Sorensen TI,
Nielsen JO. Delta-infection and suppression of hepatitis B virus
replication in chronic HBsAg carriers. Hepatology.1987;7(1):42-5.
Rifai K, Wedemeyer H, Rosenau |, Klempnauer ], Strassburg CP,
Manns MP, et al. Longer survival of liver transplant recipients
with hepatitis virus coinfections. Clin Transplant. 2007;21(2):258-
64.

Rizzetto M, Macagno S, Chiaberge E, Verme G, Negro F, Marinucci
G, etal. Liver transplantation in hepatitis delta virus disease. Lan-
cet.1987;2(8557):469-71.

Samuel D, Zignego AL, Reynes M, Feray C, Arulnaden JL, David
MEF, et al. Long-term clinical and virological outcome after liver
transplantation for cirrhosis caused by chronic delta hepatitis.
Hepatology.1995;21(2):333-9.

Ranjbar R, Davari A, 1zadi M, Jonaidi N, Alavian SM. HIV/HBV Co-
Infections: Epidemiology, Natural History, and Treatment: A Re-
view Article. Iran Red Crescent Med J. 2011;13(12):855-62.

Joshi D, O'Grady ], Dieterich D, Gazzard B, Agarwal K. Increasing
burden of liver disease in patients with HIV infection. Lancet.
2011;377(9772):1198-209.

Joshi D, O'Grady ], Taylor C, Heaton N, Agarwal K. Liver transplan-
tation in human immunodeficiency virus-positive patients. Liver
Transpl. 2011;17(8):881-90.

Honarkar Z, Alavian SM, Samiee S, Saeedfar K, Baladast M, Ehsani
M]J, et al. Occult Hepatitis B as a cause of cryptogenic cirrhosis.
Hepat Mon. 2004;4(8):155-60.

Chazouilleres O, Mamish D, Kim M, Carey K, Ferrell L, Roberts
JP, et al. "Occult" hepatitis B virus as source of infection in liver
transplant recipients.Lancet. 1994;343(8890):142-6.

Cheung CK, Lo CM, Man K, Lau GK. Occult hepatitis B virus in-
fection of donor and recipient origin after liver transplanta-
tion despite nucleoside analogue prophylaxis. Liver Transpl.
2010;16(11):1314-23.

Malek-Hosseini SA, Mehdizadeh AR, Salahi H, Saberi-Firouzi M,
Bagheri-Lankarani K, Bahador A, et al. Results of liver transplan-
tation: analysis of 140 cases at a single center. Transplant Proc.
2005;37(37):3157-8.

Hepat Mon. 2012;12(12):e8094



