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Abstract t 

Objectives::  To establish the rate of virological and biochemical response by combination 

therapyy with interferon alfa-2a (IFN) and famciclovir in chronic HBeAg negative. HBV DNA 

positivee patients. 

Methods::  Thirty one treatment-naïve chronic HBeAg negative HBV DNA positive hepatitis 

BB patients received IFN 9 MU t.i.w. combined with famciclovir 3x500 mg daily. Patients 

weree randomised 3:1 for 6 or 12 months. Serum samples were obtained at week 0. 8 and 24 or 

522 during treatment and 6 months after stopping treatment. HBV DNA levels were 

determinedd using a bDNA assay (detection limit 7x10̂  cop/mL). When results were below the 

detectionn limit of the bDNA, HBV DNA was measured by qualitative PCR (detection limit 

2xx 10" cop/mL). The virological response was defined as HBV DNA negative either by bDNA 

orr PCR at the end of treatment (FT) and end of follow up (EFU). The biochemical response 

wass defined as normalization of ALA T (ALAT<45 U L) at ET and EFU. 

Results::  Twenty four patients were treated for 6 months (group A) and 7 patients were treated 

forr 12 months (group B). Before treatment the mean HBV DNA load was 5.9 log HBV DNA 

copp mL and 17 31 (55"») patients were bDNA positive. Before treatment 21 patients had 

elevatedd ALA T (mean 137 U L. SD 162 U L) and 10 patients had normal ALA T values 

(meann 29 U l . SD 10 U'L). At FT in group A 7 12 (58%) and in group B 2 5 (40%) of the 

patientss had a virological response by bDNA and 13 24 (54%) and 17 (14%) by PCR 

respectively.. At EFU in group A 5 12 (42%) and in group B 15 (20%) patients had a 

virologicall  response by bDNA and 3 24 (13%) and 0 7 by PCR respectively. Of patients with 

elevatedd ALA T values before treatment 8 21 (31%) and 5 21 (16%) had normal ALA T levels 

att ET and EFU respectively. None of the patients treated in this study developed a YMDD or 

otherr mutants 
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Conclusions::  In HBeAg negative HBV DNA positive chronic hepatitis B patients a 

combinationn of IFN and famciclovir induced an EFU virological response of 35% as 

measuredd by bDNA and 10°o by PCR. There was no trend observed that 12 months treatment 

wass superior then 6 months. Furthermore none of the patients treated with this combination 

therapyy developed a YMDD or other mutants. 
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Introductio n n 

Itt is estimated that among the 350 million carriers in the world. 7-30% are infected with HBV 

variantss that express littl e or no hepatitis B e antigen (HBeAg) (9). Littl e is known about the 

longg term prognosis of patients with a chronic HBeAg negative hepatitis B. In an Italian study 

itt was shown that 33% of the patients with HBeAg negative chronic hepatitis B develop 

cirrhosiss over a mean period of 6 ycars( I). 

Patientss with HBeAg negative chronic hepatitis B were treated with various interferon alpha 

(IFN)) treatment schedules. In these studies the end of treatment (ET) virologieal response 

variedd from 38-72%. However after cessation of therapy and during follow up most patients 

relapsed,, therefore at end of follow up (EFU) the virologieal response rates varied from 0-

65%% (3;7;8;1 1; 14). In the first published trial with lamivudme (100 mg day for 12 months) in 

HBeAgg negative chronic hepatitis B patients the virologieal response rates were 66% at ET 

andd 15% at EFU (22:24). Thus the majority of the patients with an initial virologieal response 

att ET had a relapse at EFU (9). Also in another trial 88% of HBeAg negative chronic hepatitis 

BB patients with an initial ET response relapsed after cessation of therapy (2). Furthermore 

whenn lamivudine therapy was given for more then 12 months 48% of the HBeAg negative 

patientss developed a lamivudine resistant mutant in the YMDD motif of the HBV genome 

(YMD DD mutant)(10). Combination therapy with IFN and lamivudine given for 12 months 

resultedd in an ET response of 93% and an EFU response of 14% as measured by PCR (25). A 

problemm in the treatment of HBeAg negative hepatitis B patients is the not well defined 

virologieall  end points for cessation of therapy. In a National Institutes of Health workshop in 

septemberr 2000 the diagnostic criteria for HBeAg negative chronic hepatitis B were 

discussed.. An arbitrary serum HBV DNA level of \Q~ cop mL was proposed to differentiate 

betweenn chronic hepatitis B and the inactive HBV carrier state (15). Therefore in HBeAg 

negativee patients suppression by antiviral therapy of HBV DNA levels below 10" cop mL was 

regardedd as a virologieal response. However the correlation between this level of HBV DNA 

virall  load and liver disease in chronic hepatitis B patients is inconclusive (5). Since 

quantificationn of HBV DNA is very important for monitoring the response, it is still uncertain 

iff  reduction in serum HBV DNA levels below lO^ is sufficient for sustained remission of this 

typee of chronic hepatitis B.(5). 

Famciclovirr is the oral prodrug of penciclovir. Penciclovir triphosphate inhibits viral 

replicationn through competitive inhibition of viral DNA polymerase (13). In a large 
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randomisedd trial, HBcAg positive chronic hepatitis B patients were treated with famciclovir 

monotherapyy (3 x 500 mg daily for 12 months). In this trial famciclovir gave suppression of 

virall  replication and a significant histological improvement of the liver (6). In a small pilot 

studyy by Marques et al, HBeAg positive chronic hepatitis B patients were treated with 

Interferonn alpha in combination with famciclovir. Two of 5 patients treated with this 

combinationn therapy cleared HBV DNA (bDNA) and their histological activity index (HAI) 

scoree improved f 19). 

Thee aim of our pilot study was to establish the rate of virologica! and biochemical response 

(ass measured by PCR and bDNA) in HBeAg negative chronic hepatitis B patients who are 

treatedd with a combination of famciclovir and IFN for 6 or 12 months. 

Materiall  and Methods 

StudyStudy design 

Thee study was an open label randomised pilot study. All participating patients had signed a 

comprehensivee informed consent form. Patients were randomised at a 3:1 ratio to receive 

eitherr 6 months (Group A) or 12 months (Group B) famciclovir 3 x 500 mg daily and IFN 

(Interferonn alpha 2a, Roferon A, Roche Pharmaceuticals, Mijdrecht, the Netherlands ) 9 MU 

threee times a week (t.i.w.). At week 0, 1, 2, 4 and every month thereafter patients visited the 

outpatientt clinic for monitoring the safety and tolerance. Patients were also seen 3 and 6 

monthss after ET. The protocol of the study was approved by the medical ethics committee of 

thee Academic Medical Center, University of Amsterdam. 

DefinitionsDefinitions of response 

l.Virologicall  response: 

a.. HBV DNA negative, as measured by bDNA (cut off 7 xlO^ cop mL) at ET and 

EFU. . 

b.. HBV DNA negative as measured by PCR (cut off 2 xH)~ cop/mL) at ET and 

EFU. . 

2.Biochemicall  response: 

Normalizationn of ALA T levels in patients with pretreatment elevated ALA T (> 45 U L), at 

ETT and EFU. 
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PrimaryPrimary objectives 

Too establish: 

1.. Virological response in both treatment groups. 

2.. The proportion of patients who lose their HBsAg and develop anti HBs at ET and 

EFU. . 

SecondarySecondary objectives 

Too establish: 

1.. The proportion of patients who developed a biochemical response. 

2.. The proportion of patients with virological response as well as a biochemical response. 

Patients Patients 

Criteriaa for patient selection were: age between 18-70 years. HBsAg positive for at least 6 

monthss and HBeAg negative for at least 3 months. HBV DNA positive by PCR (HBV DNA > 

22 x 102 cop'mL). histological confirmation of chronic hepatitis within 6 months prior to the 

startt of therapy and normal or elevated serum alanine aminotransferase (ALAT ) levels. 

Exclusionn criteria were: evidence of decompensated liver disease (e.g. albumin < 30 g/L, 

serumm bilirubine < 34 umol/L, prothrombin time > 3 sees prolonged, or ev idence of 

hepatocellularr carcinoma), co infection with HIV or hepatitis C or hepatitis Delta virus. 

HBeAgg positive, severe mental depression, seizures, clinically significant CNS dysfunction, 

renall  failure (creatinine clearance < 60mL/min) and a history of substance abuse 3 months 

beforee study entry. 

PatientsPatients characteristics 

Thirtyy one patients entered the study: 24 patients were randomised in group A and 7 in group 

B.. Baseline host and viral characteristics are summarised in table 1. In group A 2 24 (8%) 

weree withdrawn from the trial due to side effects and in group B 3 7 due to protocol violation. 

Thee trial profile is depicted in figure 1. 
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Tabicc 1 Baseline characteristics 

HBeAgg negative patients Group A (iroup B 

Characteristicss ; Ov24) (n=7> 

Agee (yrs) 

Female e 

Genotype e 

 A 

 B 

 r 
 D 

 i: 

 Unknown 

Previouss I FN therapy 

Placee of birth 

 Northern Europe 

 Mediterranean area 

 Asia 

 Others 

Meann pre treatment ALA T (L 'L ) 

Pree treatment ALA T  45 L' L (U L) 

Meann pre treatment HBV DNA (log cop mL) 

Pree treatment bDNA positive (log cop mL) 

YMD DD mutant at start 

A1762TT G1764A mutant (BC P) 

YV288 stop mutant (Preeore) 

Hepatitiss Activit y Index (HAI ) (12). 

n n 

4 4 

6 6 

4 4 

1 1 

9 9 

3 3 

1 1 

9 9 

4 4 

11 1 

3 3 

6 6 

16 6 

12 2 

0 0 

14 4 

16 6 

l " u ) ) 

(17) ) 

(25) ) 

(17) ) 

(4) ) 

(38) ) 

(13) ) 

(4) ) 

(38) ) 

(17) ) 

(46) ) 

(13) ) 

(25) ) 

(67) ) 

(50) ) 

0 0 

(58) ) 

(67) ) 

M e an n nn I u) 

„ „ 

102 2 

143 3 

5.6 6 

74 4 

3.1 1 

00 0 

66 (86) 

11 (14) 

11 (14) 

55 (71) 

22 (29) 

55 (71) 

55 (71) 

00 0 

II  (14) 

44 (57) 

M e an n 

47 7 

101 1 

127 7 

6.6 6 

7.5 5 

4 4 

ii  Fibrosis (23) I 1.9 



Figg 1 Trial profile ?? 1 patients HBeAg negative patients 

i i 

77 patients randomised tor 12 months 

1 1 r r 

T T 

TT 1 

33 patients stopped due 
protoeoll  violation 

44 patients treated for 12 months and 
66 months follow up 

' ' 
244 patients randomised for 6 months 

V V 

22 patients stopped due to 
sidee effects after 2 and 8 
weekss of treatment 

199 patients treated for 6 months and 
66 months follow up 

DetectionDetection of HBV DNA 

QuantitativeQuantitative detection: A quantitative bDNA assay (Quantiplcx HBV DNA assay Bayer) 

whichh uses 50 |aL serum with a dynamic range of 7 x 10'""- 4 xlO cop/mL (5. 8 log - 9.6 log 

copp mL).All samples below the cut off of the bDNA were examined in PCR (COBAS 

Amplicorr HBV Monitor, Roche Diagnostics Systems) according to the manufacturer's 

instruction.. The dynamic range of this assay is 2 x 10' - 10 cop/mL (2.3 - 7 log cop/mL). 

GenotypingGenotyping and Mutation detection ofHB V 

Thee TRUGENE HBV Genotyping Kit™, when used in conjunction with the OpenGcnc™ 

DNAA Sequencing System, provides a method to obtain bi-directional sequences from the 

overlappingg surface antigen and Polymerase regions of the HBV. Extraction of viral HBV 

DNAA from plasma or serum is required for isolation of viral DNA from plasma or scrum. 

EpiCentree MasterPure™ DNA Purification Kit was used for all samples. PCR amplification 

reagentss were provided in the MasterPure kit. No post-PCR purification is required before 

performingg CLIP sequencing. The PCR amplicon includes most of the surface antigen and 

reversee transcriptase polymerase, where most mutations associated with resistance reside. 

Sequencingg products from HBsAg and polymerase/reverse transcriptase (Pol/RT) regions are 

generatedd from the amplified product of the same region by CLIP sequencing. CLIP 

sequencingg allows both directions of the target amplicon to be sequenced simultaneously in 

thee same tube using two different dye-labeled primers (Cy5 and Cy5.5) for each reaction. The 
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resultingg CLIP sequencing segments are then detected using the "OpenGene™ DNA 

Sequencingg System". 

Thee forward and reverse sequences are combined to form a query sequence. The query 

sequencee is in turn compared to the consensus sequences of genotypes A to G in the 

TRUGENEE HB\ 'Module of the OpenGene system software in order to determine the HBV 

genotypee of the sample. Only the sequences, approximately codon 100 to 230 in the HBsAg 

aree used for the genotyping of the HBV. The over lapping RT Pol are not used in the 

genotypingg of the HBV. Mutations in both HBsAg and RT Pol regions arc also detected and 

reported.. Approximately codons RT110/POL450 to RT280/POL630 of the overlapping 

RT/POLL are evaluated for mutations. The prevalence rate of YMDD mutant HBV in all 

patientss was measured at week 0, 8, 24, 52 during treatment and 6 months after stopping 

therapy y 

SerologicalSerological tests 

Serologicall  markers (HBsAg, anti-HBs, HBeAg and anti-HBe) were assessed by qualitative 

EIAA  (Axsym. Abbott Laboratories, Chicago, USA) 

HistologicalHistological evaluation 

Baselinee liver histology was assessed for all patients, a second biopsy was performed at ET 

forr histological comparison with the pre-treatment biopsy. The study pathologist was blinded 

andd staged fibrosis (0-4) according to the criteria of Scheucr (23). Furthermore the pathologist 

generatedd a Hepatitis Activity Index (HAI) , based on the sum of histological scores for portal 

inflammationn (0-3), piecemeal necrosis (0-10) and hepatocellular necrosis (Councilman 

bodiess [0-4]) as described by Knodell et al (12). Histological response was defined as > 2 

pointt reduction in the HAI score between the pre-treatment biopsy and the ET biopsy. 

Fibrosiss activity was also compared for each biopsy pair. 

StatisticalStatistical analysis 

Statisticall  analysis was performed using the SPSS 10.0.01 package. All data obtained with 

PCRR or bDNA test were logm transformed. When samples were negative in the qualitative 

PCRR a value of 200 cop mL (2.3 log) was used for the calculations. Comparison of variables 

wass performed using Chi-square or Fisher exact test when appropriate. Non-parametric 

Mann-Whitneyy test was used for comparison of continuous data. A probability (p) value less 

thann 0.05 was considered significant. 
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Results s 

ll  ïrological responses as measured by bD.\A and PCR 

Ass shown in table 2. 14 31 (45°») patients developed a virological response below the 

detectionn level of PCR (HBV DNA < 2 x 102 cop mL) at ET and only 3 31 (10%) at EFU. Of 

thee 3 patients who developed an EFU virological response the mean pretreatment viral load 

wass 3.6 log HBV DNA. Of the 28 patients who did not developed such response the mean 

pretreatmentt viral load was 6.6 log HBV DNA (NS). 

Whenn the subgroup of patients were analysed who were also bDNA positive (HBV DNA > 7 

xx 10s cop mL) 9 17 (53%) had an ET and 6 17 (35%) had an EFU virological response. 

Comparingg response rates between groups A and B. there was no trend that 12 months 

treatmentt was superior then 6 months. 

Tabicc 2 Yiroloüical response at end of treatment and end of follow up as measured hv bDNA and PCR. 

Virologicall  response 

Endd of treatment End of follow up 

Group p 

Pretreatment t 

b D NAA + v e ( n = l 7 )" 

P C R - vee ( n = 3 l) 

A A 

nn tot 

77 12' 

133 24 

(M M 

(5S) ) 

(54) ) 

B B 

111 tot ("o) 

22 5T (40) 

11 7 (14) 

A- B B 

nn tot ("» ) 

99 17T (51) 

144 31 (45) 

A A 

nn tot Co) 

55 I2T (42) 

33 24 (13) 

B B 

nn tot ("« ) 

11 5T (20) 

00 7 0 

AA B 

nn tot (%) 

6,17TT (35) 

33 31 (10) 

-- Only patients analysed who were bDNA positive at day 0 

tt ET and PTT1 results measured by bDNA. 

(jroupp A = patients treated with I FNN famciclovir lor 6 months 

Groupp B = patients treated with IFN/famciclovir for 12 months 

ViralViral  load decline 

Att week X and 24 the mean viral load decline was 2.2 J= 1.3 and 2.4 - 1.6 cop mL HBV DNA 

respectivelyy for the whole group of 3 1 patients. Patients in group B treated for 52 weeks (n=4) 

hadd a slight increase of viral load after week 24. At week 24. 3.3 log HBV DNA cop mL. at 

weekk 40. 3.7 log HBV DNA cop mL and at week 52. 4.1 log HBV DNA cop mL. At EFU the 

meann viral load of group A was 4.7 log HBV DNA cop/mL and of group B 6.4 log HBV 

DNAA cop mL, which was not significantly different from pretreatment levels. 
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BiochemicalBiochemical response 

Inn total 2131 patients had elevated ALA T levels at the beginning of therapy. The biochemical 

responsee of patients in both groups is depicted in table 3. Taking both groups together at ET 

88 21 (38%)andatEFU 5 21 (16%) had a biochemical response. At ET 3 31 (10%) and at 

EFUU 0/31 had a combined biochemical and virological PCR response. Of patients who were 

bDNAA positive at start of therapy and had elevated ALA T levels, at ET 5/15 (33%) and at 

EFUU 0/15 had a combined biochemical and virological PCR response. Six of 1 5 (40%) and 

1/155 (7%) had a combined biochemical and virological bDNA response at ET and EFU 

respectively.. All patients (n=10) with normal ALA T levels at the beginning of therapy had 

alsoo normal ALA T levels at ET and EFU. The ALA T decline is depicted in figure 2. 

Althoughh at EFU the mean ALA T values in both groups were lower then at start of therapy 

thee differences were no significant (group A 60 vs 106 U/L, group B 96 vs. 130 U/L). 

Tabicc 3 Biochemical response at end of treatment and end of follow up in patients with elevated ALAT levels at 

startt of therapy. 

Treatmentt group 

A(n=16) ) 

B(n=5) ) 

Totall  (n=21) 

Biochemicall  response 

Endd of treatment 

nn (%) 

6 6 
2 2 

XX (31) 

Endd of folio» up 

nn (%) 

3 3 

2 2 

55 (16) 

Figg 2 HBV DNA load (log cop mL) and ALAT levels during treatment and follow of patients who completed the 

protocoll  for treatment group A (n=19) and B (n=4). 

Groupp A 

r125 5 
—— Mean viral load 

- - - - - -- Mean ALAT 

> > 
r--> > 

2.3^^ 1 1 | 1-45 
00 8 24 month 6 

Treatmentt (wks) Follow up (months) 
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Groupp B 

—— Mean viral load 

-- Mean ALAT 

-900 > 

-50 0 

10 0 

00 8 24 40 52 6 months 

Treatmentt (wks) Follow up (months) 

LossLoss ofHBsAg 

Nonee of the patients lost their HBsAg and none of the patients in either treatment group 

developedd anti I IBs seroconversion during treatment or follow up. 

DevelopmentDevelopment of YMDD and other variants, viral break through 

Att week 8 during treatment 17/31 (55%) of patients were HBV DNA (PCR) negative. Since 

onlyy 14 patients were HBV DNA negative at ET. 3 patients had a viral breakthrough between 

weekk 8 and ET. Of these 3 patients only one had an increase in ALAT , and in none of these 

patientss a YMDD or other mutants were detected. Furthermore in none of all other patients 

YMD DD variants or other pol or gen mutants were found during treatment or follow up. 

FactorsFactors associated with response 

Inn patients with a bDNA virological non response at ET the mean pre treatment viral load was 

significantlyy higher than in bDNA virological rcsponders: 7.9 log cop/mL HBV DNA vs.7.0 

cop/mLL p=0.02). Also when the virological response at ET was measured with PCR this 

differencee in pre treatment viral load was observed between non rcsponders and responders 

(6.55 log cop/mL vs. 5.0 log HBV DNA cop/mL p=0.01) However at EFU there was no longer 

aa significant difference in pre treatment viral load and virological PCR or bDNA response. 

Alsoo in length of therapy, pre treatment ALA T levels, different HBV genotypes, previous IFN 

treatment,, presence of core and pre core mutant, and viral load decline were no predictive 

markerss for virological or biochemical response. 
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HistologicalHistological response 

Evaluablee pre treatment and ET biopsy specimens were available for 18 31 (58%) of the 

patientss studied. The mean HAI and fibrosis score at pretreatment and at ET are shown in 

tablee 4. The HAI score had improved (> 2 point reduction) in 6/18 (33%) of patients. Eight of 

188 (44%) patients had no change in HAI score (< 1 point change) and 4 18 (22%) had a 

worsenedd (> 1 point increase). The fibrosis had improved (> 1 point reduction) in 4 18 (22%) 

patients.. 9 18 (50%) had no change and 5/18 (27%) had a worsened. 

Tabicc 4 HAI and fibrosis score at pre treatment and at V.T for patients with paired biopsies (n=l 8).. 

HAI I 

Fibrosis s 

Pree treatment 

Meann : SD 

2.88 i 2.0 

1.66 t 1.2 

ETT ! 

Meann i SD 

2.33 i 2.0*  j 

1.66 : 1.3" ! 

**  p= not significant 

Discussion n 

Inn this study 53% of HBeAg negative chronic hepatitis B patients treated with the 

combinationn famciclovir and IFN developed an ET virological bDNA response and 35% an 

EFUU response. When PCR was applied to define virological response 45% had an ET 

responsee and only 10% an EFU response. There was no trend observed that patients treated 

forr 12 months had a better response than those treated for 6 months. In another study IFN 

treatmentt in HBeAg negative hepatitis B provoked a viroiogical bDNA response at ET of 

38%)) and at EFU of 28% (14). In the study by Kako et al showed a virological PCR response 

off  50% at ET and 10% at EFU was observed in these patients (11). Lamivudine monotherapy 

inducedd a virological bDNA response in this patient group of 90% at ET and 13% at EFU. 

(24).. HbeAg negative hepatitis B patients treated with lamivudine had a virological PCR 

responsee of 87% at ET and ! 3% at EFU (22). Recently a study with a combination of 

lamivudinee with IFN showed that 88% of these patients had at ET a virological PCR 

response,, but a fier 6 inoiiili s of follow up only i7% stiii had that response (21). The studies 

mentionedd above included only HBeAg negative patients with HBV DNA levels above >10' 

copp mL measured by molecular hybridisation. In our study all patients with HBV DNA 

detectedd by PCR and with or without elevated ALA T levels were included. Although the 

selectionn of our patients varied from other studies the rate of virological an biochemical 

responsee at ET and EFU did not differ much between studies. In our study 10% of patients 

developedd a combined biochemical and virological PCR response at ET and none a combined 
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EFUU response. Patients treated with lamivudine tbr 52 wks had an FT response (biochemical 

andd virological) of 74° o and end of follow up of 13% as measured by PCR (22). In our study 

31%% had a biochemical response at FT and 16°o a biochemical response at EFU. In patients 

treatedd with IFN monotherapy, lamuvidine monotherapy or lamivudine I FN combination 

therapyy for 4-12 months 54 -100% developed a biochemical response at FT and 18-36% at 

FFU.(( 10:18:21:25). Papatheodoridis et al. showed that patients with a sustained biochemical 

responsee after IFN therapy had a significant better survival and complication free survival 

thann non responders (20). Thus sustained biochemical response may be a better criterion for 

therapyy response than virological response in this patient group. It is remarkable that none of 

thee patients treated (6 or 12 months) with the combination IFN -famciclovir developed 

YMD DD or other mutants. In a recent study none of IFN'lamivudine treated patients developed 

YMM DD mutants, whereas 19% of patients, treated for 12 months with lamivudine developed 

YMD DD mutants. (21). Hadziyannis ct al and Lok et al showed that the incidence of YMDD 

mutantss increased with prolongation of therapy( 10:16). After one year lamivudine 10% and 

afterr 2 years 56% of patients developed YMDD mutants( 16). 

Inn this study there was no difference in response between patients with pre core and or core 

promotorr mutants in comparison with patients without these mutants. Furthermore there was 

noo difference in response between various genotypes of HBV. In a study by Buti ct al no 

differencee in virological response (lamivudine for 24 months) between patients with pre core 

mutantss and those with wild type HBV was observed (4). However patient with genotype A 

mayy respond better virologically than those with genotype D E (70 vs 40%)(26). In our study 

33""  o of patients had a histological response. When patients were treated with lamivudine (100 

mgg day) for 12 months. 60% had an comparable histological response. (24). 

Inn conclusion combination therapy of IFN and famciclovir does not induce a higher rate of 

biochemical,, virological (bDNA or PCR) and histological response as compared to IFN 

monotherapy,, lamivudine monotherapy, lamivudine IFN combination therapy. It is 

remarkablee that none of the patients treated with this combination therapy developed a 

YMD DD or other mutants. It is difficult to compare the virological therapy responses found in 

thee various studies, since a variety of HBV DNA assays were used with different levels of 

sensitivity.. The arbitrary level of > lO^cop/mL HBV DNA for the differentiation between a 

"healthyy carrier state" and HBeAg negative chronic hepatitis was chosen because it 

correspondedd with the cut off levels of commercial HBV DNA tests available at that time.(5). 

Thereforee we think that when new anti viral therapy is evaluated in this patient group it is 

important,, to establish at FFU the HBV DNA level which can differentiate between the 
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healthyy HBV carrier state and HBeAg negative chronic hepatitis B. In a recent study it was 

alreadyy suggested that a cut off of 10 cop mL was more appropriate for this differentiation 

(17).. Besides various levels of HBV DNA and biochemical response criteria, it is important 

thatt other response criteria such as histological markers or specific HBV sequences should be 

evaluatedd to evaluate the efficacy of antiviral therapy and to predict prognosis of this patient 

group. . 
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