Hepatitis B viral markers

Serological markers for HBV, including HBsAg, HBeAg, and antibody to

ere tested using commercially available enzyme immunoassay kits (Abbott

man serum when initial results exceeded the upper limit of the assay range.

rum HBV DNA was determined using a COBAS TagMan HBYV kit (Roche,

ignal. Six HBV genotypes (A-F) were evaluated according to the restriction
DNA fragments from the method reported by Mizokami et al.™

rum HBcrAg levels were measured using a CLEIA HBcrAg assay kit with a
full d Lumipulse System analyzer (Fujirebio Inc., Tokyo, Japan) as
de previously.?’ 2! The HBcrAg assay measures all antigens transcribed and
translated from the pre-core and core genes 6f the HBV genome, which include

hepatitis B e, core, and p22cr antigens.'* 2° HBcrAg concentration was calculated

based on a standard curve generated using recombinant pro-HBeAg. The

imm activity of pro-HBeAg at 10 fg/ml was defined as 1 U/ml. We expressed

in terms of log U/ml, with a quantitative range set at 3.0 to 6.8 log U/ml.
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Evaluation of response to NUCs/IFN« sequential therapy

The clinical conditions of a successful response to NUCs/IFNa sequential

therapy were set at serum HBV DNA below 4.0 log copies/ml, serum ALT below 30

negative HBeAg, according to established Japanese guidelines in which
‘who meet these conditions are not recommended to start antiviral therapy.?
sed the final response at approximately 24 months after completing

quential therapy and compared results to those at 6 and 12 months after the

istical analyses

The Fisher's exact and Pearson’s chi-square tests were adopted to test for

s between subgroups of patients. The Mann-Whitney U test was employed

the 24-month response to NUCs/IFNa sequential therapy. Correlations
between maximal values of ALT and HBV DNA were calculated using Spearman's

ra n correlation coefficient test. The non-relapse rate was analyzed by the

Kap eier method.
| tests were performed using the IBM SPSS Statistics Desktop for Japan

.0.(IBM Japan Inc., Tokyo, Japan). P values of less than 0.05 were considered

ver..19

statistically significant.
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Results

Factors associated with the 24-month response to NUCs/IFNo. sequential

Of the 50 patients enrolled, 18 were judged as responders at 24 months

leting IFNa sequential therapy (i.e., 24-month responders), while the

, re-continuation of NUCs was seen in only 1 of the 18 responders versus

If of the 15 non-responders who had previously not required it. The

differ between the groups at any point.
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Multivariate analysis revealed that HBsAg and HBcrAg levels of 23.0 and

24 .5 1log-U/ml, respectively, at the start of IFNa administration were significant factors

none Ba ‘HBsAg <3.0 log 1U/ml and HBcrAg <4.5 log U/ml at the start of

nistration. Whereas none of the 23 patients with the highest HBsAg and

vels were responders, 18 (67%) of the remaining 27 patients responded to

IFNo sequential therapy (P = 0.005).

on of responses to NUCs/IFNax sequential therapy at different time

We aésessed the responses to NUCs/IFNa sequential therapy at 6 and 12
er completing IFNo administration using same criteria as those for
de 1ing the 24-month outcome. Responses were in 78% agreement (P <0.001)

be en 6 and 24 months and 80% agreement (P <0.001) between 12 and 24
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Prediction of response to NUCs/IFNa sequential therapy using maximal levels

of ALT and HBV DNA

"he maximal levels of ALT and HBV DNA during follow-up were found to be
antly related (r = 0.777, P <0.001). ROC analysis showed that both maximal
BV DNA levels were significantly associated with the treatment response
th an AUC for each parameter of over 0.8. The cut-off values providing the
nificance in ROC analysis were 128 IU/L for ALT and 4.5 log copies/ml for
DNA. The existence of a second cut-off value was also identified for HBV DNA

(6.0 log copies/ml) to discriminate between 24-month responders and

onders. These results indicated that patients reaching a maximal ALT level
8 IU/L or maximal HBV DNA level of over 6.0 log copies/ml| during

tment follow-up were likely to be non-responders.

stly, we analyzed the changes in cumulative non-relapse rate of hepatitis B
after IFNa administration by tentatively defining relapse as ALT level

128 IU/L during follow-up. We selected maximal ALT instead of maximal

stopping IQFNoc administration.
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Discussion

e cooperative effect of NUCs/IFN« sequential therapy has been

controversial.7"12 Enomoto et al."® first analyzed the results of ETV/IFN« sequential

patients with HBe antigen-positive chronic hepatitis B and detected several
s. Although their results were negative, they witnessed that patients who

‘ |eved HBe antigen seroconversion by the time of IFNa commencement

ced a significantly higher sustained virologic response rate than those in

HBe antigen persisted. Thus, it appeared beneficial to further clarify the

The present study analyzed the factors associated with a long-term response
to IFNa §§3quential therapy in order to safely discontinue NUC therapy. All patients

~were treated with natural IFNa for 6 months and followed for at least 24 months after

re, we were able to address the long-term response to IFNa sequential
relation to thé results of earlier retrospective studies. It has been reported
thaf&peq ated IFN-a (peg-IFNa) provides a higher HBV response rate than does
nal IFNa.?® Therefore, additional prospective studies of sequential therapy
-IFNo are needed as well.

Both HBsAg and HBcrAg levels at the time of NUC cessation were factors
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significantly associated with the response to NUCs/IFNa sequential therapy. HBsAg

has been closely linked with peg-IFNa therapy outcome.?*?” Moucari et al.?® analyzed

gative hepatitis B patients who had been treated with peg-IFNa. for 48

concluded that an early serum HBsAg drop was strongly predictive of a

I.24

d virologic response. Sonneveld et al.“" assessed HBeAg-positive hepatitis B

Thus,'\‘our;results were consistent with those described by Enomoto et al.'® that the

of patients losing HBeAg positivity during ETV treatment was significantly

ation activity.?" 2" 2% Several reports®” 2 30 have shown that HBV cccDNA

iated with the response to antiviral therapy, such as with peg-IFNa and

| activity. However, such associations may be incompatible with antiviral

therapies, and especially NUC treatment, since NUCs directly harhper production of

the HBV virion by inhibiting reverse transcription of pre-genomic RNA without
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affecting HBV cccDNA directly. As serum levels of HBsAg and HBcrAg are easier to

han intrahepatic HBV cccDNA, these two antigen assays may be more

s surrogate markers for HBV replication activity in patients undergoing
therapy. We previously reported that the combinational use of HBsAg and
as beneficial to forecast the risk of hepatitis relapse after discontinuation of
* The present study confirms this notion; it is possible that HBsAg and

ave complimentary roles in monitoring antiviral effects because the
production of these two antigens is regulated by alternative enhancer-promoter
systems in the HBV genome.

s noteworthy that ROC analysis revealed maximal levels of ALT and HBV

DNA t be closely associated with the 24-month response to NUCs/IFNa sequential

h

We observed that patients with ALT higher than 128 1U/mL or HBV DNA

er than 6.0 log copies/ml during follow-up were likely to be non-responders. When
V ps of hepatitis B was tentatively defined as ALT exceeding 128 IU/L during

ion, relapses occurred frequently during the first 6 months after ceasing IFNa
»ecame more sporadic afterwards. The timing of judgment of a virologic
onse to NUCs/IFNa sequential therapy is critical when evaluating treatment

is period is usually set at 6 months after completing therapy, our results
that 6 months is indeed appropriate. Our findings also suggest that maximal

LT and HBV-DNA are useful for monitoring the results of NUCs/IFNo.

nsidered in a more timely fashion.
conclusion, the combinational use of HBsAg and HBcrAg levels may be

useful to predict the response to NUCs/IFNa sequential therapy. Maximal levels of

This article is protected by copyright. All rights reserved.

172



ALT and HBV DNA during follow-up may also be employed for monitoring the results

of IENa sequential therapy.
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Table 1. Demographic data of 50 enrolled patients

ristic Value

art of NUC administration (years) @ 34 (21 - 57)

Age at-end of NUC administration (years) @ 35 (22 -62)
38:12

3:36:11
43:7
40:8:1:1
6 (4 -121)
70% (35/50)
42% (21/50)

28 (2 - 102)

li"a nts requiring re-administration of NUCs b 50% (25/50)

developing HCC b 0% (0/50)

re expressed as the median (range).

b Data. e expressed as a positive percentage (positive number/total number).

This article is protected by copyright. All rights reserved.

178



Table 2. Comparison of clinical backgrounds between 24-month responders and

non-responders

administration (months) @
inistration of NUCs before

-month response b

istration of NUCs after

0% (0/18)

6% (1/18)

24-month 24-month
responders non-responders P value
(n=18) (n=32)
36 (21 - 56) 34 (21 -57) 0.486
15:3 23:9 0.497
1:16:1 2:20:10 0.101
16:2 27:5 1.000
16:2:0:0 24:6:1:1 0.610
51 (5-121) 5(4-72) 0.001
up period after stopping IFNa 30 (23 - 102) 22 (2 - 81) 0.014

53% (17/32) < 0.001

47% (7/15) 0.012

a.Data are expressed as the median (range).

e expressed as a positive percentage (positive number/total number).
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Table 3. Comparison of ALT level and viral markers between 24-month responders

and non-responders at the time points of starting NUC administration, starting IFNa.

tion, and stopping IFNa administration

24-month 24-month
ALT/viral marker responders non-responders P value
: (n=18) (n=32)

* At start of NUC administration

242 (32-2274) 281(22-1044)  0.872

44% (8/18) 84% (27/32) 0.008
8'2%51 T 78(<21->90)  0.866
35(1.8-49) 35(25-44)  1.000
HBGrAg (log U/mi) 2 LG 68(30->68) 021
At start of IFNa administration
(un) a 29 (12-103) 29 (12 - 111) 0.779
11% (2/18) 59% (19/32) 0.001
HBV.DNA (log copies/ml) @ <2.13-(g;3g. ~ <21(neg.-4.8)  0.142
(log 1U/ml) 2 29(15-41) 37(25-43)  0.028
(log U/ml) @ 36(<3.0-59) 56(<3.0->6.8) 0.002
d of IFNe administration
25 (10 - 48) 28 (12-134)  0.384
6% (1/18) 59% (19/32)  <0.001
<2.14F;‘)eg- T 46(<2.1->9.0) <0.001

28(1.9-40) 36(26-47) 0.007

34(<3.0-55) 55(<3.0->6.8) 0.017

aDa aare expressed as the median (range).
b Data are expressed as a positive percentage (positive number/total number).
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Table 4. Multivariate analysis of factors associated with 24-month non-responders to

NUCs/IFNa sequential therapy

Odds ratio 95%ClI P value
17.7 2.9-108.2 0.002
~ HBcrAg 24.5 log U/ml at start of IFNa 15.0 2.5-88.6 0.003
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Fig. 1. Experimental design of the present study.
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ion by defining relapse of hepatitis B as ALT level exceeding 128 1U/L.
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