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Serum HepatitisB virusDNA: relationship with the e-antigen and anti-e status
in chroniccarriers
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Abstract

The relationship between serum Hepatitis B virus DNA (HBV-DNA) and the Hepatitis B e-antigen/
anti-Hepatitis Be (HBeAg/anti-HBe) serological status in Malaysians was studied. 212 cases of
asymptomatic HBV carriers were recruited for this study. 92 cases were positivefor the HBeAg at the
point of recruitment. 85 (92.4%) of these patientstested positivefor HBV-DNA, of whom 55 (64.7%)
had levels over 100pg/m! of serum. Three of theremaining 7 HBeAg positive cases who were negative
for HBV-DNA subsequently seroconverted. The other 4 cases remained negative for HBV-DNA for
periods of 6-12 months. Out of 113 cases who were anti-HBe positive, 12 (10.6%) gave a positive
HBV-DNA result. 2 of these 12 patients were recent seroconverters; the remaining cases had
transiently increased vira replicative activity which later subsided. 7 out of the 212 carriers were in
thee-window period; all 7 tested negativefor HBV-DNA. Our dataconfirm ahigh frequency of HBV-
DNA in HBeAg positive carriers and a negative correlation between HBV-DNA and anti-HBe. An
atypical profile of anti-HBe associated with HBV-DNA was observed in 10.6% of the carriers. An

inverse relationship between serum HBV-DNA levels and age was also observed.
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INTRODUCTION

Replicative activity of the hepatitis B virus has
traditionally been measured by serum HBeAg
and/or HBV-DNA polymerase level. More
recently, the useof molecular hybridization assays
for the detection of theviral genome has become
more widely available. Detection of the viral
genome in serum provides a direct measure of
viral replicative activity and thus the level of
infectivity of a particular patient. Studies have
pointed to a direct relationship between the
HBeAg status and HBV-DNA positivity."*
Conversely, subjects who are anti-HBe positive
generally are negativefor HBV-DNA. However,
HBV-DNA has been reported to be persistently
detectable in a proportion of anti-HBe positive
carriers, particularly in patientsof Mediterranean
and Oriental extract.*" Thisstudy describesthe
resultsof testing for the presence of serum HBV-
DNA in our chronic HBV carrier patients who
wereregularly followed upinour"HBV carrier"
clinic. The objectives were to determine the
relationship between the HBe Ag/anti-HBe status
and HBV-DNA and to see whether thereis, in
the Malaysian carrier population, a subgroup
who shows discordant results with the presence
of HBV-DNA in anti-HBe positive sera, or its
absence in HBeA(g positive sera.

MATERIALS AND METHODS
Patients

Chronic HBV carriers who were regularly seen
at our follow-up clinic were recruited. These
patients routinely have their serological profile
and biochemical status monitored at each visit.
In addition, wetested their serumfor the presence
of HBV-DNA as an additional marker of viral
activity. Patients were followed up at about 6
monthly intervals. All cases studied were
asymptomatic.

Laboratory investigations

Hepatitis B surface antigen (HBsAg), HBeAg
and anti-HBe were tested by radioimmunoassay
using commercial kits (Abbott Laboratories,
Chicago, 11). Biochemical tests performed
included the liver profile. Liver enzymes
including aspartate and alanine transaminases
were measured. The upper limitsof thereference
range for these enzymes are 40 and 54 1U/L
respectively. HBV-DNA assay was performed
using the dot-blot filter hybridization technique.
The HBV DNA assay is an in-house method
based on the indirect serum blot procedure.
Briefly, the viral nucleic acid is isolated from
seraby ultracentrifugation over asucrose gradient
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followed by proteinase K treatment. The nucleic
acid isrecovered by phenol extractionand ethanol
precipitation. The ethanol precipitate is then
resuspended in 5x SSC and applied onto a nylon
membrane, dried, denatured and fixed by UV
irradiation before prehybridization and
hybridization. Hybridization is carried out using
a *P-labelled HBVY DNA derived from a
recombinant plasmid, pHBV.!" Assay sensitivity
was about |pg or less. Results for HBV-DNA
were expressed as pg/ml of serum; the limit of
detection was about 2-3pg/ml of serum.

RESULTS

A total of 212 consecutive HBV carriers were
studied. 92 cases were HBeAg positive, 113
were anti-HBe positive and 7 were negative for
both serological markers. 165 cases were males
and 47 werefemales; their ages ranged from 9 to
64 years with amean of 30 years. The results of
HBV-DNA testing are shown in Table 1. Of the
92 HBeAg positive subjects, 85 (92.4%) had
detectable HBV-DNA in their serum. HBV-DNA
levels were greater than 100pg/ml in 55 out of 85
(64.7%) of these cases (Table 2). 3 out of the 7
cases who tested negative for HBV-DNA were
in the period of seroconversion from HBeAg to
anti-HBe. The remaining 4 subjects became
HBV-DNA positive on subsequent follow-up.
HBV-DNA was associated with the anti-HBe
statusinonly 12/113 (10.6%) of thecarriers. 2 of
the 12 cases were seroconverting. Serum HBV-
DNA was not detectabl e on subsequent testingin
theother 10 carriers. The HBV-DNA levelswere
less than 100pg/ml in all except 1 subject (Table
2). Follow-up HBV-DNA analysisof this subject
were al negative.

Serum transaminases were elevated in 42.4%
(36/85) of patients in the HBeAg/HBV-DNA
positive subgroup, and in50.0% (6/12) of patients
in the anti-HBe/HBV-DNA positive subgroup
(Table 3). Thedistribution of HBV-DNA levels

TABLE |: Relationship between HBe/anti-HBe
status and serum HBV-DNA

HBV-DNA
HBe/anti-HBe Totd
Postive(%)  Negdive (%)
+- 85 (92.4) 7 (7.6) R
-+ 12 (10.6) 101 (89.4) 113
-/~ 0 7 (100.0) 7
Tota 97 115 212

June 1994

TABLE 2 Serum HBV-DNA in HBeAg and
anti-HBe positive carriers

HBV-DNA HBe/anti-HBe status
(pg/ml)
HBeAg *+ (%) anti-HBe + (%)
<10 19 (22.4) 9 (75.0)
10 - 7 (82 1 (8.3)
50 - 4 (47 1 (8.3
>100 55 (64.7) I (83

among this group of carriers is shown in Figure
1. It appeared that cases with low levelsof HBV-
DNA had raised serum transaminases more
frequently than those with higher levelsof HBV-
DNA. However, this trend was not statistically
significant. There wasalso nodefinite relationship
observed between the levels of serum
transaminases and serum HBV-DNA. In
comparison, only 14.9% (151101) of anti-HBe
positive/HBV-DNA negative carriers had raised
serum enzymes. Similarly, among the 7 HBeAg
positive carriers who were negative for HBV-
DNA, al but one had normal serum enzymes. In
the majority of cases who had raised enzymes,
the levels were less than twice the upper limit of
normal.

Theinter-relationship between ageand HBV-
DNA status is demonstrated in Figure 2. The
occurence of HBV-DNA in sera declined with
age falling from 64.0% in the 21-25 year age
group to 18.2% in the over 40 year age group
(chi-square test for trend: X?=24.809, p<0.05).
High levels tended to occur more frequently in
younger patients. Conversely, the frequency of
anti-HBe positive carriers increased with age as
illustrated in Figure 3. Despite the relatively
young age of our HBV carriers, a definite trend
is discernible.

DISCUSSION

The results of the present study conform to that

TABLE 3: Distribution of HBV carriers with
elevated serum transaminases

HBe/anti-HBe HBV-DNA
status
+ (%) - (%)
+/- 36/85 (42.4) 1/7 (14.3)
-+ 6/12 (50.0) 15/101 (14.8)
Overall 42/97 (43.3) 16/108 (14.8)
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FIG. 1: Distribution of HBV-DNA levels among carriers with/without raised transaminases.

Age No. of
(Year) cases
<20 4
HBV-DNA >500 pg/ml , HBV-DNA 2 - 500 pg/ml

HBV-DNA Negative

FIG. 22 Serum HBV-DNA in relation to age.
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Anti-HBe positive
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l Anti-HBe Negative

FIG. 3: Didributiond anti-HBe positivecarriers by age.

of other workers who demonstrated that serum
HBV-DNA is detectable in the mgority of
patients who are seropositive for the HBeAg.™*
The levels of HBV-DNA in the sera of the 85
HBeAg seropositive carriers were variable
ranging from about 2pg/ml to over 1000pg/ml;
the mgjority of subjectshad levelsabove 100pg/
ml. We aso found detectable levels of serum
HBV-DNA in about 11% of HBeAg negative
subjects. Similar resultshavebeen reported, both
in asymptomatic HBV carriers and in patients
with HBV related chronic liver diseases,’'
supporting the premise that continued viral
replication does occur despite seroconversion
from HBeAg to anti-HBe. Recent studies have
pointed to one possible explanation for this
observation in some of the cases; the failure to
produce HBeAg was reported to be related to
mutation(s) in the pre-core region of the HBV
genome.'>" The most commonly described
mutationinvolvesabasesubstitutionin thesecond
last codon of the pre-core genome resulting in
theintroductionof astop codon and thefailure of
synthesis of the HBe protein. However, the
replicativecompetenceof thevimsremainsintact.
The emergence of this HBeAg negative mutant
(HBVe-) isreported to be dominant at thetime of
seroconversion. In a proportion of these cases,
viral replication was observed to be persistent
and associated with progressive and severeliver
disease. In others, the HBVe- virus persists
without associated inflammatory liver disease.

In our HBeAg negative carriers, the association
with HBV-DNA wastransient, lasting no longer
than 12 monthsin al cases. We believethat the
presenceof serum HBV-DNA in thesecases was
duetotemporary reactivation of viral replication,
part of the natural course of the chronic carrier
state. If at all there wasacquisition of the mutant
virus, it would appear to be a temporary
phenomenon. Further studies is necessary to
either confirm or refute this suggestion. There
was no evidence of severe liver disease, either
biochemicallyor clinically inthisgroupof carriers
who showed the atypical profile of anti-HBe
positivity associated with HBV-DNA positivity.
Further, the failure to detect HBV-DNA in the
rest of the anti-HBe positive carriers do not
necessarily mean non-replication of the virus. It
may merely be a reflection of the limit of
sensitivity of the assay used for the detection of
the viral genome in sera. With the use of the
polymerase chain reaction to amplify the viral
DNA, itishighly likely that alarger proportion
of anti-HBe positive carriers will be found to
show vira replicative activity, abeit at a low
level.

Seven cases showed a negative association
between HBeAg and HBV-DNA. Serological
follow-up showed that 3 of these cases later
acquired anti-HBe, a finding also reported by
other workers.* It appeared that declining viral
replication heralded the onset of seroconversion
inthese 3 carriers. In theremaining 4 cases, this



was a transient phenomenon. Follow-up HBV-
DNA monitoring of the carriers indicated that
the latter was not an uncommon occurrence in
our patients. Itisnot unreasonable to expect viral
replicativeactivity tofluctuate during the course
of the carrier state. That the HBeAg remained
positive while replicative activity is low is
intriguing; we are unclear as to the explanation
for this observation. In the majority of anti-HBe
seropositive cases, vira replicative activity
remained undetectable by hybridization analysis.
In the 12 cases who had detectable serum HBV-
DNA, the levels were low with the exception of
one case who subsequently became HBV-DNA
negative. During the e-window period, HBV-
DNA was undetectablein al 7 cases studied.
Serum transaminases were increased in over
40% of the carriers who had detectable HBV-
DNA, irrespective of their HBeAg status. The
association between HBV-DNA and liver disease
inchronicHBYV carriers has been noted in various
studies.®™'* It has been suggested that during the
replicative, HBV-DNA positive phaseof chronic
HBV infection, the severity of liver cell
inflammation varies inversely with serum levels
of HBV-DNA. Highlevelsof serum HBV-DNA
would therefore be expected to be associated
with minimal liver enzyme changes and low
levels of HBV-DNA with increased
transaminases. On the other hand, in the non-
replicative, HBV-DNA negative phase, there
appears to be only minor hepatic changes.""”
Our data is in agreement with the latter
observation in that the majority of the anti-HBe
seropositive/HBV-DNA negative carriers had
normal transaminases. In contrast, among the
anti-HBe positive/HBV-DNA positive carriers,
6/12 had raised enzymes. All 6 had low serum
HBV-DNA levels. Raised transaminases was
observedin 36/85 (42.4%) HBeAg positive/HBV-
DNA positive carriers. Although there appeared
to be an inverse relationship between the levels
of HBV DNA and the frequency of raised
transaminases, this trend was not statistically
significant. Likewise, no relationship was
observed between the levels of serum
transaminasesand HBV DNA. Thiswould appear
to contradict the suggestion that during the
replicative phaseof chronic HBV infection, liver
cell inflammation varies inversely with serum
HBV-DNA levels. However, we take note that
all our cases were asymptomatic HBV carriers
with noclinical evidence of chronicliver disease.
In addition, the observation that the enzyme
elevation in most instances were less than 2x the
upper limit of normal suggests that hepatic
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involvement, if any, was likely to be minimal.
Nevertheless, we do not have histological data
for confirming the presence or absence of liver
disease or the extent of hepatic pathology, if any,
in our cases.

Theinverse relationship between HBV-DNA
positivity and age of the carriers is not an
unexpected finding. Thenatural courseof chronic
HBYV infection isadecline of replicative activity
with time. Using the anti-HBe status as an
alternative indicator, a similar picture emerges.

ACKNOWLEDGEMENTS

We are indebted to Mrs E Barton, Mr KC Lee
and Mr HC Wong for technical assistance. This
work was supported by the “R&D programme3/
07/04/022” funded by the Ministry of Science,
Technology and Environment of Malaysia.

REFERENCES

1. Bonino F, Hoyer B, Nelson J, et al. Hepatitis B
virus DNA in the sera of HBs antigen carriers: a
marker of active hepatitis B replication in the liver.
Hepatology 1981; 1: 386-91.

2. Brechot C, Hadchouel M, Scotto I, ez al. Detection
of. Hepatitis B virus DNA in liver and serum: A
direct appraisal of the chronic carrier state. Lancet
1981; ii: 765-8.

3. Kam W, Rall LB, Smuckler EA, et al. Hepatitis B
vird DNA in liver and serum of asymptomatic

carriers. Proc Natl Acad Sci USA 1982; 7: 7522-6.
4. Scotto J, Hadchouel M. Hery C, et al. Detection of

Hepatitis B virus DNA in serum by a simple spot
hybridization technique: comparison with results
for other viral markers. Hepatology 1983; 3: 279-
84.

5 Lieberman HM, Labrecque DR, Kew MC, er al.
Detection of hepatitis B virus DNA directly in
human serum by asimplified molecular hybridization
test: comparison to HBeAg/anti-HBe status in
HBsAg carriers. Hepatology 1983; 3: 285-91.

6. NegroF, Chiaberge E, Oliviero S, et al. Hepatitis B
virus DNA (HBV-DNA) inanti-HBe positive sera.
Liver 1984; 4: 177-83.

7. Tur-Kaspa R. Keshet E, Elikim M, Shouval D.
Detection and characterization of hepatitis B virus
DNA in serum of HBe antigen-negative HBsAg
carriers. J Med Virol 1984; 14: 17-26.

8. Larzul D, Thiers V, Courouce AM. et al. Non-
radioactive hepatitisB virusDNA probefor detection
of HBV-DNA in serum. J Hepatol 1987; 5: 199-
204.

9. Hofmann H, Tuma W, Heinz FX, Kunz C. Vira
nucleic acids in the serum of hepatitis B patients.
Wien Klin Wochenschr 1988. 100: 52-5.

10. Rapicetta M, Hailu K, Morace G, et al. Prevalence
of HBeAg, anti-HBeserological markersand HBV-
DNA in asymptomatic carriers in Ethiopia. Eur J
Epidemiol 1989; 5: 481-5.

11. Siddiqui A. Marion PL, Robinson WS. Groune

61



Malaysian J Pathol

13.

14.

15.

16.

62

squirrel Hepatitis DNA: Molecular cloning and
comparison with Hepatitis B VirusDNA. J Virology
1981; 38: 393-7.

Carman WF, Jacyna MR, Hadziyannis S, et al.
Mutations preventing formation of hepatitis B e
antigen in patients with chronic hepatitis B. Lancet
1989; 2: 588-91.

Brunetto MR, Stemler M, Bonino F, et al. A new
hepatitis B virus strain in patients with severe anti-
HBe positive chronic hepatitis B. J Hepatol 1990;
10: 258-61.

Feinman SV, Berris B, Fay O, et al. Serum HBV-
DNA (hepatitis B virusDNA) in acute and chronic
hepatitis B infection. Clin Invest Med 1988; |1I:
481-5.

Chu CM, Karayiannis P, Fowler MJF, et al. Natural
history of chronic hepatitis B infection in Taiwan:
studies of hepatitis B virus DNA in serum.
Hepatology 1985; 5: 431-4.

Alberti A, Tremolada F, Fattovich G, er al. Virus
replication and liver disease in chronic Hepatitis B
virus infection. Dig Dis Sci 1983; 28: 962-6.
Govindarajan S, Fong TL, Vainluck B, eral. Markers
of viral replication in patients with hepatitis B virus
infection. Am J Clin Pathol 1988; 89: 233-7.





