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o the Editor: 

Hepatitis B immunoglobulin (HBIG) combined with nu- 

leos(t)ide analogues (NAs) has become the standard regimen 

or preventing recurrence of hepatitis B virus (HBV) infection in 

BV-related liver transplant (LT) recipients. HBsAg seropositivity 

as detected in only 7.2%–8.6% of LT recipients who received 

onotherapy with high-genetic-barrier NAs after a short period 

f combined therapy [ 1 , 2 ]. Despite progress in the application of

ewer NAs in HBV-related LT recipients, complete withdrawal of 

BV prophylaxis after LT was controversial and considered risky by 

ome centers [3] . We here present two cases of complete and sus- 

ained HBV cccDNA-negative status after withdrawal of prophylaxis 

hen intrahepatic and active immune response was achieved with 

epatitis B vaccination. Our experience provides a strategy for re- 

iable and safe withdrawal of anti-HBV prophylaxis in HBV-related 

T recipients. 

Patient A: A 33-year-old male had HBV infection diagnosed in 

hildhood but received no antiviral therapy before LT, which was 

erformed for acute-on-chronic liver failure on August 2005 when 

e was 18. The model of end-stage liver disease (MELD) score be- 

ore LT was 32. After LT, a tacrolimus-based immunosuppressive 

egimen was administered which included corticosteroids for 6 

onths. The serologic and virologic status of HBV and the trough 

evels of tacrolimus after LT were shown in Table 1 . Anti-HBV pro- 

hylaxis regimen including HBIG combined with lamivudine was 

rescribed after LT. 40 0 0 IU HBIG was given intravenously during 

he anhepatic phase, and 20 0 0 IU HBIG was given daily for the first

 days. Thereafter, HBIG was given on-demand at a dose of 400 IU 

ntramuscularly to keep the serum anti-HBs titer above 200 IU/L 

ntil 6 months after LT and to keep it above 100 IU/mL after that. 

hree years after LT, HBV DNA and HBV cccDNA in liver biopsy 

ere negative, as assessed using previously reported techniques 

4] . After that, HBIG was discontinued and HBV vaccine (EngerixB, 

SK, Brentford, Middlesex, UK) 40 IU was injected monthly until 
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he anti-HBs titer > 100 IU/mL which was continued on-demand 

o maintain a stable titer. Forty-six months after LT, lamivudine 

as discontinued. A second liver biopsy was performed 12 months 

fter the patient had been weaned off antiviral therapy, and intra- 

epatic HBV DNA and HBV cccDNA were still negative. After 128 

onths of complete withdrawal of antiviral treatment (174 months 

fter LT), HBV had not recurred. Liver function tests were stable 

hroughout the follow-up period. 

Patient B: A 42-year-old male who had been diagnosed with 

BV infection at age 18 had decompensated liver cirrhosis at age 

7. Then he was treated with entecavir and experienced a complete 

irologic response 3 months later. However, the patient still re- 

eived LT for repeated gastrointestinal bleeding during April 2008 

t age 30. The MELD score before LT was 28. After LT, he received 

 tacrolimus-based immunosuppressive regimen. The serologic and 

irologic status of HBV and the trough levels of tacrolimus were 

isted in Table 2 . After LT, the patient received anti-HBV prophy- 

axis including entecavir combined with HBIG by a protocol like 

hat of patient A. Intrahepatic HBV DNA and HBV cccDNA in a liver 

iopsy performed 47 months after LT were negative. After that, 

BIG was discontinued and HBV vaccine (EngerixB, GSK) 40 IU was 

njected monthly. After anti-HBs titer exceeded 100 IU/mL for one 

ore year, entecavir was discontinued (60 months after LT). In an- 

ther two liver biopsies performed 67 months and 88 months after 

T, intrahepatic HBV DNA and HBV cccDNA remained negative. No 

ecurrence of HBV was observed 82 months after complete with- 

rawal of antiviral treatment (142 months after LT). Graft function 

as stable during the follow-up period. 

In these two HBV-related LT recipients, firstly, active immune 

esponse was maintained with HBV vaccination and tests came 

ack negative for intrahepatic HBV DNA and HBV cccDNA in liver 

iopsy tissues. Secondly, NA and HBIG treatment were discontin- 

ed and the patients did not use any treatment for a long time. No 

BV recurrence was observed. Although we cannot make any rec- 

mmendations based on this limited experience, the results sug- 

est criteria for safe withdrawal of anti-HBV prophylaxis in HBV- 

elated LT recipients. This information is especially useful because 
a. Published by Elsevier B.V. All rights reserved. 
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Table 1 

Serologic and virologic status of HBV and trough levels of tacrolimus of patient A. 

Time HBsAg HBsAb HBeAg HBeAb HBcAb HBV DNA (IU/mL) Blood trough levels of tacrolimus (ng/mL) 

At diagnosis + - + - + Unknown - 

Pre-LT + - + + + < 500 - 

1-wk after LT - + - + + < 500 12.3 

1-yr after LT - + - - + < 500 6.7 

Pre-HBIG withdrawal - + - - + < 500 5.4 

Pre-HBV vaccine - + - - + < 500 4.1 

Post-HBV vaccine - + - - + < 500 3.2 

Post-lamivudine withdrawal - + - - + < 500 3.1 

Last follow-up - + - - + < 100 1.7 

HBIG: hepatitis B immunoglobulin. 

Table 2 

Serologic and virologic status of HBV and trough levels of tacrolimus of patient B. 

Time HBsAg HBsAb HBeAg HBeAb HBcAb HBV DNA (IU/mL) Blood trough levels of tacrolimus (ng/mL) 

At diagnosis + - - + + 1.7 × 10 3 - 

Pre-LT + - - + + < 500 - 

1-wk after LT - + - + + < 500 10.2 

1-yr after LT - + - - + < 500 6.7 

Pre-HBIG withdrawal - + - - + < 500 6.3 

Pre-HBV vaccine - + - - + < 500 4.2 

Post-HBV vaccine - + - - + < 500 4.1 

Post-entecavir withdrawal - + - - + < 500 3.3 

Last follow-up - + - - + < 100 2.1 

HBIG: hepatitis B immunoglobulin. 

l

c

p

i

2  

d

D  

i

H

a

s

w

t

m

o

a

b

c

c

t

H

t

a

n

c

d

r

p

i

w

t

(

t

m

I

1

t

n

i

n

d

f

fi

t

A

C

d

e

&

v

F

m

s

E

a

o

C

f

j

iterature reports on this subject are sparse and inconclusive, and 

onsensus guidelines have not been established. 

Attempts have been made to discontinue antiviral therapy com- 

letely after a period of combined prophylaxis therapy in LT recip- 

ents, and the HBV recurrence rate has been reported to be 5.6% to 

0% [ 3 , 5–7 ]. In studies by Lenci et al. [ 3 , 5 ], antiviral therapy was

iscontinued completely without HBV vaccination. In a study by 

uan et al. [6] , HBIG and NA were withdrawn in a stepwise fash-

on after active response of HBV vaccine was observed. Intrahepatic 

BV cccDNA was not measured in any of these studies mentioned 

bove. 

With antiviral prophylaxis therapy, some LT recipients were HB- 

Ag negative, but the intrahepatic HBV DNA and/or HBV cccDNA 

ere positive, which indicated occult HBV infection. Although an- 

iviral treatment has not been recommended generally for treat- 

ent of occult HBV infection, patients’ immunocompromised state 

r defective HBV immunity has prompted clinicians to prescribe 

ntiviral therapy to prevent HBV recurrence [4] . However, it has 

een unclear whether this prophylaxis need to be lifelong, espe- 

ially when the blood concentration of immunosuppressant is de- 

reased. Intrahepatic total HBV DNA has been detected in more 

han 80% of recipients and cccDNA in 28%-51.6% of recipients with 

BIG or NAs monotherapy. However, a recent study showed that 

he incidence of occult HBV infection may be significantly lower 

mong the recipients with combined prophylaxis therapy [4] . Of 

ote, the detection rate of occult HBV infection in LT recipients 

ould become higher with improved technology, such as droplet 

igital PCR. It seemed reasonable that LT recipients with low vi- 

al load had a lower risk of HBV recurrence after withdrawal of 

rophylaxis therapy. Therefore, we strongly recommended that the 

ntrahepatic HBV DNA and HBV cccDNA test be performed before 

ithdrawal of antiviral therapy. 

HBV vaccination has not become standard therapy for preven- 

ion of HBV recurrence after LT because of the uncertain response 

24.6%–51.8%) [6-9] , which was significantly lower than that in 

he general population. It remains unclear whether the active im- 

une response to the vaccine could be maintained for a long-term. 

n these two cases, the serum anti-HBs titer was remained over 

00 IU/mL for more than one year with repeated vaccination, and 
2 
he titer decreased more slowly than expected after active immu- 

ity was maintained. 

Although some uncertainty remains, it seems reasonable that 

n HBV-related LT recipients, when intrahepatic HBV cccDNA was 

egative and active response to vaccine appeared, complete with- 

rawal of long-term antiviral treatment could be feasible. In the 

uture, prophylaxis protocols for HBV after LT might be further re- 

ned to reduce unnecessary treatment and expense in the applica- 

ion of this strategy. 
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