Medical Research Archives 2015 Isuue 3

CONSIDERATIONS IN FIRST-LINE THERAPIES
FOR TREATMENT-NAIVE CHRONIC
HEPATITIS B

John Ryan, MD, Christian D. Stone, MD, Syed Abdul-Basit,MD, Karina Herrera, MD,.
Department of Medicine at the University of Nevada School of Medicine

Address correspondence to:
John Ryan, MD
University of Nevada School of Medicine
2040 W Charleston Blvd. Suite 300
Las Vegas, NV 89102
jkryan@medicine.nevada.edu

Abstract—The treatment of chronic Hepatitis B Virus (CHBV) infection has evolved
considerably during the last decade. As the number of potential therapies has grown, so
has the relative complexity of managing the disease. There are now five oral
nucleoside/nucleotide analogues and two injectable versions of interferon that are
approved for the treatment of CHBV. Of these, the American Association for the Study
of Liver Diseases (AASLD) now recommends only entecavir, tenofovir, and pegylated
interferon as first-line options for treatment-naive individuals.»? Each has some potential
advantages and disadvantages that should be weighed prior to making a choice for what
is generally long-term therapy.
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INTRODUCTION

It is estimated that 350 million people
worldwide are chronically infected with
Hepatitis B Virus (HBV), and that
within the US, at least 1.25 million are
carriers of the disease."* Between 15-
40% of these carriers will go on to
develop serious complications such as
hepatic decompensation or
hepatocellular carcinoma
(HCC).>® There is data to support the
benefits of therapy in preventing some of
these sequelae in appropriate candidates.

Population studies indicate that the
single best predictor of outcomes such as
cirrhosis, HCC and mortality is HBV
viral load.” Incremental elevations in
viral load seem to correlate with an
increased risk of these complications.
Inversely, viral load suppression has
been associated with decreased Childs-
Pugh-Turcotte scores, improved fibrosis
scores,  cirrhosis  regression, and
decreased rates of HCC development.®°
There is also data to indicate that the
need for liver transplantation for
decompensated HBV has decreased as a
result of antiviral therapy.**

There are a number of predictors of
treatment response such as viral load and
liver enzyme elevations." 2  Another
emerging predictor is the viral genotype.
There are eight HBV genotypes (A-H)
described, each with a relatively
characteristic geographic distribution.™
For instance, genotypes A and D are
predominantly found in Europe, and B
and C in Asia.’? The viral genotype may
help to identify patients who are likelier
to respond to antiviral therapy, as well as
those who are more prone to developing
the complications of their liver
disease.”*™
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Patients at increased risk of hepatic
complications should be considered for
antiviral therapy. Pegylated interferon,
entecavir and tenofovir are
recommended as first-line options for
treatment-naive individuals. The choice
of which agent to use depends on a
number of factors including treatment
tolerability, likelihood of response, and
associated adverse effects. This review
will highlight these issues to help tailor
therapy to individual patients.

PEGYLATED INTERFERON a 2a

Interferon is an immune modulator that
is typically given for a finite duration of
therapy. The use of pegylated interferon
as an option to treat HBV has been
somewhat limited in the US due to its
side effect profile, and reduced efficacy
in patients with genotype C. It has been
used more extensively in Europe where
favorable  genotypes are  more
prevalent. It is probably most useful in
patients who have high pre-treatment
ALT, low viral load, and who have
either genotype A or B virus.» %

The original phase 3 registrational trials
compared pegylated interferon to
combination therapy with lamivudine
and to lamivudine alone for 48 weeks.'®
7" Following the treatment period in
studies in patients with hepatitis B e
antigen (HBeAg), the rate of viral
suppression was highest in the
combination therapy arm; however, e-
antigen seroconversion was the same for
all groups. By the end of the 24-week
follow-up period, these seroconversion
rates had increased for the pegylated
interferon  (32%), and combination
(24%) arms, whereas lamivudine
remained significantly lower at 19%.
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The combination arm was able to
achieve the highest viral suppression rate
following 48 weeks of therapy in
patients without HBeAg.'” However,
the defined endpoint of sustained
response  (viral  suppression  and
biochemical response following a period
of 26 weeks off-therapy) was similar for
both interferon arms, and significantly
better than for lamivudine alone.

There are reports of delayed s-Ag loss
occurring in Caucasian patients treated
with standard interferon. The rate of s-
Ag loss has been noted to approach 65%
in European studies, with much of this

occurring following the treatment period.

However, the phenomenon has not been
seen in studies of Chinese patients. 8%

The major advantage of interferon-based
therapy is the discrete treatment period,
while the major disadvantage is its side
effect profile. This includes hematologic
effects, emotional lability, as well as
fatigue, weight loss and hair loss. These
side effects, as well as the potential for
significant on-treatment transaminase
flares, makes the drug particularly
difficult to wuse in patients with
decompensated liver disease.

Pegylated interferon o 2a is classified as
category C for pregnancy.?® It should
not be routinely used in this setting;
however the discrete treatment course
does make it an appealing choice for
women of reproductive age with CHB.
There are no reported cases of HIV-
resistant mutations induced by interferon
therapy. It is considered an appropriate
monotherapy in HIV-infected
individuals.
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ENTECAVIR

Entecavir is a nucleoside analogue of
guanosine. The original registrational
trials compared entecavir 0.5mg to
lamivudine 100mg for 48 weeks.?* % At
the end of this period, in the e-antigen
positive population, entecavir resulted in
significantly higher rates of virologic
(67% vs. 36%), histologic (72% vs.
62%) and biochemical (68% vs. 60%)
responses. The mean reduction in viral
load with entecavir at this time point was
6.9 logs (as compared to 5.4 logs with
lamivudine). A sub-group of patients
from this study was followed for up to 5
years, demonstrating a viral suppression
rate of 94% and a biochemical response
rate of 80%.”° Of note, long-term
intent-to-treat data is not available for
this group of patients.

A second study comparing entecavir
0.5mg to adefovir 10mg daily again
demonstrated its superiority in achieving
rapid viral suppression (58% vs. 19% at
12 weeks).?” As such, it appears to be a
favorable choice of therapies for e-
antigen positive patients with high
baseline viral loads.

For e-antigen  negative  patients,
entecavir was again significantly better
than lamivudine at achieving virologic
(90% vs. 72%), histologic (70% vs.
62%) and biochemical (78% vs. 71%)
endpoints.> A sub-group of patients
from this study was treated for 144
weeks, and was able to achieve a viral
suppression rate of 95% and a
biochemical response rate of 84%.%

There is only one randomized controlled
trial directly comparing entecavir and
tenofovir in patients with decompensated
CHBV. Despite some limitations due to
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the small size of the study, at one year
the efficacy of the two drugs appeared to
be similar %.

The cumulative rate of resistance for
entecavir in treatment naive patients at
six years has been reported as 1.2%.% It
should be noted that the sixth year
cohort represented only 15% of the
original enrollment of the study, as
patients who met certain pre-determined
endpoints following the first and second
years were removed from subsequent
analyses by design. However, this low
rate of resistance has been confirmed in
real-world studies.* It is postulated
that the low incidence of long-term
resistance can be largely attributed to the
need for three individual point mutations
in order to cause clinical resistance.

Entecavir appears to be a relatively safe
drug. Early concerns regarding the
potential for carcinogenicity have not
materialized thus far. These concerns
were based on data showing that lung
adenomas could develop in mice
exposed to the drug at 3-40 multiples of
human dosing.®® A large post-marketing
study mandated by the FDA is ongoing,
however no evidence of increased
carcinogenicity risk in humans has been
demonstrated.“® %

There has also been a report on a series
of five patients with advanced liver
disease who developed lactic acidosis
while being treated with entecavir.®
However, these patients had Model for
End-stage Liver Disease (MELD) scores
ranging from 22-38, and were at risk of
developing lactic acidosis from other
etiologies. Additionally, baseline lactic
acid levels were not checked in this
group. Finally, the time course from the
start of the drug to the onset of lactic
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acidosis in at least three of the cases was
likely too brief to be attributable to the
drug. It should also be noted that mild
increases in serum lactic acid levels have
also been reported during the use of
tenofovir monotherapy.*® As such, the
evidence for an increased risk of lactic
acidosis attributable specifically to
entecavir use in patients with advanced
liver disease is inadequate.

The experience with entecavir use
during  pregnancy is  extremely
limited.®®* 1t is classified as pregnancy
category C and should not be used
routinely during pregnancy.

There have been reported cases of HIV
resistance  mutations  occurring in
coinfected  patients  treated  with
entecavir.****" Hence entecavir should
not be used as monotherapy in the
setting of HIV coinfection.

TENOFOVIR

Tenofovir is an oral acyclic nucleotide
analogue of adenosine. It has been
available for use in the treatment of HIV
since 2001. It was additionally approved
for the treatment of chronic HBV in
2008, and has since seen extensive use in
this disease state. Clinical trials have
demonstrated  rates of  virologic
suppression of 93% and 76% at 48
weeks for e-Ag negative and e-Ag
positive CHBV patients
respectively.®® In both instances, the
responses were significantly better than
those observed with the comparison arm
of adefovir. Additionally, in the e-Ag
positive study, a rate of HBsAg loss of
3% was noted at the end of this
period. Unfortunately, this endpoint was
not achieved in any patients who had
HBYV genotypes B or C.
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Seven year data from the tenofovir HBV
clinical trials has been reported.®**° In
an intention-to-treat analysis, the rates of
virologic suppression at this time point
were observed to be 77% for e-Ag
negative patients, and 60% for e-Ag
positive patients.. The rate of HBsAg
loss at 7 years was reported as 12%, but
this continues to be limited to e-Ag
positive patients who do not have
genotypes B or C.

Histologic improvement at 5 years,
defined as a Knodell inflamatory score
improvement of at least 2 points without
worsening of fibrosis, was seen in 88%

No viral resistance to tenofovir has been
reported to date in clinical trials.***° Of
note, however, is that the study protocol
allowed for patients with continued
viremia at the 72 week time point to be
given additional therapy  with
emtricitabine. This makes it difficult to
assess resistance to tenofovir
monotherapy beyond 72
weeks. However, from a practical
standpoint, patients in clinical practice
who continue to have elevated viral
loads following 6 months of therapy
should be offered alternative or
additional treatment.

Safety concerns regarding tenofovir have
focused primarily on renal toxicity and
bone density loss. Much of this
discussion has occurred due to questions
that have been raised by the HIV clinical
experience. There have been specific
reports of proximal tubular injury to the
kidney, as well as Fanconi syndrome
associated with tenofovir
use.*’  Additionally, HIV clinical trials
have raised the issue of bone density loss
in patients on HAART with tenofovir.*?
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In HBV trials, as well as the subsequent
open label phase, ten cases of confirmed
increases in serum creatinine above
0.5mg/dL, and nine cases of
hypophosphatemia have been observed
over 336 weeks. Both of these numbers
represent less than 1.5% of the original
study cohort (n=585). Additionally,
there were 6 reports of confirmed
decreases in creatinine clearance below
the level of 50 during this period.**“°

The results of a partially matched
retrospective analysis of 168 patients
with CHB, who were treated with either
tenofovir or entecavir, support the
clinical trial findings. In this analysis,
confirmed increases in serum creatinine
above 0.2mg/dL were actually less
common with tenofovir, however dose
adjustments were more common with
this drug.*®

Four other clinical trials in various
subpopulations have confirmed the
general stability of serum creatinine and
phosphate levels during TDF therapy.
This raises the issue of whether
following creatinine clearance is the best
method of assessing for a proximal
tubular injury. Tests such as serum
creatinine and urine dipstick for albumin
are Dbetter for detecting glomerular
disease.** Proximal tubular dysfunction
generally leads to wasting of substances
that are filtered through the glomeruli
and then reabsorbed at the level of the
proximal tubule. Typical findings would
hence be the presence of low molecular
weight proteins, phosphorus and glucose
in the urine. In its most severe form, this
can manifest as Fanconi Syndrome with
additional wasting of amino acids, uric
acid and  bicarbonate. Regular
assessments of the protein:creatinine
ratio of the urine, urinary retinol binding
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protein (RBP), as well as serum
phosphate levels have been proposed as
better tests of proximal tubular function
(Table 1).

Data presented from a multicenter,
cross-sectional study compared tubular
fuction in patients exposed to a
minimum of 2 years of tenofovir or
emtricitabine. A significant higher rate
of urine RBP excretion was found in the
tenofovir treatment group.*

The same mechanism of proximal
tubular dysfunction has been proposed
as a possible etiology of bone mineral
density loss with tenofovir use.***° It is
thought that the resultant loss of
phosphate, along with other minerals,
may be at least partially responsible for
this association. A further contribution
to this process could result from altered
gene expression in osteoblasts and
osteoclasts due to preferential uptake of
the drug.*

This concern for bone loss with
tenofovir use stems largely from data
derived from HIV clinical trials. These
have demonstrated a statistically
significant decrease in lumbar spine
bone mineral density (BMD) during the
first year of therapy on tenofovir-based
HAART as compared to regimens
without it.** It should be noted that
following the initial year of therapy, this

Table 1. Parameters to consider monitoring in patients on antiviral therapy
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bone loss stabilizes, and it has not been
associated with pathologic
fractures. This has however, raised
some concerns in the treatment of HBV,
since Asian women are thought to have
lower baseline BMD than
Caucasians.*® The manufacturers of
tenofovir have added BMD assessments
to their clinical trial protocols, so data on
this topic should be forthcoming in the
future. Unfortunately its value may be
limited by the lack of baseline BMD
measurements in these patients.

Tenofovir is categorized as pregnancy
category B. Although experience with
exposure to the drug during pregnancy is
more extensive than with other first-line
HBV therapies, the data is largely
uncontrolled and self-
reported.””  Additionally there is the
potential for fetal bone effects to be
considered.”® As such, routine therapy
during early stages of pregnancy cannot
be supported.

The use of tenofovir monotherapy in the
setting of HIV is contraindicated due to
the risk of inducing HIV resistance
mutations.*

Proposed labwork that may be useful to
monitor during therapy with Tenofovir
as well as the other first-line medications
for chronic HBV is shown in table 1.

44,45

All

Pegylated Interferon

Tenofovir

Liver panel

Viral load

Electrolytes with anion gap
Renal function

CBC with differential

Urine Protein/Creatinine ratio
or urinary RBP
Bone scan

BP, retinol binding protein.
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CONCLUSIONS

The current first-line therapies for HBV
all appear to be relatively safe and
effective.  Since each has certain
advantages, it is likely that as we learn
more about therapy, it will be tailored to
patient characteristics.

Interferon-based therapy may be
preferred for young, female patients who
are likely to become pregnant in the
future. This may be particularly
effective for Caucasian patients who
have either genotypes A or B, or Asian
patients with elevated
transaminases.”® This group could then
benefit from the advantage of a limited
course of therapy, with some potential
for inducing HBsAg seroconversion.

Entecavir may have some advantages for
older patients at risk of osteopenia or
renal dysfunction, who require treatment
for CHBV. The safety, efficacy, and
resistance profile, combined with current
low cost of the medication, would also
make entecavir a good choice for the
general population, and specifically
patients with high baseline viral loads.

Tenofovir has been used extensively in a
young population with HIV. Therefore,
it is likely also a good choice in young,
otherwise healthy patients with CHBV
(Figure 1).  The acquisition of further
data on the bone density effects of
tenofovir in CHBV patients could clarify
the role of the drug in populations at risk
of osteopenia, such as the elderly. It has
also been used extensively in
combination with either lamivudine or
emtricitabine.  This experience is
potentially useful for a population that is
treatment-experienced, and in which the
development of viral resistance could be
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a concern. Such patients may require
many years of combination therapy.

Hence, all three first-line medications
have desirable attributes for specific
populations. As clinical experience and
knowledge expand, it is probable that
patient  characteristics ~ will  guide
therapeutic choices.
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Figure 1. Algorithm for the treatment of chronic hepatitis B virus infection
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HBV-Hepatitis B virus, ALT- alanine transaminase, PEG-INF- pegylated interferon.
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