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expansion of access to drugs on the formulary, revision or restriction of access to drugs, no change to 

current listing status and/or education of clinicians regarding appropriate prescribing.  
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Executive Summary 
Hepatitis B is an infectious illness that is estimated to have a chronic prevalence of 1% in Canada, with 

substantially higher prevalence occurring in high risk populations, such as aboriginal peoples and 

immigrant populations. Outcomes of poor disease control can lead to cirrhosis and hepatocellular 

carcinoma. There are currently seven treatment options approved by Health Canada:  standard 

interferon, pegylated interferon, lamivudine, adefovir, entecavir, telbivudine, and tenofovir.  

 

In Ontario, treatments for chronic hepatitis B (with the exception of telbivudine and pegylated 

interferon) are available through the Exceptional Access Program (EAP). In most jurisdictions across 

Canada, treatments have restricted access with preferred listings for older products that are available 

generically. Newer agents are often restricted. Telbivudine is not listed in any jurisdiction across Canada.  

 

Concern has been raised regarding the alignment of current Exceptional Access Program criteria and 

Canadian clinical guideline recommendations, specifically concerning first-line treatment options and 

criteria for treatment initiation. As part of the formulary modernization review, an evaluation of current 

treatment for chronic hepatitis B was undertaken to provide policy recommendations for these products 

in Ontario.   

Key Considerations for Reimbursement Options 

Efficacy 

Our systematic review of randomized clinical trials (RCT) and network meta-analysis found that for 

Hepatitis B e Antigen (HBeAg) positive patients, tenofovir is the most effective treatment followed by 

entecavir for the outcomes of virologic response and serum alanine aminotransferase (ALT) 

normalization.  In terms of HBeAg loss and HBeAg seroconversion, pegylated interferon is the most 

effective treatment followed by tenofovir. For HBeAg negative patients, tenofovir is also the most 

effective treatment, followed by adefovir and entecavir for outcomes of virologic response and ALT 

normalization. Telbivudine, tenofovir and entecavir were found to be significantly better than 

lamivudine, pegylated interferon or interferon in terms of virologic response.   

 

Safety and tolerability 

Our network meta-analysis found that there were little differences in the safety of the various oral 

agents, other than lamivudine which had significantly more withdrawals due to adverse events than 

entecavir. Pegylated interferon (a non-oral treatment) was found to have significantly more serious 

adverse events than lamivudine, telbivudine, and entecavir and significantly more adverse events than 

lamivudine, adefovir, telbivudine, tenofovir, entecavir and placebo. Finally, pegylated interferon has 

significantly more withdrawals due to adverse events than entecavir.  
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Accessibility 

Currently, all chronic hepatitis B treatments are available through the Exceptional Access Program. 

There was concern raised that patients in need of treatment in acute situations, such as those initiating 

chemotherapy, would not be able to access medications in a suitable timeframe. Additionally, since 

immigrants comprise a large proportion of the chronic hepatitis B population (approximately 50%), 

further steps should be taken to ensure that the process of gaining access to necessary treatments is 

equitable and not prolonged. Prolonged gaps may lead to treatment interruptions for patients already 

initiated on therapy prior to immigrating or paid for out of pocket.  

 

Pharmacoeconomics 

De novo economic model:  Assuming a threshold value of a quality adjusted life year (QALY) of $50,000, 

initiating therapy with lamivudine would be optimal for patients with HBeAg positive disease without 

cirrhosis whilst initiating therapy with tenofovir would be optimal for patients with HBeAg positive 

disease with compensated cirrhosis. Neither lamivudine, tenofovir nor entecavir was found to be cost 

effective in patients with HBeAg negative disease regardless of the presence of cirrhosis. However, if 

generic entecavir were available at 25% of the brand cost and generic substitution were required, it 

would be optimal to initiate therapy with entecavir for patients with HBeAg positive or negative disease 

with or without compensated cirrhosis. Based on indication, price reductions ranging from 7% to 64% 

would be required to achieve cost-effectiveness with tenofovir therapy.     

 

Budget Impact Analysis: Enforcement of generic substitution for entecavir and lamivudine under EAP 

would result in reduced expenditure for oral antiviral medications for treatment of chronic hepatitis B. 

However, strategies allowing more access to entecavir and/or tenofovir (i.e., listing as Limited Use on 

the ODB formulary) would lead to an increase in expenditure (ranging from 1.5% to 9.8%).  

Final Recommendations 

Based on the results of the review and feedback from the ODPRN Citizen’s Panel and stakeholders, the 

primary reimbursement option for treatments for chronic hepatitis B for the Ontario Public Drug 

Program is:  

 

 

 

 

 

 

 

 

 

Limited Use (LU) listing for lamivudine and entecavir and updated EAP criteria for all other currently 

funded medications (tenofovir remains on EAP) 

Note: If price reduction to 25% of brand name price cannot be realized for entecavir, we suggest that it not be 

moved to LU and that both entecavir and tenofovir be placed first-line on EAP with similar criteria for 

treatment naïve patients (See Appendix B and C).  
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Several factors were considered for the final recommendations:  

 

 Currently, all chronic hepatitis B treatments are available through the Exceptional Access 

Program (EAP). Entecavir was found to be the most cost-effective treatment if cost reductions to 

25% of brand-name prices could be realized by adding it to the formulary.   

 Moving lamivudine and entecavir to Limited Use would increase access to treatment for 

treatment naïve patients, patients already treated successfully with lamivudine (often 

immigrants or cash-paying patients) and those in urgent situations (e.g. patients initiating 

chemotherapy).  

 Further cost-savings could be potentially realized by moving lamivudine to Limited Use. This 

move allows the ability to realize cost-savings through generic pricing rules that can only be 

applied if a medication is listed on formulary. The addition of entecavir to Limited Use would 

only be cost-effective if the generic price savings are realized.  

 This option was selected as the most-acceptable by the Citizens’ Panel as it balanced access for 

patients and helped control costs. 

 We also recommend changes to the clinical criteria for Limited Use and/or Exceptional Access 

Program to align these with current evidence. 

 

In addition, four supplementary recommendations are made:  

Recommendation 1:  Evaluate the possible inclusion of pegylated interferon to the Exceptional Access 

Program.  

Recommendation 2:  Criteria should be re-visited and updated within 4 years or upon genericization of 

tenofovir. Negotiations with manufacturers based on pricing reductions (approximately 60%) to allow 

for cost-effective addition of tenofovir should also be considered at this time.  

Recommendation 3:  Evaluate the possible revision to current Exceptional Access Program process for 

patients with decompensated cirrhosis to allow for rapid approval via telephone approval. 

Recommendation 4: Remove adefovir from the Exceptional Access Program 
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Rationale for Review 

In Canada, seven treatments for chronic hepatitis B (adefovir, entecavir, lamivudine, telbivudine, 

tenofovir, interferon alfa-2B, and pegylated interferon 2a) are available. Adefovir, entecavir and 

lamivudine are available as generic products. In Ontario, treatments for chronic hepatitis B (with the 

exception of telbivudine and pegylated interferon, both of which are not listed or are unavailable 

through the Exceptional Access Program (EAP)) are available through the Exceptional Access Program. In 

most jurisdictions across Canada, treatments have restricted access with preferred listings for older 

products that are available generically. Newer agents are often restricted. Telbivudine is not listed in any 

jurisdiction across Canada.  

 

Concern has been raised regarding the alignment of current Exceptional Access Program requirements 

and clinical guideline recommendations, specifically concerning first-line treatment options and criteria 

for treatment initiation. Current Canadian chronic hepatitis B guidelines from the Canadian Association 

for the Study of the Liver (CASL) and guidelines from most international Liver and Infectious Disease 

societies recommend tenofovir or entecavir as the first-line treatment for treatment-naïve patients due 

to their low rates of resistance.5 As part of the formulary modernization review, an evaluation of current 

treatment for chronic hepatitis B was undertaken to provide policy recommendations for these products 

in Ontario.   

This report outlines the key findings for each of the components of the review. More detailed 

information for each of the reviews can be found on the ODPRN website:  www.odprn.ca 

Background Information 

Hepatitis B is an infectious illness caused by the hepatitis B virus that affects the liver of infected 

individuals.1, 2 Outcomes of poor disease control can lead to cirrhosis and hepatocellular carcinoma.1, 2 

There are currently seven treatments approved by Health Canada:  standard interferon, pegylated 

interferon, lamivudine, adefovir, entecavir, telbivudine, and tenofovir.  

 

Chronic hepatitis B is a global public health concern with an estimated 360 million people infected 

worldwide.1-4 Prevalence of chronic hepatitis B varies greatly by region, with the highest rates found in 

sub-Saharan Africa and East Asia.1-4 In Canada, it is estimated that close to 600,000 people are 

chronically infected. Chronic hepatitis B is largely considered a disease of immigrants with an estimated 

6% prevalence in this population, compared to 1% in Canadian born individuals.4, 5 Rates are also higher 

in aboriginal individuals with an estimated prevalence of 4%.4, 5 Chronic hepatitis B can be a serious and 

life-threatening infection if untreated with patients progressing to end-stage liver disease and 

developing hepatocellular carcinoma. 1, 5, 6 It is estimated that rate of liver failure is 20-25% and the rate 

of hepatocellular carcinoma is around 5% for patients with chronic hepatitis B.1, 5, 6In Ontario, chronic 

hepatitis B is ranked as the fourth most common cause of death among infectious diseases, with an 

estimated 346 deaths per year.7  

http://odprn.ca/
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The goal of any chronic hepatitis B treatment is to prevent or reverse liver disease progression and 

minimize risk of development of hepatocellular carcinoma, decrease risk of transmission, and improve 

quality of life.8, 9 Chronic hepatitis B treatments are categorized into two groups of treatments: oral 

nucleos(t)ides and injectable interferons.  Oral nucleos(t)ides include adefovir, entecavir, telbivudine, 

tenofovir, and lamivudine. There are two available interferons: standard interferon and pegylated 

interferon.  In general, oral nucleos(t)ides are often a lifelong therapy with continuous treatment. 

Interferons are used as a finite treatment regimen (usually over 48 weeks); in a moderate proportion 

(25-40%) of patients, seroconversion is achieved and this will minimize the need for prolonged chronic 

treatment.8, 9 Selection of treatment is complex and takes into account many factors including but not 

limited to: any evidence of advanced liver fibrosis, potential risk for progression to advanced liver 

disease as indicated by laboratory markers (Hepatitis B Virus (HBV) DNA, serology, liver enzymes), host 

characteristics and past treatment.8, 9 

Public plan reimbursement of treatments for Chronic Hepatitis B in Canada 
Across Canada, most provinces cover the majority of treatments for chronic hepatitis B. Five public drug 

programs have lamivudine listed as a general benefit. Telbivudine is not covered in any jurisdictions and 

pegylated interferon is only available in 6 of 12 jurisdictions. Quebec is the least restrictive with most 

treatments (4 of 7) listed as general benefits. The most restrictive jurisdictions are PEI and NIHB with 

only 3 of the 7 treatments available.  

 

Exhibit 1:  Public plan listings in Canada for Chronic Hepatitis B treatments 

Drug 

Trade 

name/gener

ic 

BC AB SK MB ON QC NB NS PEI NL YK 

NIHB

/ NU/ 

NW 

Entecavir Baraclude RES RES RES RES RES RES RES RES RES RES RES RES 

Lamivudine Heptovir RES RES RES FB RES FB FB RES NAB NAB FB FB 

Adefovir Hepsera RES RES RES RES RES RES RES RES RES RES RES NAB 

Telbivudine Sebivo NAB NAB NAB NAB NAB NAB NAB NAB NAB NAB NAB NAB 

Tenofovir Viread RES RES RES RES RES FB RES RES FB RES RES NAB 

Interferon alfa-2b Intron A RES NAB RES FB RES FB FB RES NAB RES NAB FB 

Pegylated interferon 2a Pegasys NAB RES RES NAB NAB FB RES RES NAB RES NAB NAB 

 

NAB=not listed benefit, Res=restricted listing – enforced, FB=full benefit, unrestricted listing 

Objective 
The objective of the drug class review of treatments for chronic hepatitis B is to provide evidence-
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informed policy recommendations for these drugs in Ontario.  

Components of the Drug Class Review 
The treatment of chronic hepatitis B drug class review is comprised of: 

 qualitative analyses of perspectives of patients and prescribers  

o one-on-one semi-structured telephone interviews regarding specific experiences and 

perceptions relevant to funding policies for chronic hepatitis B treatments 

 environmental scans of: 

o national and international drug policies 

o considerations relating to health equity  

o rapid reviews of select issues, 

 analysis of real-world drug utilization using administrative claims data from Ontario and across 

Canada 

 systematic review of the literature and network meta-analysis  

 reimbursement-based economic analyses  

Results from all of the above components were reviewed and consolidated into a set of options for 

potential drug reimbursement models. 

Overview of Findings 

Qualitative Research Team: Perspectives of Patients and Healthcare Providers   

Patient affordability was described as having a great influence on chronic hepatitis B 

therapy selection 

Physician participants in our sample described that they frequently prescribe lamivudine and standard 

interferon to ODB eligible patients over 40 years of age with a viral load >1,000IU/mL and stage 3 

fibrosis or cirrhosis. Most noted that they would prefer to use tenofovir as first-line therapy, but 

sometimes refrain from doing so because of the high cost of medications for those without coverage. 

Patient participants in our sample were reluctant to comment on affordability themes and all currently 

have third party coverage.  Other influences on medication selection included patient characteristics, 

such as disease severity and genetics, guidelines, research evidence, and physician specialty.  

Physician participants desire revisions to EAP criteria and cessation of annual renewal 

applications 

Physician participants perceive that the EAP criteria for tenofovir and entecavir are not evidence-based 

and should be revised to include patients with slightly less severe disease states. They believe it is more 

cost effective to cover these therapies for patients before they become cirrhotic. The turnaround time 

for an application for an average case was perceived to be reasonable, but not for emergencies. The 

requirement for renewal was described as unnecessary for cirrhotic patients who need to be on life-long 

therapy.  
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Challenges with chronic hepatitis B screening and diagnosis were perceived as barriers to 

cost-effective care  

Chronic hepatitis B was described an “invisible” disease and patients may not perceive symptoms until it 

is well advanced. Those who discover their condition later in life may be more likely to be on life-long 

therapy. Stigma associated with chronic hepatitis B may be a barrier for patients to seek appropriate 

treatment or to request screening. Neonatal vaccination and screening of high risk patients was 

described as necessary to improve health outcomes and reduce long term costs to the health care 

system.    

 

 

Pharmacoepidemiology Team 

Current Utilization across Canada 

Utilization and costs of drugs used in the treatment of chronic hepatitis B have been increasing in 

Canada over the last 5 years. Between the last quarter (Q4) of 2009 and the third quarter (Q3) of 2014, 

the number of prescriptions dispensed for chronic hepatitis B medications in Canada increased by 34.6% 

(from 22,608 to 30,426 prescriptions dispensed) and costs have increased by 58.6% (from $11.9 million 

to $18.8 million). In Q3 2014, just over half (55.4%) of chronic hepatitis B medications dispensed in 

Canada were paid for by public drug programs, compared to 31.4% through private insurers, 13.0% 

through cash payment, and less than 1% through Non-Insured Health Benefits (NIHB). Between Q4 2009 

and Q3 2014, tenofovir was the most commonly prescribed chronic hepatitis B medication in Canada, 

which is also used for treatment of patients with Human Immunodeficiency Virus (HIV), followed by 

lamivudine (62.6% and 21.3% of prescriptions dispensed in Q3 2014, respectively). Over the study 

period, prescriptions dispensed for tenofovir and entecavir have increased, while prescriptions for other 

chronic hepatitis B medications have decreased or remained stable.  

 

 

 

 

 

“I would be quite happy if the criteria required some evidence of fibrosis and even if they wanted 

to say stage 2 fibrosis which is, I think a little late,  but I would be, I think that would be 

reasonably in line with what they have done with Hepatitis C.” —Physician 

Physician  

 

“We should try to catch it early so that people get taken care of. If you wait until it becomes 

cirrhosis and cancer, it’s too late, it’s too expensive” –Patient  
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Exhibit 2: Total utilization of chronic hepatitis B medications dispensed in Canada, by drug and quarter

 
 

Chronic Hepatitis B Medication Use by public payers across Canada and in Ontario 

In 2013, Ontario had the highest number of publically funded chronic hepatitis B medication users 

(3,749 users), and second highest (behind Alberta) rate of publically funded chronic hepatitis B 

medication use (113 users per 100,000 eligible population), not including Quebec or Newfoundland and 

Labrador (data unavailable). Tenofovir, which is used for the treatment of chronic hepatitis B and HIV, 

had the highest rate of publically funded use across all provinces, except in British Columbia where 

lamivudine had the highest rate of use. The rate of publically funded chronic hepatitis B medication use 

was higher among younger adults (aged 18 to 65) compared to older adults (aged 66 and older) across 

all provinces in Canada in 2013. The rate of use among younger adults was highest in Alberta while the 

rate of use among older adults was highest in British Columbia. Ontario had the second highest rate use 

among younger adults (179 users per 100,000 eligible population) and among older adults (55 users per 

100,000 eligible population).  

Similar to national trends, between Q4 2009 and Q3 2014 prescriptions dispensed for chronic hepatitis B 

medications in Ontario have increased 34% (from 9,433 prescriptions dispensed to 12,665 prescriptions 

dispensed) and costs have increased 72% (from $5.4 million to $9.3 million). By Q3 2014, almost half 

(49%) of chronic hepatitis B medications dispensed in Ontario were paid for by the Ontario Public Drug 

Program, followed by private insurers (37%), cash payment (14%) and NIHB (<1%). 
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Characteristics of Chronic Hepatitis B Medication Users in Ontario 

There were 3,559 patients in Ontario who were treated with provincially funded chronic hepatitis B 

medications between January 2012 and December 2013. Tenofovir was the most commonly used drug 

(71.6%), followed by lamivudine (18.0%), standard interferon (5.3%), entecavir (3.0%), combination 

therapy (1.8%) and adefovir (<1%). We excluded tenofovir users who were using the medication to 

exclusively treat HIV. Patients were on average 56 years of age, male (65.2%), and lived in urban areas 

(98.2%). Approximately half of patients treated for chronic hepatitis B were born outside of Canada 

(ranging from 40.6% to 53.9% depending on drug), except for users of standard interferon (5.9%) and 

adefovir (10-20%), who were generally born in Canada. Gastroenterologists prescribed the majority (50-

70%) of prescriptions for all medications, except for standard interferon that was predominantly 

prescribed by medical oncologists (68.6%). This is likely due to alternate indications of use for interferon 

to treat malignancies.  

 

Patterns of Chronic Hepatitis B Medication Use and Discontinuation among New Users in 

Ontario 

Between 2003 and 2012, there were 3,062 younger adults and 883 older adults who initiated a 

publically funded chronic hepatitis B medication in Ontario. The time to discontinuation of any hepatitis 

B treatment varied by the therapy initiated, in both younger and older adults (p<0.0001). Among both 

younger and older adults, patients who initiated an interferon therapy discontinued hepatitis B 

treatment sooner compared to those who initiated an oral antiviral therapy.  These findings reflect the 

shorter duration of therapy approved for Interferons (24-48 weeks) compared to oral antiviral therapies 

which have lifetime duration of use. After two years, less than 1% of interferon users were still on any 

therapy, while 64.1% of younger adults and 74.4% of older adults were still on oral antiviral therapy. 

Among individuals initiating tenofovir, lamivudine and entecavir (the three most commonly prescribed 

oral hepatitis B medications), there was no difference in duration of therapy among older adults; 

however lamivudine users had worse persistence compared to entecavir and tenofovir users among 

younger adults (p<0.0001). We also performed a sensitivity analysis to examine the time to 

discontinuation of the initial hepatitis B medication. This analysis revealed that 16.4% of users initiating 

lamivudine switched to another hepatitis B therapy within two years, whereas only 1.7% of users 

initiating a non-lamivudine hepatitis B therapy switched to another hepatitis B therapy.   

Rapid Review Team 
A total of 62 studies were found to meet the inclusion criteria. These 62 studies were focused on mono-

infected patients (40 in HBeAg positive, 22 in HBeAg negative). The total number of participants in each 

study ranged from 10 to 657. The overall number of included participants was 13,697. The completed 

rapid review explored the efficacy and safety of HBV treatments in treatment-naïve patients.  

Efficacy 

HBeAg Positive Patients   

 Virologic response: 
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o telbivudine, tenofovir and entecavir were significantly better than lamivudine, pegylated 

interferon or interferon  

o tenofovir was significantly better than lamivudine, adefovir, telbivudine, entecavir, 

pegylated interferon and interferon  

 Normalization of ALT: 

o telbivudine was significantly better than lamivudine, pegylated interferon or interferon 

o entecavir was significantly better than lamivudine, pegylated interferon or interferon 

o no difference was found between entecavir and tenofovir 

 HBeAg Loss and HBeAg seroconversion 

o telbivudine and pegylated interferon were significantly better than lamivudine 

o pegylated interferon was significantly better than entecavir  

 

HBeAg Negative Patients 

 Virologic response: 

o telbivudine, adefovir, tenofovir and entecavir were found significantly better than 

lamivudine 

o  tenofovir was also significantly better than adefovir, telbivudine, pegylated interferon 

and interferon  

 Normalization of ALT:  

o entecavir was significantly better than lamivudine   

 

Note: Pegylated interferon was not significantly better than standard interferon in terms of efficacy for 

both HBeAg positive and HBeAg negative patients. 
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Exhibit 3: Efficacy of chronic hepatitis B treatments for HBV DNA and ALT normalization in both HBeAG positive and negative patients 

 Odds ratios (95 % confidence interval) 

 Outcomes Placebo Adefovir Telbivudine Tenofovir Entecavir Pegylated Interferon Interferon 

HBeAg Positive 
Lamivudine HBV DNA 0.09 (0.04-0.2) 0.8 (0.47-1.45) 2.43 (1.74-3.5) 10.04 (4.57-25.17) 3 (1.92-5.3) 0.65 (0.36-1.29) 0.35 (0.13-1.05) 
 ALT norm 0.15 (0.08-0.27) 0.98 (0.53-1.92) 1.5 (1.05-2.31) 1.53 (0.59-3.84) 1.66 (1.05-2.75) 0.46 (0.27-0.9) 0.42 (0.18-1.01) 
Placebo HBV DNA  9.17 (4.08-22.29) 27.65 (12.03-66.98) 114.71 (44.72-332.41) 34.46 (14.68-89.77) 7.47 (3.03-20.08) 4.04 (1.52-11.89) 
 ALT norm  6.56 (3.71-12.42) 10.05 (5.21-20.37) 10.16 (4.41-23.55) 11.16 (5.67-22.4) 3.1 (1.47-7.25) 2.79 (1.2-6.88) 

Adefovir HBV DNA   3.02 (1.68-5.32) 12.48 (6.61-25.16) 3.74 (2.18-6.72) 0.81 (0.41-1.68) 0.44 (0.15-1.31) 
 ALT norm   1.53 (0.75-3.08) 1.56 (0.66-3.36) 1.69 (0.87-3.24) 0.47 (0.2-1.13) 0.42 (0.16-1.13) 

Telbivudine HBV DNA    4.13 (1.84-10.11) 1.23 (0.75-2.25) 0.27 (0.14-0.56) 0.15 (0.05-0.44) 
 ALT norm    1.02 (0.36-2.62) 1.11 (0.6-1.98) 0.31 (0.16-0.64) 0.28 (0.11-0.71) 
Tenofovir HBV DNA     0.3 (0.13-0.7) 0.07 (0.02-0.17) 0.04 (0.01-0.12) 
 ALT norm     1.09 (0.42-2.95) 0.3 (0.11-0.96) 0.27 (0.09-0.91) 
Entecavir HBV DNA      0.22 (0.1-0.46) 0.12 (0.04-0.35) 
 ALT norm      0.28 (0.14-0.62) 0.25 (0.1-0.66) 

Pegylated 
interferon HBV DNA       0.54 (0.19-1.5) 
 ALT norm       0.9 (0.37-2.14) 

HBeAg Negative 
Lamivudine HBV DNA 0.21 (0.05-0.79) 20.4 (1.19-1240.05) 3.08 (1.14-8.28) 167.3 (5.72-13336.23) 5 (2.24-13.41) 3.04 (0.57-15.44) 3.31 (0.29-36.45) 
 ALT norm 0.39 (0.11-1.5) 2.61 (0.32-25.4) 1.03 (0.38-3.41) 2.51 (0.18-44.48) 3.06 (1.2-9.84) 1.93 (0.48-8.96) 4.8 (0.57-44.74) 
Placebo HBV DNA  95.68 (8.64-4754.39) 14.56 (2.86-82.9) 791.7 (38.42-55006.24) 23.61 (5.31-148.6) 14.51 (1.77-121.65) 15.63 (2.45-114.4) 
 ALT norm  6.8 (1.29-41.54) 2.66 (0.52-15.56) 6.56 (0.62-79.28) 7.92 (1.63-46.87) 4.99 (0.74-35.88) 12.36 (2.21-75.16) 

Adefovir HBV DNA   0.15 (0-3.1) 8.05 (1.32-48.68) 0.24 (0-5.32) 0.14 (0-4.1) 0.16 (0-3.8) 
 ALT norm   0.39 (0.03-4.57) 0.96 (0.19-5.17) 1.16 (0.11-13.07) 0.75 (0.05-8.94) 1.81 (0.14-20.43) 
Telbivudine HBV DNA    54.8 (1.66-4712.82) 1.61 (0.48-6.8) 0.98 (0.15-6.3) 1.07 (0.07-15.81) 
 ALT norm    2.45 (0.12-48.03) 2.97 (0.67-13.09) 1.89 (0.3-10.33) 4.64 (0.34-58.39) 
Tenofovir HBV DNA     0.03 (0-1.04) 0.02 (0-0.78) 0.02 (0-0.77) 
 ALT norm     1.2 (0.07-22.19) 0.77 (0.03-14.5) 1.9 (0.09-34.51) 

Entecavir HBV DNA      0.61 (0.08-3.58) 0.66 (0.05-7.89) 
 ALT norm      0.64 (0.1-3.67) 1.56 (0.13-16.39) 

Pegylated 
interferon HBV DNA       1.09 (0.11-10.55) 
 ALT norm       2.5 (0.31-20.73) 

Note: Green means row is better than column, red means column is better than row, and yellow means no statistically significant difference 

between row and column 
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Safety and Tolerability  

In terms of safety, pegylated interferon was associated with a significantly higher number 

of serious adverse events than lamivudine, telbivudine, and entecavir.  The likelihood of 

any adverse event was also significantly higher in studies involving pegylated interferon 

than lamivudine, placebo, adefovir, telbivudine, tenofovir and entecavir. Withdrawal due 

to adverse events was significantly less frequent with entecavir compared to lamivudine 

and pegylated interferon. Otherwise, there was no significant difference in safety found 

between oral agents. No studies were available for standard interferon to allow for 

comparison.  

 

Exhibit 4: Comparative Safety of chronic hepatitis B treatments 

  Odds ratios (95 % confidence interval) 

 Outcomes Placebo Adefovir Telbivudine Tenofovir Entecavir 
Pegylated 

Interferon 

Lamivudine Any AE 0.92 (0.47-1.77) 1.14 (0.5-2.51) 1.19 (0.97-1.44) 1.18 (0.46-2.99) 1.09 (0.86-1.38) 6.91 (4.72-10.34) 
 Serious AE 3.85 (0.36-65.38) 3.9 (0.4-58.42) 0.73 (0.37-1.28) 3.91 (0.33-62.78) 0.85 (0.57-1.26) 2.19 (1.01-5.16) 
 Withdrawal due to AE 0.45 (0.01-47.86) 0.71 (0.03-35.58) 0.19 (0-2.83) 0.76 (0.02-61) 0.25 (0.07-0.77) 4.2 (0.93-22.28) 
Placebo Any AE  1.24 (0.61-2.43) 1.3 (0.64-2.61) 1.28 (0.55-2.9) 1.18 (0.6-2.42) 7.54 (3.5-16.33) 
 Serious AE  1.04 (0.47-2.24) 0.19 (0.01-2.13) 1.02 (0.33-3.16) 0.23 (0.01-2.31) 0.57 (0.03-6.89) 
 Withdrawal due to AE  1.56 (0.12-24.78) 0.37 (0-62.19) 1.58 (0.06-52.82) 0.54 (0.01-28.03) 9.07 (0.1-664.5) 
Adefovir Any AE   1.05 (0.46-2.42) 1.04 (0.65-1.68) 0.96 (0.43-2.15) 6.1 (2.55-15.35) 
 Serious AE   0.19 (0.01-2) 0.98 (0.44-2.29) 0.22 (0.01-2.13) 0.57 (0.03-6.04) 
 Withdrawal due to AE   0.23 (0-17.22) 0.98 (0.1-9.75) 0.35 (0.01-5.54) 5.76 (0.13-179.26) 
Telbivudine Any AE    0.99 (0.38-2.53) 0.92 (0.67-1.25) 5.82 (3.8-9.12) 
 Serious AE    5.35 (0.43-95.02) 1.16 (0.59-2.53) 3.01 (1.13-8.83) 
 Withdrawal due to AE    4.06 (0.03-1549.72) 1.29 (0.06-119.3) 21.97 (0.84-2238.03) 
Tenofovir Any AE     0.93 (0.37-2.34) 5.84 (2.17-16.41) 
 Serious AE     0.22 (0.01-2.49) 0.57 (0.03-7.56) 
 Withdrawal due to AE     0.34 (0-11.6) 5.59 (0.07-300.84) 
Entecavir Any AE      6.35 (4.06-10.1) 
 Serious AE      2.57 (1.05-6.6) 
 Withdrawal due to AE      17.3 (2.69-150.34) 

Note: Green means row is greater than column, red means column is greater than row, and yellow 

means no statistically significant difference between row and column 

Pharmacoeconomics Team 

Cost-Effectiveness Literature Review 

The majority of published economic evaluations (cost-effectiveness studies, cost-utility analyses, cost-

effectiveness and cost-utility analyses, as well as one cost-benefit analysis) were conducted for settings 

outside of Canada. Approximately three quarters of these evaluations were industry-sponsored, which 

consistently favoured the sponsor’s drug.  Results of non-Canadian studies were generally positive and 

favourable toward the cost-effective use of newer oral antiviral agents such as entecavir or tenofovir. 

These studies were deemed to be of poor transferability to the current Canadian setting and did not 

adequately address the research question of interest in this review.  

Two economic evaluations were conducted from the Canadian health care payer perspective to examine 
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the cost-utility of several oral antiviral agents for chronic hepatitis B, one of which was sponsored by 

Gilead Sciences.10, 11 Despite its more narrow research question (limiting its applicability) and potential 

susceptibility to bias as an industry-funded study, a comprehensive modeling approach was undertaken, 

including the consideration of a broad target population – treatment-naïve and treatment-experienced 

patients with and without cirrhosis. The authors considered the following treatments: lamivudine, 

adefovir, entecavir, tenofovir, the most commonly used combinations of these agents 

(adefovir+lamivudine and tenofovir+lamivudine), and best supportive care. The authors found that all 

treatment strategies involving first-line use of tenofovir dominated use of any other first-line therapy in 

treat-naïve patients, with or without cirrhosis. In addition, second-line use of tenofovir in treatment-

experienced patients with or without cirrhosis dominated all other second-line therapy options. The 

other Canadian study was independently-financed and considered a much narrower patient group, 

including only treatment-naïve patients who were HBeAg positive and free from cirrhosis or other liver 

complications. Despite the restricted patient group, the results of the independent study also found 

tenofovir to be the dominant treatment strategy when compared with lamivudine, telbivudine, and 

entecavir.  

Given the limitations with the published literature, issues with transferability of economic analyses 

conducted outside of Canada, and the need to incorporate more recent evidence from the Canadian 

context, a de-novo economic model is required to assess the cost-effectiveness of these 

pharmacotherapies, as compared with each other and/or best supportive care.  

De novo Economic Evaluation 

The long term costs and quality adjusted life years (QALYs) of pharmacotherapies for hepatitis B were 

assessed using a Markov model. The modelling of disease progression in chronic hepatitis B follows 

previous models focusing on the rates of seroconversion and the probability of disease becoming 

inactive or patients becoming immune tolerant.  

Data with respect to the effectiveness of treatment was obtained from the concurrent network meta-

analysis which provided estimates of the impact of treatment on viral load and serological status. 

Lifetime costs and effects as measured by QALYs gained associated with various hepatitis B treatment 

sequences were estimated via the model in comparison with the base case. Treatment strategies 

included the initiation of therapy with either tenofovir, entecavir or lamivudine followed by a switch to 

an alternative second line therapy, either tenofovir, entecavir, lamivudine or best supportive care, upon 

treatment failure and then, where appropriate, followed by a switch to best supportive care upon 

treatment failure of the second line therapy. For each sequence of therapy there were up to two 

potential strategies based on the definition of treatment failure. In the first case, failure was defined as 

treatment resistance. In the base case, there was no resistance to tenofovir, although this was varied 

within sensitivity analyses.   

Overall the cost effectiveness of the considered treatment strategies for chronic hepatitis B differed 

depending on the immunologic / disease state of the patient at initiation of therapy. Assuming a 
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threshold value of a QALY of $50,000, initiating therapy with lamivudine would be optimal for patients 

with HBeAg positive disease without cirrhosis whilst initiating therapy with tenofovir would be optimal 

for patients with HBeAg positive disease with compensated cirrhosis. Neither lamivudine, tenofovir nor 

entecavir at current prices is cost effective in patients with HBeAg negative disease regardless of 

cirrhosis.  

At the current price of tenofovir, a strategy of commencing therapy with tenofovir followed by best 

supportive care was cost effective for patients who were HBeAg positive chronic hepatitis B with 

decompensated cirrhosis. For patients who were HBeAg negative chronic hepatitis B with 

decompensated cirrhosis, tenofovir followed by best supportive care would be the optimal therapy with 

only a 7% price reduction from current pricing.  For patients with HBeAg positive chronic hepatitis B, a 

60% price reduction for tenofovir would be required and for patients with HBeAg negative chronic 

hepatitis B a 64% price reduction for tenofovir would be required to achieve cost-effectiveness. 

Additional sensitivity analyses were conducted based on responses to the original draft of the report to 

address a variety of factors.  The results of the cost effectiveness analysis were robust to changes. 

If generic entecavir were available at 25% of the brand cost and generic substitution were required, it 

would be most cost-effective to initiate therapy with entecavir for patients with HBeAg positive or 

negative disease with or without compensated cirrhosis.   

Budget Impact Analysis and Reimbursement Based Economic Evaluation 

Expenditure for oral antiviral medications used to treat hepatitis B has increased dramatically from just 

over $135,000 in 2000 to $14.8 million in 2013. In 2013, tenofovir had the largest market share (89%) of 

oral antivirals, followed by entecavir (4%), lamivudine (4%), and adefovir (3%). 
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Exhibit 5: Oral antiviral medications market share in 2013  

 

Without any changes to current oral antiviral medication reimbursement, expenditure is expected to 

surpass $29 million by 2016. Enforcement of generic substitution for entecavir and lamivudine would 

result in a 1.16% reduction in expenditure for oral antiviral medications for treatment of chronic 

hepatitis B. Strategies which allowed more liberal access to entecavir and/or tenofovir may lead to an 

increase in expenditure of up to 31.8% (Full results in Pharmacoeconomics Team report). 
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Market Share, 2013 
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Exhibit 6. Forecasted oral antiviral medication expenditure based current listing criteria  

YEAR ORAL ANTIVIRAL MEDICATION EXPENDITURE 

ACTUAL Tenofovir Lamivudine Entecavir Adefovir TOTAL 

2013 $13,184,020.00 $634,488.50 $611,716.60 $407,081.77 $14,837,306.87 

PREDICTED 

2014 $16,455,898.89  $722,455.49  $716,168.11  $425,739.93  $18,320,262.42  

2015 $20,989,675.90  $921,499.74  $913,480.12  $543,035.86  $23,367,691.62  

2016 $26,772,557.21  $1,175,382.82  $1,165,153.71  $692,648.08  $29,805,741.82  

 

Based on the results of the de novo modelling, it is not currently cost effective to allow more liberal 

access to either tenofovir or entecavir. If generic entecavir was available at 25% of the brand cost, 

placing entecavir on Limited Use would be cost effective (whilst simultaneously allowing no access to 

tenofovir). Given the widespread use of tenofovir, enforcement of current EAP criteria should be 

continued unless significant price reductions can be negotiated.  

Exhibit 7: Forecasted Total Costs (2016) Under Selected Reimbursement Strategies* 

 

*Full table available in pharmacoeconomics report 

Health Equity and Accessibility Issues 
Currently, all chronic hepatitis B treatments are available through the Exceptional Access Program. 

There was concern raised that patients in need of treatment in acute situations, such as those initiating 

chemotherapy, would not be able to access medications in a timely fashion. Additionally, chronic 

hepatitis B is highly prevalent in immigrants, with approximately half of all treated patients having been 

PREDICTED EXPENDITURE FOR ORAL ANTIVIRALS IN 2016 
REIMBURSEMENT STRATEGY adefovir entecavir lamivudine tenofovir TOTAL NET BUDGET IMPACT 

Status Quo  $692,648 $1,165,154 $1,175,383 $26,772,557 $29,805,742 No change 

Status Quo + generic substitution 

entecavir and lamivudine  
$692,648 $942,029 $1,053,933 $26,772,557 $29,461,168 -$344,574 (-1.16%) 

Increased access to tenofovir and 

entecavir (Both remain EAP)        

10% lamivudine users move to either 

tenofovir or entecavir 
$692,648 $1,478,177 $1,057,845 $27,037,091 $30,265,761 $460,019 (+1.54%) 

20% lamivudine users move  to either 

tenofovir or entecavir 
$692,648 $1,791,201 $1,791,201 $27,301,625 $31,576,675 $1,770,933(+5.94%) 

30% lamivudine users move  to either 

tenofovir or entecavir 
$692,648 $2,104,225 $2,104,225 $27,566,159 $32,467,256 $2,661,514 (+9.83%) 

Increased access to lamivudine and 

entecavir as LU        

10% lamivudine & tenofovir users 

move to entecavir 
$692,648 $4,009,530 $948,540 $24,095,301 $29,746,020 -$59,722(-0.20%) 

20% lamivudine & tenofovir users 

move to entecavir 
$692,648 $7,077,031 $843,147 $21,418,046 $30,030,871 $225,130(+0.76%) 

30% lamivudine & tenofovir users 

move to entecavir 
$692,648 $10,144,531 $737,753 $18,740,790 $30,315,723 $509,981(+1.71%) 
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born outside of Canada. Further steps should be taken to ensure that the process of gaining access to 

necessary treatments is expedited to ensure no treatment gaps in those with ongoing therapy and 

expiated approval for those with severe disease. See Appendix A for Health Equity Considerations. 

Recommendations for Consideration 

Key Considerations 
Efficacy and safety 

 Our network meta-analysis found that for HBeAg positive patients, tenofovir is the most 

effective treatment followed by entecavir, in terms of virologic response and ALT normalization.   

 For HBeAg negative patients, tenofovir is also the most effective treatment, followed by 

adefovir and entecavir, in terms of virologic response and ALT normalization.  

 Pegylated interferon is the most effective treatment for HBeAg loss and HBeAg seroconversion. 

 There were no major significant differences between oral chronic hepatitis B treatments in 

terms of safety. This was true for any adverse events, serious adverse events, and 

discontinuation due to adverse events.  

 Pegylated interferon was found to have more adverse events and withdrawals due to adverse 

events when compared to oral therapy. 

Accessibility 

 Initiating therapy with lamivudine was found to be the most cost-effective option in patients 

with HBeAg positive disease without cirrhosis. 

 If generic entecavir were available at 25% of the brand cost and generic substitution were 

required, it would be optimal to initiate therapy with entecavir for patients with HBeAg positive 

or negative disease with or without compensated cirrhosis. 

 Greater access to entecavir and/or tenofovir would lead to an increase in expenditure of 1.5% to 

9.8% ($460,019 to $2,661,514) in annual spending. 

Reimbursement Options 
All chronic hepatitis B treatments are currently available through the Exceptional Access Program. Due 

to the complex listing criteria of these medications and the emergence of new evidence in this area, it is 

necessary to update the EAP criteria and to develop Limited Use criteria. Detailed proposed criteria can 

be found in Appendices B and C.  

Formulary Modernization Options Considered 

Reimbursement options were developed leveraging the evidence developed within this drug class 

review. The following three proposed options were evaluated by our research team, stakeholders, and 

the citizens’ panel:  

Option 1: Limited Use (LU) listing for Lamivudine and updated EAP criteria for all other currently 
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funded medications (entecavir as the first-line EAP option) 

Rationale:  Currently, all chronic hepatitis B treatments are available through the Exceptional Access 

Program. Lamivudine was found to be the most cost-effective treatment for treatment naïve patients.  

Moving lamivudine to Limited Use would increase access to treatment for both treatment naïve patients 

and those in urgent situations (e.g. patients initiating chemotherapy). Additionally, further cost-savings 

could be potentially realized by moving lamivudine to Limited Use and enforcing the generic pricing 

regulations. Increased access to lamivudine and relaxing the criteria for entecavir and tenofovir would 

lead to only an estimated 1.1% ($344,773) increase in annual spending on chronic hepatitis B 

treatments. 

 

Changes are also recommended to the EAP criteria allowing for earlier access to entecavir as a first-line 

choice in those with higher viral loads and worsening fibrosis. No major difference in efficacy and safety 

was found between tenofovir and entecavir in the treatments of treatment-naïve patients. Tenofovir 

was only found to be significantly better than entecavir in one surrogate outcome in a subgroup of 

patients (HBeAg positive patients in terms of virologic response). Use of entecavir as a first-line agent 

would allow for possible cost-savings (- 1.2% budget impact) due to its lower cost.  

 

Limitation:   Our findings showed that lamivudine was inferior to other treatments in terms of efficacy 

and is not the clinically preferred agent for treatment naïve patients. Concerns with the high-rate of 

treatment-resistance with lamivudine are often cited as a major reason to choose alternate therapies. 

This option may lead to overutilization or early utilization of lamivudine outside of the Limited Use 

criteria due to easier access to treatment and thus may lead to an increase in the number of patients 

treated for chronic hepatitis B. Due to ease of access to lamivudine compared to other agents, this 

option may lead to increased inappropriate use of lamivudine in more severe patients (e.g., higher viral 

loads, later-stage fibrosis, cirrhotic)  and underutilization of more effective agents (tenofovir and 

entecavir) for these population. Lastly, entecavir remaining on EAP maintains its current price which was 

found not to be cost-effective and offered no advantage beyond minor budgetary cost savings 

compared to tenofovir.   

Option 2:  Limited Use listing for Lamivudine and updated EAP criteria for all other currently funded 

medications (entecavir and tenofovir both as first-line options on EAP)  

Rationale:  Currently, all chronic hepatitis B treatments are available through the Exceptional Access 

Program. Lamivudine was found to be the most cost-effective treatment for treatment naïve patients.  

Moving lamivudine to Limited Use would increase access to treatment for both treatment naïve patients 

and those in urgent situations (e.g. patients initiating chemotherapy). Additionally, further cost-savings 

could be potentially realized by moving lamivudine to Limited Use and enforcing the generic pricing 

regulations. 

 

Changes are also recommended to the EAP criteria allowing for earlier access to both entecavir and 
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tenofovir as first-line choices in those with higher viral loads and worsening fibrosis. No major difference 

in efficacy and safety was found between tenofovir and entecavir in the treatments of treatment-naïve 

patients. Tenofovir was only found to be significantly better than entecavir in HBeAg positive patients in 

terms of virologic response.    

 

Limitation:   Our findings showed that lamivudine was inferior to other treatments in terms of efficacy 

but was found to be cost-effective. Increased access to lamivudine and lessening of criteria for entecavir 

and tenofovir will lead to an estimated 1.5% to 9.8% ($460,019 to $2,661,514) increase in annual 

spending on chronic hepatitis B treatments. This option may lead to overutilization or early utilization of 

lamivudine outside of the Limited Use criteria due to easier access to treatment and thus may lead to an 

increase in the number of patients treated for chronic hepatitis B. Additionally, due to ease of access to 

lamivudine compared to other agents, this option may lead to increased inappropriate use of lamivudine 

in more serve patients (e.g., patients with higher viral loads, later-stage fibrosis, cirrhotic)  and 

underutilization of more effective agents (tenofovir and entecavir) for these populations.  

Option 3: Limited Use listing for lamivudine and entecavir and updated EAP criteria for all other 

currently funded medications (tenofovir remains on EAP) 

Rationale:  Currently, all chronic hepatitis B treatments are available through the Exceptional Access 

Program. Entecavir was found to be cost-effective treatment if cost reductions to 25% of brand-name 

could be realized.  In contrast, tenofovir with no available generic options is not cost-effective at its 

current price and would require price reductions ranging from 7% to 64% to be considered cost-

effective. Moving lamivudine and entecavir to Limited Use would increase access to treatment for both 

treatment naïve patients and those in urgent situations (e.g., those initiating chemotherapy). 

Additionally, further cost-savings could be potentially realized by moving lamivudine and entecavir to 

Limited Use due to the ability to realize cost-savings through generic pricing rules that can only be 

applied if a medication is listed in the formulary.  Changes are also recommended to the EAP criteria for 

other chronic hepatitis B treatment options which would allow for earlier access to tenofovir among 

those who fail on entecavir.  

 

Limitation: This option may lead to overutilization or early utilization of lamivudine and/or entecavir 

outside of the limited use criteria due to easier access to treatment and thus may lead to an increase in 

the number of patients treated for chronic hepatitis B. Increased access to lamivudine and entecavir and 

relaxing the EAP criteria for tenofovir would impact the total spending by -0.20% to 1.7%, this would 

translate to estimated savings of $59,722 to an increase of $509,981 in annual spending. This option 

may also lead to misuse of lamivudine and entecavir outside of evidence based recommendations, such 

as lamivudine-resistant patients, due to clinicians not wishing to apply through the EAP process.   

 

In consultation with clinician stakeholders a fourth option was proposed: 
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Option 4: Limited Use listing for lamivudine, entecavir, and tenofovir and updated EAP criteria for all 

other currently funded medications 

Rationale:  Currently, all chronic hepatitis B treatments are available through the Exceptional Access 

Program. Moving lamivudine, entecavir and tenofovir to Limited Use would increase access to treatment 

for both treatment naïve patients and those in urgent situations (e.g., those initiating chemotherapy). 

Changes are also recommended to the EAP criteria for all chronic hepatitis B treatment options which 

would allow for earlier access to treatment.  

 

Limitation: We were unable to complete budget impact analysis of this option but it can be expected 

that this option, by virtue of having the greatest access to medications of all 4 options, would lead to the 

greatest increase in spending. This option may lead to overutilization or early utilization of lamivudine 

and/or entecavir outside of the Limited Use criteria due to easier access to treatment and thus may lead 

to a large increase in the number of patients treated for chronic hepatitis B. This option would also lead 

to higher utilization of tenofovir at its current listed price which was found not to be cost-effective and 

has no potential for price reductions since it is still a patented product (no available generics).  

Considerations for Other Recommendations 

Recommendation 1:  Evaluate the possible inclusion of pegylated interferon to the Exceptional Access 

Program  

 Pegylated interferon is not currently available through EAP, with only standard interferon 

available. Pegylated interferon may hold advantages over standard interferon due to only 

requiring weekly administration versus three times weekly. 12 Although not explored in our 

review, this has been noted in other reviews and was found to reduce future drug costs.13  

 

Recommendation 2:  Criteria should be re-visited and updated within 4 years or upon genericization of 

tenofovir. Negations with manufacturers based on pricing reductions (approximately 60%) to allow 

for cost-effective addition of tenofovir should also be considered at present. 

 Tenofovir is scheduled for genericization in 2017; this may lead to a change in the results of the 

cost-effectiveness work completed for our reviews. We highly recommend at that point the 

criteria and access is re-visited.   

 Based on population and indication, tenofovir price reductions ranging from 7% to 64% would 

be required to achieve cost-effectiveness with tenofovir therapy if this were to be explored 

currently, in an environment where generic tenofovir is not available. 

 

Recommendation 3:  Evaluate the possible amendment to current Exceptional Access Program process 

for patients with decompensated cirrhosis to allow for rapid approval via telephone request service. 

 Current time to approval for EAP requests for cirrhotic patients may put patients at increased 
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risk of complications. A more expedient approval process in these situations would help 

individuals initiate therapy sooner and improve patient care. 

Recommendation 4: Remove adefovir from the Exceptional Access Program 

 Adefovir was found to be less efficacious and less cost-effective than other treatments. Removal 

of adefovir has been this has been completed in other jurisdictions based on therapeutic 

reviews.13  We also found minimal utilization of adefovir in Ontario. 

Exhibit 8: Assessment of Reimbursement Options  

 Option 1:   
Lamivudine LU and EAP 
criteria updated with 
entecavir as first-line 

Option 2: 
Lamivudine LU and EAP 
criteria updated with 
entecavir and tenofovir as 
first-line 

Option 3: 
Lamivudine and entecavir LU 
and EAP criteria updated with 
tenofovir as first-line 

Accessibility Allow for greater and faster 
accessibility to lamivudine to 
all ODB patients. Updated 
criteria for EAP (e.g., inclusion 
of pregnancy criteria)  
 
This will be most important to 
patients in need of immediate 
therapy and treatment naïve 
patients.  

Allow for greater and faster 
accessibility to lamivudine to 
all ODB patients. Updated 
criteria for EAP (e.g., inclusion 
of pregnancy criteria)  
 
This will be most important to 
patients in need of 
immediate therapy and 
treatment naïve patients. 

Allow for greater and faster 
accessibility to lamivudine to 
all ODB patients Updated 
criteria for EAP (e.g., inclusion 
of pregnancy criteria)  
 
This will be most important to 
patients in need of immediate 
therapy and treatment naïve 
patients. 

Budget Impact 
(current annual 
expenditures 
approximately $15 
million for all oral 
treatments) 

Assuming use is similar to the 
status quo with generic 
substitution of lamivudine and 
increased access to tenofovir 
and entecavir, we can expect a 
possible cost savings of 1.1% 
($344,773). 

Assuming 10% to 30% of new 
users move to entecavir or 
tenofovir from lamivudine, 
this option would increase 
the total spending from 1.5% 
to 9.8%. This would translate 
to an estimated $460,019 to 
$2,661,514 increase in annual 
spending. 

 

Assuming 10% to 30% of users 
move to entecavir from 
lamivudine or tenofovir this 
option would minimally 
impact the total spending (-
0.2% savings to 1.7% extra 
costs).This would translate to 
estimated savings of $59,722 
to an increase of $509,981 in 
annual spending. 

Note: This option assumes 
that entecavir prices would 
drop to 25% in line with 
generic pricing regulations.  

Prescribing 
Criteria 

See Appendices B and C for 
detailed LU and EAP Criteria. 

See Appendices B and C for 
detailed LU and EAP Criteria. 

See Appendices B and C for 
detailed LU and EAP Criteria. 

Use of 
alternative 
treatment 
options 

All treatments except for 
telbivudine will still be made 
available through either 
limited use or the EAP criteria.  
 

All treatments except for 
telbivudine will still be made 
available through either 
limited use or the EAP 
criteria.  
 

All treatments except for 
telbivudine will still be made 
available through either 
limited use or the EAP criteria.  
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ODPRN Citizens’ Panel 
 
Findings from the Citizens’ Panel contributed to selection of final policy recommendations. Citizens’ 
Panel (CP) members rated each of the policy options on factors related to acceptability, accessibility and 
affordability, and ranked options from most to least preferable from a societal viewpoint.   

 

Citizen’s panel members were presented with all four options. The most preferred choice pre-meeting 

was Option 4. This preference shifted slightly post-meeting as the preferred choice became Option 3 

(see Exhibit 9). While some participants prefer option 4 over others because it encourages the greatest 

access, they also felt that it may place a large financial burden on the system. The least favorable choice 

both pre and post meeting was Option 1. Participants felt that option 1 was redundant in comparison 

with option 2. 

 

Exhibit 9: Citizens’ Panel Final Outcome Rankings  

 
  
 

Mean Ranking 
(1 = Most Acceptable  4 = Least Acceptable) 

Option 1 3.7 

Option 2 2.0 

Option 3 1.7 

Option 4 2.7 

Final Policy Recommendations   
Based on the results of the review and feedback from the ODPRN Citizen’s Panel and stakeholders, the 

primary reimbursement option for treatments for chronic hepatitis B for the Ontario Public Drug 

Program is:  

 

 

 

 

 

Several factors were considered for the final recommendations:  

 

Limited Use (LU) listing for lamivudine and entecavir and updated EAP criteria for all other currently 

funded medications (tenofovir remains on EAP) 

Note: If price reduction to 25% of brand name price cannot be realized for entecavir, we suggest that it not be 

moved to LU and that both entecavir and tenofovir be placed first-line on EAP with similar criteria for 

treatment naïve patients (See Appendix B and C).  

 



30 
 

 

Ontario Drug Policy Research Network 

 Currently, all chronic hepatitis B treatments are available through the Exceptional Access 

Program. Entecavir was found to be the most cost-effective treatment if cost reductions to 25% 

of brand-name could be realized.   

 Moving lamivudine and entecavir to Limited Use would increase access to treatment for both 

treatment naïve patients and those in urgent situations (e.g. patients initiating chemotherapy).  

 Cost-savings could be potentially realized by moving lamivudine to Limited Use due to generic 

price reductions.   

 This option was selected as the most acceptable by the Citizens’ Panel as it balanced access for 

patients and helped control costs. 

 Changes are also recommended to the EAP criteria allowing for earlier access to tenofovir for 

those who fail entecavir.  

 

In addition, four additional recommendations are made:  

Recommendation 1:  Evaluate the possible inclusion of pegylated interferon to the Exceptional Access 

Program.  

Recommendation 2:  Criteria should be re-visited and updated within 4 years or upon genericization of 

tenofovir. Negotiations with manufacturers based on pricing reductions (approximately 60%) to allow 

for cost-effective addition of tenofovir should also be considered at present.  

Recommendation 3:  Evaluate the possible amendment to current Exceptional Access Program process 

for patients with decompensated cirrhosis to allow for rapid approval via telephone request service. 

Recommendation 4: Remove adefovir from the Exceptional Access Program.  
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Appendix A:  Health Equity Considerations for treatments of Chronic 
Hepatitis B 

Populations 
Identify which populations may experience 
significant unintended health impacts (positive or 
negative) as a result of the planned policy, program 
or initiative.  

 

Aboriginal peoples (e.g., First Nations, Inuit, Métis, 
etc.) 

No accessibility issues identified. Coverage of medications for aboriginal 
peoples is available through Ontario Ministry of Health and Long-term Care. 

It is important to note that rates of chronic hepatitis B are higher in this 
population and this access issues should be further explored.  

Age-related groups (e.g., children, youth, seniors, 
etc.) 

Elderly:  No restrictions in the elderly were identified in the review.  
Current EAP criteria places limitations on patients less that 40 without 
cirrhosis that may limit access.  

Disability (e.g., physical, D/deaf, deafened or hard of 
hearing, visual, intellectual/developmental, learning, 
mental illness, addictions/substance use, etc.) 

No accessibility issues identified. Patients with disability and receiving 
Ontario Disability Support Program Income Support, receive prescription 
drug coverage through ODB. 

Ethno-racial communities (e.g., racial/racialized or 
cultural minorities, immigrants and refugees, etc.) 

No accessibility issues identified.  It is important to note that rates of 

chronic hepatitis B are higher in this population and this access issues 
should be further explored. Newly landed immigrants may be slow to 
receive necessary treatments and this should be further explored in this 
population which is at a higher risk for complications.  

Francophone (including new immigrant 
francophones, deaf communities using LSQ/LSF, etc.) 

No accessibility issued identified.   

Homeless (including marginally or under-housed, 
etc.) 

Not eligible for ODB coverage. 

Linguistic communities (e.g., uncomfortable using 
English or French, literacy affects communication, 
etc.).  

No accessibility issues identified.   

Low income (e.g., unemployed, underemployed, etc.) No accessibility issues identified; low income individuals who receive public 
drug coverage will have access to treatment through ODB. 

Religious/faith communities No accessibility issues identified.   

Rural/remote or inner-urban populations (e.g., 
geographic or social isolation, under-serviced areas, 
etc.) 

No accessibility issues identified.   

Sex/gender (e.g., male, female, women, men, trans, 
transsexual, transgendered, two-spirited, etc.) 

No accessibility issues identified for sex/gender in the review. 

Sexual orientation, (e.g.,lesbian, gay, bisexual, etc.) No accessibility issues identified.   

Other: please describe the population here.  None identified. 

(based on Health Equity Impact Assessment http://www.health.gov.on.ca/en/pro/programs/heia/) 
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Appendix B:  Proposed reimbursement option Limited Use and 
Exceptional Access Program Criteria 
 

Lamivudine Limited Use Criteria  
Patients with chronic hepatitis B who meet one of the following criteria: 
 

1. Patient currently receiving treatment with lamivudine and require treatment continuation  
OR  

2. HBsAg-positive patient and scheduled to undergo chemotherapy or significant 
immunosuppressive treatment  

OR  
3. HBsAg-negative patient who is HBcAb-positive and scheduled to undergo significant 

immunosuppressive treatment  
 
LU Authorization Period: 1 year 
 
Entecavir Limited Use Criteria 
Patients with chronic hepatitis B who meet one of the following criteria: 
 

1. Treatment naïve patient with HBV DNA > 1,000 IU/mL AND: 
a.  ALT levels ≥ULN; OR  
b. Evidence of fibrosis; OR 
c. Documented evidence of cirrhosis.  

OR 
2. Patient currently receiving treatment with entecavir and require treatment continuation  

 
OR 

3. Patient unable to tolerate or has contraindications to tenofovir  
OR 

4. Patient is unable to tolerate or has contraindications to tenofovir AND 
a. Patient has inadequate response* to lamivudine OR 
b. evidence of lamivudine virologic breakthrough OR 
c. presence of a lamivudine resistance mutation  

Important Note: Dosing for those with evidence of lamivudine resistance must be 1 mg of 
entecavir daily 

 
*Note:  Inadequate response defined as less than 2 log10 drop in HBV DNA  after six months of therapy 
OR incomplete suppression (<400 copies/ml) of viral load after six months of therapy; AND not due to 
poor adherence 

 
LU Authorization Period: 1 year 
 

Note: If entecavir is not moved to LU we recommend that both entecavir and tenofovir be placed first-

line on EAP with similar initiation criteria (See Appendix C).  
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Limited Use Criteria for continued coverage: Patient has surface antigen or still meets any of the above 

criteria   

EAP Criteria for tenofovir: 

Patients with chronic hepatitis B who meet one of the following criteria: 
1. Treatment naïve patient with high viral load (> 1 x 106 IU/mL) AND 

 Evidence of Metavir stage 3 fibrosis; OR  

 Documented evidence of cirrhosis;  
OR  

2. Patient has inadequate response* to lamivudine or entecavir; OR  Evidence of lamivudine or 
entecavir virologic breakthrough; OR Patients with the presence of a lamivudine or entecavir 
resistance mutation;  

OR  
3.  Patient is pregnant (2nd trimester or later) with high viral load (>1 x 106 IU/mL) 

OR 
4. Patient currently receiving treatment with tenofovir and requires treatment continuation  

OR 
5. HBsAg-positive patient and scheduled to undergo chemotherapy or other significant 

immunosuppressive treatment  
OR  

6. HBsAg-negative patient who is HBcAb-positive and scheduled to undergo significant 
immunosuppressive treatment  

 
*Note:  Inadequate response defined as less than 2 log10 drop in HBV DNA  after six months of therapy 
OR incomplete suppression (<400 copies/ml) of viral load after six months of therapy; AND not due to 
poor adherence 
 
Duration of EAP approval:  
For patients with cirrhosis:  indefinite 
For all other patients: 3 years 
For pregnant patients: 9 months 
 

Criteria for continued coverage: Patient has surface antigen positivity or still meets any of the above 
criteria 
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Appendix C:  Current Exceptional Access Program Criteria for Chronic 
Hepatitis B treatments 
 

Current EAP Criteria 

For the treatment of Chronic Hepatitis B  
HBsAg, HBeAg, Anti-HBe, HBV DNA, and ALTs including pre-treatment and current data are required for 
ALL initial requests  

 Lamivudine virological breakthrough is defined as an increase in HBV DNA of ≥ 1 log10 IU/mL 
above the nadir, measured on two separate occasions at least one month apart, after at least 
three months of therapy.  

 ** Adefovir virological breakthrough is defined as an increase in HBV DNA of ≥ 1 log10 IU/mL 
above the nadir, measured on two separate occasions at least one month apart, after at least 
three months of therapy; or a HBV DNA > 200 IU/mL after one year of treatment.  

 *** Lamivudine resistance is defined as a HBV DNA > 200 IU/mL after one year of treatment or 
the presence of lamivudine-resistant mutation (i.e. YMDD), requires copy of mutation report.  

 **** Adefovir is considered contra-indicated in patients with progressive worsening of renal 
function despite adequate dose reduction of adefovir.  

 ***** Presence of lamivudine-resistant mutation (i.e. YMDD), requires copy of mutation report.  

Drug Criteria 

Adefovir For the treatment of chronic hepatitis B in patients with objective evidence of 
lamivudine virologic* breakthrough where failure is not due to poor adherence to 
therapy; AND  
o Liver biopsy showing Metavir stage 3 fibrosis or greater; OR  
o Documented evidence of cirrhosis.  
OR  
• Patients with the presence of a lamivudine resistance mutation*****; AND  
o Liver Biopsy showing Metavir stage 3 fibrosis or greater; OR  
o Documented evidence of cirrhosis.  
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Drug Criteria 

Entecavir For the treatment of chronic hepatitis B in lamivudine naïve patients with high viral 
load (> 1 x 106 IU/mL); AND  
o Liver biopsy showing Metavir stage 4 fibrosis; OR  
o Other documented evidence of cirrhosis.  
OR  
• Patients with inadequate response to lamivudine defined as:  
o Less than 2 log10 drop in HBV DNA after three months of lamivudine therapy; OR  
o Incomplete suppression of viral load after six months of lamivudine therapy; AND  
o Documented evidence of cirrhosis  
OR  
• Patients with objective evidence of lamivudine virologic breakthrough* AND 
documented evidence of cirrhosis; AND  
o Adefovir virologic breakthrough**; OR  
o Contraindication to adefovir therapy****.  
OR  
• Patients with the presence of a lamivudine resistance mutation*****; AND 
documented evidence of cirrhosis; AND  
o Adefovir virologic breakthrough**; OR  
o Contraindication to adefovir therapy****.  

Standard interferon For the treatment of chronic hepatitis B where the patient meets the following criteria:  
• Patients less than 50 years of age; and  
• 2 ALTs > 2 x ULN within the past 6 month period; and  
• HBV DNA between 1 x 104 – 1 x 107 IU/mL; and  
• Liver biopsy showing Metavir stage 3 fibrosis or less (i.e. no cirrhosis)  
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Drug Criteria 

Lamivudine For the treatment of chronic hepatitis B in treatment naïve patient, age ≥ 40 years old 
with HBV DNA > 1,000IU/mL; AND  
o Three separate ALT levels ≥ 1.3 x ULN within the 6 month period prior to treatment; 
OR  
o Liver biopsy showing Metavir stage 3 fibrosis or greater; OR  
o Documented evidence of cirrhosis.  
OR  
• Treatment naïve patient, age < 40 years old with HBV DNA > 1,000 IU/mL; AND  
o Liver biopsy showing Metavir stage 3 fibrosis or greater; OR  
o Documented evidence of cirrhosis.  
OR  
• HBsAg-positive, treatment naïve patient (any age) who has received an organ 
transplant other than liver with a detectable viral load; AND three separate ALT levels ≥ 
1.3 x ULN within the 6 month period prior to treatment.  
OR  
• HBsAg-positive, treatment naïve patient (any age) who is considered to be 
immunosuppressed, with a detectable viral load; AND three separate ALT levels ≥ 1.3 x 
ULN within the 6 month period prior to treatment.  
OR  
• HBsAg-positive treatment naïve patient (any age) who is about to undergo 
chemotherapy. (Approval time: duration of chemo + 6 months)  
Requests for the addition of lamivudine to patients with adefovir resistance will be 
considered for patients who would have originally met the initial lamivudine criteria 
where HBV DNA > 1,000 IU/mL; AND  
• Three separate ALT levels ≥ 1.3 x ULN within the 6 month period prior to treatment; 
OR  
• Liver biopsy showing Metavir stage 3 fibrosis or greater; OR  
• Documented evidence of cirrhosis.  
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Drug Criteria 

Tenofovir For the treatment of chronic hepatitis B in patients who are treatment naïve with high 
viral load (> 1 x 106 IU/mL); AND  
o Liver biopsy showing Metavir stage 4 fibrosis; OR  
o Other documented evidence of cirrhosis.  
OR  
• Patients who have inadequate response to lamivudine defined as:  
o Less than 2 log10 drop in HBV DNA after three months of lamivudine therapy; OR  
o Incomplete suppression of viral load after six months of lamivudine therapy AND  
o Liver Biopsy showing Metavir stage 3 fibrosis or greater OR  
o Documented evidence of cirrhosis.  
OR  
• Patients with objective evidence of lamivudine virologic breakthrough* where 
failure is not due to poor adherence to therapy AND  
o Liver Biopsy showing Metavir stage 3 fibrosis or greater; OR  
o Documented evidence of cirrhosis.  
OR  
• Patients with the presence of a lamivudine resistance mutation*****AND  
o Liver Biopsy showing Metavir stage 3 fibrosis or greater OR  
o Documented evidence of cirrhosis.  
 
Requests for tenofovir in pregnant patients are considered on an individual case-by-case 

basis via external review.  

Annual Renewal For patients receiving therapy (monotherapy or any combination therapy) who have 
not seroconverted (e.g. remain HBeAg positive and anti-HBe negative) and are not 
demonstrating virological breakthrough.  
OR  
• Initial renewal requests for patients who were initially HBeAg positive and 
seroconverted to anti-HBe positive. (6 month renewal)  
OR  
• Subsequent renewal requests for patients who were initially HBeAg positive and 
seroconverted to anti-HBe positive where:  
o Reactivation has occurred ( two ALTs > 1.3 x ULN at least one month apart or one ALT 
> 2.5 x ULN; AND a HBV DNA > 1000 IU/mL)  
o If no reactivation, rationale for continuing therapy must be provided and the request 
will be considered on an individual case-by-case basis via external review.  
OR  
• For patients who were HBeAg negative initially (i.e. pre-treatment with antiviral 
agents) and continues to be HBsAg positive (i.e. Pre-core mutant).  

 

 


