Tohoku J. Exp. Med., 2006, 210, 29-36

Sustained Clinical Improvement of a Patient with
Decompensated Hepatitis B Virus-Related Cirrhosis
after Treatment with Lamivudine Monotherapy
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Tohoku J. Exp. Med., 2006, 210 (1), 29-36 —— Hepatitis B virus (HBV) infection, which
causes liver cirrhosis and hepatocellular carcinoma, remains a major health problem in
Asian countries. Recent development of vaccine for prevention is reported to be success-
ful in reducing the size of chronically infected carriers, although the standard medical ther-
apies have not been established up to now. In this report, we encountered a patient with
decompensated HBV-related cirrhosis who exhibited the dramatic improvements after
antiviral therapy. The patient was a 50-year-old woman. Previous conventional medical
treatments were not effective for this patient, thus this patient had been referred to our hos-
pital. However, the administration of lamivudine, a reverse transcriptase inhibitor, for 23
months dramatically improved her liver severity. During this period, no drug resistant
mutant HBV emerged, and the serum HBV-DNA level was continuously suppressed.
These virological responses were also maintained even after the antiviral therapy was dis-
continued. Moreover, both hepatitis B surface antigen and e antigen were observed to have
disappeared in this patient. The administration of lamivudine to patients with HBV-related
cirrhosis, like our present case, should be considered as an initial medical therapeutic
option, especially in countries where liver transplantation is not reliably available.
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Hepatitis B virus (HBV) infection is an etio- worldwide, especially in Asian countries (Lee
logic agent of liver cirrhosis and hepatocellular 1997).
carcinoma, and it remains a major health problem The HBV infection ranges with a wide vari-
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ety of types in the natural clinical spectrum.
Approximately 15 to 40% of all patients with
chronic Hepatitis B virus (HBV) infection are
expected to progress to liver cirrhosis and termi-
nal stage liver disease (Maddrey 2000).

Eight different genotypes of HBV, named A -
H, have been determined to date (Okamoto et al.
1987, 1988; Norder et al. 1992; Stuyver et al.
2000; Arauz-Ruiz et al. 2002). Moreover, the
clinical outcomes are reported to vary according
to HBV genotypes. For example, as for genotype
B (HBV/B) and C (HBV/C), which are character-
istic of Asia, HBV/B causes seroconversion more
frequently than HBV/C, and those infected with
HBV/B appear to have a better prognosis (Kikuchi
2000; Orito et al. 2001).

Lamivudine, an orally administered nucleo-
tide analogue, is known for its safety and effec-
tiveness for the treatment of patients with chronic
HBYV infection, including HBV cirrhosis. Its
effects are known to include, not only for the
inhibition of HBV replication but also the
improvement of liver disease severity (Dienstag
et al. 1999a; Leung et al. 2001).

We encountered a patient with decompensat-
ed HBV cirrhosis. Her clinical data had gradually
deteriorated, but she showed a dramatic clinical
improvement after the administration of lamivu-
dine for 23 months. In addition, this clinical
improvement was maintained even after the medi-
cation was stopped, thus resulting in the clearance
of the HBV surface antigen (HBs Antigen).

Patient

The patient was a 50-year-old female. She
was a housewife and had no special past medical
history, including any blood transfusions. She did
not have a habit of drinking alcohol, smoking, or
any usual drugs.

Clinical course

She was pointed out to have a liver dysfunc-
tion for the first time at a health check-up held in
April 1997. Afterwards, she became aware of
general fatigue and edema of the legs, and she
saw a physician for a treatment. As for her labo-
ratory findings on February 26th in 1998, HBs Ag

was positive and the serum levels of alanine ami-
notransferase (ALT) and aspartate aminotransfer-
ase (AST) were 235 1U/L and 211 IU/L, respec-
tively. She was diagnosed to be an HBV carrier
at that time. She was thereafter administered oral
diuretics for a while. During this period, the
serum levels of AST and ALT showed 100~250
IU/1, and AST was continuously dominant.

Thereafter, she was pointed out to have con-
junctiva icterus, and thus was referred to the pre-
vious hospital on May 10, 1999. The serum tests
at admission are shown in Table 1. It turned out
that her current status was terminal stage liver
disease, namely decompensated HBV cirrhosis.
HBV-DNA was monitored by a branched DNA
amplification assay in those days. Its cut-off for
HBV viremia was 7 x 10’ equivalents per ml.
She was negative for antibody to hepatitis C virus,
human immunodeficiency virus, and she was also
negative for anti-nuclear antibody and anti-mito-
chondria antibody.

She was admitted to the hospital one week
later. Her consciousness was clear but she
showed icterus. She just only complained of gen-
eral malaise. Abdominal computed tomography
demonstrated neither ascites nor a liver tumor, but
a chronic liver disease pattern. Endoscopic
screening showed the presence of esophageal var-
ices. These findings suggested her poor prognosis
and also further supported the urgent need for
treatment to prevent any further liver damages.

She was transfused fresh frozen plasma and
albumin. Additional diuretics were administered
orally. Despite the administration of these thera-
pies for four months, her general condition and
laboratory data did not show any remarkable
improvement.

She was finally discharged from the first hos-
pital, and was referred to our hospital on
September 27, 1999. The laboratory findings at
admission to our hospital are shown in Table 2.
She was icteric but demonstrated a vascular spi-
der, however, edema of the legs was not observed.
Regarding liver cirrhosis, the Child-Pugh score
was 10 points, i.e., grade C. In addition, regard-
ing HBV infection, it had not seroconverted from
hepatitis B e (HBe) antigen to anti-HBe positive



A Patient with Severe HBV Cirrhosis Improved by Lamivudine 31

TaBLE 1. Clinical findings at the first visit to the previous hospital (September 19, 2000).

WBC 7.0 x 10° ul
Hb 12.0 g/dl
PT 37.7 %
T.Bil 4.9 mg/dl
AST 86 o1
ALP 686 1o/
LDH 578 1u/1
ZTT 38.4 Kunkel
BUN 12 mg/dl
Total protein 6.8 g/dl
Total cholesterol 141 mg/dl
Na 140 mEq/1
Cl 103 mEq/1
AFP 29 ng/dl
ANA Negative
HBs-Ag Positive
HBe-Ag Positive
HBV-DNA 200 Meq/ml
anti-HCV Negative

RBC 3.09 x 10° ul
Plt 74 x 10° ul
Direct Bil 2.5 mg/dl
ALT 72 1071
GGTP 36 1u/1
ChE 67 1u/1
TTT 343 Kunkel
Creatinine 0.6 mg/dl
Albumin 24 g/dl
Triglyceride 55 mg/dl
K 2.6 mEq/1
AMA Negative
Anti-HBs Negative
Anti-HBe Negative

WBC, white blood cell; PT, prothrombin time; T.Bil, total bilirubin; AST, asparate
aminotransferase; ALP, alkaline phosphatase; LDH, lactate dehydrogenate; ZTT, zincsulfate turbidity
test; BUN, blood urea nitrogen; AFP, alpha feto protein; ANA, anti nuclear antibody; RBC, red blood
cell; Plt, platelet; Direct Bil, direct bilirubin; ALT, alanine aminotransferase; GGTP, gamma glutamil
transpeptidase; ChE, choline esterase; TTT, thymol turbidity; AMA, anti mitochondria antibody.

yet, and the genotype was C. Regarding her gen-
eral condition including age, HBV genotype, HBe
antigen positive, presence of cirrhosis, and effica-
cies of the previous general medical treatments,
she was therefore predicted to demonstrate a poor
clinical course unless she received antiviral treat-
ments or liver transplantation.

We explained the above treatment strategies
to her, and she desired the former therapy. We
started to administer lamivudine 50 mg per day
on October 4th after obtaining the patient’s
informed consent in order to prevent a progres-
sion of liver failure. Later, lamivudine was
administered at a dose of 100 mg per day.

Thereafter, her serum HBV-DNA level grad-
ually decreased after about one month of treat-
ment, thus leading to almost an undetectable level,
which was thereafter sustained. It was accompa-
nied by a decrease in the serum level of AST and

ALT. In contrast, the serum albumin level
increased, as shown in Fig. 1.

We performed a laparoscopic liver biopsy on
June 13, 2000. The macroscopic and microscopic
findings are shown in Fig. 2. Both of them
showed a liver cirrhosis pattern, but the patient’s
recovery from the disease was confirmed.

She showed no flare up of either the serum
HBV-DNA levels or liver function during the
treatment course, and her laboratory tests remark-
ably improved as shown in Table 3. Twenty-
three-month treatment regimen led the patient to
become not only HBe antigen negative but also
HBs antigen negative. We finally stopped the
administration of lamivudine on July 10, 2001.

At present, 50 months have passed since the
cessation of the medication, but the serum HBV-
DNA level is still at an undetectable level based
on a polymerase chain reaction (PCR) assay (its
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TaBLE 2. Clinical findings at the first visit to our hospital (September 27, 1999).

WBC 3.9 x 10° ul RBC 3.28 x 10° ul
Hb 12.5 g/dl Plt 72 x 10° ful
PT 46.3 %
T.Bil 3.5 mg/dl D.Bil 1.8 mg/dl
AST 74 1u/1 GGTP 36 1o/
ALP 519 un ALT 50 1o/
LDH 461 1o/ ChE 79 1971
ZTT 33.1 Kunkel TTT 33.1 Kunkel
BUN 11 mg/dl Creatinine 0.6 mg/dl
Total protein 7.6 g/dl Albumin 3.1 g/dl
Total cholesterol 151 mg/dl Triglyceride 61 mg/dl
Na 136 mEq/1 K 4.2 mEq/1
Cl 104 mEq/1
HBs-Ag Positive Anti-HBs Negative
HBe-Ag Positive Anti-HBe Negative
HBV-DNA 99 Meq/ml Genotype C
HBe Antigen

positive negative
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Fig. 1. The clinical course of the 50-year-old female with decompensated liver cirrhosis due to a hepati-
tis B virus infection. As shown in the figure, the administration of lamivudine improved her hepatic
function. The serum HBV-DNA has been kept undetectable level ever since November 1999.

cut-off for HBV viraemia was 10>° copies per ml)
and the serum liver function tests are all within
the normal limits. Moreover, her HBs antigen has
disappeared and anti HBs has emerged.

The patient with decompensated HBV cir-
rhosis therefore showed a dramatically successful
clinical course.

DiscussIoN

A chronic HBV infection is one of the major
health problems in Asian countries, and HBV/B
and HBV/C are dominantly detected in this
region. As we previously reported, HBV/B has
been found to cause HBe seroconversion more
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Fig. 2. Macroscopic view of the right robe (A) and left lobe (B) of the liver. Laparoscopy was per-
formed on June 13th in 2000. The administration of lamivudine enabled to perform the liver biopsy
due to the improvement of her coagulopathy. As shown in panel A, the edge of the liver was slight-
ly dull (arrows) and the liver surface was moderately hard. As shown in panel B, no nodular forma-
tion was apparent (arrow heads). These findings do not indicate the presence of apparent liver cir-
rhosis.
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Fig. 3. Microscopic pathological findings. With low power-view (A), the liver specimens showed estab-
lished cirrhotic pattern. As shown in high-power view (B), the inflammatory cells were absent
(arrow). Also, the collagen fibers, bridging a portal area to a central vein or portal to portal area,
had been absorbed and also had become thinner (arrow head). The biopsy was compatible with the
resolution phase of liver cirrhosis (The bar indicates 500 ym in [A] and 100 gm in [B]).

frequently than HBV/C, and those infected with
HBV/B are also known to show good prognoses
(Kikuchi et al. 2000; Orito et al. 2001).

In this report, we encountered a 50-year-old
female patient with decompensated HBV cirrho-
sis. She did not have other factors which affected
her previous poor clinical course, such as an over-
consumption of alcohol, co-infection of hepatitis
C virus or human immunodeficiency virus, or the
use of any other immunosuppressive agents. As a
result, the only explanation for her severe clinical
course was the fact that the genotype of this spe-
cific patient was genotype C which was known to
have more aggressive natural course compared to
other HBV genotypes.

Nevertheless, 23-month administration of
lamivudine successfully led to the prevention of a

progression of the severe liver damage, while also
resulting in an improvement of the decompensat-
ed liver cirrhosis. As for the Child-Pugh score, it
improved from 10 points to 5 points, i.e., grade C
to grade A at last. Finally, the administration of
lamivudine could be stopped due to the remark-
ably effective clinical results.

Although both of these therapies, namely
liver transplantation and the administration of
lamivudine to HBV carriers were not common in
Japan those days, she nevertheless made a good
choice in selecting this treatment regimen.
Without one of these treatment options, the
patient would most likely not have recovered. We
have ever encountered some patients with severe
liver failure derived from various causes, who had
been difficult to rescue other than liver transplan-
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TaBLE 3. Clinical findings at the latest visit to our hospital as an outpatient (May 24, 2005).

WBC 48 % 10° ul
Hb 14.9 g/dl
PT 81.0 %
T.Bil 0.9 mg/dl
AST 24 o1
ALP 288 1un
LDH 197 1U/1
ZTT 6.1 Kunkel
BUN 16 mg/dl
Total protein 7.7 g/dl
Total cholesterol 221 mg/dl
Na 144 mEq/1
Cl 104 mEq/1
AFP 1.6 ng/dl
HBs-Ag negative
HBe-Ag negative
HBV-DNA <2.6 Log copy/ml

RBC 4.61 x 10° ul
PIt 183 x 10° ul
Direct Bil 0.1 mg/dl
ALT 21 1u/1
GGTP 19 1u/1
ChE 373 10/
TTT 54 Kunkel
Creatinine 0.7 mg/dl
Albumin 4.8 g/dl
Triglyceride 100 mg/dl
K 4.0 mEq/1
Anti-HBs Positive
Anti-HBe Positive

tation (Nagasaki et al. 2005). Nevertheless, as for
HBYV carriers, lamivudine could be one of the
most useful therapeutic options for patients
including severe liver failure.

In general, lamivudine is known to be a safe
and effective treatment, but its usage over a long
period can lead to the emergence of a drug resis-
tant mutant virus, while on the other hand, the
cessation of this medication is also difficult
because of the danger of a post-treatment flare-up
(Dienstag et al. 1999a; Leung et al. 2001).

The administration of lamivudine is well
known to improve liver damage of even recipient
patients with decompensated HBV cirrhosis or
hepatocellular carcinoma for liver transplantation.

On the other hand, for patients with decom-
pensated HBV cirrhosis, it is not always an appro-
priate treatment because of the following three
reasons: First, it has been reported to take at least
6 months for any remarkable clinical improve-
ment to be observed (Villeneuve et al. 2000; Yao
et al. 2001). Second, the long duration lamivu-
dine therapy can also lead to the emergence of
drug-resistant mutants, which might thus lead to
hepatic failure, i.e., breakthrough hepatitis among
some patients (Liaw et al. 2000). Third, in con-

trast to the occurrence of breakthrough hepatitis,
after the discontinuation of the drug with short
term period therapy, the serum HBV-DNA tends
to return to pre-treatment levels over the long
term, and some patients can develop hepatitis, i.e.,
the post-treatment flare up (Kapoor et al. 2000;
Santantonio et al. 2000). Actually, the ideal dura-
tion of lamivudine treatment still remains contro-
versial, especially for the patients with developed
liver diseases derived from an HBV infection,
because of the risk of either breakthrough hepati-
tis or a post-treatment flare up, both of which
might lead to fatal liver failure.

A cessation of lamivudine administration
may be considered in patients who show a
remarkable clinical effect, thus leading to an
improvement of the liver function. The latest
clinical findings of our patient showed a complete
resolution of liver function, which seemed to be
sufficient enough for possible flare up. In this
case, the clinical improvements after the adminis-
tration of lamivudine were quite similar to those
of previous reports (Dienstag et al. 1999b), but
the improvements were maintained even after the
cessation of the drug, thus finally resulting in the
disappearance of HBs Ag.
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The patient was refractory to all previous
general internal medical therapies, thus her clini-
cal course seemed to be classified as the most
severe decompensated liver cirrhosis phase. The
administration of lamivudine obviously improved
her liver damage, and she might not have been
cured without the therapy. In this case, the good
clinical course after the administration of lamivu-
dine might have been due to the appropriate dura-
tion of the therapy. The 23-month administration
period in our case was not too long to induce drug
resistant mutation of HBV, although the recovery
of liver function during this period was endurable
to post-treatment flare up.

Nevertheless, we should continue to closely
monitor this patient for any possible relapse and
surveillance for hepatocellular carcinoma. As for
hepatocellular carcinoma, its risk among HBV
carriers tends to depend on HBV replication and
liver severity. In HBV carriers with a normal
ALT level, the risk of hepatocellular carcinoma is
lower than that of HBV carriers with active HBV
replication (0.5% vs 2 to 5%, annually) (Yang et
al. 2002). Although she was negative for both
HBs antigen and HBe antigen, we should contin-
ue to conduct a close surveillance for hepatocellu-
lar carcinoma using a combination of serum
tumor markers, such as alpha-fetoprotein, des-
gamma-carboxyprothrombin and ultrasound, and
computed tomography.

We do not have any clear explanation regard-
ing which patients with HBV cirrhosis adminis-
tered with lamivudine may also demonstrate such
dramatic clinical improvement prior to the treat-
ment. Further studies regarding the clinical rele-
vance and characteristics of the HBV genome are
required to predict the most effective usage of
lamivudine for patients with HBV infection,
including decompensated liver cirrhosis and hepa-
tocellular carcinoma. The usage of lamivudine in
cases such as our patient should thus be consid-
ered as an additional medical therapeutic option,
especially in countries where liver transplantation
is still not readily available such as Japan. In fact,
liver transplantations performed in Japan have
been namely living donor transplantation. It is
often difficult to nominate the donors for trans-

plantations. We previously described such experi-
ences in living donor liver transplantation for ful-
minant hepatitis caused by HBV infection (Inoue
et al. 2005). Thus, the administration of lamivu-
dine seems first line treatment for decompensated
liver cirrhosis caused by HBV infection.
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