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Introduction

Hepatitis B virus (HBV) is a significant global health problem
with more than 350 million people chronically infected. Currently
it is believed that HBV is responsible for 50% of hepatocellular
carcinoma (HCC) worldwide [1-3]. While a cure for HBV is still
needed, several oral drugs that suppress viral replication exist.
In the United States, six nucleos(t)ide analogues that have been
approved at different time periods include lamivudine (1998),
adefovir (2002), entecavir (2005), telbivudine (2006), tenofovir
disoproxil fumarate (2008) and tenofovir alafenamide (2016).

Lamivudine (LAM) was the first direct-acting antiviral for chronic
hepatitis B (CHB) to gain regulatory approvals (1998). In fact,
LAM was approved for the treatment of Human Immunodeficiency
Virus (HIV) in1995. Soon it was noted that LAM suppressed both
HIV and HBV replication in the HIV/HBV co-infected patients.
While the LAM dosage for patients with HIV was 300mg daily
(150mg twice daily), a dose of 150mg daily was used for CHB
patients as off label until Epivir HBV 100 mg was approved in
1998.

In 1996, at the Liver Disease Prevention Center (LDPC) of
Thomas Jefferson University Hospital, while participating in the
clinical trial with lamivudine 100 mg dose, we began to treat CHB
patients with LAM using the 150 mg tablet (Epivir™) licensed for
treating HIV infection. This 150 mg dose is higher than the 100 mg
dose level that gained worldwide regulatory approvals for treating
CHB patients later in 1998. Until adefovir appeared in 2002 as the
second anti-HBV drug, the majority of CHB patients were treated
with LAM 100mg daily, many of whom had previously failed
interferon treatments.

While the use of LAM has fallen out of favor subsequently due to
cumulative resistance rates with the approved dosing regimen (100
mg QD), we occasionally used the 150 mg tablets for low-viremic
patients, with several practical limitations unique to our patient
population especially the financial constraints: newly immigrated
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from hyper-endemic regions, self-employed with no medical
insurance, out of pocket payment for medications. Given that the
LAM 150 mg tablet did cost substantially less than 100 mg and far
less than newly developed antiviral drugs, we used this dose for
such patients.

Here we report long-term results with 150 mg LAM dosing in 27
patients who have continued on the 150 mg daily dose for over
20 years, without the development of resistance or progression of
liver disease. The observations reported here may suggest that de
novo use of LAM 150mg daily could be revisited as a potential
treatment option, particularly in healthcare settings where LAM
therapy may be the most cost-effective, easily affordable and only
available option.

Below we will first review the history of LAM and its HBV clinical
profile from clinical trial data. Then we present our case series of
27 CHB patients who started treatment with LAM 150 mg daily
dosing and have continued on LAM 150mg daily for 20 years or
longer, without the development of resistance, progression of liver
disease or development of HCC.

History of Lamivudine

LAM was initially approved for the treatment of Human
Immunodeficiency virus (HIV) in1995. When LAM was found
to suppress the HBV replication in the HIV/HBV co-infected
patients, this observation subsequently led to Phase 2 and 3
controlled clinical trials that investigated LAM for the treatment of
CHB. In the phase 2 trial for CHB patients, LAM was investigated
in three doses, 25mg daily, 100mg daily and 300mg daily [4]. A
dose of 300 mg daily showed the highest efficacy (serum HBV
DNA reduction) during 12 weeks of Phase 2 study. However,
the difference between 100mg and 300mg was not statistically
significant. Therefore, for the phase 3 trial, LAM 100mg daily was
selected. The efficacy of LAM 100mg daily for CHB was well
documented in multiple studies [5-11].

Med Clin Res, 2020

www.medclinres.org

Volume 5 | Issue 11 | 305



LAM has historically been well tolerated with very few side effects,
especially compared to interferon. Furthermore, when compared
to the newer antiviral therapies, LAM has no renal toxicity or
adverse effects on bone mineral density or carcinogenicity in
animals. Over the years LAM has become generically available
worldwide, and in many global territories it is significantly more
affordable than other HBV medications, often including other
generically available HBV nucleos(t)ide therapies. In addition
to treatment studies in CHB patients, in other HBV trials LAM
was known to reduce perinatal HBV infection when given in the
last trimester of pregnancy to high-viremic HBV-infected mothers
[12]. Also, LAM has been used for prophylaxis or treatment of
ALT flares in patients with CHB undergoing chemotherapy or
other immunosuppressive treatment [13, 14].

Commencement of Local HBV screening and Initial Use
of Lamivudine in 1996

When the first HBV vaccine became available, an HBV prevention
campaign was created specifically for immigrants from HBV
endemic regions. At LDPC of Thomas Jefferson University
Hospital, HBV screening was launched in 1988 for our regional
Asian immigrant population. By 1996, more than 25,000 Asian
immigrants (the majority from Korea) had been screened for
HBsAg and anti-HBs, with 7-10% testing positive for HBsAg.
These incidentally identified HBsAg (+) individuals came to LDPC
for further evaluation. The evaluation included hepatic function,
renal function, CBC with platelets and abdominal ultrasound or
magnetic resonance imaging. When the incidentally identified 139
HBsAg (+) individuals were evaluated, 45% were found to have
CHB (elevated ALT and abnormal ultrasonic pattern) and 11 %
had early cirrhosis (MRI or liver biopsy) [15]. As a large number of
HBsAg (+) persons were identified through our screening program
again more than half of HBsAg (+) individuals were found to
have significant liver disease. Faced with the people identified by
HBYV screening program and noted to have CHB, treatment for
these CHB patients started in 1996 with 150mg tablets of LAM
(Epivir™ tablets), as an off label treatment. Simultaneously, LDPC
participated in the first phase 3 LAM trials with 100 mg dose and
was one of the major participants in this first LAM trial [5]. Over
the next ten years, as more antiviral agents became available
for the treatment of HBV, LAM (100 mg daily) fell out of favor
given cumulative resistance rates [16]. Nonetheless, the resistance
rate varied depending on the method used. With the genotypic
methods, the resistance rate at 1 year was14% -32%. [17-23]. With
the virologic assays, the resistance rate was 6.4% to 15.4% [24-
27].

In our experience with LAM 100 mg daily, we observed that
the resistance rate was dependent on the baseline DNA level. In
patients with HBV DNA <10°¢ copies/ml (<200,000 IU/ml), the
resistance rates at 12 months, 24 months and 36 months were 3%,
9% and 32%, respectively. In contrast, patients with baseline HBV
DNNA >10° copies/ml, the resistance rates were 10%, 36% and
74%, respectively [28].

In the ensuing years, LDPC participated in the multiple clinical
studies with newly developed antiviral drugs including adefovir,
telbivudine, entecavir (ETV), tenofovir disoproxil fumarate (TDF)
and tenofovir alafenamide (TAF). A large portion of our patients
including those on LAM 150 mg daily were enrolled in clinical

trials discontinued LAM-moved away or were lost follow up.
Consequently, we do not have detailed records for those patients.
However, we do have records of patients who remained on LAM
150 mg daily and followed up regularly at the LDPC which we have
summarized below. Furthermore, as new highly potent antivirals
such as TDF, ETV and TAF became available, LAM is no longer
the first choice for CHB treatment at our institution. Nevertheless,
when patients with newly diagnosed CHB experienced financial
difficulties or were without medical insurance, combined with low
baseline HBV DNA but with family history of HBV associated
HCC and long duration of HBV infection, LAM 150 mg daily was
used given its affordability (it was even more affordable than LAM
100 mg daily). This decision was based on our own experience
regarding the efficacy and low resistance rate of LAM 150 mg
daily for those with low baseline DNA levels [28].

Most recent monthly U.S. wholesale prices (per month) for
HBYV treatment are as follows: $48 for LAM 150 mg daily, $121
(previously $158 in 2008) for LAM 100 mg daily, $327 (previously
$528 in 2008), for adefovir 10 mg daily, $90 (previously $715 in
2008) for ETV 0.5 mg or 1.0 mg daily, $167.18 for TDF 300 mg
daily and $1407.11 for TAF 25 mg daily.

A Case Series of 27 Patients Maintained on High-Dose
Lamivudine (150 mg Daily)

Reviewing currently active ambulatory patients at the LDPC,
we identified 27 patients who continue to do well on LAM 150
mg daily for up to 23 years without development of resistance.
These patients were diagnosed at different age (ranging from 12
to 65 years of age) and they began treatment at different time in
their disease course. The age at time of diagnosis, family history
of HBYV, baseline HBV DNA (cp/ml), baseline laboratory data,
the year of treatment initiation, time until HBV DNA became
undetectable and total number of years treated with LAM are
described in Table 1 and 2. Among the 27, one patient at the time
of treatment initiation (patient number 4, age 36) presented with
established cirrhosis complicated by thrombocytopenia 85x10°/
ml, HBeAg (-) with HBV DNA level of 3.5x10° copies/ml(the
measurement at that time). Another (case 10, age 72) at the time of
treatment showed early cirrhosis on MRI.

Treatment initiation was based on the Asian American Guidelines
[29]. In this guideline, treatment was indicated when HBV DNA
was >1x10* copies/ml (>2,000 IU/ml) for both HBeAg (+) and
HBeAg (-) patients with ALT >30 IU/ml for male and >19 IU/ml
for female. For Cirrhosis, treatment was indicated with detectable
serum HBV DNA regardless of ALT level.

For patients whose viral load or ALT levels did not meet the
treatment criteria (Table 2), special consideration was given in
those with strong family history of HBV and HCC, especially
those infected at birth (cases 6, 8,16, 17, 21, 25), early cirrhosis
in a 72 years old patient (case 10), immunosuppressive therapy
(case 19), cardiac surgery (case 20), and HBV-associated
glomerulonephropathy (case 6).

In the table, HBV DNA is expressed in copies/ml as it was used
in the early stage of HBV treatment. Earlier expression of HBV
DNA in pg/ml was converted to copies/ml. To express HBV DNA
levels uniformly, later measurement in unit/ml was also expressed
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in copies/ml, with 1x10° copies/ml equivalent to 200,000 units/ml,
and -1x10? copies/ml equivalent to 20,000 TU.ml.

In this cohort, there are 13 males and 14 females. As shown in
Table 1, the mean age at the time of diagnosis was 33.6 years with
a median age of 30 (ranges 15-65). The latest diagnosis occurred
at age 65 (although history suggested that the patient was infected
during early childhood). There were varying periods between the
time of first diagnosis of CHB and the start of antiviral therapy,
ranging 0-46 years with a median of 9 years. As shown in Table
2, the mean time to undetectable HBV DNA after treatment
initiation was 5.9 months with a median of 5 months (ranges 3-11
months). Of the patients with positive HBeAg at time of treatment
initiation (5 patients), all seroconverted to HBeAg-negative/anti-
HBe positive, after 3 months, 5, 6, 7 and 8 years of treatment
respectively (Table 2).

As of December 2019, none of the 27 patients had detectable serum
HBV DNA, abnormal liver function tests, abnormal imaging or
documented resistance. All except one patient (patient number 6)

have received uninterrupted treatment courses of LAM 150 mg
once daily. Patient number 6 had treatment stopped by her physician
when her HBV DNA became undetectable after 5 months of LAM
treatment. When her HBV DNA became elevated within 3 months,
she was restarted on LAM 150 mg daily and achieved undetectable
HBYV DNA after 4 months. She has remained HBV DNA negative
for 16 years. Of the 27 patients, 17 had imaging and 15 had repeat
imaging during the course of treatment, ranging from a span of 5
months to 17 years, with a mean of 7.3 years and a median of 7
years. With the exception of 1 CT, all patients had either MRI or
ultrasound studies. The images were assessed for the presence or
absence of steatosis and signs of chronic liver disease by 2 readers
using a 5-point Likert scale for both parameters [30, 31]. Only one
patient (case 4) qualified as cirrhotic with trophic changes (right
lobe and medial segment atrophy and lateral segment and caudate
hypertrophy) and mild nodularity on MRI. which was noted at the
time of initiation of therapy and not seen to progress. The majority
had no radiographic evidence of steatosis (14/17, 82.4%) and all
3 were evident on MRI imaging with no change in perceived fat
content over time in any of the 15 patients with follow up imaging.

Table 1. Characteristics of Patients with Regard to Age at Diagnosis, Family History, Baseline HBV DNA Level, Response

Rate and Years on Lamivudine

Patient | Gender | Age | Sex | AgeatDx | Age at Yrs btw | FHx of | HBeAg/ | HBV DNA (cp/ Time to | Years on
Trreatment | Dx & Tx | HBV Anti-HBe | mL) at Treatment | DNA (-) | lamivudine
1 M 43 M 27 27 0 Yes +/- 2.8x10°¢ 3 mos 15
2 M 62 M 38 46 8 No -/+ 3.4x10° 6 mos 16
3 F 58 F 28 45 17 Yes -/+ 2.8x10° 3 mos 12
4 M 55 M 33 36 No +/- 3.4x10° 6 mos 19
5 M 49 M 30 36 6 Yes -/+ 1.7x10° 10 mos |12
6 F 66F |F 30 50 20 Yes -/+ 4.8x10% 4 mos 16
7 M 50 M 17 33 16 Yes -/+ 7.3x10° 6 mos 17
8 F 42 F 30 34 Yes +/- 6.6x10° 9 mos
9 F 72 F 65 65 Yes -/+ 5.2x107 4 mos
10 M 83 M 62 72 10 Yes -/+ 1.8x10° 3 mos 10
11 M 76 M 43 53 10 No -/+ 5.0x10° 5 mos 23
12 M 46 M 25 40 15 Yes -/+ 5.8x10° 3 mos 6
13 F 48 F 12 38 26 Yes -/+ 5.5x10* 3 mos 10
14 M 61 M 44 44 Yes -/+ 6.9x10* 6 mos 17
15 F 56 F 24 46 Yes -/+ 1.8x10* 4 mos 11
16 M 56 M 23 42 19 Yes -/+ 2.0x10° 3 mos 14
17 M 64 M 29 46 13 Yes +/- 7.66x10* 7 mos 18
18 F 42 F 24 30 6 No -/+ 2.4x108 4 mos 12
19 F 57 F 26 51 25 Yes -/+ 1.0x10° 5 mos 7
20 M 69 M 55 59 4 Yes -/+ 8.9x10? 3 mos 10
21 F 44 F 18 34 16 Yes -/+ 6.0x10? 7 mos 10
22 F 70 F 15 61 46 Yes -/+ 2.7x10* 4 mos 9
23 F 78 B 49 58 Yes -/+ 2.8x108 11 mos |20
24 F 73 F 60 66 Yes -/+ 1.6x10* 5 mos 7
25 M 51 M 22 38 16 Yes +/- 1.5x10° 10 mos | 13
26 F 44 F 25 33 Yes -/+ 1.4x10° 5 mos 11
27 F 69 M 54 58 Yes -/+ 5.5x10* 3 mos 11
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Table 2. Baseline HBV DNA, Liver Function, Platelets, Time to Become Negative HBV DNA, and HBeAg Seroconversion

Age at Sex HBeAg/ | HBV Serum Total ALT | Platelets | Date of Time HBeAg Months or
Treatment Anti- DNA (cp/ | albumin | Bilirubin (x1073) | Tx to HBV | seroconversion | years to
HBe mL) (g/dl) DNA (-) conversion
(months)
1 27 M +/- 2.8x10° (4.8 1.0 48 203 6/11/04 3 10/23/09 5 yrs
2 |46 M -/+ 3.4x10° 4.9 0.7 49 231 10/13/03 |6 None
3 145 B -/+ 2.8x10° 43 0.6 153 132 6/13/07 3 None
4 36* M -/+ 3.4x10° 3.2 3.8 536 85 9/18/00 6 None
5 |36 M +/- 1.7x10° |[4.5 0.6 63 276 4/21/06 10 8/9/13 7 yrs
6 |50 F -+ 4.8x10? 2.2 0.1 41 152 9/5/03 4 None
7 133 M -/+ 7.3x10° 4.7 0.4 31 128 6/11/02 6 None
8 |34 E +/- 6.6x10° 4.2 0.8 43 185 6/1/11 9 9/16/11 3 mos
9 |65 F -/+ 5.2x107 3.5 3.5 1131 | 200 7/16/12 4 None
10 [ 72 # M -/+ 1.8x10° 4.4 1.0 35 279 8/15/08 3 None
11 |53 M -/+ 5.0x10°¢ 3.9 1.1 161 172 5/24/96 5 None
12 | 40 M -/+ 5.8x10° 4.8 1.6 34 154 8/2/13 3 None
13 | 38 E -/+ 5.5x10* | 4.3 0.4 28 300 8/14/09 3 -/-
14 | 44 M -/+ 6.9x10* |4.4 0.9 19 183 5/6/02 6 None
15 | 46 F -+ 1.8x10* | 4.7 0.7 11 187 8/12/09 4 None
16 |42 M -/+ 2.0x10° 5.0 0.7 44 211 11/10/05 |3 -/-
17 | 46 M +/- 7.66x10% | 4.7 1.2 499 116 5/20/02 7 11/8/00 8 yrs
18 | 30 F -/+ 2.4x10% |44 9.9 229 189 5/2/07 4 None
19 | 51 F -/+ 1.0x10° 4.9 1.0 78 220 12/28/12 |5 None
20 | 59 M -/+ 8.9x10> |4.0 0.9 78 152 4/19/10 3 None
21 | 34 E -/+ 6.0x10*> | 4.6 0.7 15 178 10/19/09 |7 None
22 | 61 E -/+ 2.7x10* (4.8 0.7 26 186 4/5/10 4 None
23 | 58 F -/+ 2.8x10% (4.2 0.4 31 218 8/18/99 11 None
24 | 66 F -+ 1.6x10* | 4.7 0.7 11 171 5/30/12 5 None
25138 M +/- 1.5x10° 4.5 0.8 16 310 6/12/06 10 12/14/12 6 yrs
26 |33 I -/+ 1.4x10° | 4.6 0.8 72 216 4/12/08 5 None
27 | 58 F -/+ 5.5x10* | 4.6 0.8 23 143 4/21/08 3 None

* Cirrhosis (compensated)

# early cirrhotic feature on MRI (mild atrophy of medical segment of the liver)

1x10° copies/ml =200,000 IU/ml; 1x105/m1=20,000 IU/ml

Of the 27 patients, 23 had a family history of HBV infection.
Nevertheless, the occasion that led to the diagnosis of HBV
were varied and as follows: 13 were diagnosed on a routine
examination, 5 after a family member was diagnosed with CHB, 3
after reporting symptoms of fatigue, 2 on premedication screening,
2 during blood donation, and 2 during prenatal screening. (Table 3)

Table 3: Occasions Leading to HBV Diagnosis

Occasion Leading to HBV Diagnosis

Number of Patients

Routine

Family member sick with CHB

Fatigue

For other medicine

Blood donation

Prenatal

Total
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The interval between diagnosis of HBV and the start of antiviral 6.
treatment ranged from 0-46 years with a median of 14 years.
Sixteen patients started treatment between 0-10 years after
diagnosis while 11 patients started treatment between 11- 46 years
after diagnosis. These 27 patients have continued LAM therapy for 7.
6-23 years with a median of 12 years and a mean 17.9 years. Nine
patients have been on LAM therapy for 6-10 years and 18 patients

on LAM therapy for 11-23 years (Table 4).

8.
Table 4: Number of Years on Lamivudine Treatment
Years on lamivudine Number of Patients 9.
6-10 9
11-23 18 10.

Conclusion
We present this case series of 27 patients with CHB treated

with LAM 150mg daily and followed at the LDPC for over 20 11

years. With some exceptions, the 27 patients were generally
low-viremic at the start of treatment, but 17 of the 22 HBeAg-
negative patients and 2 of the 5 HBeAg-positive met current Asian

American Guidelines treatment thresholds based on HBV DNA  12.

levels (>2,000 IU/mL for HBeAg-positive and >2,000 IU/mL for
HBeAg-negative patients). They have remained on LAM 150

mg daily for up to 23 years without documented development of ~ 13.

resistance. All 27 patients have been evaluated in the clinic within
the last 12 months.

Overall, these patients not only experienced improved liver 14.

function and successful viral suppression, but also demonstrated
reversal of early cirrhosis (on imaging and labs, case 4,10) with
no progression of liver disease and no development of HCC. This
case series suggests that LAM 150 mg daily may lead to lower

rates of resistance as compared to the traditional dose of LAM  15.

100 mg daily, at least in relatively low-viremic patients. Given
the lack of resistance development, safer side effect profile and

improved cost-effectiveness in many global territories, we suggest  10.

that the 150 mg daily dose of LAM be re-visited as an effective
and safe treatment option for patients with CHB, in particular,
those with low baseline HBV DNA, financial limitations and good

compliance. 17.

References 18.
1.

PerzJF, Armstrong GL, Farrington LA (2006) The contributions
of hepatitis B virus and hepatitis C virus infections to cirrhosis

and primary liver cancer worldwide. J Hepatol 45: 529-538.  19.

Jemal A, Bray F, Center MM, F (2011) Global cancer statistics.
CA Cancer J Clin 1: 69-90.

El-Serag HB (2004) Hepatocellular carcinoma: recent trends
in the United States. Gastroenterology 127: 27-34.

Honkoop P, de Man RA, Niesters HGM (1998) Quantitative ~ 20.

hepatitis B virus DNA assessment by the limiting dilution
polymerase chain reaction in chronic hepatitis B patients:
evidence of continuing viral suppression with longer duration

and higher dose of lamivudine therapy. J Viral Hepatitis 5: 21.

307-312.
Dienstag J, Schiff E, Wright T, Perrillo R, Han H-W, et al.

(1999) Lamivudine as initial treatment for CHB in the United 22

States. N Engl J Med 341: 1256-1263.

Leung NW, Lai CL, Chang TT (2001) Extended lamivudine
treatment in patients with chronic hepatitis B enhances
hepatitis Be antigen seroconversion rates: results after 3 years
of therapy. Hepatology 33: 1527-1532.

Hadziyannis SJ, Papatheodoridis GV, Dimou E (2000)
Efficacy of long-term lamivudine monotherapy in patients
with hepatitis B e antigen-negative chronic hepatitis B.
Hepatology 32: 847-851.

Di Marco V, Marzano A, Lampertico P (2004) Clinical
outcome of HBeAg-negative chronic hepatitis B in relation to
virological response to lamivudine. Hepatology 40: 883-891.
Villeneuve JP, Condreay LD, Willems B (2000) Lamivudine
treatment for decompensated cirrhosis resulting from chronic
hepatitis B. Hepatology 31: 207-210.

Yuen MF, Seto WK, Chow DH (2007) Long-term lamivudine
therapy reduces the risk of long-term complications of chronic
hepatitis B infection even in patients without advanced
disease. Antivir Ther 12: 1295-1303.

Lacey L, Gane E (2007) The cost-effectiveness of long-term
antiviraltherapy in the management of HBeAg-positive and
HBeAg-negative chronic hepatitis B in Singapore. J Viral
Hepatitis 14: 751-776.

Shi Z, Yang Y, Ma L (2010) Lamivudine in late pregnancy to
interrupt in utero transmission of hepatitis B virus: a systematic
review and meta-analysis. Obstet Gynecol 116: 147.

LiuJY, Sheng YJ, Ding XC (2015) The efficacy of lamivudine
prophylaxis against hepatitis B reactivation in breast cancer
patients undergoing chemotherapy: a meta-analysis. J Formos
Med Assoc 114: 164-173.

Di Bisceglie AM, Lok AS, Martin P, Terrault N, Perrillo RP, et
al. (2015) Recent US Food and Drug Administration warnings
on hepatitis B reactivation with immune-suppressing and
anticancer drugs: just the tip of the iceberg? Hepatology 61:
703-711.

Hann HW, Hann RS, Maddrey WC (2007) Hepatitis B virus
infection in 6,130 unvaccinated Korean-Americans surveyed
between 1988 and 1990. Am J Gastroenterol 102: 767-772.
Hann HW, Gregory VL, Dixon JS, Barker KF (2008) A
review of the one-year incidence of resistance to lamivudine
in the treatment of chronic hepatitis B Lamivudine resistance.
Hepatol Int 2: 440-456.

Yao G (2000) Management of hepatitis B in China. J] Med
Virol 61: 391-397.

Lai C-L, Chien R-N, Leung N, Chang T-T, Guan R, et al.
(1998) A one-year trial of lamivudine for chronic hepatitis B.
N Engl J Med 339: 61-68.

Schiff E, Dienstag J, Karayalcin S, Grimm I, Perrillo R, et
al. (2003) Lamivudine and 24 weeks of lamivudine/interferon
combination therapy for hepatitis B e antigen-positive chronic
hepatitis B in interferon nonresponders. J Hepatol 38: 818-
826.

Tassopoulos N, Volpes R, Pastore G, Heathcote J, Buti M, et
al. (1999) Efficacy of lamivudine in patients with hepatitis B
e antigen-negative/hepatitis B virus DNA-positive (precore
mutant) chronic hepatitis B. Hepatology 29: 889-896.

Jonas M, Kelley D, Mizerski J, Badia I, Areias J, et al. (2002)
Clinical trial of lamivudine in children with chronic hepatitis
B. N Engl J Med 346: 1706-1713.

Lau G, Piratvisuth T, Luo K, Marcellin P, Thongsawat S,
et al. (20005) Peginterferon alfa-2a, lamivudine, and the

Med Clin Res, 2020

www.medclinres.org

Volume 5 | Issue 11 | 309



23.

24,

25.

26.

combination for HBeAg-positive chronic hepatitis B. N Engl
J Med 352: 2682-2695.

Marcellin P, Lau G, Bonino F, Farci P, Hadziyannis S, Jin R,
et al. Peginterferon alfa-2a alone, lamivudine alone, and the
two in combination in patients with HBeAg-negative chronic
hepatitis B. N Engl J Med 2004;351(12):1206-1217

Lai C-L, Leung N, Teo E-K, Tong M, Wong F, et al. (2005) A
1-year trial of telbivudine, lamivudine and the combination in
patients with hepatitis B e antigen-positive chronic hepatitis
B. Gastroenterology 129: 528-536.

Lai C-L, Gane E, Liaw Y-F, Hsu C-W, Thongsawat S, et al.
(2007) Telbivudine versus lamivudine in patients with chronic
hepatitis B. N Engl J Med 357: 2576-2588.

Chang T-T, Gish R, de Man R, Gadana A, Sollano J, et
al. (2006) A comparison of entecavir and lamivudine for
HBeAgpositive chronic hepatitis B. N Engl J Med 354: 1001-

217.

28.

29.

30.

31.

1010.

Lai C-L, Shouval D, Lok A, Chang T-T, Cheinquer H, et
al. (2006) Entecavir versus lamivudine for patients with
HBeAgnegative chronic hepatitis B. N Engl J Med 354: 1011-
1020.

Chae HB, Hann HW (2007) Baseline HBV DNA level is the
most important factor associated with virologic breakthrough
in chronic hepatitis B treated with lamivudine. World J
Gastroenterol 13: 4085-4090.

Tong MJ, Pan CQ, Hann HW, Kowdley KV, Han SH, et
al. (2011) The management of chronic hepatitis B in Asian
Americans. Dig Dis Sci 56: 3143-3162.

Likert R (1932) A technique for the measurement of attitudes.
Archives of Psychology 22: 1-55.

Allen E, Seaman CA (2007) Likert Scales and Data Analyses.
Quality Progress 40: 64-65.

Citation: Brianna Shinn, Christopher Cao, Christopher Roth, Nathaniel Brown and Hie-Won Hann (2020) Lamivudine Revisited:
Long-Term Treatment of Relatively Low-Viremic Hepatitis B Patients on Higher-Dose Lamivudine. Journal of Medical & Clinical
Research 5(11):305-340.

Copyright: ©2020 Hie-Won Hann. This is an open-access article
distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are credited.

Med Clin Res, 2020

www.medclinres.org

Volume 5 | Issue 11 | 340



