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Clearancee of HBV replication markers in 
H IV-11 infected HBsAg positive individuals 

duringg lamivudine therapy. 

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





Abstract Abstract 

Lamivudinee suppresses both HIV-1 and HBV replication, making 
lamivudine-containingg regimens the therapy of choice for HIV-1 infected 
HBsAgg positive individuals. We studied 47 patients longitudinally during 
ann average period of 2,5 years of lamivudine treatment in order to 
establishh which factors determine the outcome of infection and which 
laboratoryy markers respond best to therapy. Newly developed 
quantitativee NASBA-based assays were used to monitor HBV DNA, while 
HBeAgg was monitored with a routine serologic assay. In addition an HBV 
RNAA assay was developed, since it was noted by us and others that 
activee HBV replication might be associated with HBV RNA in serum. Of 
thee 28 HBeAg positive individuals, 11 (39%) became HBeAg negative 
duringg treatment. Of the 24 HBV DNA positive individuals, 16 (67%) 
clearedd HBV DNA to levels below the quantification limit of the assay. 18 
(75%)) of the 24 HBV RNA positive individuals cleared HBV RNA to 
undetectablee levels. Response to therapy was first detected with the HBV 
RNAA assay (0.57 years), second with the HBV DNA assay (0.64 years) 
andd third with the HBeAg assay (in patients using triple therapy: 0.73 
years).. These data indicate that the novel HBV RNA assay may have 
significantt benefit when efficacy of therapies aimed at interference of the 
HBVV replication is evaluated. 



Introduction Introduction 

Chronicc hepatitis B virus (HBV) infection is defined as hepatitis B surface 
antigenn (HBsAg) detectable in a patients' serum for at least half a year. 
Worldd wide, 350-400 million people suffer from chronic HBV infection, 
comparedd to 30 million human immunodeficiency virus (HIV-1) infected 
persons.. Because both viruses have comparable routes of transmission, 
chronicc HBV infection affects about 20% of patients infected with HIV-1 
(10).. Most coinfected patients receive treatment for their HIV-1 infection 
andd not for HBV. Nowadays, a significant number of patients are treated 
withh highly active antiretroviral therapy (HAART), existing of a cocktail of 
33 or more anti-HIV-1 drugs. One commonly included drug is the 
nucleosidee analog lamivudine, which suppresses both HIV-1 and HBV 
replicationn (6;8). Doses applied in HBV treatment are generally lower 
thann doses used to treat HIV-1 (100 mg/day vs. 300 mg/day, 
respectively)) (13). In patients without concurrent HIV-1 infection, little 
differencee was found between regimens with 100 or 300 mg concerning 
thee number of patients clearing HBV DNA and HBeAg seroconversion, 
althoughh inhibition of HBV replication was more rapid with the latter dose 
(6;9).. In non-imuunocomprised patients, more then 80% of the patients 
clearr HBV DNA from serum within 4-8 weeks upon start of lamivudine 
treatmentt (4;9;11), but clearance of HBeAg during this period was only 
seenn in a minority of patients (8). 

Wee and others reported that besides HBeAg and HBV DNA, HBV RNA 
levelss in the serum or plasma of patients may be related to disease 
statuss or progression (12;chapters 3 and 4 of this thesis). For that 
reasonn we studied the sequence of three marker responses to 
lamivudine-containingg therapy in HBV/HIV-1 double infected individuals. 
Inn the present study 47 patients were included and monitored from the 
momentt lamivudine treatment was initiated. NASBA-based quantitative 
HBVV RNA and DNA assays were used for evaluation as well as a routine 
serologicall assay for HBeAg. 



MaterialsMaterials and methods 

Patients s 
Forty-sevenn patients were studied, who had chronic HBV infection and 
weree treated at the Academic Medical Center of the University of 
Amsterdamm for HIV-1 infection with lamivudine as part of antiretroviral 
therapy.. Chronic HBV infection was defined as HBsAg expression for at 
leastt half a year. Patients were selected for this analysis if (i) prior 
informationn on markers of HBV infection was available and (ii) the effect 
off lamivudine on parameters of HBV replication was monitored 
subsequently.. Only first-time use of lamivudine was considered and 
observationn time ended when either lamivudine therapy ended or 
patientss were lost to follow-up. End of lamivudine therapy was defined as 
cessationn of lamivudine for three weeks or more; cessation for less than 
threee weeks was not considered an end of lamivudine therapy. In 
analyzingg the HBV response to lamivudine, the last measurement in the 
half-yearr preceding lamivudine was taken as the baseline value in case 
noo measurement was made on the starting date of lamivudine. 
Thirty-fivee patients provided information on HBV replication markers both 
priorr to and during lamivudine therapy. In this group, starting dates of 
lamivudinee therapy was documented from December 1991 to January 
1998.. In total, 18 patients (51%) used triple therapy at the start of 
lamivudinee therapy. Half of the selected patients had baseline 
characteristicss on HBV infection markers determined within a week 
beforee start of lamivudine therapy. 

Serologicall assays 
Serumm HBsAg, HBeAg and antibodies to hepatitis B core antigen (anti-
HBc)) were measured using commercially available enzyme 
immunoassayss (EIA; Hepanostika HBsAg/HBeAg/anti-HBc, Organon 
Teknikaa bv., Boxtel, the Netherlands) according to the guidelines of the 
manufacturer. . 

HIVV assays 
HIV-11 status was determined by measuring HIV-1 RNA. Three different 
techniquess were used: HIV-1 RNA QT NASBA (Organon Teknika bv., 
Boxtel,, the Netherlands), Nuclisens NASBA (Organon Teknika bv., Boxtel, 
thee Netherlands), and Roche Amplicor assay (Roche diagnostic systems, 
Branchburg,, New Jersey, USA). 
CD44 + cells were counted by standard flow cytometry using a FACSCAN 
floww cytometer (Beckinson, San Jose, CA) and commercially available 
monoclonall antibodies (Beckinson, San Jose, CA). 



HBVV RNA and DNA assays 
Nucleicc acids were extracted from 100 |jl of serum using protocol Y+ (1). 
Thiss method is based on the well-known silica-guanidiniumthiocyanate 
protocoll Y, described by Boom et al (2). Protocol Y+ involves addition of 
11 ml lysis buffer L7A and 30 pi of size-fractionated silica particles before 
followingg the classic Y protocol. L7A is prepared from buffer L6 (5.25 M 
GuSCN,, 50 mM Tris-HCI [pH 6.4], 20 mM EDTA, 1.3% [wt/vol] Triton X-
100)) by the addition of a-casein to a final concentration of 1 mg/ml. Each 
samplee was eluted in 50 pi of TE buffer (10 mM Tris, 1 mM EDTA [pH 
8.0]). . 

HBVV DNA and HBV RNA were quantified using real-time NASBA (Retina1M; 
PrimaGen,, Amsterdam, The Netherlands). Both assays are developed in-
housee and are described before (14;chapter 3 of this thesis). Briefly, 
Retina1'11 reactions were started by mixing 5 pi extracted nucleic acid and 
100 pi Retina1M amplification mix in microtubes. Subsequently, the nucleic 
acidss were denatured for 5 minutes at C for the HBV RNA Retina™, 
andd at C for the HBV DNA Retina'xl, followed by incubation at C for 
55 minutes. Then the enzyme mix was pipetted into the lids of the 
microtubes.. The tubes were centrifuged briefly (10 sec) at 1000 rpm in 
ann Eppendorf 5804 centrifuge (Eppendorf, Hamburg, Germany) to collect 
thee enzyme mix. After gentle mixing by tapping, the tubes were 
incubatedd at C in a fluorimeter (Cytofluor 4000, Perkin Elmer, 
Wellesleyy MA, USA) for 120 minutes, with measurement of the 
fluorescentt signal every minute. The 20 pi reactions were excited at 485 
nm,, and fluorescence was measured at 530 nm. Readings were 
normalizedd to the background of a reaction containing water instead of 
template.. The amount of HBV DNA or RNA present in samples was 
calculatedd using a standard curve generated from HBV plasmid or in vitro 
RNAA standards that indicated the relation between time-to-positivity 
(TTP)) and input amount. The standards were used in 10-fold serial 
dilutions.. Data were processed in an Excel 97/98 spreadsheet to correct 
forr background as measured in the no-template control sample, and to 
makee calibration curves. The HBV DNA or RNA loads of the samples were 
thenn interpolated using these calibration curves. The cut-off of each 
individuall assay was set to be equal to the value of the last positive 
samplee in the dilution series. The load of HBV DNA or RNA in the samples 
wass expressed in log copies/reaction. 

Statisticall Analyses 
Covariatee effects on viral clearance were studied by fully parametric 
regressionn techniques, which directly accounted for interval censoring. 
First,, we determined which distribution could best describe residual 
clearancee times in models including coefficients for all baseline variables: 



lamivudinee containing triple therapy, baseline CD4 cell count, baseline 
HIV-11 viral load and baseline HBV DNA or RNA load, if appropriate. The 
distributionn which provided the best fit to the data, judged by Akaike's 
Informationn Criterion, was selected for further analysis. Next, we used 
univariatee models to estimate the independent effects of lamivudine 
containingg triple therapy, baseline CD4 cell count, baseline HIV-1 viral 
loadd and baseline HBV DNA or RNA load, if appropriate, on HBV clearance 
duringg lamivudine therapy. To study possible effect modifications due to 
correlationn between baseline variables, we also performed multivariate 
analysess by means of backward variable selection, starting with a full 
modell and repeatedly removing variables with p>0.10 until a final model 
wass obtained. Findings of univariate analyses are illustrated by Kaplan-
Meierr estimates, stratified by the covariate of interest. 
Dataa were analyzed with the SAS system, version 6.12 (SAS Inc., Cary, 
NC,, USA), in particular using the procedures LIFETEST, PHREG and 
LIFEREG. . 
Thee possible bias due to differences in sampling frequency was assessed 
aa posteriori by testing for mean sampling frequency between strata of 
interest. . 
Meann sampling frequency during lamivudine therapy was 4.7 samples per 
year.. Sampling frequency was the same for patients with mono/dual or 
triplee therapy (4.7 vs. 4.8 samples per year, p=0.94). Sampling 
frequencyy was slightly higher for those patients who at baseline (i) had 
CD44 cell count below the median value (4.8 vs. 4.3 samples per year, 
pp = 0.53) or (ii) had HIV-1 viral load above the median value (4.7 vs. 4.2 
sampless per year, p = 0.73). In all comparisons, differences were small 
andd non-significant according to T-tests for mean sampling frequency. 
Hence,, it is unlikely that covariate effects on time to viral clearance are 
duee to biases in sampling frequency related to the variables of interest. 
HIV-11 viral load at the start of lamivudine therapy was available for 25 
patients,, of which 23 (92%) had HIV-1 RNA > l x l 0 3 copies/ml, with a 
mediann viral load of 4 .0x l0 4 copies/ml. 
CD44 cell counts at start of lamivudine therapy were available for 29 
patients,, with a median CD4 cell count of 110 cells/mm3 and an 
interquartilee range of 40-210 cells/mm3. Median follow-up under first-
timee use of lamivudine was 2.5 years, with an interquartile range of 1.4-
4.00 years. 



Results Results 

Baselinee characteristics 
Accordingg to Table 1, 89% of patients were HBsAg + , 80% were HBeAg+, 
7 1 %% had HBV DNA above the lower quantification limit of the assay 
( l x l O 44 copies/ml) and 69% had HBV RNA loads > l x l 0 4 copies/ml at 
baseline. . 
Thee median HBV DNA load for the HBV DNA positive patients at baseline 
wass 7.9xl07 copies/ml, and the median HBV RNA load for those positive 
att baseline was 6.3xl06 copies/ml. Baseline values of HBV DNA and RNA 
loads,, HIV-1 load (4.0x l04 copies/ml), and CD4 cell counts (110 
cells/mm3)) did not differ significantly between patients receiving mono or 
duall therapy vs. patients receiving triple therapy. 

Therapyy Mono/Dual Triple 

Proteasee Inhibitor 3 (18%) 14(78%) 17(59%) 
HBsAg++ 14 (82%) 17 (94%) 31 (89%) 
HBeAg++ 13 (76%) 15 (83%) 28 (80%) 
HBVV DNA >10E4 cp/ml 11(69%) 13(72%) 24(71%) 
HBVV RNA >10E4 cp/ml 10(59%) 14(78%) 24(69%) 

177 18 35 

Tablee 1 . Patient characteristics at start of lamivudine (N = 35) 
Onlyy patients with baseline and follow-up information on HBV are included in this 
analysis. . 

Evaluationn of response to therapy through monitoring HBeAg 
Outt of 28 patients who were HBeAg positive at baseline, 11 (39%) 
showedd clearance of HBeAg after initiating lamivudine therapy. All 
patientss who cleared HBeAg, but one, did so in the first half-year during 
lamivudinee therapy. The rest did not clear HBeAg at all for the observed 
follow-up.. Patients using lamivudine triple therapy cleared HBeAg after a 
meann of 0.73 years. 

Evaluationn of response to therapy through monitoring HBV DNA 
Outt of 24 patients with positive HBV DNA levels at baseline, 16 (67%) 
weree observed with clearance of DNA to levels below l x lO 4 copies/ml 
duringg lamivudine therapy. According to the Kaplan-Meier estimates, the 
mediann time to clear DNA was 0.51 years at the left interval (assuming 
thatt viral clearance occurred immediately after the last observed positive 
measurementt since start of lamivudine therapy) or 0.81 years at the 
rightt interval (assuming that viral clearance occurred just before the first 
negativee measurement during lamivudine therapy). Estimating clearance 



timee as the midpoint of the two gave a median time of 0.64 years since 
startt of lamivudine therapy to clear HBV DNA. Patients using lamivudine 
monoo or dual therapy cleared HBV DNA after a mean of 2.86 years, 
comparedd to 0.36 years for patients receiving triple therapy. 

Responsee to therapy according to HBV RNA monitoring 
Outt of 24 patients with positive HBV RNA levels at baseline, 18 (75%) 
weree observed with clearance of RNA to levels below l x lO 4 copies/ml 
duringg lamivudine therapy. According to the Kaplan-Meier estimates, the 
mediann time to clear RNA was 0.51 years at the left interval or 0.62 
yearss at the right interval. Estimating clearance time as the midpoint of 
thee two gave a median time of 0.57 years since start of lamivudine 
therapyy to clear HBV RNA. The median clearance times for patients 
receivingg lamivudine mono/dual therapy vs. triple therapy were 2.41 
yearss and 0.35 years respectively. 

Parameter r 

HBeAg g 

HBVV DNA 

HBVV RNA 

Model l 

Univariate e 
Triplee Therapy 
CD44 > l i o cells/mm3 

HIV-11 >40,000 cp/ml 
Multivariate e 

CD44 >110 cells/mm3 

HIV-11 >40,000 cp/ml 

Univariate e 
HBVV DNA 
Triplee Therapy 
CD44 >110 cells/mm3 

HIV-11 >40,000 cp/ml 
Multivariate e 

Triplee Therapy 
HIV-11 >40,000 cp/ml 

Univariate e 

N N 

28 8 
24 4 
19 9 

16 6 

24 4 
24 4 
20 0 
16 6 

16 6 

Estimate e 

-1.98 8 
3.20 0 

-0.38 8 

5.02 2 
0.91 1 

-0.18 8 
-0.91 1 

0.48 8 
-0.56 6 

-1.90 0 
-1.14 4 

Stdd Error 

1.92 2 
1.77 7 
2.08 8 

2.57 7 
1.97 7 

0.18 8 
0.69 9 
0.55 5 
0.62 2 

0.49 9 
0.44 4 

pp value 

0.30 0 
0.07 7 
0.86 6 

0.05 5 
0.65 5 

0.32 2 
0.19 9 
0.38 8 
0.37 7 

<0.001 1 
0.010 0 

24 4 
24 4 
21 1 
17 7 

-0.18 8 
-1.54 4 

0.54 4 
0.05 5 

0.28 8 
0.52 2 
0.49 9 
0.62 2 

0.52 2 
0.003 3 
0.28 8 
0.94 4 

HBVV RNA 
Triplee Therapy 
CD44 >110 cells/mm3 

HIV-11 >40,000 cp/ml 
Multivariate e 

Triplee Therapy 24 -1.66 0.51 0.001 
HBVV RNA -0.34 0.24 0.15 

Tablee 2. Effect of triple therapy, CD4 celi count and HIV-1 viral load at baseline on 
clearancee of HBeAg, DNA and RNA during lamivudine therapy 
Inn models of HBeAg clearance, a log-logistic distribution was assumed for the residual 
clearancee times. In models of DNA and RNA clearance, a Weibull distribution was 



assumedd for the residual clearance times. Distributions were selected on the basis of 
Akaike'ss Information Criterion for models including all baseline variables. Effect 
estimatess of baseline HBV DNA and RNA for HBV DNA and RNA clearance during 
lamivudinee therapy are based on increments per loglO cp/ml. Std Error: standard error 
off effect estimate; cp/ml: copies/ml 

Covariatee effects on time to viral clearance 
Wee initially considered single covariate effects in fully parametric 
regressionn models. Table 2 shows effect estimates according to log-
logisticc residuals for HBeAg clearance and Weibull residuals for DNA and 
RNAA clearance. These distributions provided the best fit to the full 
models,, including all baseline variables listed. 

HBeAg HBeAg 
Clearancee of HBeAg was not dependent on the use of triple therapy or 
HIV-11 viral load at baseline. A higher baseline CD4 cell count was 
associatedd with a reduced probability of HBeAg clearance, albeit with 
borderlinee statistical significance. Patients with baseline CD4 cell counts 
abovee average experienced a 3.2 times lower clearance hazard for 
HBeAg,, as indicated by a positive coefficient in table 2 (column estimate) 
andd illustrated in figure 1. If CD4 cell count is investigated together with 
triplee therapy (multivariate analysis), the effect is the same. When 
controlledd for baseline HIV-1 viral load, the effect of CD4 cell count is 
moree pronounced. 
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Figuree 1. Effect of CD4 cell count at start of lamivudine therapy on the probability of 
HBeAgg clearance. 
Kaplan-Meierr curves are based on three estimates: event times of viral clearance are 
assumedd at the left or right interval (thin lines) or at the midpoint (thick line) of the 
censoredd interval. CD4 cell count is categorized as above or below the median value of 
1100 cells/mm3 at baseline. Therapy switching is not taken into account, except for 
lamivudine.. P values are based on the log-rank test for homogeneity of clearance over 
strata. . 



HBVHBV DNA 
HBVV DNA clearance was not dependent on any of the explanatory 
baselinee variables in univariate models. Interestingly, in multivariate 
analyses,, both the effects of lamivudine in triple therapy and baseline 
HIV-11 viral load are highly significant, as shown in table 2. Addition of 
baselinee CD4 cell count to the model increased standard errors, but effect 
estimatess remained similar. According to the multivariate model, patients 
withh baseline HIV-1 viral load above average and using lamivudine as 
partt of triple therapy experienced faster clearance of HBV DNA. The sole 
effectt of lamivudine containing triple therapy on HBV DNA clearance is 
illustratedd in figure 2. 

Figuree 2. Effect of the type of lamivudine therapy on clearance of HBV DNA. Kaplan-
Meierr curves are based on three estimates: event times of viral clearance are assumed 
att the left or right interval (thin lines) or at the midpoint (thick line) of the censored 
interval.. Therapy switching is not taken into account, except for lamivudine. P values 
aree based on the log-rank test for homogeneity of clearance over strata. 

HBVRNA HBVRNA 
HBVV RNA clearance was not dependent on CD4 cell count or HIV-1 viral 
loadd at baseline, but use of lamivudine containing triple therapy 
increasedd the probability of HBV RNA clearance 1.5-fold (Table 2). 
Modellingg lamivudine containing triple therapy together with HIV-1 viral 
loadd and CD4 cell count did not alter the effect estimate or the 
correspondingg standard error of the triple therapy effect. Stratified 
Kaplan-Meierr analysis also yields a significant difference in rate of HBV 
RNAA clearance between patients using lamivudine containing triple 
therapyy and those using lamivudine as mono/dual therapy. The effect of 
lamivudinee containing triple therapy on HBV RNA clearance is illustrated 
inn figure 3. 



Figuree 3. Effect of the type of lamivudine containing therapy on clearance of HBV RNA. 
Kaplan-Meierr curves are based on three estimates: event times of viral clearance are 
assumedd at the left or right interval (thin lines) or at the midpoint (thick line) of the 
censoredd interval. Therapy switching is not taken into account, except for lamivudine. P 
valuess are based on the log-rank test for homogeneity of clearance over strata. 



Discussion Discussion 

Inn this work we report on patients from the start of lamivudine 
treatment,, that was used in different (combination) regimens. Some 
patientss were already treated with other antiretroviral drugs before 
receivingg lamivudine, whereas others were naive. Therefore, the study 
populationn is very heterogeneous, but is thus a good representation of 
patientss seen in a hospital. 

Wee found that the effect of lamivudine therapy could be detected most 
quicklyy by HBV RNA clearance followed by the clearance of HBV DNA, 
althoughh the differences were small. HBeAg was the last marker to 
disappearr from the serum. In patients receiving lamivudine as mono or 
duall therapy the clearance times of HBV RNA and DNA were 2.41 and 
2.866 years after start of lamivudine treatment, respectively. In patients 
receivingg lamivudine as a part of triple therapy, median clearance times 
weree 0.35, 0.36 and 0.73 years for HBV RNA, HBV DNA and HBeAg, 
respectively.. The fact that HBV DNA containing particles can still be 
detectedd somewhat later than virions containing HBV RNA may be 
explainedd because during HBV replication, DNA containing particles 
developp from particles with RNA. When the replication of HBV is 
hamperedd due to the effect of lamivudine the particles that arise in the 
beginningg of the replication cycle will be the first to be affected. HBeAg 
cann be detected in the serum for a longer time than HBV RNA and DNA. 
Thiss effect is also seen in a normal resolving acute infection. Also during 
aa chronic infection with HBeAg seroconversion, HBeAg is still detectable 
inn serum as HBV DNA loads have dropped below the detection limit. 

188 of 24 patients (75%) cleared HBV RNA from their serum. The median 
timee to clear HBV RNA was 0.57 years after the start of lamivudine 
therapy.. Patients receiving triple therapy cleared HBV RNA much faster 
thann patients receiving mono or dual therapy (0.35 years vs. 2,41 years 
respectively).. Clearance of HBV DNA was observed in 16 of 24 patients 
(67%).. The median clearance time was 0.64 years after the start of 
lamivudinee administration and 0.36 and 2.86 years for patients using 
triplee therapy vs. mono or dual therapy, respectively. So we observe a 
fasterr clearance of HBV RNA compared to HBV DNA in the total patient 
group,, but also in the sub-groups using triple therapy or mono/dual 
therapy.. The faster clearance of HBV DNA and RNA in patients receiving 
triplee therapy, is probably due to a more efficient suppression of the HIV-
11 infection and therefore the immune system can be more competent to 
suppresss HBV. Studies of HBV patients without HIV-1 infection observed 
thatt HBV DNA was cleared from serum in 4-8 weeks in more than 80% 
off patients (4;9;11). In our study less patients clear HBV DNA and the 



timee it takes is longer, but is confirmed by comparable clearance times of 
HBVV 'RNA. The fact that in our study HBV DNA and RNA seem to be 
clearedd slower, could be due to the less sensitive assays used in these 
otherr studies. At least in one study HBV DNA is cleared within 4 weeks, 
butt when the samples are tested with PCR, HBV DNA is still detectable in 
thee serum of all patients (9). In HIV-1 coinfected patients, HBV DNA is 
clearedd in 30% of the patients at week 12 and 40% at week 52 after 
startt of lamivudine therapy (7), which is comparable to our findings. 
Furthermore,, immune reconstitution with highly active anti-retroviral 
therapyy (HAART) has been reported to shift the spectrum of HBV disease 
towardd an enhanced inflammatory response to hepatitis B followed by 
decreasedd viremia and seroconversion (3). This may lead to an extended 
timee period needed to completely clear HBV DNA and RNA compared to 
patientss not infected with HIV-1. 

Patientss receiving lamivudine as part of triple therapy have a higher 
chancee of clearing both HBV RNA and DNA. As shown in table 2, in the 
casee of HBV RNA this is true in univariate as well as multivariate analysis. 
Inn the case of HBV DNA however, this relation is only significant in 
multivariatee analysis. In figure 2, a clear difference in clearance times 
betweenn patients using mono/dual or triple therapy can be seen. Patients 
withh baseline HIV-1 viral load above average and using lamivudine as 
partt of triple therapy experienced faster clearance of HBV DNA, (Table 2). 
HBVV RNA clearance was not dependent on HIV-1 viral load at baseline 
norr on CD4 cell count at baseline (Table 2). It is remarkable to see that 
thee use of lamivudine as a part of triple therapy leads to faster clearance 
off HBV DNA and RNA, even tough none of the other drugs are known to 
affectt HBV replication. We speculate that this effect is due to the effect 
thatt the other drugs have on HIV-1 replication and thus the immune 
system.. It has been shown in a HIV-1/HBV double infected patient, that 
afterr suppression of HIV-1 replication with ritonavir (which has no effect 
onn HBV), HBV DNA loads increase for a short period of t ime, followed by 
HBeAgg seroconversion (3). Therefore we suppose that a stronger 
suppressionn of HIV-1 by for example triple therapy, can indirectly lead to 
clearancee of HBV replication markers. Since HBV RNA in serum seems to 
bee related to chronic HBV disease (12) and patients using lamivudine as 
aa part of triple therapy cleared HBV RNA faster than patients using 
lamivudinee as mono or dual therapy (Fig. 3), it seems wise to treat HIV-1 
infectedd patients, who are also chronically infected with HBV lamivudine 
containingg triple therapy. 

Wee found that of 28 patients with measurable HBeAg at baseline, 11 
clearedd HBeAg from serum. 10 (39%) did so in the first half-year during 
lamivudinee therapy. The rest did not clear HBeAg during the study 



period.. Although not all our patients receive triple therapy, we find the 
samee percentage HBeAg clearance as reported in a study of den Brinker 
ett al. (5), who reported that 38% of patients with chronic HBV and HIV-1 
infectionn lost HBeAg or developed anti-HBe after initiation of HAART. 
Clearancee of HBeAg was not dependent on the use of triple therapy or 
HIV-11 viral load at baseline, but a higher baseline CD4 cell count was 
associatedd with a reduced probability of HBeAg clearance (Table 2 and 
Fig.. 1). This is a remarkable observation, but one has to keep in mind 
thatt only 11 patients clear HBeAg and that the correlation has only 
borderlinee significance. All patients studied suffer from chronic HBV 
infection,, which is defined as detectable serum HBsAg for at least six 
months.. This means that in the patients with high CD4 counts at 
baseline,, the immune system was not able to clear the HBV infection 
duringg this period. In the patients with low CD4 counts at the start of 
lamivudinee therapy, the immune system just may have been to weak to 
resolvee the HBV infection. Due to the antiretroviral therapy their immune 
systemm may improve, resulting in a higher chance of clearing HBeAg. This 
relationn with CD4 cell count is not seen with HBV DNA and RNA 
clearance,, and probably reflects the fact that clearance of HBeAg is only 
immunee mediated, while clearance of HBV DNA and RNA is also enhanced 
byy the direct effect of lamivudine on HBV replication. 

Inn conclusion, we show that the best way to treat HBsAg positive patients 
withh HIV-1 coinfection is with a triple therapy regimen including 
lamivudine.. The effect of therapy on HBV can be measured best by 
monitoringg HBV RNA, instead of HBV DNA, since HBV RNA is cleared from 
thee serum in more patients than HBV DNA (18 and 16, respectively) and 
HBVV RNA is cleared faster to levels below l x lO 4 copies/ml than HBV DNA. 
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