Taylor & Francis
Taylor & Francis Group

Journal of Medical Economics

ISSN: 1369-6998 (Print) 1941-837X (Online) Journal homepage: informahealthcare.com/journals/ijme20

Adherence, persistence, healthcare utilization, and
cost benefits of guideline-recommended hepatitis
B pharmacotherapy

Steven-Huy Han, Wuhua Jing, Edward Mena, Michael Li, Brett Pinsky, Hong
Tang, Tony Hebden & Timothy Juday

To cite this article: Steven-Huy Han, Wuhua Jing, Edward Mena, Michael Li, Brett Pinsky, Hong
Tang, Tony Hebden & Timothy Juday (2012) Adherence, persistence, healthcare utilization,
and cost benefits of guideline-recommended hepatitis B pharmacotherapy, Journal of Medical
Economics, 15:6, 1159-1166, DOI: 10.3111/13696998.2012.710690

To link to this article: https://doi.org/10.3111/13696998.2012.710690

ﬁ Published online: 30 Jul 2012.

N\
CJ/ Submit your article to this journal &

||I| Article views: 680

A
& View related articles &'

@ Citing articles: 4 View citing articles (&

Full Terms & Conditions of access and use can be found at
https://informahealthcare.com/action/journalinformation?journalCode=ijme20


https://informahealthcare.com/action/journalInformation?journalCode=ijme20
https://informahealthcare.com/journals/ijme20?src=pdf
https://informahealthcare.com/action/showCitFormats?doi=10.3111/13696998.2012.710690
https://doi.org/10.3111/13696998.2012.710690
https://informahealthcare.com/action/authorSubmission?journalCode=ijme20&show=instructions&src=pdf
https://informahealthcare.com/action/authorSubmission?journalCode=ijme20&show=instructions&src=pdf
https://informahealthcare.com/doi/mlt/10.3111/13696998.2012.710690?src=pdf
https://informahealthcare.com/doi/mlt/10.3111/13696998.2012.710690?src=pdf
https://informahealthcare.com/doi/citedby/10.3111/13696998.2012.710690?src=pdf
https://informahealthcare.com/doi/citedby/10.3111/13696998.2012.710690?src=pdf

Journal of Medical Economics Vol. 15, No. 6, 2012, 1159-1166

1369-6998
doi:10.3111/13696998.2012.710690

Article 0050.R1/710690
Al rights reserved: reproduction in whole or part not permitted

Adherence, persistence, healthcare utilization,
and cost benefits of guideline-recommended
hepatitis B pharmacotherapy

Steven-Huy Han
UCLA Medical Center, Los Angeles, CA, USA

Wuhua Jing
Internal Medicine, New York, NY, USA

Edward Mena
Internal Medicine, Pasadena, CA, USA

Michael Li
Internal Medicine, Flushing, NY, USA

Brett Pinsky
Optuminsight, Eden Prairie, MN, USA

Hong Tang
Tony Hebden
Timothy Juday

Research and Development, Bristol-Myers Squibb,
Plainsboro, NJ, USA

Author for correspondence:

Timothy Juday, PhD, Director, Virology, Research and
Development, Bristol-Myers Squibb, 777 Scudders
Mill Road, Plainsboro, NJ 08536, USA.

Tel.: 609-897-6534; Fax: 609-897-6319
timothy.juday@bms.com

Keywords:
Hepatitis B, chronic — Antiviral agents — Guidelines —
Outcomes assessment — Entecavir — Tenofovir

Accepted: 6 July 2012; published online: 30 July 2012
Citation: J Med Econ 2012; 15:1159-166

© 2012 Informa UK Ltd  www.informahealthcare.com/jme

Abstract

Objective:

To compare pharmacotherapy adherence, persistence, and healthcare utilization/costs among US patients
with chronic hepatitis B (CHB) initiated on an oral antiviral monotherapy recommended as first-line treatment
by current national (US) guidelines vs an oral antiviral not recommended as first-line monotherapy.

Research design and methods:

In this retrospective cohort study, patients aged 18-64 with medical claims for CHB who initiated an oral
antiviral monotherapy for CHB between 07/01/05 and 01/31/10 were identified from a large US commercial
health insurance claims database. Patients were continuously enrolled for a 6-month baseline period and >
90 days follow-up. They were assigned to ‘currently recommended first-line therapy’ (RT: entecavir or
tenofovir) or ‘not currently recommended first-line therapy’ (NRT: lamivudine, telbivudine, or adefovir)
cohorts.

Main outcome measures:
Multivariate analyses were conducted to compare treatment adherence, persistence, healthcare utilization,
and costs for RT vs NRT cohorts.

Results:

Baseline characteristics were similar between RT (n=825) and NRT (n=916) cohorts. In multivariate
analyses, RT patients were twice as likely as NRT patients to be adherent (OR=2.09; p<0.01) and
persistent (mean: RT =361 days, NRT =298 days; p<0.01) and half as likely to have an inpatient stay
(OR=0.527; p<0.01). Between the two oral antivirals recommended as first-line treatment, even though
pharmacy cost was higher for entecavir, mean total healthcare costs for entecavir and tenofovir were similar
($1214 and $1332 per patient per month, respectively). Similar results were also observed with regard to
adherence, persistence, and healthcare use for entecavir and tenofovir.

Conclusions:

A limitation associated with analysis of administrative claims data is that coding errors can be mitigated but
are typically not fully eradicated by careful study design. Nevertheless, the current findings clearly indicate
the benefits of initiating CHB treatment with an oral antiviral monotherapy recommended as first-line
treatment by current guidelines.

Introduction

Roughly 400 million persons worldwide (~ 5% of the global population) are
chronically infected with the hepatitis B virus (HBV)'™, a life-threatening
infection that can lead to long-term sequelae such as cirrhosis, liver decompen-
sation, and hepatocellular carcinoma®. An estimated 15-25% of patients with
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chronic hepatitis B (CHB) die each year due to complica-
tions of HBV-related chronic liver disease”®. In the US,
~ 2 million people are living with CHB’. Of the 200,000
people who contract hepatitis B each year in the US,
roughly 5-10% go on to develop a chronic form of the
disease®.

Five oral antiviral medications (nucleoside analogues)
have been approved by the US Food and Drug
Administration (FDA) for the management of CHB:
lamivudine (100 mg/day for 48-52 weeks), adefovir
(10mg/day for 48 weeks), entecavir (0.5 mg/day for 48
weeks), telbivudine (600 mg/day for 52 weeks), and teno-
fovir (300 mg/day for 48 weeks)”'°. Antiviral medications
are typically administered until specific end-points, such as
HBsAg seroconversion and HBV DNA suppression, are
achieved'"!'?. Long-term therapy with antiviral medica-
tion is usually required to prevent or minimize adverse
outcomes associated with HBV, including progression of
the disease to cirrhosis, end-stage liver disease, or hepato-
cellular carcinoma'!.

Current treatment guidelines issued by the American
Association for the Study of Liver Diseases (AASLD) in
December 2009 recommend that monotherapy with either
entecavir or tenofovir should be administered for first-line
oral antiviral treatment of CHB'®. All other FDA-
approved oral antiviral medications are not guideline-
recommended for first-line treatment'®. Entecavir and
tenofovir have been found to have the greatest antiviral
potency and are associated with the lowest rates of resis-
tance compared with the other approved CHB medica-
tions” 1.

There is a lack of published research investigating costs
and outcomes among CHB patients initiated on a first-line
oral antiviral treatment regimen. Therefore, the primary
objective of this study was to compare pharmacotherapy
adherence and persistence and healthcare utilization and
costs among patients with CHB who were initiated on an
oral antiviral monotherapy recommended by current
guidelines vs CHB patients who were initiated on an
oral antiviral monotherapy not recommended by the
guidelines. The study’s secondary objective was to compare
pharmacotherapy adherence, persistence, healthcare utili-
zation, and healthcare costs between the two AASLD
guideline-recommended oral antiviral therapies (entecavir
and tenofovir).

Patients and methods
Study design

This was a retrospective cohort study of US patients initi-
ating oral antiviral treatment for CHB between July 1,

2005 and January 31, 2010. Medical and pharmacy

claims, enrollment information, and outpatient laboratory
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data for these patients were obtained from the Life
Sciences Research Database, a large, geographically
diverse US health insurance claims database affiliated
with OptumInsight. At the time of this study, ~13 million
individuals with commercial or Medicare Advantage med-
ical and pharmacy benefit coverage, and 8.6 million with
medical coverage only, were enrolled in the plan. Data
were determined to be statistically de-identified in accor-
dance with established privacy guidelines under the
Health Insurance Portability and Accountability Act!%;
therefore, separate Institutional Review Board approval
was not required.

Study periods and sample selection

Patients were identified during the period July 1, 2005
through January 31, 2010 (identification period). The
date of the first observed oral antiviral pharmacy claim
was considered the index date. Baseline data were obtained
during a baseline period that spanned the 6 months prior to
the index date, and outcomes were assessed during a var-
iable follow-up period of at least 90 days following the index
date. Patients were followed until the earliest of the fol-
lowing events: the end of the study period (April 30,
2010); disenrollment; or pregnancy.

To be eligible for study inclusion, plan members had to
be between the ages of 18-64 on the index date and were
required to have evidence of CHB as indicated by at least
one of the following conditions: (1) at least one claim with
a diagnosis code for CHB (ICD-9-CM: 070.22 and 070.32)
in the baseline period; (2) two or more claims at least 6
months apart with a diagnosis code for non-chronic hep-
atitis B (ICD-9-CM: 070.20, 070.30, and V02.61) with at
least one of the two services taking place in the baseline
period; and (3) one or more diagnosis codes for non-
chronic hepatitis B (ICD-9-CM: 070.20, 070.30, and
V02.61) at least 6 months prior to the index date. They
also had to have at least one pharmacy claim for an oral
antiviral agent indicated for treatment of CHB and con-
tinuous enrollment with medical and pharmacy benefits
during the baseline and follow-up periods. Plan members
were also required to have no evidence of an oral treatment
for CHB during the baseline period; no evidence of
interferon, emtricitabine, or any combination therapy as
a first-line CHB treatment; no evidence of pregnancy
during the baseline period; no evidence of comorbid
human immunodeficiency virus (HIV), hepatitis C virus
(HCV), or hepatitis delta virus (based on diagnosis codes
or prescriptions for antivirals used to treat HIV or HCV) at
any time during the study period; and no evidence of liver
transplantation during the baseline period. Figure 1 shows
the step-by-step sample selection and attrition process that
led to identification of the final study sample.
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current  AASLD guidelines. For

Patients were assigned to one of two cohorts based on
whether their first-line oral antiviral monotherapy could
be categorized as recommended therapy (RT) (i.e., ente-
cavir or tenofovir) or not recommended therapy (NRT)

© 2012 Informa UK Ltd  www.informahealthcare.com/jme

patients in the RT cohort were assigned to the entecavir
cohort or the tenofovir cohort, depending on whether
they had an index prescription fill for entecavir or
tenofovir.
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Variable definitions

Adherence to index therapy was measured using a medi-
cation possession ratio (MPR), which represents the pro-
portion of time over the course of the study period that the
patient theoretically was in possession of medication. MPR
was calculated by dividing the number of days on which
medication was available by the number of days between
the index date and the end of the observation period.

Persistence with index therapy was measured as the
number of days between index therapy initiation and the
earliest of: discontinuation (defined as a gap of 30 days in
pill supply), switching to another medication, or augmen-
tation to the index therapy.

Healthcare resource utilization was calculated as the
number of ambulatory (including office and outpatient)
visits, emergency room visits, and inpatient stays during
the follow-up period, reported as per-patient-per-month
(PPPM) due to variable follow-up periods. Total PPPM
healthcare costs were computed as the combined health
plan- and patient-paid amounts incurred during the
follow-up period. Costs were adjusted to 2010 levels
using the annual medical care component of the
Consumer Price Index!'” and were categorized as total
(medical and pharmacy) costs, medical costs, and phar-
macy costs; the medical costs were further categorized as
ambulatory costs, emergency costs, inpatient costs, and
other costs.

Statistical analysis

Descriptive analysis

Bivariate comparisons were made between the RT and
NRT cohorts using chi-squared tests for dichotomous var-
iables, t-tests for continuous variables (except in the case
of cost measures), and Wilcoxon rank sum tests for cost
variables. ‘n’ values and percentages were examined for
dichotomous measures; means and standard deviations
were examined for continuous measures.

Multivariate analysis

Multivariate analyses controlling for a total of 21 param-
eters (including age*, gender, location*, year of index anti-
viral initiation*, baseline counts of four types of healthcare
utilization, baseline Quan-Charlson comorbidity score*,
decompensated cirrhosis, and three baseline comorbid-
ities, where * is Categorical: defined with dummy vari-
ables) were conducted to assess and compare treatment
patterns (adherence and persistence), healthcare utiliza-
tion, and healthcare costs for the RT vs NRT cohorts
and the entecavir vs tenofovir cohorts. Covariates
included in the multivariate analyses were selected on
the basis of statistical significance observed in the

1162  Guideline-recommended chronic hepatitis B pharmacotherapy Han et al.

descriptive analyses and on clinical rationale. A p-value
of 0.05 was considered statistically significant.

Adherence (MPR > 80% vs <80%) was modeled using
logistic regression. Adjusted results are presented as the
odds ratio (OR) of the likelihood of MPR > 80% in the
RT cohort compared to the NRT cohort, and in the ente-
cavir cohort compared to the tenofovir cohort. Persistence
was modeled using ordinary least squares (OLS) regression
with an intercept of 298 days for RT vs NRT and 356 days
for entecavir vs tenofovir analysis. Adjusted results are
presented as the estimated coefficient for the cohort var-
iable, with NRT and entecavir as the reference groups,
respectively. Inpatient admissions were modeled using
negative binomial regression. Adjusted results are pre-
sented as the incidence rate ratio (IRR) comparing inpa-
tient admissions in the RT vs the NRT cohort and the
entecavir vs the tenofovir cohort. Total PPPM healthcare
costs were modeled using a generalized linear model with a
gamma-distribution and a log link. Adjusted results are
presented as a cost ratio comparing costs in the RT
cohort compared to the NRT cohort and the entecavir
compared to the tenofovir cohort. Adjusted costs were
calculated for each cohort.

Results

RT vs NRT cohort

A total of 1741 patients [RT cohort (n=825), NRT
cohort (n=916)] met all of the eligibility requirements
for study inclusion. They had a mean [SD] length of
follow-up of 612 [441] days and a median of 490 days.
Mean and median follow-up were longer for the NRT
cohort than for the RT cohort (Table 1).

Demographic and clinical characteristics were statisti-
cally similar between the two groups at index (Table 1). In
the overall study population, the most common comorbid
conditions at index were cardiovascular disease (present in
27.9% of patients), hypertension (22.3%), metabolic syn-
drome (13.2%), and diabetes (11.6%). Ninety-one
patients (5.2%) had decompensated cirrhosis at index.
The mean Quan-Charlson comorbidity score was 1.25 in
the RT cohort and 1.22 in the NRT cohort.

In descriptive analyses, compared to the NRT cohort,
patients in the RT cohort had a higher proportion of
patients with MPR > 80% (54% vs 36%; p <0.001), and
a higher mean MPR (0.65 vs 0.52; p<0.001; Table 2).
Mean length of medication persistence was similar for
the two cohorts (282 days and 292 days for the RT and
NRT cohorts, respectively).

Unadjusted counts of inpatient admissions, emergency
room visits, and ambulatory visits were similar for the two
groups (Table 2). Both the RT and NRT cohorts had

greater use of ambulatory services than inpatient or

www.informahealthcare.com/jme  © 2012 Informa UK Ltd



Journal of Medical Economics Volume 15, Number 6 December 2012

Table 1. Patient demographic and clinical characteristics at index date, by cohort.
Characteristic RT (n=825) NRT (n=916) p-value  Entecavir (7=609)  Tenofovir (1=216)  p-value
n (%) n (%) n (%) n (%)
Male gender 544 (65.94) 612 (66.81) 0.700 405 (66.50) 139 (64.35) 0.567
Location
Northeast 340 (41.21) 386 (42.14) 0.405 246 (40.39) 94 (43.52) 0.728
Midwest 65 (7.88) 88 (9.61 51 (8.37) 14 (16.48)
South 301 (36.48) 305 (33.30) 222 (36.45) 79 (36.57)
West 119 (14.42) 137 (14.96) 90 (14.75) 29 (13.43)
Age
18-44 462 (56.00) 506 (55.24) 0.750 343 (56.32) 119 (55.09) 0.755
45-64 363 (44.00) 410 (44.76) 266 (43.68) 97 (44.91)
Mean (SD) Mean (SD) Mean (SD) Mean (SD) -
Age (continuous) 42.98 (10.57) 42.65 (10.73) 0.510 42.87 (10.46) 43.30 (10.89) 0.612
Quan-Charlson comorbidity score* 1.25 (1.04) 1.22 (1.20) 0.519 1.24 (0.99) 1.27 (1.17) 0.722
Follow-up (number of days) 508.50 (361.93) 704.56 (482.53) <0.001 568.29 (373.78) 339.95 (261.29) <0.001

[median 400.00]

[median 596.00]

[median 491.00] [median 280.00]

*The Quan-Charlson comorbidity index contains 19 categories of comorbidity and their associated weights that provide an overall comorbidity score to reflect the

cumulative increased likelihood of 1-year mortality®”-*®
RT, recommended therapy; NRT, not recommended therapy.

Table 2. Unadjusted follow-up pharmacotherapy adherence and persistence and healthcare utilization.

RT (n=2825) NRT (n=916) p-value  Entecavir (1=609)  Tenofovir (1=216)  p-value
n (%) n (%) n (%) n (%)
Index medication MPR > 80% 443 (53.70) 334 (36.46) <0.001 311 (51.07) 132 (61.11) 0.011
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Continuous index medication MPR .65 (0.37) .52 (0.37) <0.001 0.63 (0.37) 0.71 (0.35) 0.007
Index medication persistence 281 97 (343.40) 292 23 (342.25) 0.533 316.89 (340.77) 183.53 (332.22) <0.001
Monthly count of inpatient admissions 0.006 (0.054) 0.011 (0.060) 0.101 0.007 (0.061) 0.005 (0.028) 0.459
Monthly count of emergency room visits 0.031 (0.227) 0.038 (0.205) 0.526 0.037 (0.262) 0.015 (0.054) 0.051
Monthly count of ambulatory visits 1.031 (1.178) 1.088 (1.190) 0.310 1.025 (1.186) 1.046 (1.157) 0.820

emergency room services (mean monthly count of ambu-
latory visits: RT =1.031; NRT = 1.088; p =0.310).

As shown in Table 3, compared to the NRT cohort,
patients in the RT cohort had similar unadjusted mean
PPPM total costs ($1164 vs $1279; p=0.102). The RT
cohort had significantly higher unadjusted mean PPPM
pharmacy costs ($603 vs $540; p<0.001), and signifi-
cantly lower unadjusted mean PPPM ambulatory costs
($181 vs $302; p<0.001). Unadjusted medical and inpa-
tient costs were slightly higher for the NRT cohort than for
the RT cohort, but they were statistically similar.

After adjusting for important confounders in the mul-
tivariate analyses, patients in the RT cohort had twice the
likelihood of MPR > 80% compared to the NRT cohort
(OR =2.09; p<0.001) and medication persistence was 63
days longer for the RT cohort (adjusted mean persistence:
RT =361 days, NRT =298 days; p=0.001) (Table 4).
Patients in the RT cohort also had a significantly lower
incidence of follow-up inpatient admissions (IRR =0.53;

© 2012 Informa UK Ltd  www.informahealthcare.com/jme

p=0.005). Total PPPM healthcare costs were similar for
the two cohorts (mean adjusted costs: RT =$1214,
NRT =$1332; p=0.156).

Entecavir vs tenofovir cohort

This study subsample included 825 CHB patients who met
all eligibility requirements: 609 patients in the entecavir
cohort and 216 in the tenofovir cohort. The median length
of follow-up for this subsample was 400 days.
Demographic and clinical characteristics were statisti-
cally similar between the two groups (Table 1). Mean age
and mean Quan-Charlson comorbidity score were slightly
higher for the tenofovir cohort than for the entecavir
cohort, but differences were not statistically significant.
In descriptive analyses, compared to the tenofovir
cohort, patients in the entecavir cohort had a lower pro-
portion of patients with MPR >80% (51% vs 61%;
p=0.011), a lower mean MPR (0.63 vs 0.71; p =0.007),

Guideline-recommended chronic hepatitis B pharmacotherapy Han etal. 1163
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Table 3. Unadjusted follow-up healthcare costs.

Healthcare costs (PPPM) RT (n=825) NRT (n=916) p-value Entecavir (n=609) Tenofovir (n=216) p-value
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Total costs $1164 ($2425) $1279 (83791) 0.102 $1135 ($2248) $1246 ($2870) 0.007
Pharmacy costs $603 ($410) $540 ($362) <0.001 $625 ($436) $539 ($320) <0.001
Medical costs $561 ($2315) $739 ($3668) 0.082 $510 ($2136) $706 ($2758) 0.428
Inpatient costs $333 ($1189) $397 ($1381) 0.293 $308 ($946) $405 ($1698) 0.524
Emergency room costs $7 ($29) $8 ($52) 0.002 $6 ($25) $8 ($37) 0.158
Ambulatory costs $181 ($1668) $302 ($3045) <0.001 $166 ($1714) $225 ($1534) 0.402
Other costs $40 ($394) $32 ($110) <0.001 $30 ($131) $69 ($739) 0.424
Table 4.  Summary of multivariate models*.
NRT RT Ratio or Estimated Coefficient p-value
(n=916) (n=12825) (95% CI)"
Adherence (MPR > 80% vs <80%) - OR=2.09 1.66-2.65 <0.001
Persistence (number of days) 298 361 63 (25-100) 0.001
Inpatient admissions OR=0.53 0.34-0.83 0.005
Total healthcare costs (PPPM) $1332 $1214 0.91 (0.80-1.04) 0.156
Entecavir Tenofovir Ratio or Estimated Coefﬂment p-value
(n=609) (n=216) (95% CI)*
Adherence (MPR > 80% vs <80%) - OR=1.17 0.81-1.71 0.402
Persistence (number of days) 356 303 —53 (—=114-7) 0.085
Inpatient admissions - IRR=1.12 0.48-2.64 0.790
Total healthcare costs (PPPM) $1151 $1213 1.05 (0.88-1.26) 0.560

*Multivariate analyses controlled for age, gender, location, year of antiviral initiation, baseline healthcare utilization, and baseline comorbidity.

NRT group is the reference group.
*Entecavir group is the reference group.

and longer medication persistence (mean length, 317 days
vs 184 days; p<0.001) (Table 2).

Entecavir and tenofovir cohorts had similar unadjusted
monthly counts of inpatient admissions and emergency
room and ambulatory visits. Use of ambulatory services
was greater than use of inpatient and emergency room
services for both groups (mean monthly count of
ambulatory visits: entecavir=1.025; tenofovir = 1.046;
p=0.820).

Compared to the tenofovir cohort, patients in the ente-
cavir cohort had significantly lower unadjusted mean
PPPM total costs ($1135 vs $1246; p=0.007) and signif-
icantly higher pharmacy costs ($625 vs $539; p<0.001)
during the follow-up period (Table 3). Unadjusted medical
costs, inpatient costs, emergency room costs, and ambula-
tory costs were higher for the tenofovir cohort than for the
entecavir cohort, but none of these differences were statis-
tically significant. Inpatient costs comprised the bulk of
the medical costs for both cohorts (RT: mean $308;
NRT: mean $405; p =0.524).

After adjusting for important confounders in the mul-
tivariate analyses, patients in the entecavir and tenofovir
cohorts had similar likelihood of MPR > 80% (OR =1.17;

p=0.402); similar medication persistence (adjusted mean

1164 Guideline-recommended chronic hepatitis B pharmacotherapy Han et al.

persistence: entecavir =356 days, tenofovir=303 days;
p=0.085); similar incidence of follow-up inpatient admis-
sions (IRR=1.12; p=0.790); and similar total PPPM
healthcare costs (mean adjusted costs: entecavir=$1151,

tenofovir=$1213; p =0.560) (Table 4).

Discussion

This study is the first to examine the impact on healthcare
costs and outcomes associated with adhering to recom-
mended national (US) guidelines for the first-line treat-
ment of CHB. Previously published research has focused
on the comparative clinical effectiveness' % and/or cost-

effectiveness’* 8 of oral antiviral agents in the treatment

of CHB.

After adjusting for important confounders in multivar-
iate analyses, compared to the NRT cohort, patients in the
RT cohort had twice the likelihood of MPR > 80%, med-
ication persistence that was 63 days longer, a significantly
lower incidence of follow-up inpatient admissions, and
similar total PPPM healthcare costs. We observed no sig-
nificant differences between the entecavir and tenofovir
cohorts with regard to adherence, persistence, healthcare

www.informahealthcare.com/jme  © 2012 Informa UK Ltd
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utilization, or total healthcare costs after adjusting for
these same confounders. However, in descriptive analyses,
entecavir patients were persistent with their medication
for 133 days longer than tenofovir patients were. This con-
siderable difference is likely a function of time on the
market. Tenofovir was approved for treatment of CHB
on August 11, 2008, and entecavir was approved on
March 29, 2005. The end date of this study was April 30,
2010. Therefore, the duration of potential follow-up was
~ 5 years for entecavir patients, whereas the duration of
potential follow-up for tenofovir patients was only ~ 21
months.

The current results showing greater adherence and per-
sistence in the RT cohort are not surprising when one
considers the side-effect profile of entecavir and tenofovir
compared to other nucleoside analogues”°. Adverse
effects are a key cause of medication discontinuation or
switching, so it is reasonable to speculate that those med-
ications with reportedly lower rates of serious adverse
events would be less likely to be discontinued. For exam-
ple, both Chang et al.?® and Lai et al.*® reported fewer dis-
continuations due to adverse events for entecavir-treated
patients compared to those treated with lamivudine.

In addition, relatively low rates of drug resistance have
been reported with the use of guideline-recommended
first-line monotherapies’ ™%, Lam et al.’' reviewed the
efficacy and safety of various antiviral agents and, based
on the results of 18 studies, reported that lamivudine was
associated with a 39% rate of resistance at 2 years; adefovir,
3%:; telbivudine, 10.8-25.1%; entecavir, less than 1%; and
tenofovir, 0%. At 3-year follow-up, 60-70% of lamivudine
patients were resistant, 20-29% of adefovir patients were
resistant, and only 1.2% of entecavir patients had devel-
oped resistance. (Three-year follow-up data were not avail-
able for telbivudine and tenofovir.)

Since reduced adherence and persistence as well as
increased resistance to therapy are associated with poorer
clinical outcomes, it is reasonable to speculate that this
may have been central to the increased healthcare utiliza-
tion observed in the NRT cohort. Furthermore, a lower
incidence of hepatic flares, cirrhosis, and hepatocellular
carcinoma has been reported with the use of entecavir
and tenofovir compared with other oral antivirals’®*2. It
is possible that the lower incidence of these serious clinical
sequelae may have also contributed to the lower likelihood
of inpatient visits and the significantly lower (unadjusted)
ambulatory and emergency room costs we observed in the
RT cohort.

[t was recently reported that 85% of worldwide cases of
hepatocellular carcinoma are attributable to either HBV
or HCV infection®®. This statistic underscores the impor-
tance of using antivirals to treat CHB. In a review article,
Lok’ cited direct evidence from several randomized con-
trolled trials supporting a benefit of antiviral therapy with

regard to prevention of hepatocellular carcinoma.
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He suggested that evidence showing improvements in
liver histology with antiviral therapy provide indirect sup-
port that antiviral therapy may prevent hepatocellular car-
cinoma by slowing progression of liver disease and possibly
reversing liver damage.

The current study has several important strengths.
Administrative data allow for examination of healthcare
utilization and expenditure patterns in a real-world setting
and offer the advantage of large sample sizes with diverse
medical histories. The data sources used for this study are
national in scope, contain claims information from some of
the largest commercial health plans in the US, and are
constructed from a variety of geographic regions and
employer groups.

However, limitations inherent to the use of administra-
tive claims databases are well recognized and must be con-
sidered when interpreting the results of this study. Claims
data are collected for the purpose of payment and not
research, and are subject to possible coding errors. This
limitation is minimized by the study design and inclusion
criteria, which require patients to have multiple claims
with a diagnosis for CHB and treatment for CHB. In addi-
tion, the data used in this study are limited to patients who
were privately insured under participating health plans,
and therefore the results might not be generalizable to
Medicare/Medicaid enrollees or non-insured individuals.
In the subanalysis, entecavir patients outnumbered teno-
fovir patients; further analyses should be conducted using a
larger sample of tenofovir patients to enable more propor-
tionate comparisons. And, finally, certain types of patients
may have been channeled toward entecavir and others
toward tenofovir due to specific characteristics that were
not controlled for in the multivariate analyses.

Conclusions

[nitiation of an oral antiviral monotherapy recommended
as first-line treatment by current AASLD guidelines was
associated with better adherence, longer persistence, and
lower likelihood of inpatient admission compared with an
oral antiviral monotherapy not recommended as first-line
treatment by current guidelines. Despite an increase in
medication costs resulting from the use of guideline-
recommended therapy, there was no significant difference
in total healthcare costs between the RT and NRT cohorts
after adjusting for key confounders. These results under-
score the benefits of initiating CHB treatment with oral
antiviral therapy recommended as first-line treatment by
current guidelines.

Between the two specific recommended first-line oral
antiviral monotherapies, entecavir and tenofovir were
comparable as first-line treatment for chronic hepatitis B
in terms of persistence, adherence, and healthcare utiliza-
tion. Even though pharmacy costs were higher for
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entecavir, the mean total healthcare costs were similar
after adjusting for confounders.
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