
World Journal of Vaccines, 2013, 3, 16-18 
http://dx.doi.org/10.4236/wjv.2013.31003 Published Online February 2013 (http://www.scirp.org/journal/wjv) 

High-Dose Intra-Dermal Hepatitis B Vaccine in a Liver 
Transplant Patient Who Failed Prior Intramuscular 
Vaccination: A Brief Case Report 

Sonu Dhillon1*, Kartik Sampath2, Christopher M. Moore2, Anil Dosanjh3, David H. Van Thiel2 
 

1Division of Gastroenterology and Hepatology, Saint Francis Medical Center, Peoria, USA; 2Divison of Digestive Diseases, Rush 
University Medical Center, Chicago, USA; 3University of California, Davis, USA. 
Email: *sonu.dhillon@osfhealthcare.org 
 
Received December 24th, 2012; revised January 25th, 2013; accepted February 3rd, 2013 

ABSTRACT 

Hepatitis B virus (HBV) chronic infection represents a significant cause of morbidity and mortality worldwide. While 
traditional intramuscular (IM) HBV vaccination is an excellent method for robust and sustained seroconversion in 
healthy individuals, its efficacy in chronic liver disease is sub-optimal and scant data exists in the post-liver transplant 
state. Importantly, HBV complications are even more severe in these same immunocompromised populations. In- 
tra-dermal (ID) vaccination has shown initial promise as a successful alternative to achieving HBV seroconversion in 
patients refractory to standard vaccination protocols. Herein is a case report of a 61 year-old female who underwent 
liver transplantation for chronic HBV infection and achieved HBsAg seroconversion with a robust HSsAb titer with ID 
vaccination after having failed both standard and double dose IM vaccination. 
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1. Introduction 

Hepatitis B virus (HBV) infection is a global health pro- 
blem with over two billion people with serologic evi- 
dence of disease exposure and 360 million who are chro- 
nic carriers [1,2]. One million deaths can be attributed to 
development of decompensated cirrhosis and hepatocel- 
lular carcinoma in this population. In this patient popula- 
tion orthotopic liver transplantation (OLT) is the primary 
therapeutic modality for prolonged survival. While initial 
survival results with OLT in such individuals were dis- 
couraging due to rapid reemergence of virus with subse- 
quent graft loss, the use of hepatitis B immunoglobulin 
(HBIG) and nucleot(s)ide analogs have revolutionized 
the field and survival statistics now equal or better those 
seen for other indications [3,4].  

While such therapies are effective they remain prohi- 
bitively expensive, and resistance with subsequent dis- 
ease emergence is a constant consideration. In principle, 
HBV surface antigen (sAg) seroconversion with adequ- 
ate surface antibody titer response, either spontaneously 
or by vaccination, can be effective at preventing recur- 
rence of disease in the donor organ [5]. However, in 
practice, development of an adequate HB surface anti- 
body (sAb) titer in such individuals has been difficult 

using standard or even double-dose intra-muscular (IM) 
vaccination regimens [6,7]. A recent study reported res- 
ponse rates only of approximately 8% with a double-dose 
regimen [8].  

Several case reports and small studies have shown that 
in patients with HBsAg seroconversion, and with ade- 
quate titer, pre- or post-solid organ transplantation, that 
the emergence of HBV infection can be largely preven- 
ted [9-11]. Herein, we present a HBV related liver trans- 
plant recipient who underwent intra-dermal (ID) HBV 
vaccination after failing to respond to a standard IM vac- 
cination course. She developed a robust immunologic re- 
sponse that enabled her to discontinue her antiviral medi- 
cations.  

2. Case Report 

A 61-year-old Korean female with a history of HBV 
end-stage liver disease presented for evaluation. She 
likely acquired the virus vertically as all other risk-fac- 
tors for HBV acquisition were negative. Initial serologic 
evaluation showed the following: HBV viral load was 4 
million IU/ml; serologies were HB envelope antigen 
(eAg)+, HBsAg+, HB core antibody (cAb)+, HB surface 
antibody (sAb)−, and transaminases were appro-ximately 
1.5 times the upper limit of normal with normal total *Corresponding author. 
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bilirubin and alkaline phosphatase levels. The remainder 
of her concomitant liver disease work-up was negative. 
Her radiologic work-up showed a relatively small liver 
with no masses, and also noted splenomegaly. Her medi- 
cal history was otherwise significant for hypercholestero- 
lemia and thrombocytopenia.  

She was started on lamivudine (LAM) and achieved a 
virus undetectable state within 6 months. One year later, 
she was found to have re-emergence of virus with a viral 
load of 60,000 IU/ml; development of LAM resistant 
virus was suspected. Famciclovir was added with ade- 
quate viral suppression. Over the next 2 years, she de- 
veloped multiple episodes of liver decompensation ma- 
nifested as hepatic encephalopathy, a volume-overload 
state and numerous infections. Ultimately, she underwent 
OLT in 2002. Her post-operative course was uncompli- 
cated while utilizing an immunosuppressive regimen con- 
sisting of tacrolimus and prednisone, the latter being ta- 
pered off after 6 months. She initially received HBIG 
0.06 ml/kg intramuscular (IM) and was on combination 
therapy with LAM/Adefovir (ADV) with an undetectable 
virus load. In 2008, her viral serologies consisted of the 
following: HBV-DNA-viral load, HBcAb+, HBeAg−, 
HBeAb+, HBsAg−, HBsAb−, with normal transaminases, 
total bilirubin and alkaline phosphatase levels. During 
this interval, the patient intermittently stopped her anti- 
viral and immunosuppressant medications due to finan- 
cial reasons. 

In 2009, in order to prevent re-emergence of virus, 
HBV vaccination with a standard IM dose and subse- 
quently a double dose IM regimen were attempted—both 
being unsuccessful at eliciting an immune response, as 
defined by a HBsAb titer >10 mIU/mL. Therefore, she 
was given a 40 µg ID HBV vaccine split into 2 aliquots 
(20 µg in each arm). The patient experienced transient 
erythema and localized tenderness at the sites of the in- 
jection with no other systemic side effects. Laboratory 
evaluation at three months post ID vaccination showed a 
robust HBsAb response with an antibody titer of 143 
mIU/ml. The titer and its durability were reconfirmed six 
months post ID vaccination and her LAM/ADV therapy 
was discontinued. Her liver injury tests have remained at 
baseline with no detectable HBV DNA and persistent 
HBsAb titers with multiple sampling. Currently, her 
HBsAb titers are scheduled to be checked every three 
months with a booster (IM or ID) dose of vaccine if the 
HBsAb titer is found to be less than 100 mIU/ml. 

3. Discussion 

The use of HBIG and nucleot(s)ide analogs have revolu- 
tionized the field of HBV treatment after OLT. While 
extremely effective at preventing re-infection of the graft, 
lifelong therapy is required using a combination of HBIG 

and/or nucleot(s)ide analogs [12]. This represents a sig- 
nificant financial burden to the health care system. One 
year of HBIG typically can cost up to 100,000 dollars and 
nucleot(s)ide therapy costs can exceed one to two thou-
sand dollars monthly [13]. Furthermore, non-compliance 
can promote the development of viral resistance and 
re-emergence of the infection with subsequent graft loss. 
Several studies have suggested that if an adequate 
HBsAb titer can be achieved via vaccination either prior 
to or post-OLT, re-infection rates are negligible [4,6]. 
The cost-benefit to the healthcare system would thus be 
substantial. 

In immunodebilitated patients, such as those with chro- 
nic liver disease, attempts at eliciting an adequate im- 
mune response via IM standard, double-dose or acele- 
rated schedule vaccination has been largely unsuccessful 
[14]. Recently, ID vaccination has been shown to be an 
effective mode of vaccination for those individuals, who 
are refractory to standard IM dosing [15]. The rationale 
for the ID vaccination rests upon the principle that there 
are a large number of dendritic cells present in the dermis 
which can enhance antigen presentation to immune ef-
fector cells. Thus, it has been hypothesized that ID vac- 
cination might elicit a better immune response than the 
IM route while maintaining a similar safety record.  

This concept of ID immunogenicity has already been 
utilized successfully with influenza or rabies vaccines 
where antibody response rates have been shown to be 
higher even when using fractional dosing [16]. Further- 
more, in renal transplant patients who did not have any 
evidence of HBV exposure but were refractory to IM 
vaccination, this strategy produced a robust response in 
62.5% of patients [17].  

An extension of this idea, in chronic liver disease, 
however was not supported in a small study by Angelico 
et al. who found that HBV OLT patients who were 
HBsAg− and refractory to IM vaccination did not res- 
pond to subsequent ID administration [18]. This study 
however used a small, likely suboptimal, dose (10 µg) of 
vaccine, the patients had received HBIG immediately 
prior to the study, had detectable HBsAb at the time of 
enrollment, and all were on cyclosporine. The HBsAg− 
status was more likely due to the neutralizing effect of 
HBIG derived HBsAb rather than a low or non-repli- 
cative state of the HBV.  

This patient remained on combination antiviral (LAM/ 
ADV) regimen, suggesting effective suppression with 
minimal if any viral replication as evidenced by negative 
HBV-DNA and HBsAg status. After this patient failed 
standard HBV IM dosing, ID vaccination was initiated. 
The rationale being that she was on minimal immuno- 
suppression, she had spontaneously lost HBsAg and was 
at significant risk for recurrence of HBV in light of her 
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poor history of compliance with her antiviral regimen. As 
such, she underwent ID vaccination and had a robust 
immunologic response after a single dose. The titer, as 
well as its durability, was confirmed at three and six 
months thereafter. As a result, her antiviral regimen was 
discontinued with close follow-up.  

ID vaccination elicits a significant immunologic res- 
ponse and may represent an important therapeutic moda- 
lity to prevent re-emergence of HBV in select individuals 
who are HBV-DNA and HBsAg negative. If validated, 
this may represent an extremely cost-effective strategy in 
the long-term care of a subset of immunosuppressed pa-
tients who are HBcAb+, HBsAg− and have undergone 
OLT. 

Future prospective studies are needed to evaluate the 
most effective dose considering cost, and the achieved 
level and durability of the immune response. Given the 
documented success of ID vaccination, it would appear as 
reasonable option in patients refractory to prior standard 
or high dose IM HBV vaccination. 
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