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Recovery from acute hepatitis B virus (HBV) infection is

associated with the loss of HBV DNA and hepatits B sur-

face antigen (HBsAg) together with the development of

antibodies against HBsAg (anti-HBs), HB ‘e’ antigen

(anti-HBe) and HBcore antigen (anti-HBc). Individuals

with serological markers implying past exposure to HBV

are generally believed to have cleared the virus and also

to have acquired protective immunity. However, clinical

observation has shown that individuals with such a con-

stellation may nevertheless develop the reactivation of

HBV infection spontaneously or under immunosuppres-

sion. We describe two recipients of a renal transplant

who exhibited prior serologic resolution of HBV infection

and in whom HBsAg reappeared 10 and 9 months after

renal transplantation, respectively.

A 35-year-old woman presented with chronic renal fail-

ure of unknown etiology requiring dialysis for 2 years.

Serologic test results revealed a prior HBV infection that

had apparently resolved (HbsAg-negative, anti-HBcIgG

and anti-HBs-positive) on admission. The patient’s anti-

HBs titer was 12 IU/ml, and serum HBV DNA level was

not assessed at the time of transplantation. She under-

went kidney transplantation from her brother, whose ser-

ologic testing was negative for HBV. Ten months after

transplantation, she demonstrated the elevated levels of

aspartate-aminotransferase (AST) 87 IU/ml and alanine-

aminotransferase (ALT) 133 IU/ml. Viral markers became

positive for HBsAg, HBeAg and HBV DNA (by hybridiza-

tion) but became negative for anti-HBe and anti-HBs.

Liver biopsy revealed a mild degree of active hepatitis

without fibrosis and immunohistochemical staining indi-

cated the presence of HBsAg in hepatocytes. Lamivudine

treatment was initiated. After 2 months of lamivudine

treatment, AST and ALT levels were increased to 105,

193 IU/ml respectively, HBeAg became negative, anti-HBe

became positive. Two months later, AST and ALT levels

returned to normal and serum HBV DNA became negat-

ive with hybridization (Fig. 1).

A 24-year-old man exhibited renal failure that had been

treated with hemodialysis for 4 years. On admission and

also at the time of renal transplantation, the test results

for HBsAg were negative and that for anti-HBs, and anti-

HBcIgG were positive. The patient’s anti-HBs titer was

33 IU/ml at the time of transplantation. Serum HBV

DNA levels were not assessed before and at the time of

transplantation. He underwent a kidney transplantation

from his father, whose serologic results were negative for

HBsAg, anti-HBs, and anti-HBcIgG. Early rejection of the

transplant (detected by renal biopsy) was treated with

pulse steroid treatment. On follow-up 9 months later,

liver function and serologic test results were as follows:

AST, 54 IU/ml and ALT, 58 IU/ml, HBsAg positive, anti-

HBs and HBV DNA negative. Thirteen months after

transplantation, AST and ALT levels were increased to 60

and 105 IU/ml, respectively and serum HBV DNA level

became positive with hybridization (quantita-

tively > 0.5 pg/ml was accepted as positive). Liver biopsy

revealed a mild degree of chronic active hepatitis without

fibrosis, and immunohistochemical staining revealed

HBsAg in all hepatocytes. Lamivudine treatment was ini-

tiated. After 6 months of lamivudine treatment, serum

testing for HBV DNA yielded a negative result, and liver

function tests returned to normal range (Fig. 2). In our

report, both patients had experienced the HBV infection

in past silently and they were not treated for HBV infec-

tion before the transplantation. For both patients, immu-

nosuppression was not tapered after the diagnosis of

hepatitis B reactivation.

The possibility of occult HBV infection after complete

clinical recovery from acute hepatitis is a known entitity,

which suggests possible viral reactivation from occult

HBV infection in the presence of anti-HBc and anti-HBs

during long-term immunosuppressive therapy after renal

transplantation [1,2]. The re-emergence of HBV infection

in our cases might have been caused by reactivation of a

latent infection or by a new HBV infection. If we had

performed HBV DNA measurements at the time of trans-

plantation and if we had got positive HBV DNA levels

with low titers, the problem with our cases would be eas-

ier with being occult HBV infection. But as we did not

perform serum HBV DNA level measurements for both

patients at the time of the transplantation, and we were

not able to compare the HBV strain identified in each

patient’s initial infection with the strain detected after

ª 2006 The Authors

Journal compilation ª 2006 European Society for Organ Transplantation 20 (2007) 301–304 301



renal transplantation, there are two theories, one of them

being the viral reactivation after transplantation which

seems probable because test results from the organ or

blood donors for each patient were negative for HBsAg

and anti-HBc and because neither patient received a

blood product or underwent hemodialysis during the

post-transplant period [3]. Hence the patients could have

harbored occult HBV infection before transplantation.

Symptomatic disease might have then developed in the

context of increased viral replication because of the

immunosuppressive medication. The second theory is

that, after transplantation, the patients might have lost

protective immunity, which depends on a vigorous T-cell

response and then became superinfected by a different

viral strain transmitted in an endemic area. But reinfec-

tion by a viral subtype with a mutated S, preS1 or preS2

region would not have been associated with either the

disappearance of anti-HBs or the re-emergence of HBsAg

[4,5] as in our cases.

Recent development of nucleic acid testing using sensi-

tive polymerase chain reaction protocols have shown that

HBV DNA may persist for a long time, irrespective of the

results from serologic assays. Knöll et al. [6] recently

reported the pretransplant HBV DNA positivity in 24%

of HBsAg ()), anti-HBc (+) patients and the post-trans-

plant HBV reactivation in 44.1% of patients in the same

group. They also found post-transplant viremia more

common in recipients who were negative for anti-HBs or

who lost anti-HBs during follow-up. There are few

reports in the literature about the reactivation of HBV

infection in renal transplant patients with resolved HBV

infection [6–13]. In those reports, patients age ranges

from 22 to 75 years old, there is male predominacy with

pretransplant anti-HBs titer less than 100 IU/ml except

one patient [13], the mean time of HBV reactivation var-

ied from 8 weeks to 15 years after transplantation and the

clinical manifestations of infection ranged from the

absence of symptoms to fulminant hepatic failure
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(Table 1). Those findings suggest that HBV reactivation

of patients after renal transplantation can be expected in

all age group patients with pretransplant anti-HBs titer of

less than 100 IU/ml, especially in geographic regions in

which occult HBV is endemic.

Ghisetti et al. [14] reported that when HBV vaccine

was administered to liver transplant recipients with occult

HBV, none of the patients who were negative for anti-

HBs responded to vaccination, independently of their in-

trahepatic HBV DNA status whereas all patients who were

positive for anti-HBs and anti-HBc antibodies responded

to vaccination and their anti-HBs antibody titer increased

after vaccination. As all HBV reactivated patients in the

literature have low levels of anti-HBs, and as patients with

occult HBV well respond to vaccination, pretransplant

vaccination of patients with occult HBV and with low

levels of anti-HBs could be suggested.

As seen in table, HBV reactivation time had varied

from 8 weeks to 15 years after transplantation which is in

a very wide range. As the long-term lamivudine therapy

increases patients’ risk of becoming resistant to treatment,

with emergence of lamivudine resistant HBV mutants

[15] which is an issue of major concern, although sugges-

ted by some authors [16], we do not recommend lamivu-

dine prophylaxis for patients with occult HBV infection.

In conclusion, we suggest that patients in renal trans-

plantation list, living in geographic area in which HBV

infection is endemic should be monitored closely to

detect occult HBV carrier status and HBV reactivation

after transplantation with pretransplant and post-trans-

plant assessment of HBV DNA levels. The established

protective threshold level of 10 IU/ml for anti-HBs titer

may not apply to renal transplant patients, who must be

treated with long-term immunosuppressive regimens,

vaccination against HBV may be considered in those

patients with low level of anti-HBs titer.
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(mIU/ml) Rejection
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