
WO 2011/082331PCT/I1S2010/062547 COMPOSITIONS AND METHODS FOR TREATING
HEPATITIS B VIRUS INFECTION Priority Claims  [0001] This application claims
the benefit of priority from U.S. Provisional Application Serial No.
61/291,728, filed December 3l., 2009, the entire content of which is
incorporated herein by reference for all purposes. Technical Field of the
Invention [0002] The invention generally relates to compositions and
methods for treating hepatitis B virus infection, More particularly, the
invention. relates to treating hepatitis B virus infection and related
conditions in humans using unique and synergistic combinations of
lamivudine and adetbvir that are designed to maximize favorable therapeutic
outcomes while minimizing or preventing viral resistance, which. commonly
occurs from using ]amivudine or adefovir alone, and reducing the side
effects of adefovir. Background of the invention [0003] Hepatitis B is a
disease caused by the hepatitis B virus (HBV). HBV infection of the liver
of hominoidae, including humans, causes hepatitis, which is an inflammation
in the liver. Hepatitis B is a major healthcare issue worldwide and is very
common (pandemic) in parts of Asia and Africa in particular. In China, for
example, about 7% of the overall population are chronically infected with
HBV, and are persistently seropositive for HBV surface antigen (HBsAg);
such persons are termed "IIBs.Ag carriers" (Data on 2006
seroepidemiological survey on 1113V infection in China). According to the
World Health Organization (WHO), there are an estimated 350 million people
with chronic HBV infection worldwide. Chronic hepatitis B (CHB) is a
medical term that refers to a chronic, potentially progressive inflammatory
liver disease associated with chronic IIEW infection. Chronic hepatitis B
may eventually cause liver cirrhosis, which can result in premature
mortality from liver failure and liver cancer, a potentially fatal disease
with a very poor response to current therapy. (Chang, M. "Hepatitis B virus
infection" Seminan in fetal & neonatal medicine, 2007, 12 (3): 160- 167.)
According to the WHO, Hepatitis B causes about 600,000 deaths of HBV
related liver failure, cirrhosis, and hepatocellular carcinoma annually.
[0004] HBV is a member of the Hepadnavims family. The virus particle
(called a "Dane particle") consists of an outer lipid envelope and an
icosahedral nucleocapsid core that is composed of protein. The nucleocapsid
encloses the viral DNA and a DNA polymerase that has reverse transcriptase
activity. The outer envelope contains embedded proteins, which are involved
in viral binding of and entry into susceptible cells.  WO
20111082331PC1111S2010/062547 [0005] The double-stranded DNA genome
(chromosome) of the HBV virus replicates inside cells through an RNA
intermediate by reverse transcription. HBV replication takes place
primarily in liver cells. In HBV-infected persons, virus-specific proteins
and their corresponding antibodies are found in the blood, allowing blood
tests for these proteins and antibodies to be used for the diagnosis of HBV
infection.  [0006] Several classes of medications are available to treat
HBV infection. These include synthetic antiviral nucleosides and
nucleotides such as lamivudine (Epivir-HBV/ Zeffix), adefovir dipivoxil
(Hepsera), entecavir (Baraclude), telbivudine (Tyzeka/Sebivo) and tenofovir
disoproxil fumarate (Viread), as well as immune system modulators such as
interferon alpha-2b (Mtron-A), interferon alpha-2a and pegylated interferon
alpha-2a (Pegasys). [0007] Lamivudine, a nucleoside analog, was approved by
the U.S. FDA in 1998 as the first oral antiviral for the treatment of CHB.
The chemical name of lainivudine is (2R,cis)-4- amino-1-(2-
hydroxymethyl-1,3-oxathiolan-5-y1)-(1H)-pyrimidin-2-one. For treating HBV
infection, lamivudine is most commonly taken orally once daily as a 100-mg
tablet, the regulatory-approved dosage regimen for CUB patients. [0008]
Adefovir dipivoxil, an. acyclic nucleotide monophosphate analog, was
approved by the U.S. FDA for the treatment of HBV in 2002. The chemical
name of adefovir dipivoxil is 942-
Dis[(pivaloyloxy)methoxy]-phosphinylkmethoxylethyl]adenine. It contains two
pivaloyloxymethyl units, making it a pro-drug form of adefovir. Adefovir
dipivoxil is most commonly taken orally once daily as a 10-mg tablet, the
regulatory-approved dosage regimen.  [0009] Both lamivudine and adelbvir
require intracellular phosphotylation to their respective active tri- and
di- phosphates, which competitively inhibit the HBV DNA polymerase and
result in chain termination of nascent viral DNA. [0010] Drug resistance
can emerge after treatment of CHB patients with antiviral nucleosides and
nucleotides, particularly during prolonged monotherapy. Although short-term
therapy is feasible in certain subgroups of CITB patients, prolonged
therapy of two years or longer is typically required fix lasting viral
suppression in most CUB patients. Drug-resistant variants of HBV emerge
more frequently in patients with suboptimal suppression of HBV replication
in the early months of treatment, due to continual amplification, under the
selective pressure of drug treatment, of spontaneously-occurring viral
populations that are resistant to the antiviral agent. [0011] Development
of drug resistance to lamivudine has been a major clinical obstacle to the
long-term effectiveness of lamivudine in many patients. Viral species with
mutations conferring  WO 2011/082331PCI7US2010/062547 



resistance to lamivudine are detectable in some lamivudine-treated CHB
patients within the first 3-6 months of treatment, and become increasingly
common after that. The incidence of lamivudine resistance increases with
duration of therapy up to 70% of all treated patients after five years of
lamivudine therapy. (Liaw"/: Clinical Virology, vol. 34, Stipp. 1, pp.
S143-S146 (2005).) Drug resistance to lamivudine is primarily associated
with mutations in REV DN.A sequences encoding a four amino-acid sequence
(the YMDD motif) located within the conserved catalytic domain of the viral
polymerase/reverse transcriptase,  [0012] While viral resistance occurs at
a much slower rate in the first year with adefovir dipivoxil, the
cumulative rate of resistance to adefovir in 5 years is substantial, about
20% in HI3cAg positive patients and 29% in Ill3eAg negative patients.
(Marcellin et al. "Long-term efficacy and safety of adefovir dipivoxil for
the treatment of hepatitis B e antigen-positive chronic hepatitis B"
Hepatology 2008, 48(3):750-758; Hadziyannis et al. "Adelovir Dipivoxil 438
Study Group. Long-term therapy with adefovir dipivoxil for HBeAg-negative
chronic hepatitis B for up to 5 years" Gastroenterology 2006,
131(6):1743-1751.) [0013] Emergence of resistance to anti-HBV drugs can be
associated with substantial increases in HBV replication, which is detected
as rises in previously-suppressed serum HBV DNA. levels with return of HBV
DNA levels to easily-detectable levels, a phenomenon called viral
breakthrough. Such recrudescence of HBV replication can be associated with
worsening of the clinical severity of hepatitis, due to increased liver
inflammation; in some patients the worsened liver inflammation can result
in hepatic decompensation (liver failure). Also, the emergence of
drug-resistant REV strains is associated with reduced treatment benefit
through reduced rates of HBeAg seroconversion (reduced clearance of HBV
infection to clinically-insignificant levels). With the advent of newer
agents with lower resistance rates, prolonged use of lamivudine monotherapy
has been avoided. This has made lamivudine a suboptimal drug against HBV
when used alone. Of note, despite the relatively high rate of resistance
with prolonged lamivudine therapy, lamivudine use continues in some locales
because it is an often-effective, and yet a low cost drug that is readily
available to most HBV patients worldwide. [0014] Due to the 20-30% 5-year
resistance rate to adefovir, in recent years some clinicians have also
reduced their use of adefovir monotherapy and have turned to newer agents
with even lower rates of viral resistance, i.e. entecavir (Baraclude) and
tenofbvir dipivoxil (Viread).  [0015] It has been shown that mutants
resistant to lamivudine retain susceptibility to adefovir, and vice versa.
This has led to the approach of treating patients with lamivudine
resistance by adding  WO 2011/082331PCT/US2010/062547  adefovir dipivoxil
onto the lamivudine treatment regimen. Similarly, add-on lamivudine therapy
has been used in patients who developed adefovir resistance. Published date
indicated that, in anti-HBV treatment nave patients, however, de novo
combination of lamivudine with adefovir dipivoxil has not to date resulted
in additive or synergistic antiviral activity, thr the comparison of
results with lamivudine plus adefovir to lamivudine alone, and has failed
to adequately prevent the emergence of resistance to lamivudine. (Lok et
al. "AASLD practice guidelines. Chronic hepatitis B: update 2009"
Hepatology 2009, 50(3): 1-35.) [0016] With years of clinical experience in
thousands of patients, both lamivudine and adefovir dipivoxil are regarded
as generally safe and well tolerated. However, prolonged use of adefovir
dipivoxil at the regulatory-approved dose of 10 mg per day is associated
with a cumulative risk for nephrotoxicity that occurs at a rate of 3% in
4-5 years in patients with compensated liver disease, In patients with
predisposing medical conditions such as decompensated liver disease and
liver transplantation, adefbvir-associated nephrotoxicity has been reported
in up to 47% of patients, with treatment periods of 39-99 weeks. (Lok et
al. "AASLD practice guidelines. Chronic hepatitis 13: update 2009"
Hepatolow: 2009, 50(3): 1-35.) [0017] Thus, pharmaceutical treatments that
effectively treat chronic HBV infection with negligible viral resistance
and minimal side effects with prolonged therapy are highly desirable.
Additionally, it is much preferred that such pharmaceutical treatments are
also readily available at affordable prices. Summary of the Invention
[0018] The invention is based, in part, on the unexpected discovery of
unique and synergistic combinations of lamivudine and adefovir at doses
that maximize therapeutic effects for the treatment of hepatitis 13 virus
infection and related conditions in humans, while minimizing or preventing
the onset of viral resistance to lamivudine or adefovir. Pharmaceutical
compositions of the invention and related methods of treatment provide
much-increased anti-viral activity while blocking the emergence of viral.
resistance. [0019] In one aspect, the invention generally relates to a
pharmaceutical composition for treating hepatitis B vims infection in a
human. The pharmaceutical composition includes: a first active
pharmaceutical ingredient consisting of more than 400 mg to about 1500 mg
of lamivudine, (2R,
cis)-4-amino-1-(2-hydroxymethy1-1,3-oxathiolan-5-yl)-pyrimidin-2-one, or a
therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof; and a second active pharmaceutical ingredient consisting of
about 1 ma to about 10 mg of adefovir dipivoxil,  WO
2011/082331PCl/US2010/062547
bis(pivaloyloxymethyl)(9-KR)-2(phosphonomethoxy)ethylladenine, or a
therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof  [0020] In some embodiments of the invention, the first
active ingredient consists of more than 400 mg to about 900 mg of
lamivudine, or a therapeutically equivalent amount of a pharmaceutically
acceptable salt or ester thereof; and the second active ingredient consists
of about 2 mg to about 8 mg of adefovir dipivoxil, or a therapeutically
equivalent amount of a pharrnaccutically acceptable salt or ester thereof.
[0021] In some preferred embodiments of the invention, the first active
ingredient consists of about 600 mg to about 900 mg of lamivudine, or a
therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof; and the second active ingredient consists of about 2 mg to
about 5 mg of adefbvir dipivoxil, or a therapeutically equivalent amount of
a pharmaceutically acceptable salt or ester thereof 100221 In some
preferred embodiments of the invention, the first active ingredient
consists of more than 400 mg to about 600 mg of lamivudine, or a
therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof; and the second active ingredient consists of about 5 mg to
about 8 mg of adefovir dipivoxil, or a therapeutically equivalent amount of
a pharmaceutically acceptable salt or ester thereof [0023] In some
preferred embodiments of the invention, the first active ingredient
consists of about 500 mg of lamivudine; and the second active ingredient
consists of about 5 mg to about 8 mg of adefovir dipivoxil. 



[0024] In some preferred embodiments of the invention, the first active
ingredient consists of about 550 mg of lamiyudine; and the second active
ingredient consists of about 5 mg to about 8 mg of adefovir dipivoxil.
[0025] In some preferred embodiments of the invention, the first active
ingredient consists of about 600 mg of lamivudine; and the second active
ingredient consists of about 3 mg to about 5 mg of adefovir dipivoxil.
[0026] In some preferred embodiments, the pharmaceutical compositions of
the invention may be in the form of solid or liquid formulations suitable
for oral dosing such as tablets, capsules or solution or suspension. [0027]
In some other preferred embodiments, the pharmaceutical compositions of the
invention may be in the form of injectable formulations suitable tbr
parenteral administration.  WO 2011/082331PCT/US2010/062547  [0028] In
another aspect, the invention generally relates to a method for treating
hepatitis B virus infection in a human. The method includes: administering
to a subject in need thereof a daily dose, in combination, of more than.
400 mg to about 1500 mg of lamivudine, (2R., cis)-4-amino4-(2-
hydroxymethyl-1,3-oxathiolan-5-y1)-pyrimidim2-one, or a therapeutically
equivalent amount of a pharmaceutically acceptable salt or ester thereof,
and about 1 mg to about 10 mg of adefovir
bis(pivaloyloxymethyl)(9-[(R)-2(phosphonomethoxy)ethylladenine, or a
therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof  [0029] In some embodiments of the invention, the method
includes administering, in combination, to a subject in need thereof a
daily dose of more than 400 mg to about 900 mg of lamivudine, or a
therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof and about 2 mg to about 8 mg of adefovir dipivoxil, or a
therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof. [0030] In some embodiments of the invention, the method
includes administering, in combination, to a subject in need thereof a
daily dose of about 600 mg to about 900 mg of lamivudine, or a
therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof and about 2 mg to about 5 mg of adefovir dipivoxil, or a
therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof. [0031] In some embodiments of the invention, the method
includes administering, in combination, to a subject in need thereof a
daily dose of about 400 mg to about 600 mg of lamivudine, or a
therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof and about 5 mg to about 8 mg of adefovir dipivoxil, or a
therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof. [0032] In some embodiments of the invention, the method
includes administering, in combination, to a subject in need thereof a
daily dose of about 500 mg of lamivudine and about 5 mg to about 8 mg of
adefovir dipivoxil. [0033] In some preferred embodiments of the invention,
the method includes administering, in combination, to a subject in need
thereof a daily dose of about 550 mg of lamivudine and abou.t 5 mg to about
8 mg of adefovir dipivoxil. [0034] In some embodiments of the in.vention,
the method includes administering, in combination, to a subject in need
thereof a daily dose of about 600 mg of lamivudine and about 3 mg to about
5 mg of adefovir dipivoxil.  WO 2011/082331PCT/1JS2010/062547 [0035] In
some preferred embodiments of the invention, the method of administration
is by way of administering a combination of the daily dose in the form of a
single tablet or in the form of a single capsule.  [0036] In some other
preferred embodiments, the method of administration is by way of
administering a combination of the daily dose in the form of parenteral
injection. [0037] In yet another aspect, the invention generally relates to
a method for minimizing or preventing the onset of viral resistance when
treating a hepatitis B virus infection in a human with lamivudine or
adefovir dipivoxil. The method includes: co-administering to the subject a
daily dose of more than 400 tug to about 1500 mg of lamivudine, (2R,
cis)-4-amino-1-(2-hydroxymethyli oxathiolam5-y1)-pyrimidin-2-one, or a
therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof, with about 1 mg to about 8 mg of adefovir dipivoxil,
bis(pivaloyloxymethyl)(9-[(R)-2(phosphonornethoxy)ethyliadenine, or a
therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof. [0038] In some embodiments of the invention, the method
includes: co-administering to the subject a daily dose of about 4 mg to
about 7 mg of adefovir dipivoxil, or a therapeutically equivalent amount of
a pharmaceutically acceptable salt or ester thereof. [0039] In some
embodiments of the invention, the method includes: co-administering to the
subject a daily dose of about 3 mg to about 5 mg of adefovir dipivoxil, or
a therapeutically equivalent amount of a pharmaceutically acceptable salt
or ester thereof. 



[0040] In yet another aspect, the invention generally relates to a method
for rapidly restoring a patient's liver function while minimizing the risk
of or preventing viral breakthrough or ALT flare. The method includes
administering, in combination, to a subject in need thereof a daily dose of
more than 400 mg to about 1500 mg of lamivudine, (2R,
cis)-4-amino-1-(2-hydroxymethy1-1,3-oxathiolam 5-y0-pyrimidim2-one, or a
therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof; and about 1 mg to about 10 mg of adefovir dipivoxil,
bis(pivaloyloxymethy0(9-KR11- 2(phosphonomethoxy)ethylladenine, or a
therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof, Brief Description of the Drawings [0041] FIG. l shows
previous lamivudine dose-response curves. [0042] FIG. 2 shows exemplary
simulated viral dynamic profiles of 4 weeks of lamivudine treatment at 5 mg
to 600 mg/day. [0043] FIG. 3 shows exemplary lamivudine dose optimization
by F.:Thax modeling.  WO 2011/082331PCT/US2010/062547 [0044] FIG. 4 shows
an exemplary time course of serum HBV DNA in a patient following treatment
initiation with de nova combination of lamivudine 600mg/day and adefovir
dipivoxil 5mg/day. [0045] FIG. S shows an exemplary time course of serum
ALT in a patient following treatment initiation with, de nova combination
of lamivudine 600mg/day and adefovir dipivoxil 5ingidaym (ULN: upper limit
of normal) Definitions [0046] The term "lamivudine", as used herein, refers
to (2R,cis)-4- amino-1-(2-hydroxymethy1-1,3-
oxathiolan-5-yl)-(111)-pyrimidim2-one, CAS Reg. No. 134678-17-4, having
structure (1).  (I)Lamivudine [0047] The term "adefovir dipivoxil", as used
herein, refers to
942-Rbis[(pivaloyloxy)methoxy]phosphinyll-methoxylethylladenine, CAS Reg.
No. 142340-99-6, having structure (H) NH2 (1(141 00 _11 I I I 90 iN 



(11)Adefovir dipivoxil [0048] As used herein, the term "pharmaceutically
acceptable salt" refers to either a pharmaceutically acceptable acid
addition salt or a pharmaceutically acceptable base addition salt of a
currently disclosed compound that may be administered without any resultant
substantial undesirable biological effect(s) or any resultant deleterious
interaction(s) with any other component of a pharmaceutical composition in
which it may be contained.  WO 2011/082331PCT/US2010/062547 [0049] As used
herein, the term "pharmaceutically acceptable ester," refers to esters that
hydrolyze in vivo and include those that break down readily in the human
body to leave the parent compound or a salt thereof. Suitable ester groups
include, for example, those derived from pharmaceutically acceptable
aliphatic carboxylic acids, particularly alkanoic, alkenoic, cycloalkanoic
and alkanedioic acids, in which each alkyl or alkenyl moiety advantageously
has not more than 6 carbon atoms. Examples of particular esters include
formates, acetates, propionates, butyrates, acrylates and ethylsuccinates.
Detailed Description of the Invention  [0050] The invention is based, in
part, on the unexpected discovery of unique and synergistic combinations of
lamivudine and adefovir that maximizes therapeutic effects for the
treatment of hepatitis B virus infection and related conditions in humans
while minimizing or preventing the development of viral resistance
associated with the use of lamivudine or adefovir alone. [0051] Lamivudine
and adefovir dipivoxil are the first two small molecule oral direct HBV
antivirals approved for the treatment of chronic HBV infection by the U.S.
FDA in 1998 and 2002, respectively. Long-term radiotherapy with lamivudine
or adelbvir, however, is associated with emergence of viral resistance that
has ultimately limited their use as monotherapies for the treatment of
chronic HBV infection. Over the past several years, a number of other
nucleoside and nucleotide drugs with lower resistance rates have achieved
regulatory approvals for 11BV infection, including entecavir (Baraclude)
and tenofovir disoproxil fumarate (Viread). Nevertheless, the low costs of
lamivudine and in some areas adefovir dipivoxil make these drugs more
affordable for resource-limited populations.  [0052] It is unexpectedly
discovered that, when used in unique combined doses disclosed herein,
lanthmdine and adefovir dipivoxil, or their therapeutically equivalent and
pharmaceutically acceptable salts or esters thereof, can provide
synergistic clinical efficacy while minimizing or preventing viral
resistance, thereby paving the way for manufficturing an effective, safe,
and low-cost antiviral drug for the treatment of chronic HBV infection with
a therapeutic and resistance profile similar to or better than those
achieved with much more expensive, newer first-line drugs such as entecavir
and tenofovir. [0053] Cumulative clinical data have shown that, in patients
with. chronic hepatitis B, early viral response is critical to long-term
treatment outcomes. More profound early viral suppression is associated
with better-sustained viral responses with reduced rates of resistance and
viral break  WO 2011/082331PCPUS2010/062547 through, as well as better
overall biochemical (alanine aminotransferase or ALT normalization) and
serologic (1113eAg seroconversion) responses. [0054] In general, for a
therapeutic agent, the pharmacologic effects typically increase with
increasing dose and eventually reach a maximum efficacy effect. If the
agent is well tolerated, it is desirable to use the agent at the dose
resulting in maximum efficacy, or a lower dose resulting in near-maximum
efficacy, if the maximum effect cannot be reached with an adequately
tolerated, therapeutically acceptable amount of the drug.  [0055] Selection
of the current clinical dose of 100 mg/day for lamivudine was largely based
on the original dose-response determined in placebo-controlled randomized
phase iffla investigations in patients with chronic HBV infection.. In. a
key investigation, the median baseline serum HBV DNA level was 112 pg/mL
(about 3.17X107) or 7.5 log10 copies/mi.,. Patients were treated with
lamivudine 5 mg, 20 mg, 100 mg, 300 mg and 600 mg daily (QD) for 28 days, A
relationship was found between the lamivudine daily dose and viral
suppression (serum HBV DNA reduction). It was determined that among the
lamivudine doses tested (5 mg to 600 mg/day), maximal observed viral
suppression (median 98% from baseline) was measured at day 29 with the 1.00
mg/day dose and no additional benefits were seen with the 300 mg or 600 mg
higher doses. A dose-response analysis using E",ax modeling of viral
suppression at day 29 (% inhibition from baseline) as a function of plasma
AIX (or "area under the curve") was performed. Results from the IF.,"",",
analysis confirmed that maximal viral response at day 29 was achieved with
plasma exposure associated with the 100 mg/day dose of lamivudine (Johnson
etal. "Clinical pharmacokinetics of lamivudine." an .Pharmaeokinet. 1999,
36(1):41-66).1. [0056] In that context, it is discovered and disclosed
herein that lamivudine, at its currently approved conventional daily dose
of 100 mg, has been significantly under-dosed for the treatment of chronic
HBV infection. The incomplete viral suppression resulting from suboptimal
systemic exposures in hepatitis B patients is associated with increased
rates of resistance to latnivudine. [0057] The above original lamivudine
dose-response analysis had major limitations: (a) the HBV DNA quantitation
method had a lower limit of quantitation of about 1.5 pg/mL or about
4.25X105 copies/mL. With a median baseline HEW DNA at 112 pg/mL, the
effective dynamic range of the assay is less than 100 fold or 2 logio; (b)
consequently the antiviral activity Was expressed as percent change from
baseline, and a 98% inhibition was considered as being maximal. With high
daily production of about 1011-1012 virions and pretreatment serum HBV DNA
viral load typically in the order of 107-109 copies/mi., in IlBeAg-positive
Chill patients, a 99% inhibition or 2 logio copies/mi.  WO
2011/082331PCTM82010/062547  from baseline does not capture the full degree
of anti-HBV clinical efficacy that is considered desirable by current
expert perspectives, in which the therapeutic goal has evolved to
suppression of HBV DNA to non-detectable levels, or at least below 4 Imo
copies/m1" as rapidly as possible and preferably within the first 6-12
months of treatment (Yuen, et at "Hepatitis 8 virus DNA levels at week 4 of
lamivudine treatment predict the 5-year ideal response" Hepcnology. 2007,
46(6):1695- 703; Lok et al. "AASLD practice guidelines. Chronic hepatitis
B: update 2009" Nepatology 2009, 50(3): 1-35; European Association for the
Study of Liver (EASL) practice guidelines on chronic hepatitis B, 2008).
[00581 While over the years there have been data suggesting clinical
benefits from using higher doses of lamivudine, few eftbrts have been
devoted towards re-assessing the optimal doses of lamivudine for the
treatment of chronic hepatitis B. The results of the repotted studies of
this type have however failed to discover a compelling benefit for higher
doses of lamivudine. (Wang et al. "Kinetics of hepatitis B viral load
during 48 weeks of treatment with 600 mg vs. 100 mg of lamivudine daily" J.
Viral Hepat 2004, 11(5):443-7; Torre et at "Initial high dose of lamivudine
delays the appearance of viral resistance in chronic hepatitis B patients"
Hepatology 2009, 50(4, suppl.):A524-A525.) [0059] Herein disclosed,
discovered through unique viral dynamic analyses followed by E",,,"
modeling, are the optimal doses of lamivudine for the treatment of chronic
hepatitis B to be in the range of more than 400 mg/day to about 1500
mg/day, substantially greater than the regulatory-approved and
guideline-recommended approved dose of 100 mg/day.  [0060] Greatly improved
early and sustained viral responses with the optimal doses of lamivudine
are expected to minimize viral resistance to lamivudine. However,
increasing the lamivudine dose, alone, may not be sufficient enough to
completely block viral resistance; for example, one patient treated with
600 mg lamivudine once daily developed viral resistance in an early trial
(Wang et al. "Kinetics of hepatitis B viral load during 48 weeks of
treatment with 600 mg vs. 100 mg of lamivudine daily" J. Viral Ifepat 2004,
1.1(5):443-7.) 



[0061] HBV mutants resistant to lamivudine remain susceptible to adefovir
and vice versa, In vitro data have shown enhanced antiviral activity
between lamivudine and adefovir. (Shaw et al. "Synergistic inhibition in
vitro of hepadnaviral replication by PMEA and penciclovir or lamivudine"
Antiviral Res. 1997, 34(2):A51; Colledge et al. "In vitro antihepadnaviral
activities of combinations of pencielovir, lamivudine, and adefovir"
Antitnierob Agents Chetnother. 2000, 44(3):551-560; Delaney et al.
"Combinations of adefovir with nucleoside analogs produce additive
antiviral effects  WO 2011/082331PCT/US2010/062547 against hepatitis B
virus in vitro" Antimicrob Agents Chemother. 2004, 48(10):3702-3710.1
However, as noted above, when used as a de 120V0 combination treatment at
regulatory-approved clinical doses in patients who were nave to
nucleoside/nucleotide therapy, no synergistic or additive antiviral
activity was observed. (Lok et al. "AASID practice guidelines. Chronic
hepatitis B: update 2009" Ilepatolos,y 2009, 50(3): 1-35.). [0062] Also, at
their respective regulatory-approved clinical, doses, de novo combination
therapy with lamivudine and adefovir in treatment-nave patients failed to
adequately block lamivudine resistance. One prospectively designed clinical
study included 115 patients randomized. to receive lamivudine alone or
lamivudine in combination with adefovir dipivoxil. At week 52, there was no
significant difference in HBV DNA reduction, ALT normalization or HBeAg
loss. At week 52 and week 104, the rate of genetically-detectable viral
resistance in the combination group was still substantial, i.e. 9% at week
52 and 15% at week 104 (Sung et al. "Latnivudine compared with lamivudine
and adefovir dipivoxil for the treatment of HBeAg-positive chronic
hepatitis "J Repatot 2008, 48(5):728-735). [0063] Currently, due to lack of
compelling data, the de novo combination of lamivudine and adefovir
dipivoxil is not recommended for therapeutic use by clinical experts, as
noted in several treatment guidelines (AASLD practice guidelines, Guideline
on prevention and treatment of chronic hepatitis B in China 2005). [0064]
We found that de novo combination of lamivudine and adefovir would not
optimally minimize or prevent viral resistance to lamivudine unless
lamivudine is used at optimal doses of more than 400 mg/day to about 1500
mg/day, which we discovered through unique viral dynamic analyses and
E",,,," modeling. [0065] Since the newly-discovered optimal doses of
larnivadine disclosed herein are expected to produce more profound early
and. sustained viral suppression and reduce the rate of viral resistance
through more effective suppression of HBV replication, the role of adefovir
in the combination is primarily to prevent/suppress the emergence of any
latnivudine-resistant 1-WV variants, as adefovir itself has intrinsically
modest anti-HBV efficacy and higher doses of adefovir are associated with
nephrotoxicity.  [0066] Furthermore, with the optimal doses of lamivudine
disclosed herein that produce greater early and sustained viral suppression
leading to lower residual viral load, the dose of adefovir dipivoxil
required for preventing/suppressing lamivudine resistance in the
combination can in fact be reduced for potentially improved long-krrn
safety. Such a reduced daily dose of adefovir dipivoxil to  WO
2011/082331PCT/US2010/062547 less than 10 mg is desirable given the 3%
cumulative rate of nephrotoxicity associated with longterm adefovir
therapy. [0067] As people skilled in the art would appreciate, unlike human
immunodeficiency virus, there is currently no cell propagation assay that
would allow for in vitro selection of resistant hepatitis B viral mutants
against lamivudine, adefovir, or any other nucleoside/nucleotide analogs.
Therefore, the ability of adefovir at concentrations associated with doses
less than. 10 mg/day to minimize or to prevent emergence of resistance to
lamivudine at concentrations of lamivudine associated with its optimal
doses cannot be assessed in vitro. [0068] The only way to provide direct
supportive data would be to conduct a clinical trial in treatment-nave
patients who receive de novo combination of lamivudine and adefovir
dmivoxil at optimal doses.  [0069] In one aspect, the invention generally
relates to a pharmaceutical composition for treating hepatitis 13 infection
virus infection in a human. The pharmaceutical composition includes: a
first active pharmaceutical ingredient consisting of more than 400 mg
(e.g., 410 me., 450 mg, 480 mg, 500 mg) to about 1,500 mg of lamivudine,
(2R, cis)-4-amino-1-(2-hydmxymethy1-1,3-oxathiolan-5-y1)- pyrimidim2-one,
or a therapeutically equivalent amount of pharmaceutically acceptable salt
or ester thereof; and a second active pharmaceutical ingredient consisting
of about 1 mg to about 10 mg of adefovir dipivoxil,
bis(pivaloyloxymethyl)(9-[(R)-2(phosphonomethoxy)ethylladenine, or a
therapeutically equivalent amount of pharmaceutically acceptable salt or
ester thereof. [0070] In some embodiments of the invention, the first
active ingredient consists of about 600 mg to about 900 mg of lamivudine,
or a therapeutically equivalent amount of pharmaceutically acceptable salt
or ester thereof; and the second active ingredient consists of about 2 mg
to about 5 mg of adefovir dipivoxil, or a therapeutically equivalent amount
of pharmaceutically acceptable salt or ester thereof.  [00711 In sonic
preferred embodiments of the invention, the first active ingredient
consists of about 400 mg to about 600 mg of lamivudine, or a
therapeutically equivalent amount of pharmaceutically acceptable salt or
ester thereof; and the second active ingredient consists of about 5 mg to
about 8 mg of adefovir dipivoxil, or a therapeutically equivalent amount of
pharmaceutically acceptable salt or ester thereof. [0072] In some preferred
embodiments of the invention, the first active ingredient consists of about
450 mg to about 650 mg of lamivudine, or a therapeutically equivalent
amount of pharmaceutically acceptable salt or ester thereof; and the second
active ingredient consists of about 3  mg to about 7 mg of adefovir d
pivoxil, or a therapeutically equivalent amount of pharmaceutically
acceptable salt or ester thereof  [0073] In some preferred embodiments of
the invention, the first active ingredient consists of about 500 mg of
lamivudine; and the second active ingredient consists of about 5 mg to
about 8 rug of adefovir dipivoxil. [0074] in some preferred embodiments of
the invention, the first active ingredient consists of about 500 nig of
lamivudine; and the second active ingredient consists of about 5 mg (or
about 5.5 mg) of adefovir dipivoxil. 



[0075] In some preferred embodiments of the invention, the first active
ingredient consists of about 500 mg of lamivudine; and the second active
ingredient consists of about 6 mg (or about 6.5 mg) of adefovir dipivoxil.
[0076] In some preferred embodiments of the invention, the first active
ingredient consists of about 500 mg of lamivudine; and the second active
ingredient consists of about 7 rug (or about 7.5 mg) of adefovir dipivoxil.
[0077] In some preferred embodiments of the invention, the first active
ingredient consists of about 550 mg of lamivudine; and the second active
ingredient consists of about 8 mg of adefbvir dipivoxil. [0078] In some
preferred embodiments of the invention, the first active ingredient
consists of about 550 mg of lamivudin.e; and the second active ingredient.
consists of about 5 mg to about 8 mg of adefovir dipivoxil. [0079] In some
preferred embodiments of the invention, the first active ingredient
consists of about 550 mg of lamivudine; and the second active ingredient
consists of about 5 mg (or about 5.5 mg) of adefovir dipivoxil. [0080] In
some preferred embodiments of the invention, the first active ingredient
consists of about 550 mg of lamivudine; and the second active ingredient
consists of about 6 mg (or about 6.5 mg) of adefovir dipivoxil.  [0081] In
some preferred embodiments of the invention, the first active ingredient
consists of about 550 mg of lamivudine; and the second active ingredient
consists of about 7 mg (or about 7.5 mg) of adefovir dipivoxil. [0082] hi
some preferred embodiments of the invention, the first active ingredient
consists of about 550 rug of lamivudine; and the second active ingredient
consists of about 8 mg of adefovir dipivoxil.  WO
2011/082331PCIMS2010/062547 [0083] in some preferred embodiments of the
invention, the first active ingredient consists of about 600 mg of
lamivudine; and the second active ingredient consists of about 3 mg to
about 5 mg of adefovir dipivoxil.  [0084] In some preferred embodiments of
the invention, the first active ingredient consists of about 600 mg of
lamivudine; and the second active ingredient consists of about 3 mg (or
about 3.5 mg) of adefovir dipivoxil.  [0085] In some preferred embodiments
of the invention, the first active ingredient consists of about 600 mg of
lamivudine; and the second active ingredient consists of about 4 mg (or
about 4.5 mg) of adefovir dipivoxi 1. [0086] In some preferred embodiments,
the pharmaceutical compositions of the invention may be in the form of
solid or liquid formulations suitable for oral dosing such as tablets,
capsules or solution or suspension. [0087] In some other preferred
embodiments, the pharmaceutical compositions of the invention may be in the
form of injectable formulations suitable for parenteral administration.
[0088] Irt another aspect, the invention generally relates to a method for
treating hepatitis B virus infection in a human. The method includes:
administering, in combination, to a subject in need thereof a daily dose of
more than 400 mg to about 1500 mg of lamivudine, (2R, cis)-4-amino-1-(2-
hydroxymethy1-1,3-oxathiolan-5-y1)-pyrimidin-2-one, or a therapeutically
equivalent amount of pharmaceutically acceptable salt or ester thereof, and
about I mg to about 10 mg of adefovir dipivoxil,
bis(pivaloyloxymethyl)(9-[(R)-2(phosphonomethoxy)etlwl]adenine, or a
therapeutically equivalent amount of pharmaceutically acceptable salt or
ester thereof. [0089] hi some embodiments of the invention, the method
includes administering, in combination, to a subject in need thereof a
daily dose of more than 400 mg to about 900 mg of lamivudine, or a
therapeutically equivalent amount of pharmaceutically acceptable salt or
ester thereof and about 2 mg to about 8 mg of adefovir dipivoxil, or a
therapeutically equivalent amount of pharmaceutically acceptable salt or
ester thereof. [0090] In. some preferred embodiments of the invention, the
method includes administering, in combination, to a subject in need thereof
a daily dose of more than 400 mg to about 600 mg of lamivudine, or a
therapeutically equivalent amount of pharmaceutically acceptable salt or
ester thereof and about 5 mg to about Sing of adefovir dipivoxil, or a
therapeutically equivalent amount of pharmaceutically acceptable salt or
ester thereof  WO 2011/082331PCT1US20101062547  [0091] In some preferred
embodiments of the invention, the method includes administering, in
combination, to a subject in need thereof a daily dose of about 600 mg to
about 900 mg of lamivudine, or a therapeutically equivalent amount of
pharmaceutically acceptable salt or ester thereof and about 2 mg to about 5
nig of adefovir dipivoxil, or a therapeutically equivalent amount of
pharmaceutically acceptable salt or ester thereof. [0092] in some preferred
embodiments of the invention, the method includes administering, in
combination, to a subject in need thereof a daily dose of about 450 mg to
about 650 mg of lamivudine, or a therapeutically equivalent amount of
pharmaceutically acceptable salt or ester thereof and about 3 mg to about 7
nig of adefovir dipivoxil, or a therapeutically equivalent amount of
pharmaceutically acceptable salt or ester thereof. 



[0093] hi sonic preferred embodiments of the invention, the method includes
administering, in combination, to a subject in need thereof a daily dose of
about 500 mg of lamivudine and about Sing to about 8 mg of adefovir
dipivoxil.  [0094] In some preferred embodiments of the invention, the
method includes administering, in combination, to a subject in need thereof
a daily dose of about 500 mg of lamivudine and about 5 mg (or about 5.5 mg)
of adefovir dipivoxil. [0095] In some preferred embodiments of the
invention, the method includes administering, in combination, to a subject
in need thereof a daily dose of about 500 mg of lamivudine and about 6 mg
(or about 6.5 mg) of adefovir dipivoxil. [0096] In some preferred
embodiments of the invention, the method includes administering, in
combination, to a subject in need thereof a daily dose of about 500 mg of
lamivudine and about? mg (or about 7.5 mg) of adefovir dipivoxil. [0097] In
sonic preferred embodiments of the invention, the first active ingredient
consists of about 550 nig of lamivudine; and the second active ingredient
consists of about 8 mg of adefovir dipivoxil. [0098] In sonic preferred
embodiments of the invention, the method includes administering, in
combination, to a subject in need thereof a daily dose of about 550 mg of
lamivudine; and about 5 mg to about 8 mg of adefovir dipivoxil. [0099] in
sonic preferred embodiments of the invention, the method includes
administering, in combination, to a subject in need thereof a daily dose of
about 550 trig of lamivudine and about 5 mg (or about 5.5 mg) of adefovir
dipivoxil.  WO2011/082331PCT/US2010/062547 [00100]in some preferred
embodiments of the invention, the method includes administering, in
combination, to a subject in need thereof a daily dose of about 550 mg of
lamivudine and about 6 mg (or about 6.5 mg) of adefovir dipivoxil.
[0010]]In some preferred embodiments of the invention., the method includes
administering, in combination, to a subject in need thereof a daily dose of
about 550 mg of lamivudine and about 7 mg (or about 7.5 mg) of adefovir
dipivoxil. [00102]In some preferred embodiments of the invention, the
method includes administering, in combination, to a subject in need thereof
a daily dose of about 550 mg of lamivudine and about 8 mg of adefovir
dipivoxil. [001.03]In some preferred embodiments of the invention, the
method includes administering, in combination, to a subject in need thereof
a daily dose of about 600 mg of lamivudine; and about 3 mg to about Sing of
adcfovir dipivoxil. [00104]In some preferred embodiments of the invention,
the method includes administering, in combination, to a subject in need
thereof a daily dose of about 600 mg of lamivudine and about 3 mg (or about
3.5 mg) of adefovir dipivoxil. [00105]In some preferred embodiments of the
invention, the method includes administering, in combination, to a subject
in need thereof a daily dose of about 600 mg of lamivudine and about 4 ing
(or about 4.5 mg) of adefovir dipivoxil. [00106]In some preferred
embodiments of the invention, the method includes administering, 



in combination, to a subject in need thereof a daily dose of about 600 mg
of lamivudine and about 5 mg (or about 5.5 mg) of adetbvir dipivoxil.
[001.07]In some preferred embodiments of the invention, the method includes
administering, in combination, to a subject in need thereof a daily dose of
about 650 mg of lamivudine; and about 2 mg to about 5 mg of adefovir
dipivoxil. [00108]In some preferred embodiments of the invention, the
method includes administering, in combination, to a subject in need thereof
a daily dose of about 650 mg of lamivudine and about 3 mg (or about 3.5 mg)
of adefovir dipivoxil. [00109]In some preferred embodiments of the
invention, the method includes administering, in combination, to a subject
in need thereof a daily dose of about 650 mg of lamivudine and about 4 mg
(or about 4.5 mg) of adefovir dipivoxil.  WO2011/082331PCT/US2010/062547
[00110]In some preferred embodiments of the invention, the method includes
administering,  in combination, to a subject in need thereof a daily dose
of about 650 mg of lamivudine and about 5 mg (or about 5.5 mg) of adefovir
dipivoxil. [00111]In some preferred embodiments of the invention, the
method of administration is by way of administering a combination of the
daily dose in the form of a single tablet. [00112]in some preferred
embodiments of the invention, the method of administration is by way of
administering a combination of the daily dose in the form of a single
capsule. [00113]In some preferred embodiments of the invention, the method
of administration is by way of administering a combination of the daily
dose in the form of a solution or suspension. [00114]hi some other
preferred embodiments of the invention, the method of administration is by
way of administering a combination of the daily dose in the form of an
injectable solution. [00115]In yet another aspect, the invention generally
relates to a method for minimizing or preventing viral resistance when
treating hepatitis 13 virus infection in a human with lamivudine. The
method includes: co-administering to the subject a daily dose of more than
400 mg to about 1500 mg of lamivudine, (2R,
cis)-4-amino-1-(2-hydroxymethy1-1,3-oxathiolan-5-y1)-pyrimidin-2-one, or a
therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof, with a daily dose of about I mg to about 8 mg of adefovir
dipivoxil, bis(pivaloyloxymethyl)(94(R)- 2(phosphonomethoxy)ethyl]adenine,
or a therapeutically equivalent amount of pharmaceutically acceptable salt
or ester thereof. [00116]In some embodiments of the invention, the method
includes: co-administering to the 



subject a daily dose of about 4 mg to about 7 mg of adefovir dipivoxil, or
a therapeutically equivalent amount of a pharmaceutically acceptable salt
or ester thereof [00117]in some embodiments of the invention, the method
includes: co-administering to the subject a daily dose of about 3 mg to
about 5 mg of adefovir dipivoxil, or a therapeutically equivalent amount of
pharmaceutically acceptable salt or ester thereof. [00118]in some
embodiments of the invention, the method includes: co-administering to the
subject a daily dose of about 3 mg (or about 3.5 mg) of adefovir dipivoxil,
or a therapeutically equivalent amount of pharmaceutically acceptable salt
or ester thereof. [00119]In some embodiments of the invention, the method
includes: co-administering to the subject a daily dose of about 4 nig (or
about 4.5 mg) of adefovir dipivoxil, or a therapeutically equivalent amount
of pharmaceutically acceptable salt or ester thereof
WO2011/082331PCT/US2010/062547 [00120]in some embodiments of the invention,
the method includes: co-administering to the subject a daily dose of about
5 mg (or about 5.5 mg) of adefovir dipivoxil, or a therapeutically
equivalent amount of pharmaceutically acceptable salt or ester thereof.
[00121]In some embodiments of the invention, the method includes:
co-administering to the subject a daily dose of about 6 mg (or about 6.5
mg) of adethvir dipivoxil, or a therapeutically equivalent amount of
pharmaceutically acceptable salt or ester thereof. [00122]In some
embodiments of the invention, the method includes: co-administering to the
subject a daily dose of about 7 mg (or about 7.5 mg) of adefovir dipivoxil,
or a therapeutically equivalent amount of pharmaceutically acceptable salt
or ester thereof [00123]In yet another aspect, the invention generally
relates to a method for rapidly restoring a patient's liver function while
minimizing the risk of or preventing viral breakthrough or ALT flare. The
method includes administering, in combination, to a subject in need thereof
a daily dose of more than 400 mg to about 1500 mg of lamivudine, (2R,
cis)-4-amino-1-(2-hydroxymethy1-1,3-oxathiolan5.11)-pyrimidin-2-one, or a
therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof; and about 1 mg to about 10 mg of adefovir dipivoxil,
bis(pivaloyloxymethyl)(9-[(R)- 2(phosphonomethoxy)ethyl]adenine, or a
therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof [001.24]The time course of ALT normalization typically
parallels that of FEW DNA decline, Thus, with an enhanced early and more
persistent viral suppression by combination of optimal doses oflamivudine
with reduced doses of adefovir that leads to undetectable viral level
faster than, regular doses of lamivudine and adefovir, ALT normalization
will also occur sooner following a much faster time course. Viral
breakthrough, defined as an abrupt increase in serum HBV DNA levels
following persistent suppression, may occur due to non-compliance but more
often with. the emergence of  resistant mutants, and is typically
accompanied by ALT flare defined as an ALT increase to > 2X upper limit of
the normal range. [00125]Compounds that are basic in nature are generally
capable of forming a wide variety of 



different salts with various inorganic and/or organic acids. Although such
salts are generally pharmaceutically acceptable for administration to
animals and humans, it may be desirable in practice to initially isolate a
compound from the reaction mixture as a pharmaceutically unacceptable salt
and then simply convert the latter back to the free base compound by
treatment with an alkaline reagent, and subsequently convert the free base
to a pharmaceutically acceptable acid addition salt. The acid addition
salts of the base compounds can be readily prepared using conventional
techniques,  WO 2011/082331PCT/U82010/062547 e.g., by treating the base
compound with a substantially equivalent amount of the chosen mineral or
organic acid in an aqueous solvent medium or in a suitable organic solvent
such as, for example, methanol or ethanol. Upon careful evaporation of the
solvent, the desired solid salt is obtained. [00126]Acids which can be used
to prepare the pharmaceutically acceptable acid-addition salts of the base
compounds are those which can form non-toxic acid-addition salts, e.g.,
salts containing pharmacologically acceptable anions, such as chloride,
bromide, iodide, nitrate, sulfate or bisulfate, phosphate or acid
phosphate, acetate, lactate, citrate or acid citrate, tartrate or
bitartrate, succinate, maleate, fumarate, gluconate, saccharate, benzoate,
methanesultbnate and pamoate [i.e.,
1,1'-methylene-bis-(2-hydroxy-3-naphthoate)] salts. [00127]Examples of
suitable acids for lamivudine include hydrochloric, hydrobromic, sulphuric,
nitric, perchloric, fumaric, maleic, phosphoric, glycollic, lactic,
salicylic, succinic, toluenep-sulphonic, tartaric, acetic, citric,
methanesulphonic, formic, benzoic, malonic, naphthalene-2- sulphonic and
benzenesulphonic acids. [00128]Compounds that are acidic in nature, e.g.,
contain a COOH or tetrazole moiety, are generally capable of tbrming a wide
variety of salts with various inorganic and/or organic bases. Although such
salts are generally pharmaceutically acceptable for administration to
animals and humans, it may be desirable in practice to initially isolate a
compound from the reaction mixture as a pharmaceutically unacceptable salt
and then simply convert the latter back to the flee acid compound by
treatment with an acidic reagent, and subsequently convert the free acid to
a pharmaceutically acceptable base addition salt. These base addition salts
can be readily prepared using conventional techniques, e.g., by treating
the corresponding acidic compounds with an aqueous solution containing the
desired pharmacologically acceptable cations, and then evaporating the
resulting solution to dryness, preferably under reduced pressure.
Alternatively, they also can be prepared by mixing lower alkanolic
solutions of the acidic compounds and the desired alkali metal alkoxide
together, and then evaporating the resulting solution to dryness in the
same manner as before. In either case, stoichiometric quantities of
reagents are preferably employed in order to ensure completeness of
reaction, and maximum product yields of the desired solid salt.
[00129]Bases which can be used to prepare the pharmaceutically acceptable
base-addition salts of the base compounds are those which can form
non-toxic base-addition salts, e.g., salts containing pharmacologically
acceptable cations, such as, alkali metal cations (e.g., potassium and
sodium), alkaline earth metal cations (e.g., calcium and magnesium),
ammonium or other water-  WO 2011/082331rerius2oi 0/062547 soluble amine
addition salts such as N-methylglucamine-( neghtmine), lower
alkanolammonium and other such bases of organic amities.
[00130]Pharmaceutically acceptable esters of lamivudine include, for
example, (1) carboxylic  acid esters in which the non-carbonyl moiety of
the carboxylic acid portion of the ester grouping is selected from straight
or branched chain alkyl (for example, methyl, n-propyl, t-butyl, or
n-butyl), eycloalkyl, alkoxyalkyl (for example, methoxymethy1), aralkyl
(for example, benzyl), aryloxyalkyl (for example, phenoxymethyl), aryl (for
example, phenyl optionally substituted by, for example, halogen, C14 alkyl,
or C14 alkoxy), or amino; (2) sulphonate esters, such as alkyl- or
aralkylsulphonyl (for example, metlumesulphonyl); (3) amino acid esters
(for example, 1,-valy1 or L isoleucyl); and (4) phosphonate esters. In such
esters, unless otherwise specified, any alkyl moiety present advantageously
contains from Ito 12 carbon atoms, particularly from 1 to 6 carbon atoms,
more particularly from I to 3 carbon atoms. Any cycloalkyl moiety present
in such esters may contain from 2 to 6 carbon atoms. Any aryl moiety
present in such esters may comprise a phenyl group. Any reference to any of
the above compounds also includes a reference to a physiologically
acceptable salt thereof [001311Presently disclosed pharmaceutical
compositions can be used in an animal or human. Thus, a presently disclosed
compound can be formulated as a pharmaceutical composition for oral,
buccal, parenteral (e.g., intravenous, intramuscular or subcutaneous),
topical, rectal or intranasal administration or in a form suitable for
administration by inhalation or insufflation. The pharmaceutical
compositions may be in unit dosage form and may be prepared by any methods
well known in the art. [001321The active ingredients may be formulated with
a carrier which constitutes one or more accessory. ingredients. In general,
the formulations are prepared by uniformly and intimately bringing into
association. the active ingredients with liquid carriers or finely divided
solid carriers or both, and then if necessary shaping the product. The
pharmaceutically acceptable carrier can be any such carrier known. in the
art including those described in, for example, Remington's Pharmaceutical
Sciences, Mack Publishing Co., (A. R. Gennaro edit. 1.985). Pharmaceutical
compositions of the compounds presently disclosed may be prepared by
methods known in the art including, for example, mixing at least one
presently disclosed compound with a pharmaceutically acceptable carrier.
100133]For oral administration, the pharmaceutical composition may take the
form of, for 



example, a tablet or capsule prepared by conventional methods with a
pharmaceutically acceptable excipient(s) such as a binding agent (e.g.,
pregelatinized maize starch, polyvinylpyrrolidone or  WO
2011/082331PC1711S2010/062547 hydroxypropyl methylcellulose); filler (e.g.,
lactose, microwystalline cellulose or calcium phosphate); lubricant (e.g.,
magnesium stearate, tale or silica); disintegrant (e.g., potato starch or
sodium starch glycolate); and/or wetting agent (e.g., sodium lauryl
sulphate). The tablets may be coated by methods known in the art. Liquid
preparations for oral administration may take the form of a, for example,
solution, syrup or suspension, or they may be presented as a dry product
for constitution with water or other suitable vehicle before use. Such
liquid preparations may be prepared by conventional methods with a
pharmaceutically acceptable additive(s) such as a suspending agent (e.g.,
sorbitol syrup, methyl cellulose or hydrogenated edible fats); emulsifying
agent (e.g., lecithin or acacia); nomaqueous vehicle (e.g., almond oil,
oily esters or ethyl alcohol); and/or preservative (e.g., methyl or propyl
p-hydroxybenzoates or sorbic acid). [00134]For buccal administration, the
composition may take the form of tablets or lozenges formulated in a
conventional manner. [00135]Presently disclosed compounds may be tommlated
for parenteml administration, by injection, including using conventional
catheterization techniques or infusion. Formulations for injection may be
presented in unit dosage form, e.g., in ampules or in multi-dose
containers, with an added preservative. The compositions may take such
forms as suspensions, solutions or emulsion.s in oily or aqueous vehicles,
and may contain a formulating agent such as a suspending, stabilizing
and/or dispersing agent recognized by those of skill in the art.
Alternatively, the active ingredient may be in powder form for
reconstitution with a suitable vehicle, e.g., sterile pyrogemfree water,
betbre use. [00136]For topical administration, a presently disclosed
compound may be formulated as an ointment or cream. [00137]Presently
disclosed compmmds may also be formulated in rectal compositions such as
suppositories or retention enemas, e.g., containing conventional
suppository bases such as cocoa butter or other glycerides. [00138]For
intranasal administration or administration by inhalation, presently
disclosed compounds may be conveniently delivered in the form of a solution
or suspension from a pump spray container that is squeezed or pumped by the
patient or as an aerosol spray presentation from a pressurized container or
a nebulizer, with the use of a suitable propellant, e.g.,
dlchlorodifluoromethane, trichlorofluoromethane, dichlorotetratluoroethane,
carbon dioxide or other suitable gas. In the case of a pressurized aerosol,
the dosage unit may be determined by providing a valve to deliver a metered
amount. The pressurized container or nebulizer may contain a solution. or
WO2011/082331PCT/US2010/062547 suspension of the presently disclosed
compound. Capsules and cartridges (made, for example, from gelatin) for use
in an inhaler or insuffiator may be formulated containing a powder mix of a
presently disclosed compound and a suitable powder base such as lactose or
starch. Preferred unit dosage formulations are those containing a daily
dose or daily subdose of the active ingredients. [00139]A tablet may be
made by compression or molding, optionally with one or more accessory
ingredients. Compressed tablets may be prepared by compressing in a
suitable machine the active ingredients in a free-flowing form such as a
powder or granules, optionally mixed with a binder (e.g. povidone, gelatin,
hydroxypropylmethyl cellulose), lubricant, inert diluent, preservative,
disintegrant (e.g. sodium starch glycollate, cross-linked povidone,
cross-linked sodium carboxymethyl cellulose) surface-active or dispersing
agent. Molded tablets may be made by molding a mixture of the powdered
compound moistened with an inert liquid diluent in a suitable machine. The
tablets may optionally be coated or scored and may be formulated so as to
provide slow or controlled release of the active ingredients therein,
using, for example, hydroxypropylmethyl cellulose in varying proportions to
provide the desired release profile. Tablets may optionally be provided
with an enteric coating, to provide release in parts of the gut other than
the stomach. [00140]The compounds presently disclosed may also be
formulated for sustained delivery 



according to methods well known to those of ordinary skill in. the art.
Examples of such formulations can be found in United States Patents
3,119,742; 3,492,397; 3,538,214; 4,060,598; and 4,173,626.  [00141]The
pharmaceutical compositions of the invention may include other agents
and/or components. For example, those suitable for oral administration may
include such further agents as sweeteners, thickeners and flavoring
compounds; and/or such further components as a physical barrier within a
dosage unit that separates lamivudine from adefovir for better
stability/dissolution profiles as determined by their respective
physiochemical properties. [00142]The following examples are intended for
illustration purposes only and are not meant  to limit in any way the scope
of the invention. While adefovir dipivoxil is the preferred prodrug of PMEA
(adefovir) for use in combination with hunivudine, it may be replaced by
adefovir or another suitable pharmaceutically acceptable derivative
thereof, in which case the amount of adefovir or its pharmaceutically
acceptable derivative will have to be adjusted based on bioequivalence for
systemic exposure of adefovir or its active diphosphate in the liver.
Examples Example I. Formulations [00143]While lamivudine and adefovir
dipivoxil may be co-administered as raw chemicals, it is preferable to
deliver these compounds in a pharmaceutical composition suitable for
administration.  WO 2011/082331ITT/US2010/062547 to patients. Exemplary
amounts of lamivudine and adefovir dipivoxil for the preparation of
pharmaceutical compositions is indicated in Table 1. Table I. Exemplary
unit doses of lamivudine and adefovir dipivoxil     Lamivudine (mg/unit
dose)    405 460 



510 550 600 900   405/3 460/3 510/3 550/3 600/3 900/3 Adefovir dipivoxil 5
405/5 460/5 510/5 550/5 600/5 900/5 (mg/unit dose) 



8 405/8 460/8 510/8 550/8 600/8 900/8  10 405/10 460/10 510/10 550/10
600/10 900/10  [00144]Each of the exemplary lamivudine dose amounts, i.e.,
405, 460, 510, 550, 600 and 900 mg per unit dose, is co-formulated with
each of th.e exemplary adefovir dipivoxil dose amounts, i.e., 3, 5, 8 and
10 mg per unit dose, resulting in 24 strengths of the prepared
compositions. [00145]Each of the strengths in Table 1 is formulated with
appropriate pharmaceutical excipients into common pharmaceutical
preparations intended to be given by routes including but not limited to
oral, parenteral, topical, rectal, nasal or vaginal administration.
Considering the chronic nature of hepatitis B infection requiring long term
therapy, oral formulations as tablet (caplet, pill), capsule (hard or soft
shell) and liquid (solution, suspension, or emulsion) are generally
preferred while patentor& formulations are useful alternatives under
special situations where oral administration cannot be performed. For this
reason, examples herein are only given for the most common oral and
parenteral formulations. [00146]Table 2.1 and Table 2.2 below present
exemplary excipients and their amounts per unit dose tbr the co-formulation
of lamivudine and adefovir dipivoxil according to the strengths listed in
Table 1. The total weight of a unit dose is the sum of the weight of active
ingredients (Table 1) and that of excipients (Table 2.1 and Table 22), 



Table 2.1. Exemplary oral formulations Tablet or Capsule   Solution
Lainivadine (Table 1)  Lamivudine (Table I) Adefovir dipivoxil (Table 1)
Adefovir dipivoxil (Table I) Microcrystalline cellulose 70 mg  Sodium
citrate 0.3 g Povi done 



10 mg  Sodium bezonate 0.05 g Sodium starch glycolate 10 mg  Raspberry
flavor 0.1 mL Magnesium stearate 5 mg  Purified water q.s. to 20  WO
2011/082331PC'F/US2010/062547 Table 2.2. Ex.einplary narenteral
formulations  Intravenous   Intramuscular 



Lamivudine (Table I)  Latnivudine (Table 1) Adefovir dipivoxil (Table 1)
Adefovir dipivoxil (Table 1) Sterile, pyrogen-free, D5 saline pH 7.0 , q.s.
to 20 mL  Benzyl alcohol 0.08 g    Propylene glycol 0.9 g  



Injectable saline q.s. to 4.0 rrIL  Example 2. Viral dynamic analyses and
Emar model HBV DNA data  [00147]The HBV DNA data used in the unique
assessments disclosed herein of HBV viral dynamics under lamivudine therapy
were obtained from the previously published lamivudine dose-response curves
(FIG. 1). (Johnson et atpharmacokinetics of lamivudine" Phartnacokinet.
1999, 36(1):41-66.) Data points up to day 29 in FIG. 1 were digitalized.
Since data on day 22 and 29 for the high. doses were based on HBV DNA
values that were too close to the lower limit of quantitation of the assay,
those data were not considered as reliable. Theretbre, for the viral
dynamic analyses, only data up to day 15 were used. Viral dynamic analyses
[00148]The digitalized data were converted to percent change from baseline
as (Vt-V0)/V0 and thrther presented as VIVO, where Vo and Vi are the HBV
DNA data at baseline and at time t after treatment initiation,
respectively. The viral dynamic model as illustrated below was fitted to
the VINT vs. time data: VIV0 [(eu-a)./(u-a)]*exp(-00
[(1-c)*uku-a)]*expeatt) where u is the clearance rate constant office
virions; a is the clearance rate constant of infected cells; s is the
inhibition efficacy. (Isiang et al. "Biphasie clearance kinetics of
hepatitis B virus from patients during adefovir dipivoxil therapy"
Hepalology 1999, 29(6):1863-1869.) Since the half-life of free HBV virions
has been determined to be about 1 day, the parameter u was therefore fixed
at 0.693/1i- 03 1/day. [00149]The model estimates of viral dynamic
parameters are presented in Table 3 below.  WO 20111082331PCT/US2010/062547
Table 3. Exemplary viral dynamic  parameter estimates (standard error) of
lamivudine VD Parameters Lamivudine 



doses m_ da  5 20 100  300  600  a (1/day) 0.0017 0.0557 0.1095 0.1280
0.1880  (0.0107) (0.0299) (0.0179) (0.0121) (0.0278) e 0.6193 0.8186 



0.8173 0.8463 0.8673  (0.0369) (0.0374) (0.0254) (0.0087) (0.0248)
[00150]The model estimates were then used to simulate viral dynamic
profiles for the 5 doses of lamivudine for the purpose of (a) showing
goodness-of-fit; and (b) predicting viral response beyond day 15. These
analyses are illustrated in FIG. 2. [00151]FIG. 2 shows a close agreement
between experimental data and simulated curves, demonstrating an. excellent
goodness-of-fit. The predicted viral response as reduction from baselin.e
(logio scale) on days 8, 15, 22 and 29 are presented in Table 4 below.
Table 4. Examples of model  predicted HBV DNA reduction from baseline on
louguallej% change) Day Lamivudine doses (ng/day)  5 20 100 300 



600  0.42 0.89 1.03 1.15 1.36 8       (62.1) (87.1) (90.7) (92.9) (95.7)
0.43 1.07 



1.38 1.56 1.97 15       (62.8) (91.5) (95.8) (97.2) (98.9)  0.43 1.24 1.71
1.95 2.54 22 



(63.2) (94.2) (98.1) (98.9) (99.7)  0.44 1.41 2.04 2.34 3.11 29     



(63.7) (96.1) (99.1) (99.5) (99.9)  [001.52]Viral response (>2 log) beyond
the dynamic range of the original assay was successfully predicted by our
unique viral dynamic analyses. These results demonstrated a clear efficacy
benefit of higher doses of lamivudine: as shown in Table 4, the 600 mg
doses achieved I logio or 10 times more reduction in viral load than the
1.00 mg dose. Such substantial gain in early viral response, shown here to
be achievable with high doses of lamivudine, has been shown to predict  WO
2011/082331PCT/US2010/062547 higher rates of HBV DNA clearance to
non-detectable levels and lower rates of resistance, thereby achieving
substantial improvements in patients' efficacy outcomes. (Wang et al.
"Kinetics of hepatitis 13 viral load during 48 weeks of treatment with 600
mg vs 100 mg of lamivudine daily" j. Viral Helix. 2004, 11(5):443-7.) E,
modeling [00153]The predicted HBV DNA reduction data 011. day 29 were used
for E,"," modeling analyses for the purpose of defining optimal doses of
lamivudine. [00154]An Ernax model in the form of E-En"ax*ED5oh/(DI4ED50h)
where E and Emax are the viral response with dose D and maximum viral
response respectively; ED50 is the dose resulting in 50% of viral response;
h is the Hill parameter. The maximum reduction of HBV NDA at 4 weeks
achievable by a nucleoside/nucleotide antiviral is approximately 4 logio.
(BIM et at J. Hepatol. 39: 8139-8142, 2003.) Therefore, in the E. modeling
herein, E.rax was fixed to 4, [00155]The E," model estimates (standard
error) for ED50 and h are 101.5 (29.04) mg and 0.6085 (0.0937),
respectively. Using these estimates, viral responses at untested doses were
predicted and results are illustrated in FIG. 3 and presented in Table 5.
[001.56]The Emax results indicated that the regulatory approved clinical
dose of lamivudine 



would produce about 2 logio reduction from baseline or only about 1/100 of
the maximum potentially achievable effect one month after therapy. By
contrast, as shown in FIG. 3 and Table 5, doses > 400 mg/day are predicted
to produce greater antiviral effects of about 2.8-3.3 login with 400 mg/day
to 1500 mg/day. Considering the incremental antiviral effect by higher
doses from the 100 mg dose as well as cost of goods, doses of more than 400
mg/day to about 900 mg/day are considered as optimal. These doses are
predicted to produce about 10-fold better reduction in 1113V DNA by week 4
than the standard 100 mg clinical dose of lamivudine. These analytic
results indicate that the current clinical dosing of lamivudine achieves
only about 10% of the antiviral potential of this anti-HBV agent compared
to the optimal dosing levels discovered in our analyses. Table 5. Examples
of E""" model predicted doses and viral responses at week 4  Doses (mg/day)
I I 100 1300 I 400 500 600 900 1200 1500 IIBV DNA reduction (logo) 1 i i
1.99 I2.64 I0.65 2.79 



0.80 2.90 0.91 2.99 1.00 3.16 1.17 3.27 1.28 3.35 136 Increment over 100 mg



WO2011/082331PCT/US2010/062547 Example 4. C7inical Data [00157]A
physician-initiated pilot clinical observation evaluating the clinical
efficacy of an optimal dose of lamivudine in de novo combination with a
reduced dose of adefovir dipivoxil in HBeAg-positive patients with chronic
hepatitis B infection is ongoing. Interim results at 6 month form one
patient are summarized in the case report below. [00158]TMS is a 46-year
old Chinese male who, during his hospital visit on April 11, 2010, reported
that had chronic hepatitis B (CUB) for a number of years and had recently
been feeling weak and loosing appetite. [00159]Laboratory tests confirmed
that he was positive for serologic markers of 1.{13V infection (HBsAg.
HBeAg and HBeAb), and he had evidence of ongoing, clinically-significant
HBV replication, reflected by a pre-treatment serum FIBV DNA level of
5.37x107 (7.731og10 copiesiml,), with evidence of HBV-related liver
inflammation indicated by an elevated ALT level of 75 UlmL. The patient was
not cirrhotic and had normal renal function. [00160]The patient indicated
that he had never been treated with interferon or anti-HBV nucleosides or
nucleotides but had been using "liver-protecting" traditional Chinese
medicines (TCIVIs) on an intermittent basis. He was asked to stop taking
TON.4s and was put on de novo combination treatment with 600mg/day
lamivudine [6x100mg lieptotin tablets (same as Epivir Ml) V) manufactured
by GlaxoSmithKline] and Sing/day adefovir dipivoxil [half of I Omg Hepsera
tablet manufactured by Gilead Sciences]. [00161]Interim results through
week 32 indicate that the combination of an optimal dose of lamivudine
(600mg/day) and a reduced dose of adefovir dipivoxil (5mg/day) has been
highly effective and well-tolerated, with no incidence of nephrotoxicity or
other clinically relevant adverse events or laboratory abnormalities
reported to date. [00162]Serum 1113V DNA declined rapidly following
treatment initiation with HBV DNA reductions of 2.12, 3.18 and 4.73log10
from baseline at weeks 1, 4 and 16 respectively. Residual serum HBV DNA was
below 4log0 copies/mL between week 4 and week 8. With a lower limit of
detection of 1000 copies/mL of the in-house PCR assay, serum MTV DNA became
PCR negative at week 16 and has remained negative at this interim analysis
through week 32, the latest available data (FIG. 4). [00163]Resistance
analyses were performed for serum samples obtained at baseline and weeks 12
and 24. Sequencing of PCR-amplified HBV DNA from the patient's serum
samples did not detect any mutations known to be associated with lamivudine
or adefovir treatment,  WO2011/082331PCT/US2010/062547 [00164]Parallel to
the rapid clearance of high levels of serum HBV DNA to PCR- nondetectable
levels, in response to treatment with the novel combination of 600mg/day
lamivu.dine and 5mg./day adefovir dipivoxil, serum ALT level fell rapidly
to normal levels (upper limi.t of normal=43U/m1) by week 12, reflecting
reduced liver inflammation; and ALT levels have remained normalized in this
interim analysis through week 32, the most recent data (FIG. 5). [00165]It
has been shown that residual viral load at week 4 and most accurately at
week 16 was predictive of lamivudine treatment outcome at year 5. Patients
with absolute serum ILBV DNA levels below 3.6 login copies/nth (4000
copies/mL or 80011.1;m1.,) at week 16 had a 100% chance to achieve an ideal
response, defined as HBV DNA levels of less than 2000 copies/mL (400
Illinth), 11BeA.g seroconversion, ALT normalization, and an absence of YMDD
mutations alter 5 years of treatment (Yuen ME etal. "Hepatitis B virus DNA
levels at week 4 of latnivudine treatment predict the 5-year ideal
response" Hepatology. 2007, 46(6):1695-1703). 



[00166]As can be appreciated by those skilled in the art, the patient with
HBV DNA below  1000 or 3logto copies/mL since week 16 and normalized ALT
since week 12 has an excellent prognosis with regard to an enhanced
probability of achieving liBeAg seroconversion, the third key clinical
benefit desired with antiviral therapy for patients with GIB (in addition
to clearance of detectable HBV DNA and reduced liver inflammation reflected
by normalized ALT levels). No evidence of resistance has been. detected
through week 24, the patient's last visit for which HBV DNA sequencing data
are available. 'Therefore, the enhanced viral suppression achieved with an
optimal dose of lamivudine in. conjunction with a concomitant, reduced dose
of adefovir dipivoxil, produced rapid and profound antiviral efficacy with
a well-tolerated treatment regimen., while preventing the emergence of
resistant viral mutants of either drug. [00167]To our knowledge, this is
the first case where a patient with CHB has been treated with the de nova
combination of an optimal dose of lamivudine (600mg/day) and a reduced dose
of adefovir dipivoxil (5mg/day). The clinical benefits predicted for our
optimal. combination treatment were evident in the patient's treatment
results, as follows: (a) he achieved a rapid and profound viral response,
with residual viral load below 4logm copies/nth before week 8 and became
PCR negative (Clogin copies/mi.) at week 16; (b) the patient achieved rapid
and sustained normalization of his serum ALT level, by week 12; and (c) no
evidence of resistance has been detected to date. [00168]In summary, with
clinical data extending to 8 months (32 weeks), this physician- initiated
pilot clinical observation supports the important treatment benefits
predicted for the de nova combination of an optimal dose of lamivudine
(600mg/day) and a reduced subclinical dose of  WO
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1992, 19(1):55-70. Incorporation by Reference [00169]References and
citations to other documents, such as patents, patent applications, patent
publications, journals, books, papers, web contents, have been made in this
disclosure. All such documents are hereby incorporated herein by reference
in their entirety for all purposes. Equivalents [00170] The representative
examples are intended to help illustrate the invention, and are not
intended to, nor should they be construed to, limit the scope of the
invention. Indeed, various modifications of the invention and many further
embodiments thereof, in addition to those shown and described herein, will
become apparent to those skilled in the art from the full contents of this
document, including the examples and the references to the scientific and
patent literature included herein. The examples contain important
additional information, exemplification and. guidance which can be adapted
to the practice of this invention in its various embodiments and
equivalents thereof. What is claimed is:  WO 2011/082331PCF/US2010/062547
CLAIMS 1. A pharmaceutical composition for treating hepatitis B vims
infection in a human, comprising:       a first active pharmaceutical
ingredient consisting of more than 400 mg to about 1500 mg of lamivudine,
(2R, cis)-4-amino442-hydroxymethyl- 1,3-oxa thiolam5-y1)-pyrimidin-2- one,
or a therapeutically equivalent amount of a pharmaceutically acceptable
salt or ester thereof; and        a second active pharmaceutical ingredient
consisting of about 1 mg to about 10 mg of adefovir dipivoxil,
bis(pivaloyloxymethyl)(9-[(R)-2(phosphonomethoxy)ethylladenine, or a
therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof. 2. The pharmaceutical composition of Claim 1, wherein:
the first active ingredient consists of more than 400 mg to about 900 mg of
lamivudinc, or a therapeutically equivalent amount of a pharmaceutically
acceptable salt or ester thereof; and 



the second active ingredient consists of about 2 mg to about 8 mg of
adefovir dipivoxil, or a therapeutically equivalent amount of a
pharmaceutically acceptable salt or ester thereof 3. 'The pharmaceutical
composition of Claim 2, wherein:        the first active ingredient
consists of more than 600 ntg to about 900 mg of larnivudine, or a
therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof; and        the second active ingredient consists of about 2
mg to about 5 mg of adefovir dipivoxil, or a therapeutically equivalent
amount of a pharmaceutically acceptable salt or ester thereof 4. The
pharmaceutical composition of Claim 2, wherein:        the first active
ingredient consists &more than 400 mg to about 600 mg of lamivudine, or a
therapeutically equivalent amount of a pharmaceutically acceptable salt or
ester thereof; and        the second active ingredient consists of about 5
mg to about 8 mg of adefovir dipivoxil, or a therapeutically equivalent
amount of a pharmaceutically acceptable salt or ester thereof.  WO
2011/082331PCT/US2010/062547 The pharmaceutical composition of Claim 1,
wherein:        the first active ingredient consists of about 490 mg to
about 550 mg of lamivudine, or a therapeutically equivalent amount of a
pharmaceutically acceptable salt or ester thereof; and        the second
active ingredient consists of about 2 mg to about 8 mg of adefovir
dipivoxil, or a therapeutically equivalent amount of a pharmaceutically
acceptable salt or ester thereof. 6. The pharmaceutical composition of
Claim 5, wherein: the first active ingredient consists of about 550 mg of
lamivudine; and the second active ingredient consists of about 3 mg to
about 8 mg of adefovir dipivoxil. 7. The pharmaceutical composition. of
Claim 6, wherein: the second active ingredient consists of about 3 mg of
adefovir 8. The pharmaceutical composition of Claim 6, wherein: the second
active ingredient consists of about 4 mg of adefovir dipivoxil. 9. The
pharmaceutical composition of Claim 6, wherein: the second active
ingredient consists of about 5 mg of adefovir dipivoxil. 



10. The pharmaceutical composition of Claim 6, wherein: the second active
ingredient consists of about 6 mg of adefovir dipivoxil. 11. The
pharmaceutical composition of Claim 6, wherein: the second active
ingredient consists of about 7 mg of adefovir dipivoxil. 12. The
pharmaceutical composition of Claim 6, wherein:       the second active
ingredient consists of about 8 mg of adefovir dipivoxil. 1.3.The
pharmaceutical composition. of Claim 2, wherein: the first active
ingredient consists of about 600 mg of lamivudine; and the second active
ingredient consists of about 3 mg to about 8 mg of adefovir dipivoxil. 14.
The pharmaceutical composition of Claim 13, wherein: the second active
ingredient consists of about 3 mg of adefovir dipivoxil. 15. The
pharmaceutical composition of Claim 13, wherein: the second active
ingredient consists of about 4 mg of adefovir dipivoxil. 16. The
pharmaceutical composition of Claim 13, wherein:       the second active
ingredient consists of about 5 mg of adefovir dipivoxil. 1.7.The
pharmaceutical composition of Claim 13, wherein: the second active
ingredient consists of about 6 mg of adefovir dipivoxil.  WO
20111082331PC170S2010/062547 18.The pharmaceutical composition of Claim 13,
wherein:        the second active ingredient consists of about 7 mg of
adefovir dipivoxil. - 19.The pharmaceutical composition of Claim 13,
wherein: 



the second active ingredient consists of about 8 mg of adefovir dipivoxil.
20. The pharmaceutical composition of Claim 2, wherein: the first active
ingredient consists of about 650 mg of lamivudine; and the second active
ingredient consists of about 3 mg to about 5 mg of adefovir dipivoxil. 21.
The pharmaceutical composition of Claim 20, wherein: the second active
ingredient consists of about 3 mg of adefovir dipivoxil. 22. The
pharmaceutical composition of Claim 20, wherein: the second active
ingredient consists of about 4 mg of adefovir dipivoxil. 23. The
pharmaceutical composition of Claim 20, wherein: the second active
ingredient consists of about 5 mg of adefovir dip ivoxil. 24. The
pharmaceutical composition of Claim 1, being in the form of a tablet or
capsule. 25. The pharmaceutical composition of Claim 1, being in the form
of a tablet. 26. The pharmaceutical composition of Claim 1, being in the
form of a capsule. 27. The pharmaceutical composition of Claim 1, being in
the form of a solution. or suspension suitable for oral administration. 28.
The pharmaceutical composition of Claim 1, being in the form suitable for
parenteral. administration. 




