
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

HBV RNA as a new marker of virus replication

Penning, M.

Publication date
2002

Link to publication

Citation for published version (APA):
Penning, M. (2002). HBV RNA as a new marker of virus replication. [Thesis, externally
prepared, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/hbv-rna-as-a-new-marker-of-virus-replication(96565fa3-fb19-460d-b0eb-72e9b82e5d9f).html


HBVV RNA with and without DNA in HBeAg-
positivee and HBeAg-negative sera of 
acutelyy vs. chronically HBV infected 

individuals. . 

Maartenn Penning, Sol Yates, Hans Bogaards, and Jaap Goudsmit 





Abstract Abstract 

Wee have obtained evidence that pregenomic RNA is packaged in hepatitis 
BB virions (chapter 4 of this thesis). On the basis of these findings we 
developedd real-time NASBA-based assays specifically quantifying either 
HBVV RNA (chapter 3 of this thesis) or DNA (19) in serum. We tested 280 
serumm samples of acutely infected patients and found that in 70% of the 
HBVV DNA positive samples also HBV RNA was detectable and that 93% of 
HBVV RNA positive samples were also positive for HBV DNA. In 527 serum 
sampless from chronic HBV patients these numbers were 84% and 98%, 
respectively.. The amount of HBV RNA and DNA did not correlate among 
mostt double positive carriers. We think that quantification of HBV RNA 
cann improve monitoring of HBV infected patients, for example for the 
evaluationn of therapy efficacy. 



Introduction Introduction 

Onee third of the global population has been acutely infected with the 
hepatitiss B virus (HBV), of which about 1 % will develop fulminant 
hepatitiss (10). Approximately 350-400 million people are chronic carriers 
off HBV (13). Chronic HBV infection can cause cirrhosis, liver cancer, and 
deathh (3;12). Chronically infected persons with high levels of viral 
replicationn are at highest risk for progressive liver disease (6). More than 
50%% of these HBsAg-positive patients will die of hepatocellular carcinoma 
orr liver failure (3). Because of these high number of infected persons, it 
iss important to have accurate methods to detect HBV, for example in 
bloodbankk settings. The same holds true for determining efficacy of 
therapyy in treated patients. At the moment patients are mostly treated 
withh lamivudine or interferon. It has been reported that the emergence of 
lamivudine-resistantt mutants can be predicted by monitoring the HBV 
DNAA load (17). Also in patients treated with «-interferon, the efficacy of 
therapyy can be followed more accurately by nucleic acid testingcompared 
too antigen testing, since the clearance of HBV DNA from serum may 
precedee HBeAg clearance by several months (4; 16). 
Nowadays,, blood donations are tested more and more for the presence of 
infectiouss agents such as HIV, HCV and HBV by nucleic acid testing 
insteadd of antigen or antibody testing. One of the major advantages is 
thatt it is possible to detect virus during the seronegative stages of 
infectionn (2). Using nucleic acid testing, two approaches can be followed: 
plasmaa pool testing or single-donation testing. When pools of samples 
aree tested, sensitivity is diminished (11), although pooling of samples 
followedd by virus enrichment results in a significant yield (18). Single-
donationn testing is potentially very expensive, unless it can be fully 
automatedd (1). 

Currently,, methods are developed for detection of HIV, HCV and HBV in 
onee test (7; 14). Since the genomes of HIV and HCV both are RNA based, 
thiss screening could be improved, for example by the use of RNA specific 
isolationn methods if HBV could also be detected by its RNA. Recently, we 
showedd that in sera of HBV-infected patients particle associated HBV RNA 
cann be detected (chapter 4 of this thesis). In this report we performed 
studiess to determine the correlation between HBV DNA and RNA in 
acutelyy and chronically infected HBV patients. Therefore we quantified 
HBVV DNA and RNA with in-house developed quantification techniques 
basedd on NASBA technology (19; (chapter 3 of this thesis). 



MaterialsMaterials and methods 

Patients s 
AcuteAcute HBV infection 
Participantss from the Amsterdam cohort studies on HIV-1 infection and 
AIDSS among homosexual men and injecting drug users were tested for 
markerss of past or present HBV infection. By the end of 1998 a total of 
1,2755 participants had entered the Amsterdam cohorts. Of 1,253 
participants,, 804 from the cohort of homosexual men and 449 from the 
cohortt of drug users, HBV status was determined. 
Patientss were selected for this study when stored samples were available 
duringg a period of at least 3 years on 6 monthly base. The last available 
samplee of each individual was tested for antibodies against HBc. If tested 
positive,, the first available sample was tested. Subsequently, in patients 
withh a first sample tested negative and a last sample tested positive, the 
momentt of anti-HBc seroconversion was determined by testing all 
availablee samples in between. Patients whose latest sample tested 
negativee or first sample tested positive for antibodies against HBc were 
excludedd from the analysis. Patients with missing samples in a time 
intervall of more than 1 year in the period where seroconversion took 
placee were also excluded from further analysis. In addition, HIV-1 
infectedd individuals were also excluded if antiretroviral therapy was 
startedd before or during HBV seroconversion. From this cohort only 
patientss with acute HBV infection were taken into account. We selected 
sampless from the acute phase of the infection, defined as the time 
intervall from one year before to one year after the first anti-HBc positive 
measurement.. During this period 356 samples from 64 patients were 
availablee for testing. The average sampling frequency was 2.8 samples 
perr patient per year. During the course of acute HBV infection, markers 
forr infection peak only during a short period of time. Due to the intervals 
betweenn individual samples from each patient, we did not detect all 
markerss in all patients. 

ChronicChronic HBV infection 
Apartt from the aforementioned patients, a group of chronic HBV patients 
wass selected from the clinical database from the Academic Medical 
Centerr of the University of Amsterdam. Aside HBV, they all had 
concurrentt HIV-1 infection. Chronic HBV infection was defined as HBsAg 
expressionn for over at least half a year. At least 5 samples per patient 
hadd to be available over a minimal time interval of 1.5 year. We 
identifiedd 38 patients with a chronic HBV infection fulfilling these criteria. 
Fromm these patients, we tested 704 samples. The average sampling 
frequencyy was 4.6 samples per patient per year. All patients had positive 
measurementss for HBsAg and HBeAg. 



Rout inee assays 
Serumm HBsAg, HBeAg and antibodies to hepati t is B core ant igen (an t i -
HBc)) were measured using commercial ly available enzyme 
immunoassayss (EIA; Hepanostika HBsAg/HBeAg/ant i -HBc, Organon 
Teknikaa bv., Boxtel , the Netherlands) according to the guidelines of the 
manufacturer . . 
H IV-11 status was determined by measur ing HIV-1 RNA. Three di f ferent 
techniquess were used on all samples: HIV-1 RNA QT NASBA (Organon 
Teknikaa bv., Boxtel , the Nether lands), Nuclisens NASBA (Organon 
Teknikaa bv., Boxtel , the Nether lands), and Roche Amplicor assay (Roche 
diagnosticc systems, Branchburg, New Jersey, USA). 

Extract ionn methods 
Nucleicc acids were extracted f rom 100 ul of serum using protocol Y+ 
(20) .. I t is based on the wel l -known si l ica-guanidin iumthiocyanate 
protocoll Y, described by Boom et al (21 ) . Protocol Y+ involves addit ion of 
11 ml lysis buffer L7A and 30 ul of s ize-fract ionated silica particles before 
fol lowingg the classic Y protocol . L7A is prepared f rom buffer L6 (5.25 M 
GuSCN,, 50 mM Tris-HCI [pH 6 .4 ] , 20 mM EDTA, 1.3% [w t / vo l ] Tr i ton X-
100)) by the addit ion of a-casein to a f inal concentrat ion of 1 m g / m l . 
Nucleicc acids were eluted in 50 pi of TE buffer (10 mM Tris, 1 mM EDTA 
[ p H 8 . 0 ] ) . . 

Nucleicc acid quant i f ica t ion 
HBVV DNA and HBV RNA were quant i f ied using real- t ime NASBA (Ret ina ! M ; 
PrimaGen,, Amste rdam, The Nether lands). Both assays are developed in-
housee and are described before (19 ;chapter 3 of this thesis). Retina I M 

reactionss were started by mix ing 5 pi ext racted nucleic acids and 10 pi 
Retina IMM ampl i f icat ion mix in microtubes. The final concentrat ions were: 
400 mM Tris-HCI (pH = 8.5) , 12 mM MgCl2, 70 mM KCI, 5 mM DTT, 1 mM 
dNTP'ss (each), 2 mM rATP, 2 mM r l lTP, 2 mM rCTP, 1.5 mM rGTP, 0.5 
mMM ITP, 0.75 mM EDTA, 1 5 % (v /v ) DMSO, 0.2 pM pr imer P I , 0.2 pM 
pr imerr P2, 0.2 uM molecular beacon probe and 0.375 M sorbi to l . 
Subsequent ly,, the nucleic acids were denatured for 5 minutes at C for 
thee HBV RNA Retina l v l , and at C for the HBV DNA Retina'^1, fo l lowed 
byy incubation at C for 5 minutes. Then the enzyme mix (2 .1 mg BSA, 
0 .011 units RNase H, 37 units T7 RNA polymerase, 7.5 units AMV-RT) was 
pipettedd into the lids of the microtubes. The tubes were centr i fuged 
brieflyy (10 sec) at 1000 rpm in an Eppendorf 5804 centr i fuge (Eppendorf, 
Hamburg,, Germany) to collect the enzyme mix. After gentle mix ing by 
tapp ing,, the tubes were incubated at C in a f luor imeter (Cytof luor 
4000 ,, Perkin Elmer, Wellesley MA, USA) for 120 minutes, w i th 
measurementt of the f luorescent signal every minute. The 20 pi reactions 
weree excited at 485 nm, and f luorescence was measured at 530 nm. 



Readingss were normalized to the background of a reaction containing 
waterr instead of template. The amount of HBV DNA or RNA present in the 
sampless was calculated using a standard curve generated from HBV 
plasmidd or in vitro RNA standards that indicated the relation between 
time-to-positivityy (TTP) and input amount. The standards were used in 
10-foldd serial dilutions. Data were processed in an Excel 97/98 
spreadsheett to correct for background as measured in the no-template 
controll sample, and to make calibration curves. The HBV DNA or RNA 
loadss of the samples were then interpolated using these calibration 
curves.. The cut-off of each individual assay was set to be equal to the 
valuee of the last positive sample in the dilution series. The load of HBV 
DNAA or RNA in the samples was expressed in log copies/reaction. 

Statisticall Analysis 
Initially,, although the assays for nucleic acid quantification actually yield 
aa quantitative result, detection of the various markers of HBV infection 
wass considered to yield a binary outcome, i.e. a marker is detected or is 
nott detected in a given sample. A negative outcome does not imply that 
thee marker under consideration is absent from the sample, but rather 
thatt its concentration in blood serum is below the limit of detection or 
quantificationn of the specific assay used. 
Agreementt between the various markers of HBV infection was assessed 
inn three aspects. First, the simultaneous occurrence of two markers was 
calculatedd as the ratio of the number of samples positive for both 
markerss to the total number of samples tested for both markers. Second, 
thee concordance between two markers was calculated as the ratio of the 
numberr of samples with concordant outcome (both markers negative or 
bothh markers positive) to the total number of samples tested for both 
markers.. Third, the accordance between two markers was calculated as 
(p0-pe)/(l-pe),, where pe is the expected frequency of concordant samples 
byy random association and p0 is the observed frequency of concordant 
samples.. Concordance can thus be dubbed the proportional agreement 
betweenn two markers of HBV infection, while accordance is their chance-
correctedd proportional agreement. Very general, values close to one 
indicatee very good agreement while values close to zero indicate very 
poorr agreement. A zero accordance resembles a proportional agreement 
thatt is no better than agreement by pure chance, and negative values 
representt the case in which the markers agree even worse than can be 
expectedd from pure chance. 
Next,, we also compared the quantitative outcomes of the HBV DNA and 
RNAA assays, but only for those samples with both HBV DNA and RNA 
abovee 104 copies/ml, the lower quantification limit of the assays used. 
Thee levels of HBV DNA and RNA were correlated on a logarithmic scale, 
(i)) for all DNA+/RNA+ samples available and (ii) for individual patients if 



att least five DNA+/RNA+ samples were available, by use of the product-
momentt (or Pearson's) correlation coefficient. Calculated correlation 
coefficientss were tested against a null hypothesis of no (linear) 
correlationn at all, with alpha set to 0.05. 



Results Results 

Acutee HBV infection 
Patients Patients 
Inn 20 of the 64 patients (31%), we did not detect HBsAg, in 9 (14%) 
personss we never detected HBeAg, in 50 (77%) we never found a HBV 
DNAA load above the quantification limit and in 57 patients (89%) we 
neverr found a HBV RNA load above the quantification limit. 

Samples Samples 
Nott all tests were performed on all samples in this group of patients. 
HBsAgg and HBeAg were measured on 81.7% off the samples and HBV 
DNAA and HBV RNA loads were determined in 79.2% and 81.2% of the 
samples,, respectively. 

HBeAg-- HBeAg+ 
HBsAg--
HBsAgg + 

120 0 
35 5 

155 5 

HBVV RNA-

90 0 
46 6 

136 6 

HBVV RNA+ 

210 0 
81 1 

291 1 

HBVV DNA- 258 1 259 
HBVV DNA+ 8 13 2A 

2666 14 28Ö" 

Tablee 1 . Occurrence of markers for HBV in patients with acute HBV infection. 

Wee compared the occurrence of markers for HBV infection as shown in 
tablee 1. 46 out of 291 serum samples (16%) were positive for both 
HBsAgg and HBeAg. We found more samples positive for HBeAg and 
negativee for HBsAg (31%), then samples negative for HBeAg and positive 
forr HBsAg (12%). 
Whenn comparing HBV DNA status to HBV RNA status, we found that 13 of 
2800 sera (4.6%) were positive for both nucleic acids. Samples that are 
positivee for HBV DNA and negative for HBV RNA are already rare (8 
samples;; 2.9%), but only one sample was found that was negative for 
HBVV DNA, but had a HBV RNA load above the quantification limit. 
Offf all the sera with a HBV DNA load above the quantification limit, 70% 
wass also positive for HBV RNA. The other way around, in sera with a HBV 
RNAA load above the quantification limit, 93% was positive for HBV DNA. 



Concordance Concordance 

HbeAg g 
HBVV DNA 
HBVV RNA 

Accordance Accordance 

HBeAg g 
HBVV DNA 
HBVV RNA 

HBsAg g 
0.570 0 
0.752 2 
0.737 7 

HBsAg g 
0.115 5 
0.187 7 
0.114 4 

HBeAg g 

0.550 0 
0.561 1 

HBeAg g 

0.042 2 
0.060 0 

HBVV DNA 

0.968 8 

HBVV DNA 

0.726 6 

Tablee 2 . Concordance and accordance of markers for HBV in patients with acute HBV 
infection. . 

Ass shown in table 2, especially the concordance between HBV DNA and 
HBVV RNA is very good (0.968). This can be due to the fact that a large 
portionn of the samples was negative for both DNA and RNA. Therefore, 
wee also calculated the accordance off all the markers. We found that in 
acutee HBV patients only the accordance for HBV DNA and HBV RNA is 
goodd (0.726). Accordance's between other markers than HBV RNA and 
DNAA are only weak. 

Chronicc HBV infection 
Patients Patients 
Threee patients (8%) had no samples positive for HBV DNA, and in 4 
patientss (12%) we didn't find a sample positive for HBV RNA. 

HBeAg g HBeAg+ + 
HBsAg--
HBsAgg + 

HBVV DNA-
HBVV DNA+ 

57 7 
125 5 
182 2 

HBVV RNA-
179 9 

53 3 
232 2 

22 2 
500 0 
522 2 

HBVV RNA+ 
7 7 

288 8 
295 5 

79 9 
625 5 
704 4 

186 6 
341 1 
527 7 

Tablee 3. Occurrence of markers for HBV in patients with chronic HBV infection. 

SamSam pies 
Nott all tests were performed on all samples in this group of patients. 
HBsAgg and HBeAg were measured on all available samples. HBV DNA and 



HBVV RNA loads were determined in 87.8% and 82.5% of the samples, 
respectively. . 
Wee compared the occurrence of markers for HBV infection as shown in 
tablee 3. 500 of 704 samples (71%) were positive for both HBsAg and 
HBeAg.. In contrast to the samples in the acute patients, we found less 
sampless positive for HBeAg and negative for HBsAg (3.1%), then 
sampless negative for HBeAg and positive for HBsAg (18%). 
Whenn we compared the HBV DNA status to the HBV RNA status, we 
foundd that 288 of a total of 527 samples (55%) were positive for both 
nucleicc acids. Only 53 (10%) of the samples were positive for HBV DNA 
andd negative for HBV RNA. Even less samples (7; 1.3%) had an HBV RNA 
loadd above the quantification limit, but were negative for HBV DNA. 
Offf all the sera with HBV DNA loads above the quantification limit, 84% 
weree also positive for HBV RNA. The other way around, of the samples 
thatt had a HBV RNA load above the quantification limit, 98% was also 
positivee for HBV DNA. 

Concordance Concordance 

HBeAg g 
HBVV DNA 
HBVV RNA 

Accordance Accordance 

HBsAg g 
0.791 1 
0.746 6 
0.657 7 

HBeAg g 

0.795 5 
0.754 4 

HBVV DNA 

0.886 6 

HBsAgg HBeAg HBV DNA 
HBeAgg 0.332 
HBVV DNA 0.365 0.530 
HBVV RNA 0.263 0.486 0.764 

Tablee 4 . Concordance and accordance of markers for HBV in patients with chronic HBV 
infection. . 

Inn this group of chronically infected patients we also calculated the 
concordancee of the HBV markers. All markers have a good concordance 
withh any other marker (Table 4). However, only the accordance between 
HBVV DNA and HBV RNA is good, but the accordance between the other 
markerss is only reasonable or weak. 

Inn a previous report (chapter 4 of this thesis), we proposed that HBV 
RNA,, like HBeAg, might be a marker for active HBV replication. If this 
wouldd be the case, presence of HBeAg would correlate better with 
presencee of HBV RNA than with HBV DNA. Therefore, we compared the 
occurrencee of these three markers in all serum samples (Table 5). 



status s 

DNA-- RNA- HBeAg-
DNA-- RNA- HBeAg + 
DNA-- RNA+ HBeAg-
DNA-- RNA+ HBeAg + 
DNA++ RNA- HBeAg-
DNA++ RNA- HBeAg+ 
DNA++ RNA+ HBeAg-
DNA++ RNA+ HBeAg + 
total l 

no. . 
samples s 
110 0 

69 9 
0 0 
7 7 

10 0 
43 3 
16 6 

272 2 
527 7 

Tablee 5. Occurrence of HBV DNA, HBV RNA and HBeAg in chronically infected patients. 

Thee accordance of the three markers together was reasonable (0.6). This 
meanss that the three markers are positive or negative in the same 
samplee more often than they would be purely by chance. To test whether 
HBeAgg correlates better to HBV DNA or RNA, we looked at the number of 
sampless that are HBeAg positive or negative in the group of samples that 
aree DNA+/RNA- or DNA-/RNA+. Of the DNA+/RNA- samples, 10 are 
HBeAgg negative and 43 HBeAg positive. In the DNA-/RNA+ no samples 
aree negative and 7 are positive for HBeAg. In the total sample population 
1822 are negative for HBeAg and 522 positive. In the total population, 
75%% of the samples are HBeAg+ (Table 3). In both the DNA+/RNA-
groupp and in the DNA-/RNA+ group the number of HBeAg+ samples is 
whatt we expect, i.e. 0.75 X 7 = 5.25 (compare 7) en 0.75 X 53 = 39.75 
(comparee 43), respectively. Furthermore, the accordance of HBeAg with 
HBVV DNA and of HBeAg with HBV RNA are similar (0.530 vs. 0.486, 
respectively)) (Table 4). Therefore we cannot conclude that HBeAg is 
correlatedd stronger to HBV DNA or RNA. 

CorrelationCorrelation of HBV RNA and DNA loads 
Wee wondered whether there was a correlation in the serum loads of HBV 
DNAA and HBV RNA. Therefore we looked at the 288 samples from 30 
patientss that were positive for both HBV DNA and HBV RNA. The product 
momentt correlation coefficient between the logarithmic of the HBV DNA 
loadd (logDNA) and the logarithmic of the HBV RNA load (logRNA) over 
thesee 288 samples was 0.19, which is significantly different from zero 
(pp = 0.002). This means that it looks like there is a correlation between 
HBVV DNA and RNA load. However, this correlation might be driven by 
onlyy a few patients. To get a better understanding of the correlation 
betweenn HBV DNA and RNA loads, we selected all patients who had at 
leastt 5 samples that were positive for both HBV DNA and RNA (Table 6). 



Off 19 patients, only three (*) showed a correlation between logDNA and 
logRNAA that was significantly different from zero (p<0.05). 

patient t 
no. . 
M10054 4 
M10476 6 
M10553 3 
M10848 8 
M11517 7 
M11542 2 
M11687 7 
M12227 7 
M12233 3 
M12300 0 
M12458 8 
M12564 4 
M12587 7 
M12600 0 
M12731 1 
M12736 6 
M12772 2 
M13195 5 
M14998 8 

n n 
DNA+/RNA+ + 
10 0 
25 5 
18 8 

6 6 
11 1 
17 7 
20 0 
15 5 

9 9 
30 0 

7 7 
18 8 
12 2 
25 5 

5 5 
9 9 
6 6 

10 0 
6 6 

range e 
log(HBVV DNA) 
7.5-11.5 5 
5.8-9.4 4 
6.1-9.9 9 
7.5-8.0 0 
6.2-11.5 5 
7.4-12.9 9 
6.8-10.3 3 
5.4-9.5 5 
7.7-11.2 2 
5.8-11.5 5 
6.3-8.6 6 
6.7-10.1 1 
4.8-9.9 9 
6.4-9.8 8 
5.1-9.6 6 
6.7-10.1 1 
5.4-9.3 3 
6.3-10.2 2 
7.4-10.6 6 

Tablee 6. Correlation between HBV DNA load and HBV RNA load. 

Wee also tested whether we could find a correlation between HBV DNA or 
RNAA load compared to the HIV-1 RNA load in these patients (Table 7). In 
total,, 111 samples from 31 chronically HIV-1/HBV coinfected patients 
weree positive for both HBV DNA and HIV-1 RNA. The product-moment 
correlationn coefficient between log(HBV DNA) and log(HIV-l RNA) over 
alll HBV DNA + HIV-1 RNA+ samples was 0.14, which is not significantly 
differentt from zero (p=0.142). Furthermore, 84 samples from 23 
chronicallyy HIV-1/HBV coinfected patients were positive for both HBV 
RNAA and HIV-1 RNA. The product-moment correlation coefficient between 
log(HBVV RNA) and log(HIV-l RNA) over all HBV RNA+ HIV-1 RNA+ 
sampless was 0.12, which is not significantly different from zero 
(pp = 0.260). None of the patients with at least 5 HBV DNA+ HIV-1 RNA + 
sampless or at least 5 HBV RNA+ HIV-1 RNA+ samples, showed a 
correlationn between log(HIV-l RNA) and log(HBV DNA) or log(HBV RNA), 
respectively,, which was significantly different from zero (p<0.05). So it is 
clearr that in this group of patients the load of HIV-1 is not related to the 
loadd of HBV DNA or RNA. 

range e 
log(HBVV RNA) 

6.3-8.5 5 
5.0-9.6 6 
5.3-8.1 1 
5.1-7.6 6 
6.0-8.6 6 
5.5-9.1 1 
4.5-8.9 9 
4.9-7.9 9 
5.0-8.5 5 
5.6-9.4 4 
5.3-7.5 5 
5.0-8.4 4 
4.4-6.6 6 
4.6-8.3 3 
6.8-7.8 8 
6.1-8.5 5 
5.4-8.6 6 
5.0-7.6 6 
6.4-8.5 5 

correlation n 
coefficient t 

0.26 6 
*0.52 2 

0.10 0 
0.48 8 
0.49 9 
0.14 4 

-0.32 2 
0.18 8 

-0.34 4 
*0.42 2 

0.05 5 
0.24 4 
0.21 1 
0.13 3 
0.39 9 

*0.79 9 
0.53 3 

-0.43 3 
-0.14 4 



Patient t 

No. . 

M10053 3 

M11317 7 

M11517 7 

M11542 2 

M11687 7 

M12300 0 

M12600 0 

M12772 2 

A A 

Patient t 

No. . 

M11517 7 

M11542 2 

M11687 7 

M12300 0 

M12600 0 

M12772 2 

N N 

DNA+RNA+ + 

7 7 

8 8 

7 7 

15 5 

5 5 

12 2 

5 5 

5 5 

N N 

DNA+RNA+ + 

6 6 

16 6 

5 5 
11 1 

5 5 

5 5 

range e 

log(HBV V 

DNA) ) 

6.0-9.9 9 

6 .8 -9 .1 1 

6 .2-11.0 0 

7.4-12.9 9 
6.8-9.7 7 

6.4-11.5 5 

7.3-9.8 8 

5.4-9.3 3 

range e 

log(HBV V 

RNA) ) 

6 .0 -8 .1 1 

4 .0-8 .9 9 

4 .5-7 .5 5 

5 .6-9 .1 1 

4 .8-7 .0 0 

5.4-8.6 6 

range e 

l og (H IV - l l 
RNA) ) 

2.9-3.5 5 

2.5-3.7 7 

2.3-5.9 9 

2.8-6.0 0 

3.1-4.6 6 

3.1-4.9 9 

2.3-4.6 6 

5.4-6.0 0 

range e 

l og (H IV - l l 
RNA) ) 

2.3-5.9 9 

2.8-6.0 0 

3.1-4.6 6 

3.1-4.9 9 

2.3-4.6 6 

5.4-6.0 0 

correlat ion n 

coefficient t 

0.30 0 

-0.06 6 

0.13 3 

-0.02 2 

-0.40 0 

0.27 7 

0.07 7 

-0.40 0 

correlat ion n 

coefficient t 

0.37 7 

0.30 0 

0.39 9 

-0 .01 1 
-0 .41 1 

-0.05 5 

7B B 

Tablee 7. Correlation between HIV-1 load and HBV load 
7A.. HBV DNA. In total, 111 samples from 31 chronically HIV-i /HBV coinfected patients 
weree positive for both HBV DNA and HIV-1 RNA. The product-moment correlation 
coefficientt between log(HBV DNA) and log(HIV- l RNA) over all HBV DNA+ HIV-1 RNA+ 
sampless was 0.14, which is not significantly different from zero (p = 0.142). None of the 
patientss with at least 5 HBV DNA+ HIV-1 RNA+ samples showed a correlation between 
log(HBVV DNA) and log(HIV- l RNA) which was significantly different from zero (p<0.05) . 
7B.. HBV RNA. In total, 84 samples from 23 chronically HIV-1/HBV coinfected patients 
weree positive for both HBV RNA and HIV-1 RNA. The product-moment correlation 
coefficientt between log(HBV RNA) and log(HIV- l RNA) over all HBV RNA+ HIV-1 RNA + 
sampless was 0.12, which is not significantly different from zero (p = 0.260). None of the 
patientss with at least 5 HBV RNA+ HIV-1 RNA+ samples showed a correlation between 
log(HBVV RNA) and log(HIV- l RNA) which was significantly different from zero (p<0.05) . 



Discussion Discussion 

HBVV is studied extensively for decades, but there are still a lot of 
unsolvedd questions. For example the finding of HBV RNA in serum is 
describedd only anecdotally (8;9;15;chapter 4 of this thesis) and is mostly 
consideredd to be a curiosity. In this study we show that the majority of 
HBVV DNA positive samples also have detectable amounts of HBV RNA in 
theirr serum. This holds true for at least 70% and 84% of serum samples 
inn acutely and chronically infected patients, respectively. Also, after 
calculationn of concordance and accordance we found that the presence of 
HBVV DNA and RNA in samples agree very well. This is not an artifact of 
thee assays used, since we showed that both are very specific for either 
DNAA or RNA (chapters 3 and 4 of this thesis). 
Thee real-time assays we used in this study to quantify HBV DNA and RNA 
havee a quantification limit of l x lO 4 copies/ml. The correlation between 
HBVV DNA and RNA will probably turn out to be even higher, if HBV DNA 
andd RNA would be measured with a more sensitive test. The detection of 
HBVV RNA in the samples might also be improved by applying an 
extractionn protocol specific for the isolation of RNA. 
Wee found a good correlation between HBV DNA, HBV RNA and HBeAg in 
bothh acute and chronic HBV patients. In a previous report we proposed 
thatt the presence of HBV RNA could be a marker for active HBV 
replicationn (chapter 4 of this thesis). If this would be the case, we would 
expectt the presence of HBV RNA to correlate better with HBeAg than HBV 
DNAA with HBeAg. We found no difference in correlations, nor did we find 
differentt ratios of HBeAg+/HBeAg- samples in the total sample 
population,, compared to the DNA+/RNA- or DNA-/RNA+ subgroups. 
Therefore,, we could not find evidence for our postulation that HBV RNA 
couldd be a marker for active HBV replication. 
Too determine if the loads of HBV DNA and RNA are correlated we looked 
att 19 chronically infected patients, who were co-infected with HIV. In 
onlyy three of them we found that the loads of HBV RNA and DNA were 
correlated.. Of these three patients, in two the correlation between HBV 
DNAA and RNA probably is a consequence of the great number of samples. 
Onlyy in patient M12736, who has only 9 samples, the correlation between 
HBVV DNA and RNA is strong. It is known that concurrent HIV-1 infection 
cann lead to higher serum loads of HBV DNA (5). However, it is not known 
whetherr HIV-1 infection also has an effect on HBV RNA serum loads. The 
patientss we studied can be in different stages of their HIV-1 and HBV 
infection,, which might result in differences in loads of HBV DNA and RNA. 
Wee do not know if the 3 patients who do show correlation of DNA and 
RNAA are similar with respect to status of HIV-1 or HBV infection. In 
general,, it looks like the loads of HBV RNA and DNA are not correlated in 
aa quantitative point of view, but they are in a qualitative way. 



Sincee more and more samples are needed to be tested in bloodbanks to 
assuree the safety of blood products, it would save time and money if it 
wouldd be possible to combine a number of tests. We think it might be 
possiblee to make our RetinaIM more sensitive, so even a greater amount 
off HBV RNA positive samples can be recognized. The fact that most HBV 
DNAA positive sera are also positive for HBV RNA, opens new possibilities 
forr the simultaneous detection of HIV-1, HCV and HBV, since HIV and 
HCV,, and as we show here, also HBV can be detected by their RNA 
genome.. This might allow us to detect these three viruses in one 
reaction,, resulting in a lower number of tests that have to be performed. 
Wee also found some samples that are HBV DNA negative but HBV RNA 
positive.. Although we don't know anything about the infectivity of these 
samples,, the fact that samples like these exists might bloodbanks urge to 
considerr testing blood for HBV RNA, apart from HBV DNA and antigen-
andd antibody testing. 
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