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Summary y 





Thiss thesis deals with studies on HBV RNA found in the blood of infected 
patients.. The presence of HBV RNA in blood has only been described 
anecdoticallyy and no studies have been performed on the nature of this 
RNAA or its value as a diagnostic tool. In chapter 4 of this thesis, we show 
afterr dividing particles based on their densities, that in the fraction with 
thee density of the infectious HBV particle, the Dane particle, we not only 
detectt HBV DNA, but also HBV RNA. In fractions with a higher density, 
wee also find HBV RNA, but no HBV DNA. We conclude that the HBV RNA 
iss particle associated and that its presence probably is a consequence of 
partiall minus-strand cDNA synthesis by incomplete degradation of the 
RNAA template and/or inefficient reverse transcription of pregenomic RNA. 
Wee propose that the presence of HBV mRNA in blood reflects active virus 
replication. . 
Too be able to study this hypothesis in further detail, we developed 
sensitivee and specific quantification tools for both HBV DNA and RNA. In 
chapterr 3 of this thesis we describe the development of an assay for the 
quantificationn of HBV RNA. It is based on NASBA amplification and 
quantificationn is possible through the use of molecular beacon 
methodology,, which allows real-time detection of the amplified 
molecules.. The assay has a detection range of 102 to 108 HBV RNA 
copies/reaction,, which is equivalent to 104 to 1010 HBV RNA copies per ml 
off plasma or serum. The method has good reproducibility and precision. 
Althoughh NASBA amplification is mostly applied for the amplification of 
RNAA templates, it can also be used for amplification of DNA targets, 
althoughh the exact mechanism of this feature is not completely 
understood.. In chapter 2 we made use of this mechanism and developed 
aa NASBA based assay for quantification of HBV DNA. This method has a 
detectionn range of 103 to 109 HBV DNA copies/ml of plasma or serum, 
andd has good reproducibility and precision. Compared with other HBV 
DNAA quantification assays, our method provides good sensitivity, a wide 
dynamicc range, and high throughput applicability, making it a viable 
alternativee to those based on other amplification or detection methods. 
Withh these assays, we studied more than 1000 samples of chronic and 
acutelyy infected patients. We found in acutely infected patients that in 
70%% of the HBV DNA positive samples also HBV RNA was detectable and 
thatt 93% of HBV RNA positive samples were positive for HBV DNA. In 
chronicc HBV patients these numbers were 84% and 98%, respectively. 
Thesee are remarkably high percentages, since HBV has been studied 
extensivelyy for over 30 years, and during this period the presence of HBV 
RNAA in blood has hardly ever been noticed. Although we show that most 
sampless contain both nucleic acids, the amount of HBV RNA and DNA did 
nott correlate among most double positive carriers. We also found that in 



0.4%% and 1.3% of the samples of patients with an acute or chronic HBV 
infection,, respectively, we found HBV RNA but no HBV DNA. 
Inn the last part of this thesis we studied a group of 47 patients 
chronicallyy infected with HBV and HIV. They all received lamivudine as a 
partt of antiretroviral treatment against HIV. Lamivudine not only 
suppressess HIV-1 replication, but also supresses the replication of HBV. 
Wee analysed whether viral clearance could be explained by HBV DNA or 
RNAA load, CD4 cell count or HIV-1 viral load at baseline, or by use of 
triplee therapy. To this end, HIV-1, HBV DNA, and HBV RNA viral loads, 
andd CD4 cell count were treated as categorical variables, above or below 
thee median value at baseline. We found that patients receiving 
lamivudinee as part of triple therapy have a higher chance of clearing both 
HBVV RNA and DNA. This effect might be due to the effect that the other 
drugss have on the immune system via HIV-1. We also found that 
responsee to therapy was first noted in the HBV RNA assay (0.57 years), 
secondd in the HBV DNA assay (0.64 years) and third in the HBeAg assay 
(inn patients using triple therapy: 0.73 years). 

Furthermore,, we showed that patients with higher than median HBV DNA 
loadd at the start of lamivudine treatment had a greater probability of a 
reboundd of HBV DNA. The same might be true for HBV RNA, although 
onlyy a small number of patients had a rebound of HBV RNA. Lower CD4 
celll counts at the start of lamivudine therapy were correlated to a higher 
probabilityy of HBeAg clearance. CD4 cell counts lower than median at the 
startt of lamivudine were also significantly correlated to a higher 
probabilityy of HBeAg rebound. Rebound of HBV DNA, HBV RNA and 
HBeAg,, were significantly related in time to the emergence of resistance 
mutationss in the virus. 
Inn conclusion, we show that our HBV RNA and DNA quantification assays 
cann be used to easily monitor HBV replication in patients. The data 
presentedd in this thesis, indicate that the novel HBV RNA assay may have 
significantt benefit when efficacy of therapies aimed at interference with 
HBVV replication is evaluated. 


