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Viral hepatitis in the 1990s, part I1:
hepatitis B and delta virus

WILLIAM D. CAREY, MD AND GIRISH PATEL, MD

8 Parenterally shared blood and sexual transmission are the main routes of spread of hepatitis B in the
United States. Most cases resolve spontaneously without specific treatment. Passive immunization
provides temporary protection in certain postexposure settings. Active immunization achieves high
protection rates. Duration of protection and the need for booster doses are not well defined. Many cases
of fulminant B hepatitis, severe chronic active hepatitis, and end-stage cirrhosis secondary to hepatitis
B are due to hepatitis delta virus infection. The delta virus requires the presence of hepatitis B for

expression of disease. Hepatitis B prophylaxis should help eliminate delta hepatitis.
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HE 1 MILLION CARRIERS of hepatitis B

in the United States, although only 0.5% of

the world’s estimated 200 million carriers,

nevertheless constitute a substantial health
risk for the public and for health care workers. Effec-
tive vaccines are available and high-risk groups have
been identified, yet effective, widespread prevention of
hepatitis B infection remains an elusive goal. Univer-
sal immunization of children holds promise as a way of
severely curtailing hepatitis B.

Important issues surrounding hepatitis B viral infec-
tion need to be resolved: What are the mechanisms by
which it is transmitted? Are men more susceptible to
hepatitis B infection than women? How can viral trans-
mission from mother to offspring be prevented? What
are the short-term and long-term risks to health care
professionals?
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In a previous article' we reviewed the causes, clini-
cal features, and management of viral hepatitis in
general and hepatitis A in particular. In this article, we
focus on risk, treatment, and prevention of hepatitis B
and delta virus infection, while addressing the impor-
tant issues facing clinicians and researchers.

BACKGROUND

Hepatitis B is a 42-nm, double-shelled DNA virus
comprised of a lipoprotein outer coat, a protein core, a
circular strand of DNA, and a DNA polymerase.”* It is
termed a “hepadnavirus,” indicating the hepatotropic
nature of this DNA virus. It replicates by reverse
transcription. The incubation period for hepatitis B
may be as short as 15 days and as long as 180 days,
longer than that for hepatitis A. The period of clinical
illness also tends to be longer than that for hepatitis A,
averaging several weeks.’

Several well-defined antigen-antibody systems are
associated with hepatitis B virus (HBV) infection. For
everyday clinical use, relatively few serologic markers
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TABLE 1
SEROLOGIC MARKERS OF HEPATITIS B
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it T T S s s S S
Abbreviation Identification Serologic significance
HBsAg Surface antigens on Indicates infection present, either in replicative phase or
the coat of HBV. integration of viral genetic material into hepatocyte genome
There are several subtypes
HBeAg Antigen of HBV Soluble; correlates with HBV replication, high HBV titer
of uncertain function in serum, and infectivity
HBcAg Central (core) Present only transiently in serum,
portion of HBV no commerical test available
Anti-HBs Antibody to HBsAg Indicates past HBV infection and immunity to HBV,
passive antibody from hepatitis B immune globulin,
or immune response to HB vaccine
Anti-HBe Antibody to HBeAg Correlates with disappearance of HBeAg and decreased
viral replication and infectivity
Anti-HBc Antibody to core antigen  Indicates prior infection with HBV at an undefined time

IgM anti-HBcAg IgM antibody to HBcAg

DNA polymerase Enzyme present in HBV

HBV-DNA HBVgenetic material

Indicates recent infection with HBV; may be detectable
up to 12 months after infection

Implies ongoing viral replication (a research tool)

The most certain indicator of hepatitis B infection;
indicates active viral replication; appears with DNA
polymerase soon after HBsAG is detectable and before

hepatitis B moves through
a community.

Although
mode of spread is still un-
known, sexual partners of

the exact

individuals secreting
HBsAg are considered at
high risk for hepatitis B. In
households in which there
is an adult with HBsAg, the
spouse is at higher risk than
all other household mem-
bers.” HBsAg has been
found in saliva, semen,
vaginal secretions, and
tears. Minor abrasions
which occur during sexual
activity may allow inocula-
tion of the virus, but this

the onset of symptoms

o
HBV = hepatitis B virus

are identified in the “hepatitis profile” generated by
most laboratories. Table 1 lists some of the important
serologic markers and indicates their clinical sig-
nificance. Table 2 presents the interpretation of typical
serologic findings due to exposure to hepatitis B.

EPIDEMIOLOGY

The number of hepatitis B carriers in the world is
close to 200 million,® with about 1 million in the
United States alone.” Spread of hepatitis B by oral
ingestion of virus requires a much higher inoculum
than that required to spread hepatitis A.® This fits
quite well with clinical observations that schoolyard
and household epidemics of hepatitis B are uncom-
mon. On the other hand, hepatitis B is extremely con-
tagious via parenteral routes.?

Blood, serum, secretions, and other body fluids con-
taining hepatitis B surface antigen (HBsAg) may in-
fect individuals when transmitted parenterally via
blood transfusions, needle stick accidents, or in-
travenous drug use. Parenterally shared blood is the
main route of spread of hepatitis B in the United
States. Hepatitis B is also spread through sexual ac-
tivity and perinatal transmission from mother to off-
spring (“vertical transmission”). In endemic regions
such as Africa and Southeast Asia, and in the world at
large, vertical transmission is the most common way
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has not been proved.
Hepatitis B is widespread
among male homosexuals
but is not so common
among prostitutes. The reason for this discrepancy in
susceptibility to hepatitis B in men and women has not
been clarified. The acquired immunodeficiency state in
male homosexuals only partially explains this male sus-
ceptibility.”

Vertical transmission may occur when a women is a
chronic carrier or develops acute viral hepatitis B in
the last trimester of pregnancy. Presence of hepatitis B
e antigen (HBeAg) in the mother’s blood and secre-
tions greatly increases the likelihood for transmitting
infection." Infants born to HBeAg-positive mothers
stand a 95% to 100% chance of developing hepatitis
and a nearly 85% chance of becoming chronic carriers.
Cord blood is usually HBsAg-negative, so contagion in
utero is not very common. However, 5% to 10% of
cases of mother-to-offspring transmission of hepatitis B
do seem to occur as a result of intrauterine transplacen-
tal leakage of HBe Ag-positive maternal blood."

In the United States, where the prevalence of
hepatitis B is quite low, testing to identify mothers with
HBsAg was formerly given only to those in high-risk
groups, such as prostitutes and intravenous drug users.
This selective approach missed many women whose
infants were at risk.”” New recommendations from the
Centers for Disease Control (CDC) advise that all
pregnant women be screened for HBsAg. This strategy
is estimated to cost $12,000 to $20,700 for each new-
born infant protected from becoming a chronic HBV
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carrier.”* Considering the morbidity and shortened life
of those infected, these are dollars well spent. At-
tempts to prevent vertical transmission by caesarian
section and by avoiding breast feeding have failed. In
infants, passive immunization with hyperimmune B
immune globulin (HBIG) combined with active im-
munization with hepatitis B vaccine was more than
90% effective at preventing hepatitis B in offspring in
England and Wales,” but was only 81% effective in
Korea. A recent report suggests that combining
caesarian section with passive and active immuniza-
tion eliminates vertical transmission of hepatitis B.'
More studies on this matter will be necessary before
this approach can be recommended.

Risks for health care workers

Hepatitis B is an occupational risk factor for health
care workers who are in contact with HBV-infected
patients and their bodily fluids. The likelihood of
having serologic markers of hepatitis B increases with
age and length of service in the health profession. It is
particularly high for pathologists, surgeons, emergency
room nurses, laboratory technicians, and dentists. Im-
munization of health care workers could eliminate
more than 95% of this risk. Strict adherence to CDC
universal precautions'’ should further minimize the
risk of hepatitis B, although scientific demonstration of
this is lacking. A study of oral surgeons revealed that
the likelihood of serologic evidence of hepatitis B was
not affected by the reported use of gloves, eye shields,
or face masks.'® While CDC guidelines should be ad-
hered to as a matter of common sense (and to prevent
other disease), we do not believe they are a suitable
substitute for immunization of health care workers
against hepatitis B.

Health care workers with hepatitis B seem to pose
little risk to their patients. There are exceptions: for
example, when three patients of a gynecologist who
was a carrier of hepatitis B developed acute hepatitis B,
his other patients were surveyed."” Nine percent of the
patients treated during the preceding 16 months had
evidence of HBV exposure. Patients who had hysterec-
tomy or caesarian section were at the highest risk
(19%) of infection.” '

Health risks to patients and economic and social
risks to the health care worker add force to the recom-
mendation that adequate immunization of health care
workers be mandatory. No limitation of working with
patients is required for HBsAg-positive health care
workers unless there is substantiated evidence that
patients are affected.
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TABLE 2
SEROLOGIC PROFILES OF HEPATITIS B

-
Interpretation

Anti-
HBs

Anti-
HDV
IgM

Anti-
HBc
1gG

Anti-
HBc
IeM

+ - — - —

HBsAg

Early acute
HBYV infection

Acute HBV within
past 12 months;
occasionally

seen in chronic
infection
Recovery from
HBV infection
(past exposure)
Chronic HBV
infection

Acure coinfection
with HBVY and
HDV

Acute HDV
superinfection on
chronic carriage
of HBV

No hepatitis B
exposure

+, present in serum; —, NOt present in serum
HBV, hepatitis B virus; HDV, hepatitis delta virus

CLINICAL COURSE OF HEPATITIS B INFECTION

The clinical and biochemical course of hepatitis B
tends to be more insidious and prolonged than in
hepatitis A. Initial symptoms develop less rapidly, and
the prodrome is usually longer. Abdominal pain or
discomfort also tends to last longer.

Arthralgia is common. Arthritis with redness, swell-
ing, or effusion seems to occur only with hepatitis B
and may cause a diagnostic dilemma.?**! [t usually ap-
pears early in the prodrome and tends to clear over
days or weeks, often before the onset of jaundice. Up to
20% of hepatitis B patients may experience dermatitis
or arthritis as a prodrome of acute viral hepatitis B.”?
Many of these extra-hepatic manifestations are im-
mune-complex mediated.”? The syndrome has been
likened to serum sickness. The skin eruption may be an
erythematous macular or maculopapular eruption, an
intensely pruritic urticaria, or may resemble erythema
multiforme. Skin rashes without arthritis may occur. In
patients with a syndrome resembling serum sickness,
cryoprecipitates consisting of immunoglobulin G
(IgG) and immunoglobulin M (IgM) can be seen in
the serum and HBsAg in synovial fluid.? Chronic
destructive joint disease does not occur as a sequela of
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acute viral hepatitis. Glomerulonephritis, polyarteritis,
mixed cryoglobulinemia, and chronic relapsing
demyelinating polyneuropathy” have all been as-
sociated with chronic HBsAg states but are not or-
dinarily seen in the setting of acute hepatitis. Ap-
proximately 1% to 2% of patients with acute viral
hepatitis B develop massive or submassive hepatic
necrosis, which is usually fatal.

Unlike hepatitis A, which is self-limited, hepatitis B
may progress to chronic hepatitis and cirrhosis, with
persistence of HBsAg in serum. Up to 5% of patients
with acute viral hepatitis B become chronic carriers of
the virus. Chronic B carriers often have impaired cell-
mediated immunity to the virus.?* They are clinically
well and may have normal or near-normal serum liver
tests. Chronic B carriers may have viral antigen in one
of two states. First, the viral DNA material may be
incorporated into the human hepatocyte genome; in
this case, no virus is being replicated, although recent
evidence using highly sensitive polymerase chain reac-
tion techniques suggests there is low-level viral replica-
tion. Second, carriers may have ongoing viral replica-
tion; these individuals are clearly infective for others.
The presence of DNA polymerase, HBV-DNA, or im-
munochemical staining of liver biopsy material for
hepatitis B ¢ antigen all denote viral replicating activity
(“replicative phase”); their absence suggests the nonin-
fectious “integrative phase” of hepatitis B. Since most of
the direct tests for the replicative phase are generally
unavailable, testing for HBeAg has been employed as a
surrogate test. Testing positive for HBeAg denotes a
high degree of infectivity; patients without HBeAg but
with anti-HBe antibodies are less infective.

Longstanding hepatitis B infection is an important
cause of hepatocellular carcinoma in adults and
children.**? Hepatocellular carcinoma is the eighth
most frequent cancer in the world, accounting for ap-
proximately 260,000 new cases each year.”” There is a
strong geographic association between endemic HBV
infection and high incidence of hepatocellular car-
cinoma (eg, in China and Southeast Asia, where 10%
to 15% of population may be HBV carriers).’ Areas
with low HBV carrier rates (eg, United States with
0.5%) have a low incidence of hepatocellular car-
cinoma.

TREATMENT OPTIONS FOR HEPATITIS B

Antivirals
Most cases of hepatitis B resolve spontaneously and
require no specific treatment. Antiviral therapy for
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chronic hepatitis B can result in clearance of replicat-
ing virus from liver in some patients.”’>* Adenosine
arabinoside monophosphate, a potent inhibitor of
HBV replication, is of limited usefulness because it
causes significant neuromuscular toxicity. Trials of
pretreatment with prednisone followed by adenosine
arabinoside or adenine arabinoside monophosphate
have shown high seroconversion, but toxicity remains
the limiting factor. Acyclovir alone is relatively non-
toxic but is clinically ineffective in eliminating HBV
from the liver.™

Interferon

Recently, enthusiasm has arisen concerning im-
munoregulatory therapy, especially the use of inter-
ferons, in treating chronic hepatitis B. Interferons are
elaborated in the normal host response to viral and
other infections, including viral hepatitis. Interferon
alpha is made by monocytes and transformed B lym-
phocytes; interferon beta comes from fibroblasts, and
interferon gamma from helper/inducer T lymphocytes.

Studies suggest that between 30% and 40% of inter-
feron-treated patients lose evidence of viral replica-
tion. It is too early to know whether any preparation is
to be preferred, or what the optimal dose and duration
of therapy may be. Therapy is usually given for 4 to 6
months, and side effects are frequent.””*® Another con-
cern is whether the promising short-term benefits of
interferon will be sustained long after treatment is
stopped.

A recently published multicenter randomized con-
trolled trial showed 40% HBeAg seroconversion and a
sustained loss of HBV-DNA in nearly 50% of patients
with clinically stable chronic hepatitis B after 5 million
units of recombinant interferon alfa-2b daily for 16
weeks. Up to 50% response rate was reported in
patients with low HBV-DNA levels (<100 pg/mL)
with the same dose of interferon. Response rate was
lower in patients with higher levels of viral replication
(HBV DNA levels >200 pg/mL).” Pretreatment with a
short course of prednisone (decreasing daily doses of 60
mg, 40 mg, and 20 mg each over 2 weeks), followed by
a 2-week rest period and then 16 weeks of interferon
alfa-2b added benefit only in patients with low alanine
aminotransferase levels (<100 U/L).

During treatment with interferon,” clinical
hepatitis may flare up, either as increased transaminase
levels or increased clinical symptoms. This flare up
often precedes clearance of viral replication.”® For the
most part, it may be considered a normal effect of
treatment. There is concern that such a flare up in

2
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patients with advanced cirrhosis could have serious
deleterious consequences. Accordingly, interferon
treatment should probably be withheld from patients
with decompensated cirrhosis until its safety in this
setting is known. '

Only a minority of patients with chronic hepatitis B
will benefit from interferon therapy. Most likely to
respond are patients who: (1) are female; (2) are HIV-
negative; (3) are heterosexual; (4) acquired hepatitis B
in adult life; 5) have low levels of viral replication; 6)
have high initial aminotransferase values; 7) are non-
Chinese; and 8) have active liver disease 6%+
Chinese patients achieved only a 15% sustained
clearance of HBeAg after 24 weeks of interferon
therapy. Poor results were attributed to the likelihood
that many of these patients were long-term carriers,
possibly from infancy.* Similar poor results in Chinese
children indicate the likelihood that interferons cur-
rently available are useless in this setting.

The value of interferon in treating extrahepatic
manifestations of hepatitis B is unclear, although there
are case reports of hepatitis B glomerulonephritis
responding to interferon.” Systematic studies are
needed.

Side effects from interferon are frequent, but most
are not serious and are reversible with cessation of
therapy. Most patients develop flu-like symptoms in-
cluding muscle and joint aches, fatigue, nausea, and
malaise. These side effects are usually tolerable at doses
of 5 million units daily** and usually abate after a week
or two. Unrecognized leukopenia can be serious if bac-
terial superinfection occurs, but this is rarely seen with
the dosages used in treating hepatitis. Mental depres-
sion may be severe and is most likely to be troublesome
in patients with a history of depression.

In summary, recombinant alpha interferons appear
to be promising in single-agent therapy for many
patients with chronic HBV infection, providing up to
50% HBeAg seroconversion (eliminating evidence of
viral replication) in patients who acquired infection
after the neonatal period. Higher conversion rates may
be obtained with prednisone pretreatment in patients
with low alanine aminotransferase levels. The response
rate is low in patients with high levels of viral replica-
tion; thus, other approaches to the medical manage-
ment of this condition are needed.”

Liver transplantation

Liver transplantation in patients with cirrhosis due
to HBV is controversial because the recurrence of viral
infection cannot be prevented. However, many of
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these patients have benefited from transplantation;
therefore, it is difficult to make the HBsAg carrier state
an absolute contraindication.” Removing the diseased
liver reduces the titer of hepatitis B in the blood,
but with rare exceptions the graft becomes infected
despite passive immunoprophylaxis.® Viral immunity
has been demonstrated in patients with fulminant
hepatitis,* but in most patients with chronic hepatitis,
recurrence of the disease in the graft jeopardizes
recovery*”* and reduces long-term survival.

In HBsAg-positive patients receiving a liver graft,
efforts to treat perioperatively with hyperimmune
globulin or interferon alfa have so far failed to prevent
infection of the graft.®* A human monoclonal an-
tibody directed against hepatitis B has been produced
(Sandoz Pharmaceuticals Corporation, East Hanover,
New Jersey) by fusing peripheral blood lymphocytes
from an immune human with cells of mouse X human
myeloma-cell line.® The resulting human monoclonal
hyperimmune globulin is 50,000 times more potent
than commercially available hyperimmune globulin
prepared from the blood of immune donors. This has
been given to a few patients after liver transplanta-
tion,”! with inconclusive results. Further trials have
been slowed by a shortage of the antibody.*

PREVENTION OF HEPATITIS B INFECTION

Passive techniques

Two options are available for prophylaxis against
hepatitis B. Passive immunization involves administer-
ing plasma components containing a high titer of anti-
HBs antibodies. This provides temporary, passive
protection and is indicated only in certain postex-
posure settings. The titer of anti-HBs in standard im-
mune globulin (IG) is too low to provide reliable
protection against hepatitis B.”> IG preparations of
known high anti-HBs titer, called HBIG, are prepared
from serum pooled from donors who are highly likely to
have antibody against hepatitis B—eg, multiple-trans-
fusion patients, such as hemophiliacs.

In the US, HBIG has an anti-HBs titer greater than
100,000 by radioimmunoassay. Human plasma from
which HBIG is prepared is screened for antibodies to
HIV; in addition, the Cohn fractionation process used
to prepare this product inactivates and eliminates HIV
from the final product. HIV cannot be transmitted by
HBIG.”**

The major indication for administering HBIG is a
single acute exposure to hepatitis B virus. Recommen-
dations for HBIG administration from the CDC Im-
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TABLE 3
POSTEXPOSURE IMMUNOPROPHYLAXIS FOR HEPATITIS B VIRUS

Type of exposure Treatment

Protection rates of 96%
have been reported with
the recommended series of

Perinatal

Sexual contact, source has acute infection

Sexual contact with a chronic carrier Vaccine
Household contact with a chronic carrier Vaccine
Household contact but no known exposure None

to source with acute infection

Household contact and known exposure to
source with acute infection

Household exposure of an infant (< 12 months old)
to a primary care giver with an acute infection

Inadvertent percutaneous or permucosal transmission Vaccine with or without hepatitis B immune globulin

Hepatitis B immune globulin and vaccine
Hepatitis B immune globulin with or without vaccine

Hepatitis B immune globulin and vaccine

Hepatitis B immune globulin and vaccine

three intramuscular injec-
tions (given at 0, 1, and 6
months).*® The deltoid is
the recommended site for
vaccination of adults and
children; immunogenicity
of vaccine for adults is sub-
stantially lower when injec-
tions are given in the but-
tock.”” One vaccine offers
an alternative schedule of

Dosage of hepatitis B immune globulin: for neonates, 0.5 mL intramuscularly, given within 12 hours of birth;

for adults, 0.06 mL/kg intramuscularly.
Modified from Centers for Disease Control, reference 55

TABLE 4

RECOMMENDED DOSES OF CURRENTLY LICENSED HEPATITIS B VACCINES

four doses (given at 0, 1, 2,
and 12 months) for postex-
posure prophylaxis or for
more rapid induction of im-
munity. However, there is

no clear evidence that this

Dose (mL)" ) id
Heptavax-BY Recombivax HB EngerixBt reglmep provides greater
Group 20 g/mL 10 g/mL 20g/mL protection than the stand-
Infants of hepatitis B 0.5 0.5 05 ard three-dose series.” The
virus carrier mothers incidence of side effects is
Other infants and 0.5 0.25 0.5 very low (less than 3%); the
children under age 11 s
incidence of local arm sore-
Children and 1.0 0.5 1.0 hicher i .
adolescents ages 11 to 19 n.CSS was hig .er In patients
Parients over age 19 1.0 1.0 1.0 given the active Compound
Dialysis patients and other 2.0 1.0% 2.0 Compared to volunteers
immunocompromised persons given a placebo injection.
R Y

T ——————
*Usual schedule for all three vaccines: one dose at 0, 1, 6, months

T Available only for hemodialysis and other immunocompromised patients and for persons with known allergy

to yeast

fAlternative schedule: one dose at 0, 1, 2, 12 months

$40 g/mL, special formulation for dialysis patients

l Recommended schedule one dose at 0, 1, 2, 6 months
Modified from Centers for Disease Control, references 7 and 55

munization Practices Advisory Committee are given in
Table 3.” The decision to use HBIG should be made
rapidly, as there is evidence that maximal protection is
afforded by giving HBIG within 48 hours of exposure.

Active immunization

Two types of hepatitis B vaccines are currently
licensed in the United States. Plasma-derived hepatitis
B vaccine is no longer being produced in the United
States, and its use is now limited to hemodialysis
patients, other immunocompromised hosts, and per-
sons with known allergy to yeasts. The other type of
vaccine available in the United States is derived from
recombinant DNA technology.
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Table 4 shows the dosage of
currently licensed hepatitis
B vaccines, and Table 5 lists
pre-exposure indications for
their use.

Theoretically, if hepatitis
B vaccine (containing
HBsAg) were given to patients carrying anti-HBs, im-
mune-complex-mediated tissue injury analogous to
serum sickness might develop. If this were so, testing for
anti-HBs prior to administration of the vaccine would
be required for each individual. However, evidence in-
dicates that administering hepatitis B vaccine to
patients with anti-HBs is safe. However, vaccination
provides no benefit to individuals who have already
been infected.’® Therefore, the decision to test potential
vaccine recipients for prior infection is primarily an
issue of cost-effectiveness and should be based on
whether the cost of testing is less than the cost of the
vaccine that would be saved.

If pre-immunization testing is undertaken, only one
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antibody test is necessary (either anti-HBc or anti-
HBs). Anti-HBc identifies all previously infected per-
sons, whether carriers or not, but does not differentiate
members of the two groups. Anti-HBs identifies persons
previously infected, except for carriers. Neither test has
any particular advantage for groups with expected car-
rier rates of less than 2%, such as health care workers.
For groups with higher carrier rates, anti-HBc may be
preferred to avoid unnecessary vaccination of carriers.”

In some patients, active immunization is ineffective.
The incidence of failure may be quite high in im-
munocompromised patients such as those on
hemodialysis or on immunosuppressive drugs. Recent
evidence suggests that the response to immunization is
T-cell-dependent. For example, alcoholic patients who
did not respond to hepatitis B vaccination had lower
levels of helper/inducer (T4) cells and lower T4/T8
ratios compared to non-alcoholic controls.® Alcoholic
patients with pre-existing cirthosis were much less like-
ly to respond to immunization than were either normal
patients or alcoholic patients without liver disease.®
Homosexual men, particularly those who are HIV-posi-
tive, frequently do not respond to vaccination.®!

In a recent study, liver transplant recipients showed
a hepatitis B vaccination response rate of only 20%.
Immunosuppression from underlying disease and
medications has been implicated in these poor
response rates.”> Also, in a mass hepatitis vaccination
program in Taiwan for infants born to mothers with
both HBsAg and HBeAg, administration of a series of
hepatitis B vaccine (plus a single dose of HBIG within
24 hours of birth) failed to protect 15% of the in-
fants.®

Even among apparently healthy patients, 4.2% fail
to develop adequate titers of anti-HBsAg on vaccina-
tion.* Genetic factors may play a role. Revaccination
of non-responding patients, using the same dose of
human-derived vaccine as used initially, will result in
success in over half.®® Revaccination with human-
derived vaccine may have a higher success rate than
revaccination using yeast-derived vaccine. In a study
using the latter preparation for revaccination of non-
responding patients, out of 25 apparently healthy
adults only 1 (4%) had a significant antibody level 12
months later. For patients who do not respond to a
primary vaccine series given in the buttock, data sug-
gest that revaccination in the arm induces adequate
antibody in more than 75%.

The duration of protection and the need for booster
doses are not yet fully defined. Of patients who develop
adequate antibody levels after three doses of vaccine,
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TABLE 5

GUIDELINES FOR PRE-EXPOSURE ADMINISTRATION

OF ACTIVE HEPATITIS B VACCINE

IN SELECTED HIGH-RISK GROUPS

S T ——————— o
Vaccination is recommended for:

All newborns, to protect them before they get involved in high-risk
practices (eg, intravenous drug use, homosexual activity)

Persons with occupational risk; eg, health care workers and public safety
workers (especially if tasks involve contact with blood or blood
contaminated body fluids)

Patients and staff in institutions for the developmentally disabled
Hemodialysis patients

Sexually active homosexual men

Users of illicit injectable drugs

Recipients of certain blood products (eg, factor VI, IX concentrates)
Household and sexual contact of HBV carriers

Adoptees from countries of high HBV incidence

Populations with high rates of HBV infection (eg, Alaskan Eskimos,
immigrants from eastern Asia)

Vaccination is indicated in most cases for:
Inmates of long-term correctional facilities

Heterosexually active persons with multiple partners, eg, prostitutes
recently diagnosed with other sexually transmitted diseases

Travellers planning to reside for more than 6 months in hyperendemic
areas and likely to have close contact with local population

Modified from Centers for Disease Control, reference 55

between 30% and 50% will lose detectable antibody
within 7 years. However, protection against infection
and clinical disease appears to persist. Patients with
low circulating antibody levels years after vaccination
may have anamnestic responses to reinfection. Until
more data are available, no confident recommenda-
tions are possible.® Recent recommendations from the
CDC call for mandatory immunization of preschool
children in the United States as a way of eradicating

this disease (Table 5).”

HEPATITIS DELTA VIRUS

Hepatitis delta virus (HDV) is an unusual RNA
virus which requires the presence of hepatitis B for
expression of disease. It is a 35- to 37-nm viral particle,
consisting of single-stranded RNA and an internal
protein antigen (delta antigen [HDAg]), coated with
HBsAg as the surface protein. It is defective in that it
requires the presence of another virus for perpetua-
tion%; therefore, it should be suspected only in patients
who are HBsAg-positive. It may be present during an
initial infection with hepatitis B (co-infection), or it
may infect an individual with pre-existing chronic
hepatitis B (superinfection). Risk factors for the two
diseases are similar.
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HDV infection results in a more virulent clinical
course of disease. Many cases of hepatitis B that lead to
fulminant hepatitis, severe chronic active hepatitis,
and end-stage cirrhosis are due to the delta virus.%%
HDV infection may be diagnosed by detecting HDAg
in serum during early infection and by the appearance
of total or IgM-specific delta antibody (anti-HDV)
during or after infection. A test for detecting total
anti-HDV is commercially available. Other tests (for
detecting HDAg or IgM anti-HDV) are available only
in research laboratories. IgM anti-HDV tends to persist
in high titers in patients with unremitting or progres-
sive liver disease, while it declines or disappears before
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