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Discussion n 





Inn this thesis we describe studies performed on HBV RNA detectable in 
serum.. We wondered what the nature of this RNA was, and if it could be 
usedd as a new marker to study HBV or to monitor HBV infected patients. 
Onee could think of several ways how HBV RNA could say something about 
thee status or progression of the disease. Already only the presence of 
HBVV RNA in serum could be used as a marker, or the amount, or maybe 
evenn the kinetics of the RNA. In patients treated with lamivudine it is 
suggestedd that the HBV DNA load at baseline (4;6;14) or the decline in 
thee first three months (2) can predict if the response to lamivudine will 
bee sustained, or that resistance will occur. Now that we also have HBV 
RNAA as a possible marker, we wondered if we could find comparable 
relationss between HBV RNA and the response to lamivudine. 
Too be able to perform these studies, we had to develop a quantification 
assay,, because no such tool existed for accurate quantification of HBV 
RNA.. In chapter 2 of this thesis, we describe a method to easily quantify 
HBVV DNA. It is a NASBA-based assay with real-time quantification based 
onn beacon technology (real-time NASBA, Retina1'1). Although the 
mechanismm by which the NASBA is able to amplify DNA is only partially 
elucidated,, this assay turned out to have a dynamic range from 103 to 
1099 HBV DNA copies/ml of serum or plasma, with good sensitivity, 
reproducibility,, and precision. HBV DNA loads can vary a lot, over a range 
off more than 5 logs in different patients. Some other assays have a 
detectionn range that is too narrow to monitor the amount of HBV DNA 
(7;9).. Therefore our HBV DNA Retina"1 can be a good alternative for 
existingg tests, especially if one would combine quantification of HBV DNA 
withh that of HBV RNA. 

Inn chapter 3 we describe another in-house developed assay, specific for 
thee quantification of HBV RNA. It is based on the same technology as the 
HBVV DNA Retina™. This test has a dynamic range from 104 to 1010 HBV 
RNAA copies/ml serum or plasma. This Retina"1 is at its best in the range 
fromm 106-109 copies/ml, and has in this range a very good reproducibility 
andd precision. As shown in the following chapters, it turned out that this 
testt is very easy to perform. Maybe the performance could even be 
betterr if we would have used an isolation method which specifically 
isolatess RNA from serum. However the way these studies were set up, we 
combinedd both assays as much as possible and thus get a lot of 
informationn from every sample in a very easy way. 
Inn chapter 4 we tried to elucidate the nature of the RNA found in serum. 
Wee found after analysis of serum samples on a cesium chloride density 
gradient,, that there were two peaks of HBV RNA. The first one was found 
att the same density as the peak of HBV DNA and the Dane particle, 
whichh is the infectious particle of HBV. The other peak of HBV RNA was a 
littlee denser. This finding made us conclude that the HBV RNA is particle 



associated.. It further suggests that there are two kinds of RNA containing 
particless in serum; one which contains HBV RNA together with HBV DNA, 
andd the other containing only HBV RNA and for this reason probably has 
aa different density. We showed that the RNA was polyadenylated, but we 
weree not able to identify a specific 5'-end to the RNA, which made us 
concludee that it most probably would be pregenomic RNA in the virions. 
Inn a recent study (16) two types of RNA were shown to circulate in sera 
off HBV infected patients. A full length RNA and a truncated form, which 
usess an internal polyadenylation signal. Our assay can only detect the full 
lengthh form, and this is an extra hint that the RNA we studied is the 
pregenomicc RNA. 
Untill recently, the finding of HBV RNA in sera of infected patients has 
onlyy been described anecdotically and was considered to be a rare event 
(8;; 10; 12). That was why we were surprised to find HBV RNA in at least 
70%% and 84% of serum samples of acutely and chronically infected 
patients,, respectively (chapter 5). Since the HBV RNA RetinaIM used for 
thiss analysis has a lower quantification limit of 104 HBV RNA copies/ml, 
thesee percentages will turn out to be even higher when we would make 
thiss Retina™ even more sensitive. As expected most samples tested were 
eitherr positive or negative for all three HBV replication markers (DNA, 
RNA,, and HBeAg). When comparing markers one on one, the presence of 
HBVV RNA was most strongly correlated to the presence of HBV DNA. The 
loadss of both nucleic acids however, did not seem to be related in most of 
thee patients. We also detected a number of samples that had a HBV DNA 
loadd below the quantification limit of the assay (104 copies/ml), but had a 
quantifiablee RNA load (for example patient M12731 on figure 2 in chapter 
4).. Although there is only a relative small number of samples like these, 
itt may be worthwhile to test samples not only for the presence of HBV 
DNA,, but also for RNA. Especially if both tests could be combined, for 
examplee by using NASBA-based technology as described in this thesis, 
thiss could result in a better safety of blood products. 
Too further analyse the prognostic value of HBV RNA we performed 
retrospectivee studies in a group of 47 chronic HBV patients, coinfected 
withh HIV-1. All of them received treatment with lamivudine to treat their 
HIVV infection. Some used lamivudine in mono or dual therapy and some 
usedd it as a part of triple therapy. In this group we studied the clearance 
andd rebound of HBV DNA, RNA and HBeAg and relations with different 
predictivee baseline variables and HBV resistance mutations. It is well 
describedd that lamivudine suppresses the replication of HBV 
(4;5;11;13;17)) and thus it was no surprise to find that most patients 
clearedd one or more of the markers from their serum. The clearance of 
HBeAgg was independent from the medication regimen, but patients with 
aa low CD4 ceil count at baseline had a higher probability of HBeAg 
clearance,, as shown in chapter 6. It looks a little strange that patients 



withh lower CD4 cell counts have a higher change of HBeAg clearance. We 
showw however that HBeAg clearance was observed in only 11 patients 
andd that this correlation has only borderline significance. All patients who 
weree used in this study suffer from chronic HBV infection, so their 
immunee system was not able to clear the HBV infection during at least 
halff a year. In some patients with higher CD4 counts at baseline, the 
immunee system can clear HBeAg, while in others HBeAg clearance does 
nott occur, due to limited specific immunity. In patients with lower CD4 
celll counts, the immune system may have limited specificity and 
thereforee may not be able of clearing HBeAg, or the immune system just 
mayy be to weak. In the latter group of patients, the immune system can 
improvee due to the effect of antiretroviral therapy, eventually resulting in 
HBeAgg clearance, as also described by Carr and Cooper (3). One might 
expectt to find the same correlation between CD4 cell counts at baseline 
andd HBV DNA and RNA, but we find no relation between these variables, 
probablyy due to the fact that clearance of HBeAg is strictly immune 
mediated,, while clearance of HBV DNA and RNA is also affected by the 
directt effect of lamivudine on HBV replication. HBeAg is a splice product 
fromm HBeAg, arising before the packaging of pregenomic HBV RNA in a 
coree particle. Only thereafter reverse transcriptase of the RNA and 
secondd strand synthesis starts, two steps directly hampered by 
lamivudine.. The patients with CD4 cell counts below the median value at 
thee start of therapy were also shown to have a higher probability of a 
reboundd of HBeAg. This may be due to occurrence of resistant HBV 
strains,, in combination with an immune system that is not recovered to 
itss full strength. 
Thee use of lamivudine as a part of triple therapy was strongly related to 
thee clearance of both HBV DNA and RNA from the serum. Also patients 
withh baseline HIV-1 viral load above average (40,000 copies/ml) 
experiencedd faster clearance of HBV DNA. The effect of lamivudine on 
HBVV replication in HBV/HIV coinfected patients is not extensively studied, 
butt clearance of HBV DNA seems to occur slower and in less patients 
thann without concurrent HIV infection (1;15). This might be a reflection 
off the fact that in HIV-1 coinfected persons the immune system is 
weakenedd and thus cannot clear HBV as efficient as in HIV-negative 
patients.. The fact that double infected patients receive higher doses of 
lamivudinee than patients without concurrent HIV infection (300 mg vs. 
1000 mg/daily) (4;11) cannot rule out this effect. As shown in chapter 7, 
inn patients using triple therapy the chance of rebound of HBV replication 
markerss did not differ from the patients using lamivudine as mono or 
duall therapy. The HIV-1 load at the start of lamivudine treatment was 
nott related to rebound. Patients with HBV DNA and RNA loads above 107 

copies/mll had a 3.5 times higher chance of a rebound of HBV DNA or 
RNA,, respectively. Previous studies (4;6;14) suggested that patients with 



aa lower HBV DNA load at the start of lamivudine treatment had a higher 
chancee of a sustained response. These studies were undertaken in 
patientss without concurrent HIV infection, but we showed that the same 
trendss are found in HIV-1 coinfected patients. These results stress the 
importancee of accurate and sensitive quantification of HBV nucleic acids 
too monitor HBV infected patients. When HBV DNA and HBV RNA testing 
couldd be combined in one test, for example by using Retina"1 technology, 
aa better monitoring of HBV-infected patients may be reached. 
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