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Occult Hepatitis B Virus Infection in Immunocompromised Patients

Ruth Nogueira Cordeiro Moraes Jardim?, Neiva Sellan Lopes Gongales*?, Josiane Silveira Felix Pereira?,
Viviane Cristina Fais' and Fernando Lopes Gongales Junior?
1Sudy Group of Hepatitis, Infectious Disease, Department of Clinical Medicine, Faculty of Medical Science, State University of Campinas-
UNICAMP;2Hematology and Hemotherapy Center, Sate University of Campinas — UNICAMP; Sdo Paulo, SP, Brazl

Occult hepatitis B infection is characterized by hepatitis B virus (HBV) DNA in the serum in the absence of
hepatitis B surface antigen (HBsAg). We assessed occult HBV infection prevalence in two groups of
immunocompromised patients (maintenance hemodialysis patients and HIV-positive patients) presenting HBsAg-
negative and anti-HBc positive serological patterns, co-infected or not by HCV. Thirty-four hemodialysis anti-HIV
negative patients, 159 HIV-positive patients and 150 blood donors who were anti-HBc positive (control group) were
selected. HBV-DNA was detected by nested-PCR. Occult hepatitis B infection was not observed in the hemodialysis
patients group but wasfound in 5% of the HIV-patientsand in 4% of the blood donors. Immunosuppression in HIV
positive patients was not a determining factor for occult HBV infection. In addition, no significant relationship
between HBV-DNA and HCV co-infection in the HIV-positive patient group was found. A lack of significant
associations was also obser ved between positivity for HBV-DNA and CD4 count, viral load and previous lamivudine

treatment in these HIV-positive patients.
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HepatitisB virus (HBV) infectionisamajor global health
problem. It isestimated that about 350,000,000 individualsare
infected by HBV; infection can induce a wide spectrum of
clinical forms, ranging from a healthy carrier state to
cirrhosisand hepatocellular carcinoma[1]. HBV infection
isusually diagnosed when circulating HBsSAg is detected.
However, the availability of highly sensitive molecular
biology techniques has also allowed the identification of
HBV infection in HBsAg-negative individuals, with or
without circulating antibodies to HBsAg (anti-HBs) and/
or hepatitis B core antigen (anti-HBc) [2-5].

Thefailureto detect HBsSAg, despite the persistence of
the viral DNA, is due in most cases to the strong
suppression of viral replication and gene expression that
characterizes this “occult” HBV infection [6-9]; although
the mechanisms responsible for suppression of HBV are
not well understood.

Occult HBV infection has been studied in selected
groupsor individualsin whichits prevalenceisbelieved to
be higher, such as intravenous drug abusers, patients on
maintenance hemodialysis, organ transplant patients,
patients with chronic HBV infection [10], and patients co-
infected with human immunodeficiency virus (HIV) or
hepatitis C virus(HCV) [11].
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However the magnitude and pattern of occult HBV
infection among immunocompromised patients, such as
hemodialysis and HIV patients, is not well established yet.
In maintenance hemodialysis patients, the risk of acquiring
HBV and HCV infectionishigh, dueto the dialysis process
[12,13]; consequently, the probability of patients becoming
chronic carriersis higher than for the general population.
In HIV-positive patients, co-infection with HBV and HCV
is common due to the common route of transmission of
these diseases. I n patients coinfected with HBV and HIV, it
has been suggested that HIV interferes with the natural
history of HBV infection by enhancing HBV replication
[14] and that immunossupression associated with HIV
infection allows reinfection or reactivation of a past HBV
infection [15,16].

We examined occult HBV infection prevalence in two
groups of immunocompromised patients (maintenance
hemodialysis patients and HIV-positive patients), who
present HBsAg-negative and anti-HBc positive serol ogical
patterns, co-infected or not by HCV. Possible correlations
were investigated between the prevalence of HBV DNA,
viral loads, CD4 levels and previous lamivudine
administrationinthe HIV group.

Material and M ethods

The study was performed between 2002 and 2005 in the
Laboratory of the Hepatitis Study Group of the Infectious
Diseases Department, School of Medical Sciences, State
University of Campinas (UNICAMP), after approva by the
Ingtitutional Ethics Committee. All adult hemodialysis patients
originated from two dialysis centersin S8o J6ao daBoaVista,
S0 Paulo State, Brazil. HIV-positive patients were selected
during their clinical follow-up at the Clinical Hospital of the
University of Campinas; only those presenting a serological
pattern of HBSAg negative and anti-HBc positive, co-infected
or not by HCV, wereincluded.
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Table 1. Prevalence of occult HBV infection (HBV DNA positivity) inthe groups studied.

Groups No HBV DNA positive(%)  HBV DNA negative (%) pvalue
Gl —Hemodialysis Patients 34 - - 34 (100)
Anti-HBcHAnNti-HBs-/Anti-HCV- 8 - - 8 (100 NS
Anti-HBc+/Anti-HBs+-/Anti-HCV- 19 - 19 (100) NS
Anti-HBc+/Anti-HBs-/Anti-HCV + 1 - - 1 (100 NS
Anti-HBc+/Anti-HBs+AnNti-HCV + 6 - - 6 (100 NS
Gll —HIV-positive patients 159 8 (50 151 (950
Anti-HBcHAnNti-HBs-/Anti-HCV- 15 1 (67 14 (933 NS
Anti-HBc+Anti-HBs+-/Anti-HCV- 56 4 (72 2 (928 NS
Anti-HBc+/Anti-HBs-/Anti-HCV + 30 1 (33 29 (9%.7) NS
Anti-HBc+/Anti-HBs+Anti-HCV + 58 2 (35 5% (96.5) NS
GllI —Blood donors 150 6 (40 144 (96.0)
Anti-HBcHAnNti-HBs-/Anti-HCV- 100 6 (6.0 A (940 NS
Anti-HBc+Anti-HBs+-/Anti-HCV- 50 - - 50 (100 NS

A total of 343 sampleswere analyzed. The samples were
distributed into three groups:

Groupl

Thirty-four adult hemodialysis patientswho were HBsAg
negative, anti-HBc postive and anti-HIV negative (18 [53%]
males and 16 [47%] females; mean age 53.7 + 10.10 years;
range 29-76 years) wereincluded. Seven (20.6%) of themwere
also co-infected withHCV (Table 1).

Group Il

One hundred and fifty nine HIV-positive patients co-
infected by HBV (HBsSAgQ negative and anti-HBc positive)
were selected (129 [81%] maleand 30[19%)] female; mean age
39.9+ 8.31 years, range 22-67 years). Eighty-eight (55.3%) of
them were al so co-infected by HCV (Tablel).

Group1l

One hundred fifty volunteer blood donors with HBsAg
negativeand anti-HBc positive serological patterns (102 [68%)
malesand 42 [32%)] females; mean age41.8 10.78 years, range
18-64 years) were studied. Thisgroup was being analyzed for
another study and was included in our study as a control
group. All of these individuals were negative for syphilis,
anti-HCV, anti-HIV and anti-HTLV 1/11 (Table1).

Serology

Testing for HBsAg was performed with a third-
generation monoclonal enzyme immunoassay (Abbott/
Murex, Dartford, England). Anti-HBc was screened using a
competitive enzyme immunoassay (Abbott/Murex,
Dartford, England). Anti-HBswas tested using an enzyme
immunoassay (ETI-AB AUK-3, Diasorin, Itdly). Antibodies
to HCV were detected with a fourth-generation enzyme
immunoassay (Abbott/Murex Dartford, England). For
detection of antibodies to HIV 1/2, two different assays
were utilized, a third-generation assay (Abbott/Murex
Dartford, England) and an antigen/antibody combo assay

(Abbott/Murex, Dartford, England), confirmed with a
Western Blot. All samples were tested according to the
manufacturer’sinstructions. The sampleswere considered
positive when absorbance was greater than the cutoff and
presented the same result in duplicate.

The samplesthat tested HBV-DNA positive were retested
for HBsAg, inafully automated quantitative chemiluminescent
microparticleimmunoassay (CMIA) Architect HBsAg (Abbott
Laboratories, Sligo, Ireland) that is able to detect the most
frequent mutants of theHBV Sregion, in order to confirm the
status of occult HBV infection. This Architect HBsAg Qt
assay was used according to the manufacturer’s protocol.
The resulting chemiluminescent reaction was measured in
relativelight units (RLUS). A direct rel ationship existsbetween
the amount of HBsAg in the sample and the number of RLUS.
Architect HBsAg Qt is capabl e of measuring awide range of
from0.05t0 250 1U/mL.

HVB-DNA

Serum samples were stored at —20° C and thawed
immediately before use. For detection of HBV DNA, nested
in house PCR was used as described by Kaneko et al. [17].
The5'-3' nucleotide (nt) sequences of the primerswere as
follows: outer primersHBV 1763 (GCT TTG GGG CAT GGA
CATTGA CCCGTATAA) andHBV2032R (CTGACTACT
AAT TCC CTG GAT GCT GGG TCT-3'); inner primersHBV
1778E (GACGAATTCCAT TGA CCCGTATAAAGAATT)
andHBYV 2017RB (ATG GGA TCC CTG GAT GCT GGG TCT
TCC AAA-3"). After both reactions, a 270 nucleotide
fragment was obtained and detected by agarose gel
electrophoresis. To prevent carryover contamination during
PCR, each step of the procedure was performed in aseparate
room with dedicated equipment and directional flow from
the beginning of the procedure to the end. Negative
controls consisting of water were also included in each
extraction run, and an extra negative control consisting of
water wasincluded asalast samplein each PCR run. Serial
dilutions were made in an HBsAg low-titer performance
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Table 2. Epidemiological, clinical and laboratorial findingsin HIV-positive patients and blood donors.

Clinical features No HBV-DNA positive (%) HBYV DNA negative (%)
HIV-positive patients 19 8 (50 151 (95.0)
Source of infection

Intravenous drug abusers 46 3 (65 43 (935)

Sexud 51 4 (78) 47 (922

Sexual/Parenteral 17 1 (58 16 (%42

Unknown 45 - - 44 (100)
CD4+ cdl count (cells/mL)

<200 37 127 b (973

200-350 K7 1 @) 3 (96.9)

>350 D 6 (6.7) 8 (933
PlasmaHIV-RNA |oad (copies/mL)

<104 113 5 (44) B (HA46)

100 10° 5 1 (40 24 (96.0)

>10° 2 2 (95 19 (905
HAART treatment

Yes 130 7 (54) 123 (94.6)

No 2 1 (35 28 (965)
Lamivudine

Yes 0 4 (50) 76 (95.0)

No 50 4 (80) 46 (920)
Blood donors 150 6 (40 A (40

Risk Factors

Sexud 2 2 (68 21 (932

Parenteral <) 1 (29 A (97

Parenteral/Sexua 17 - (200 17 (100

Unknown @ 4 (58 ®B (%42

Table 3. Clinical aspects, serological data, plasmaHIV-RNA load, CD4+ count and lamivudine as part of HAART therapy inHIV

patientswith occult HBV infection.

Patients  Dateof Sex Agein Risk HIV gatus HIV viral CD4+ Lam Anti-HBs Anti-
diagnosis years factor load (cells/mL) HCV
1 194 M 7! Bisexua AIDSB3 2500 521 no no no
2 1993 M H IDA AIDS 70 418 no yes yes
3 199% M 3 IDA AIDS 170,000 220 yes yes yes
4 1995 M 3B IDA AIDSC3 22,000 14 no no yes
5 1992 M & Homo AIDSC3 <D 461 yes yes no
6 1997 F A IDA AIDS 110,000 %61 yes yes no
7 1997 F 47 HIV partner AIDS <LD 409 yes yes no
8 1998 M 43 IDA/Homo AIDSA2 <D 501 no yes no

IDA=intravenous drug abusers; |IDA/Homo=intravenous drug user and homosexual; Homo=homosexual; Lam=lamivudine; LD=limit of detection.

panel (PHA 105, Boston Biomedica Inc, Boston, Mass.),
which made it possible to establish alimit of detection by
nested PCR of 10? copies/mL.

Statistical Analysis

Statistical comparison of distribution wascarried out using
either the chi-square or the Fisher exact tests, as applicable.
For comparison of meansand variances, other testswereused
(Student t, Kruskal-Wallis, and Mann-Whitney tests). The
level of significance was set at p<0.05.

Results

Among 34 maintenance hemodialysispatients (Group 1), 27
(79.4%) were anti-HBc positiveand anti-HCV negative; among
these, eight (29.6%) were anti-HBc alone and seven (20.6%)
were anti-HBc plus anti-HCV positive. HBV-DNA was not
detected in any serum from the patientsin thisgroup (Table 1).

Among the 159 HIV-positive patients (Group 11), 71 (44.6%)
were anti-HBc positive and anti-HCV negative, 15 (21%) of
themwereanti-HBc alone, whilethe other 88 (55%) patientsin
this group were co-infected with HCV; anti-HBc alone was
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found in 30 (34%) of patients of this group. HBV-DNA was
detected in eight (5%) of the patients in this group. Among
the HIV-positive patientsthat were HCV-negative, HBV DNA
wasfoundin5/71 (7.0%); one (6.7%) presented anti-HBc alone
and four (7.2%) were anti-HBc and anti-HBs positive. HVB
DNA wasalso observed in 3/88 (3.4%) HIV-positive patients
co-infected with HCV, one (3.4%) was anti-HBC alone and
two (3.5%) had anti-HBc and anti-HBs positive markers. No
significant difference in the presence of HBV-DNA was
observed in HIV-positive patients co-infected or not withHCV;
similarly, no significant difference was observed in the
presence or absence of anti-HBs (Tablel).

Among the 150 blood donors (Group 111), HBV DNA was
detected in six (4%). NoHBV-DNA wasfoundin blood donors
that were anti-HBs positive only, among those that presented
anti-HBc aone. The prevalenceof HBV DNA in Groupsl| and
Il wassimilar (5and 4% respectively); in Group |1, HBV-DNA
was aso found in HIV-positive patients that were anti-HBs
positive (Table1).

Among the 159 patientsinfected with HIV-1, 51 (32%) had as
arisk factor for acquired HIV and HBV unsafe sexual practices,
46 (29%) were intravenous drug abusers, 17 (10.7%) presented
tworisk factors(sexua and parenteral), and in 45 (28.3%) it was
not possi bleto determinetherisk factor. Among 150 blood donors,
35(23.4%) related parentera exposure, 29 (19.3%) reported unsafe
sexual practices, 17 (11.3%) had both parenteral and sexua
exposure, and in 69 (46%) no known risk factorswere reported.
Thefinding of HBV DNA was not significantly associated with
risk factorsin thetwo groups (p>0.05, Table 2).

Among theother HIV-positive patients, 90 (57%) presented
aTCD4+ count of morethan 350 cells/mL, 113 (71%) presented
avira load of lessthan 10,000 copies/mL., 130 (82%) wereunder
antiretroviral treatment, and 80 (61%o) of the patients received
lamivudine as part of a HAART scheme. HBV-DNA was
detected in six (6.7%) of the HIV-positive patients, with CD4+
countsabove 350 cellgmL, five (4.4%) had avird load < 10,000,
infour (5%) HIV-positive patientswho were being treated with
lamivudine, and in four (8%) of the patients who had not used
lamivudine The frequency of occult HBV infection was not
significantly different, with variations in TCD4+ count, HIV
viral load or lamivudinetreatment (p>0.05, Table 2).

Table 3 showstheclinical and serological features, aswell
asthe TCD4+ countsand HIV viral load of the eight patients
who tested positivefor HBV-DNA. All patientswho were HBV-
DNA positive were classified as having AIDS. Six (75%) of
them were anti-HBs positive; only one was anti-HBc alone.
These patients were in follow-up for an average of 10 years
since the initial anti-HIV serology-confirmed diagnosis.
Among these patients, six (75%) had TCD4+ counts above
350 cells/mL and three (37.5%) presented aviral load below
the detection limit.

Discussion
The relationship between occult HBV infection and liver
disease is still unclear. Occult HBV infection has received

much attention recently, sinceit has been detected in patients
with hepatocarcinoma [18], in blood donors and transfused
patients[19,20], and in patientsinfected with hepatitis C virus
[21-23]. In chronic HCV patients on hemodialysis, the
prevalence of occult HBV infection is not yet well known
[22,24]. Some studies have demonstrated that HIV infection
modifiesthe natural history of HBV and HCV infections[25],
increasing the progression to chronic disease. Among
immunocompromised patients, HBV-DNA can be detected in
10% of HBsAgQ negative/anti-HBc positive patients.
Reactivation of HBV is rare [10]; reactivation of HBV has
recently been described in an HIV-positive patient who was
anti-HBcaone[26].

The main characteristic of occult HBV infectionis HBV
DNA at low levelsin serum and hepatic tissue[27]. Dueto the
high sensitivity (100 copies/mL) of thein house PCR used in
our study, wewere abletoidentify HBV DNA inthe serum of
HBV infected patients even when they had few copies.
Commercia disposable tests only detect more than 1,000
copies/mL.

The datarecorded from hemodiaysed patientsin our study
were similar to those encountered in another study made in
Italy [12], inwhich no occultinfection wasfoundin 213 patients
fromfive different centers.

Clearance of HBV-DNA isexpected to occur following loss
of HBsAg and seroconversion to anti-HBs; anti-HBs is
considered the classical marker of past-resolved infection. In
some cases, however, HBV DNA has been detected in anti-
HBs-positive sera [5] and even in individuals without HBV
serological markers [28]. Persistence of HBVY DNA after
seroconversion to anti-HBs has been documented more
frequently in patients with chronic liver disease than in
asymptomatic carriers. HBV DNA wasfoundin 10% of patients
with anti-HBc alone and in 20% of patientswith anti-HBsand
anti-HBc. These results are in agreement with previous
findings, which demonstrated that HBV DNA detection is
elevated in HBsAg-negative, HIV-infected patients[29].

A number of explanations for the persistence of HBV
DNA in HBS-negative samples have been proposed,
including HBV DNA in low copy numbers [27], genetic
variations of the S gene [30,31], and immune complexesin
which HBsAgishidden[32].

A key question to understanding the role of occult HBV
infection is whether small amounts of HBV will lead to
progressive liver disease. Systemic detection of HBV DNA
levelsin HIV-positive individual s, with and without HBSAQ,
aswell asfurther study of the association between HBV DNA
and markers of liver function, should help to answer this
guestion.

Suppression of HBY DNA by lamivudine has been
demonstrated in studies of patients chronically infected with
HBV [33-35]. In cases of co-infected HBV-HIV patientswho
received lamivudine as part of their antiretroviral treatment,
lossof HBV DNA after oneyear of treatment was observedin
96.3% of patients when assessed by molecular hybridization
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and 88.5% of patients assessed by PCR [36]. However, trials
on lamivudine treatment have been performed with HBsAg-
positive patientsa one, co-infected with HIV or not; the effects
of lamivudine were analyzed at various intervals after the
beginning of therapy [37,38].

The loss of HBV DNA due to lamivudine treatment is
usually accompanied by significant histological and
biochemical improvement [39]. Themain limitation for the use
of lamivudineisthe selection of resistant mutationsthat affect
theY MDD motif of HBV polymeraseand that may ariseduring
therapy. Such mutations have also been reported in studies
of patients co-infected with HIV and HBV [37,40].

In our cross-sectional study, no significant differencesin
theprevalenceof HBV DNA or of HBV vird |oad were observed
between patients under lamivudine treatment and those not
receiving lamivudine. Indeed, it is known that increased
duration of lamivudine treatment is associated with an
increasing number of resistance mutations. In arecent study
conducted with HIV-HBV co-infected patients, it was observed
that therate of resistance mutationsincreased from 25% after
oneyear of treatment to 52% after two years[38]. Theefficacy
of lamivudine treatment and the rate of resistance mutations
in patients with occult HBV infection have not yet been
investigated. To determinethe effect of lamivudine treatment
on HBsAg-negative patients, the rates and pattern of
lamivudine-resi stant mutations should beinvestigated in this
particular group of HIV-HBYV infected individuals.

In conclusion, the finding of HBV DNA in individuals
without serological markersfor HBV reinforcestheimportance
of arevised definition of hepatitis B, whichiscurrently based
on HBsAg.
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