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PRE-TEST



LQ1: Which of the following were barriers to generic drug adoption and utilization 
in the United States?

a. An unexpected side effect of the Hatch-Waxman Act that facilitated “pay-to-
delay” arrangements

b. A 1988-1989 investigation resulted in convictions of FDA officials, 
manufacturers, and consultants for bribery

c. Patients and prescribers were uncomfortable with generic drugs
d. All of the above
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LQ2: Which of the following is a LIMITATION of clinical trial data?

a. Designed to reduce confounding and bias
b. Potentially excludes large segments of the population who may be treated 

with the drug in real-world practice
c. Provides evidence that assesses safety and efficacy of the drug to support 

regulatory requirements
d. All of the above
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LQ3: Data produced from research by organizations such as the Biologics and 
Biosimilars Collective Intelligence Consortium could be used to inform treatment 
and coverage decisions. 

a. True
b. False
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LQ4: There are multiple organizations conducting post-marketing surveillance 
specifically on biosimilars and their reference biologics in the United States

a. True
b. False
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It All Started With Generics



History of Generic Drugs in the U.S.

Lewis, et al. J Contemporary Health Law & Policy. 1992;8(1):361-378.
Boehm, et al. Acta Pharmaceutica Sinica B. 2013;3(5):297-311.

1984

Presenter
Presentation Notes
While  there may not be a definitive date when the first copy or “generic” drug was produced, in the United States we consider the starting point of the generic drug market to be September 1984 when Congress passed the Drug Price Competition & Patent Term Restoration Act, known as the “Hatch-Waxman Act.” This amended the U.S. Food Drug and Cosmetic Act to include provisions to provided incentives for generic competition by facilitating a simplified approval process through the Abbreviated New Drug Application (ANDA) as a method to increase access to affordable medications. Simultaneously, the Act also protected innovator companies by including a new form of market exclusivity to prevent any disruption that the FDA approval process for a generic competitor from disrupting the current market. This resulted in an immediate increase in generic drug availability and utilization, increasing generic market share from 8% in 1984 to 33% in 1989.



History of Generic Drugs in the U.S.

Lewis, et al. J Contemporary Health Law & Policy. 1992;8(1):361-378.
Boehm, et al. Acta Pharmaceutica Sinica B. 2013;3(5):297-311.
Thayer. Chemical & Engineering News. 2014;92(39):8-16.

1984

Hatch-Waxman Act

1989 2008 20172002

ANDA

Market
Exclusivity

GENERIC PRESCRIPTIONS
(% of total)

33% 53% 72% 90%

Presenter
Presentation Notes
While  there may not be a definitive date when the first copy or “generic” drug was produced, in the United States we consider the starting point of the generic drug market to be September 1984 when Congress passed the Drug Price Competition & Patent Term Restoration Act, known as the “Hatch-Waxman Act.” This amended the U.S. Food Drug and Cosmetic Act to include provisions to provided incentives for generic competition by facilitating a simplified approval process through the Abbreviated New Drug Application (ANDA) as a method to increase access to affordable medications. Simultaneously, the Act also protected innovator companies by including a new form of market exclusivity to prevent any disruption that the FDA approval process for a generic competitor from disrupting the current market. This resulted in an immediate increase in generic drug availability and utilization, increasing generic market share from 8% in 1984 to 33% in 1989.



Adverse Events

Lewis, et al. J Contemporary Health Law & Policy. 1992;8(1):361-378.
Kesselheim AS. CMAJ 2011;183(12):1350-1351.
Eban K. Self 2009. www.self.com /health/2009/06/dangers-of-generic-drugs?currentPage=1. 
Huckman M. CNBC. 2007 Oct. 29. Available: www.cnbc.com/id/21528009.

1984 1985 1988 1989 1992

Generic Drug 
Enforcement Act

470 ANDAs filed

1069 ANDAs filed

Investigation by House Energy and Commerce = 
Multiple convictions of FDA officials, manufacturers, 
consultants for bribery

Manufacturers discovered to 
be falsifying data 

Presenter
Presentation Notes
There  were some unintended side-effects, however. In 1985 the FDA was flooded with over 1000 ANDAs, which was more than double the number from the year before, so they were a bit overwhelmed. In 1988 an investigation by the House Energy and Commerce Subcommittee on Oversight and Investigations resulted in several convictions of FDA officials, drug firms, and consultants after uncovering briberies for getting quicker approval of certain generic drugs. Furthermore, in 1989, the investigation found some generic manufacturers were falsifying data, and in at least one case the generic manufacturer used the branded product as the test substrate that they then reported in the application. 



Adverse Events

Lewis, et al. J Contemporary Health Law & Policy. 1992;8(1):361-378.
Kesselheim AS. CMAJ 2011;183(12):1350-1351.
Eban K. Self 2009. www.self.com /health/2009/06/dangers-of-generic-drugs?currentPage=1. 
Huckman M. CNBC. 2007 Oct. 29. Available: www.cnbc.com/id/21528009.

1984

Hatch-Waxman Act Market
Exclusivity

“Pay-To-Delay”

Meanwhile…

Generic
Drugs

Presenter
Presentation Notes
Meanwhile, innovator companies were staging a campaign to protect market share via extensive advertising, letters to pharmacists and physicians saying that generic products were inferior to their branded counterparts and using them was detrimental to the health of their patients. The Hatch-Waxman Act also paradoxically opened the door for patent litigation, and the use of “pay-to-delay” settlements in which, typically, an innovator company pays a generic company to delay market launch for a period of time, thus guaranteeing longer market exclusivity for the innovator product.
 
Significant  backlash against generic products also occurred based on anecdotal reports that appeared in the media inciting a general mood of skepticism in spite of little rigorous evidence showing any clinically significant difference. Nevertheless, the debate raged in the lay press with the result of slowing utilization of generic drugs.  



Economic Impact of Generics in the U.S.

https://accessiblemeds.org/resources/blog/2018-generic-drug-access-and-savings-report
https://accessiblemeds.org/resources/blog/2017-generic-drug-access-and-savings-us-report
https://accessiblemeds.org/resources/blog/2018-generic-drug-access-and-savings-report

90%

$265 billion

Prescriptions filled with 
generics in 2017

Prescription drug spending
attributed to generics

Savings to U.S. healthcare 
system in the past decade

Savings to the U.S. healthcare 
system in 2017 alone

23%
$1.6 trillion

Presenter
Presentation Notes
Generic drugs account for over 90% of prescriptions in the US, but account for only 23% of prescription drug spending .
Generic drugs have saved the US healthcare system more than $1.6 trillion in the past decade .
Savings totaled over $265 billion in the US in 2017 alone .  



Biosimilars:
Definition and Regulatory 

Landscape



Types of Drugs: Chemical vs Biologic

• Well-defined composition
• Simple structure
• Small size
• Minimal or no 

heterogeneity
• Typically have more than 

one pharmacological target

Chemical Drugs

• Composition defined to a 
certain extent

• Complex structure
• Big size
• Significant (micro) 

heterogeneity
• Often highly specific

Biologic Drugs

Original Generic Original Biosimilar

Pharmacol Res. 2018 Jul;133:251-264.

Presenter
Presentation Notes
Let’s set some context to establish why biologics and biosimilars are different and more complex than small-molecule drugs and generics. Traditional small molecule drugs are based on chemicals with well-defined structures with little or no heterogeneity. Therefore the active ingredient of a generic drug is an exact copy of the active chemical entity in the reference product. Biologic drugs are inherently more complex in that they are typically very large molecules with a complex multi-level structure that are often defined by an amino acid sequence. Biologic drugs have inherent variability due to the nature of the product itself, and may even exhibit significant variability within or across batches of the same product. A biosimilar, then, is equally complex and the development process is much more complicated as even characteristics of the reference biologic are something of a moving target.



Biosimilar or Biosimilarity

Definitions

“the biological product is highly similar to the reference product notwithstanding 
minor differences in clinically inactive components” and “there are no clinically 
meaningful differences between the biological product and the reference product in 
terms of the safety, purity, and potency of the product”  [PHS Act Section 351(i)(2)]

“the single biological product licensed under subsection (a) against which a 
biological product is evaluated in an application submitted under subsection 
(k)”  [PHS Act Section 351(i)(4)]

Reference Product

Presenter
Presentation Notes
Let’s begin with a few definitions so we are all clear about the terminology we are working with today. These definitions are from the legislation. READ DEFINITION



Biosimilars in the U.S.

www.fda.gov/biosimilars

2010

Biologics Price Competition and 
Innovation Act of 2009 (BPCIA)

abbreviated licensure pathway for biological 
products shown to be biosimilar to or 
interchangeable with an FDA-licensed reference 
product

351(k) Application

Presenter
Presentation Notes
Legislation around biosimilars first passed in the United States in 2010 with the Biologics Price Competition and Innovation Act of 2009, or BPCIA. This allowed an abbreviated regulatory pathway for biosimilars through the 351(k) application process. 



Biosimilar*

Mechanism of action 

Label Indications 

Dosage form/Route/Strength 

Manufacturing

Requirements for FDA Registration
Compared to Reference Product:

https://www.fda.gov/biosimilars

✓
✓
✓
✓
✓

Presenter
Presentation Notes
The BPCIA provided the basis for the criteria FDA requires for registration of a biosimilar product.

Biosimilar*
Same mechanism of action (to the extent known)
Labeled indications approved for the reference product
Same dosage form, route of administration, strength 
Manufacturing process meets standards for safety and quality 



Requirements for FDA Registration

https://www.fda.gov/biosimilars

Demonstrating Biosimilarity TOTALITY of EVIDENCE

Analytical

Non-Clinical

Clinical Pharmacology

Additional Clinical Studies

Demonstrate the product is “highly similar” 
to the reference product

Toxicity

Clinical study to assess immunogenicity 
and PK/PD showing safety/purity/potency 
in at least 1 relevant indication

If necessary

Presenter
Presentation Notes
Demonstrating biosimilarity from the FDA perspective depends on the TOTALITY of EVIDENCE. Manufacturers must demonstrate the product is ”highly similar” using analytical tools to evaluate the structure of the protein and show that the active site of the molecule will elicit the expected clinical response. They undergo pre-clinical toxicity studies, and clinical studies to assess pharmacokinetics and pharmacodynamics and immunogenicity in human subjects, and must demonstrate no discernable difference safety, purity, and potency. Additional clinical studies are conducted only if necessary to address unanswered questions.



Development of Original, Generic and Biosimilar Medicines
Development of a novel drug (chemical or biological)

Development of a generic medicine

Development of a biosimilar biological drug

Molecular 
generators

In vitro tests and 
preclinical studies 

in animals
Phase I trial Phase II trial Phase III trial

Molecular 
generators

Quality, purity 
and stability 

assays
BE copy

Phase II trialPhase I trial 
/PK-PD

Preclinical assay 
in animals

Molecular 
characterization and in 

vitro biosimilarity 
demonstration

Molecule 
generation

Essential demonstration 
of biosimilarity

Security and activity 
confirmation

Comparability exercise

Efficacy and safety 
demonstration

Gámez-Belmonte R et al, Pharmacol Res. 2018 Jul;133:251-264.

Presenter
Presentation Notes
Here we can compare some of the differences in emphasis for development of a novel product and the corresponding generic and biosimilar. All begin with molecule generation, but in the standard novel drug pathway there is a focus on development and discovery, with a heavy emphasis on clinical trials. For generic drugs, the emphasis is on demonstrating bioequivalence to the reference product, and for biosimilar drugs the emphasis is on the analytical steps of development.



Biosimilars in Development in the U.S.

www.fda.gov

2013 2014 2016 20172015

NUMBER of PRODUCTS in 
FDA’s BIOSIMILAR DEVELOPMENT PROGRAM

46
56

62
65

29



2015

2016

2017

2018

Biosimilars Approved in US – as of September 2018

*FDA approval as a follow-on biologic

Biosimilars Review & Report. https://biosimilarsrr.com/us-biosimilar-filings/ (accessed September 5, 2018)
US Food and Drug Administration CDER List of Licensed Biological Products http://www.fda.gov (accessed September 5, 2018)

filgrastim-sndz (Zarxio®)

etanercept-szzs (Erelzi™)
infliximab-dyyb (Inflectra®)

insulin glargine (Basaglar®)*

adalimumab-atto (Amjevita™)infliximab-abda (Renflexis®)

adalimumab-abdm (Cyltezo™)

bevacizumab-awwb (Mvasi™)

trastuzumab-dkst (Ogivri™)

insulin lispro (Admelog®)*

infliximab-qbtx (Ixifi™)

epoetin alfa-epbx (Retacrit™)

pegfilgrastim-jmdb (Fulphila®)

filgrastim-aafi (Nivestym™)

insulin glargine (Lusduna™)*

Presenter
Presentation Notes
A total of 12 biosimilars have been approved in the US so far (15 if you count the insulin follow-on biologics - #2, #7, #11  Lusduna is approved but not yet marketed due to patent litigation) . Of those, only 4 biosimilars (and 2 follow-on biologics) are currently marketed. The remaining 9 have yet to launch for reasons we will discuss shortly.



Biosimilars Approved by EMA – as of September, 2018
Year of EMA Approval Biosimilar Product Reference Product Number of 

Products

2006 Somatropin Norditropin® 2

2007 Epoetin alfa Epogen® 3

2007 Epoetin zeta Retacrit® 2

2008/2009/2010/2013/2014 Filgrastim Neupogen® 9

2013/2014 Follitropin alfa Gonal-f® 2

2013/2016/2018 Infliximab Remicade® 4

2014/2017/2018 Insulin glargine Lantus® 3

2016 Enoxaparin sodium Lovenox® 2

2016/2017 Etanercept Enbrel® 2

2017/2018 Adalimumab Humira® 8

2017 Insulin lispro Humalog® 1

2017 Rituximab Rituxan® 6

2017 Teriparatide Forteo® 2

2017/2018 Trastuzumab Herceptin® 4

2018 Bevacizumab Avastin® 1

2018 Pegfilgrastim Neulasta® 2

European Medicines Agency. www.ema.europa.eu (accessed May 8, 2018)
Generics and Biosimilars Initiative. http://gabionline.net/Biosimilars/General/Biosimilars-approved-in-Europe. (accessed September 7, 2018)

TOTAL APPROVALS 

= 53*

*3 were withdrawn in 
2011, 2012, and 2016

Presenter
Presentation Notes
This is in contrast to the European Union, where the first biosimilar was approved by the EMA back in 2006 and so far there have been 53 approvals, with 50 currently marketed, and most of these products are getting significant market share.

http://www.ema.europa.eu/
http://gabionline.net/Biosimilars/General/Biosimilars-approved-in-Europe


Biosimilars:
U.S. Market Access and 

Utilization



Current Utilization Patterns in the U.S.

https://www.statista.com/statistics/869873/percentage-neupogen-sales-loss-to-biosimilars/
https://accessiblemeds.org/sites/default/files/2018-02/Doug%20Long.pdf
https://www.pacificresearch.org/wp-content/uploads/2018/06/PolicyObstaclesFweb.pdf

2017
22% of filgrastim salesfilgrastim-sndz (Zarxio®)

infliximab-dyyb (Inflectra®) 1.6% of infilximab sales

Presenter
Presentation Notes
Let’s return to the U.S. now. Remember the first biosimilar in the US was approved in 2015 and we only have 4 currently marketed, so it is not surprising that the overall utilization of biosimilars is relatively puny. However, the notable trend is that only Zarxio (filgrastim-sndz) has a notable market share at ##### of the US market by [volume]. The two infliximab products that are available currently account for ~5% of the market share COMBINED [REF]. The fourth product, Fulphila (pegfilgrastim) was just approved in July of 2018 and recently launched so we are waiting to see the market impact that product will have.



Biosimilar Sales

Adapted from: International Generic and Biosimilar medicines Association (IGBA). 2018. “Building on the Experience and 
Success of Biosimilar Medicines.” February 1. www.igbamedicines.org/doc/Module6.pdf



Factors Influencing U.S. Biosimilar Utilization

Regulatory

Business Decisions

Uncertainty

Presenter
Presentation Notes
I have put the main factors that are influencing biosimilar utilization and market access in the US in three main buckets, in no particular order: Regulatory, Business Decisions, and Uncertainty. This section of my talk could easily fill a few hours, so I am just going to provide an overview with some examples of the current market dynamics.



Factors Influencing U.S. Biosimilar Utilization

Regulatory

Business Decisions

Uncertainty

Presenter
Presentation Notes
I have put the main factors that are influencing biosimilar utilization and market access in the US in three main buckets, in no particular order: Regulatory, Business Decisions, and Uncertainty. This section of my talk could easily fill a few hours, so I am just going to provide an overview with some examples of the current market dynamics.



2010

Legislation Finally in Place: BPCIA

Factors Influencing U.S. Biosimilar Utilization

Delay in FDA Guidance

www.fda.gov
Brill A, Robinson C. Steps to reducing barriers to biosimilars in the U.S. 2018. www.getmga.com.

CMS policy
FDA naming policy

Slow approvals by FDA

Criticisms:

Presenter
Presentation Notes
Remember the BPCIA was enacted in 2010 to set the stage for biosimilars in the U.S. Approvals have been relatively slow. Some of the major criticisms from a regulatory standpoint include the amount of time it took FDA to issue guidance documents on biosimilarity (DATE) and interchangeability (DATE). In fact there is still lack of clarity and debate surrounding interchangeability. This has contributed to slower FDA approvals. CMS coverage policies were late in coming as well (DATE) that may have been a deterrent to biosimilar access. Specifically, until 2017 under Medicare Part B all biosimilars for a particular reference product were grouped under one J-Code, which limits individual manufacturers from setting their own price. For Part D coverage, which is where most biosimilars land at the moment, patients within the “Coverage Gap” were responsible for 50% of biologic drug costs, but not biosimilars. This meant biosimilars could actually be more expensive for beneficiaries in this gap.
Finally, opinions are also somewhat polarized on the FDA biosimilars naming policy that requires a 4-letter suffix that is “devoid of meaning” be added after the non-proprietary name of the biosimilar, but as yet is NOT a requirement for reference biologics. Opponents state that it adds to the perception that biosimilars are in fact different from the reference biologic




FDA Biosimilars Action Plan (BAP)

1. Improving the efficiency of the biosimilar and interchangeable 
product development and approval process;

2. Maximizing scientific and regulatory clarity for the biosimilar product 
development community;

3. Developing effective communications to improve understanding of 
biosimilars among patients, clinicians, and payers; and

4. Supporting market competition by reducing gaming of FDA 
requirements or other attempts to unfairly delay competition.

https://www.fda.gov/downloads/Drugs/DevelopmentApprovalProcess/HowDrugsareDevelopedand
Approved/ApprovalApplications/TherapeuticBiologicApplications/Biosimilars/UCM613761.pdf

Presenter
Presentation Notes
The FDA has become more public in their stance on biosimilars and recently released the Biosimilars Action Plan (BAP) that is a rather sweeping document with the intent to reduce some of the identified barriers to market access. It is yet to be seen what actions will emerge from this, but at least the acknowledgement and effort is clearly present on behalf of the FDA to support biosimilar development and access in the U.S.



Factors Influencing U.S. Biosimilar Utilization

Regulatory

Business Decisions

Uncertainty

Presenter
Presentation Notes
This may be among the most influential factors influencing biosimilar access and utilization in the U.S.



Factors Influencing U.S. Biosimilar Utilization

2010

BPCIA Market Tactics

Biosimilars
“Pay-To-Delay”

Contracting

Patent Litigation

Brill A, Robinson C. Steps to reducing barriers to biosimilars in the U.S. 2018. www.getmga.com.

Presenter
Presentation Notes
Remember what I discussed earlier about some unintended side-effects of the Hatch-Waxman Act in opening the door to market tactics to stall the availability and use of generic drugs beginning in the late-1980s. Well, we are seeing similar market tactics now with biosimilars. There have been “pay-to-delay” agreements to delay launch of new biosimilars, there are some contracting negotiations at the level of PBMs and payers that are dis-incentivizing coverage of biosimilar products, and patent litigation is stalling market entry. The result is a lower than expected uptake of biosimilars in the U.S. Similar to what we saw with generic drugs at the beginning.



Factors Influencing U.S. Biosimilar Utilization

Regulatory

Business Decisions

Uncertainty

Presenter
Presentation Notes
Another major barrier to biosimilar utilization is uncertainty on the part of both patients and healthcare practitioners.



Factors Influencing U.S. Biosimilar Utilization

Adapted from: Cohen et al. Awareness, Knowledge, and Perceptions of Biosimilars Among 
Specialty Physicians. Adv Ther 2017;12(2):2160-2172.

Uncertainty - Prescribers

• 1,201 US physicians in 
specialties that are high 
biologics prescribers

• 75% trust the FDA approval 
decisions, but…

• When asked if they believe 
biosimilars are safe and 
appropriate for naïve and 
existing patients….

Presenter
Presentation Notes
One recent study surveyed 1200 physicians in specialties that are the highest prescribers of biologics and found that while the majority trusted the approval decisions made by the FDA, only about 35% to 57% believed FDA approved biosimilars were safe and appropriate. The physicians most comfortable were the oncologists, who I might argue are inherently more comfortable with treatments they may not have as much experience with, as they are often treating conditions for which there are few or no options available, or patients fail on the standard regimens so they try less common treatment options.



Factors Influencing U.S. Biosimilar Utilization

Jacobs et al. Patient attitudes and understanding about biosimilars: an international cross-sectional survey. 
Patient Preference and Adherence 2016;10:937-948.

Biologics Biosimilars
Basic
awareness

No 
knowledge

Currently 
use

Basic 
awareness

No 
knowledge

Currently 
use

Patient (n=635) 30% 33% 18% 9% 54% 2%

Patient advocate (n=245) 47% 10% 29% 20% 31% 9%

General public (n=250) 11% 57% N/A 6% 70% N/A

Uncertainty - Patients

• N = 3,198 patients with 
inflammatory diseases or 
cancer that could be treated 
with available biosimilars

• 38.8% from US.

Note: ”Caregiver” category (N = 111) not included in this table
Not all categories sum to 100% due to rounding 

• Basic awareness = Defined as 
reporting at least a general 
impression of biologics or knew the 
term “biologic” or “biosimilars”. 

Presenter
Presentation Notes
Another study surveyed over 3000 individuals (1,241 from the U.S.) who were either patients diagnosed with diseases for which biosimilars could be part of their treatment, patients who were also part of advocacy organizations, and the general public. Individuals were asked about there general knowledge of both biologics and biosimilars. Not surprisingly, the highest percentage of patient advocates reported a basic awareness of biologics, defined as “at least a general impression, or knew the term ’biologic’ or ‘biosimilars’”, but then 31% had no knowledge of biosimilars. In the general public the majority have no knowledge of biologics or biosimilars.



Factors Influencing U.S. Biosimilar Utilization

Adapted from: Jacobs et al. Patient attitudes and understanding about biosimilars: an international cross-
sectional survey. Patient Preference and Adherence 2016;10:937-948.

Uncertainty - Patients

• Basic awareness = Defined as reporting at least a general impression 
of biologics or knew the term “biologic” or “biosimilars”. 

Presenter
Presentation Notes
In the same study, among people in the US who reported awareness of biosimilars, half or fewer felt that biosimilars were safe, effective, and affordable.



Factors Influencing U.S. Biosimilar Utilization

Post-approval studies evaluating comparative safety and effectiveness will 
be critical to generating real-world evidence to inform clinical practices and 

policy decisions

Medical Specialists’ Attitudes to Prescribing Biosimilars
Pharmacoepidemiol Drug Saf 2017;26(5):570-577.

Subjective Complaints as the Main Reason for Biosimilar Discontinuation After Open-Label Transition from 
Reference Infliximab to Biosimilar Infliximab

Arthritis Rheumatol 2018;70(1):60-68.

Barsell et al. A Survey Assessment of US Dermatologists’ Perception of Biosimilars
J Drugs Dermatol 2017;16(6):6122-615.

….and others

OPPORTUNITY FOR EDUCATION

Presenter
Presentation Notes
There are more studies describing uncertainty or lack of awareness around biosimilars, which offers an opportunity, in fact an ESSENTIAL opportunity, for education of both patients and helathcare practitioners.



Biosimilars:
Data Sources for 
Decision-Makers



Data Source – Clinical Trials

Strengths:

Randomized Controlled Trials (RCTs) =  GOLD STANDARD

Carefully designed to reduce:
BIAS
CONFOUNDING
PLACEBO EFFECT

Hannan EL. J Am Cardiol Intv. 2008;1(3):211-217.

Presenter
Presentation Notes
Randomized Controlled Trials have long been considered the Gold Standard for Evidence Based Medicine, 



Data Source – Clinical Trials

Greenfield. Value in Health 2017;20:1023-4.
Jarow, et al. JAMA 2017;318(8):703.

Very Expensive

Cover a limited length of time, often very short

Exclude potentially large segments of the population

✓
✓

Limitations:

Do not often reflect normal clinical settings✓
$

May not be sufficient to address all relevant questions✓



Real world evidence development initiatives are focused 
on expanding evidence effectively, rapidly and cost 

effectively (e.g., FDA EvGen, PCORI, NIH Collaboratory)

G
aps in Evidence

Origins in the Gap in Evidence

6-7 years & $0.8B-$1.2B on a few thousand patients
CONSEQUENCE 

• Great variation between study cohorts and real-world population
• Resistance from payers to reimburse for new therapies
• Hesitation of physician to prescribe therapy
• Undetermined real-world effectiveness of treatments

Phase 1 Phase 2 Phase 3 Phase 4
20-100 healthy 

volunteers
100-500 patients with 

target condition
1000-5000 patients with 

target condition
Post-marketing research 

and monitoring

Evidence

Real-world utilization quickly outpaces available clinical evidence



Data Sources – Real World Evidence (RWE)

“The FDA uses RWE for regulatory decisions, albeit primarily related to safety. 
Nevertheless, for some drugs, the demonstration of efficacy has been based on 
RWE from case series or registries.” – Jarrow et al.

“Multiple converging sub-studies from the same populations, or 
independent studies combining multiple data sources, could bring real-
world data closer to ‘causality’ and could be perceived as acceptable 
alternatives to randomized trials.” - Greenfield

https://healthpolicy.duke.edu/sites/default/files/atoms/files/rwe_white_paper_2017.09.06.pdf
Greenfield. Value in Health 2017;20:1023-4
Jarow et al. JAMA 2017;318(8):703.
Anglemyer et al. Cochrane Database Syst Rev 2014 Apr 29;(4):MR000034

RWE and Regulatory Use— 21st Century Cures requires FDA to 
establish a program to evaluate potential use of RWE for approval of new 
indications or to satisfy post-approval study requirements, label expansion or 
revision, and benefit/risk profiles

“…on average, there is little evidence for significant effect estimate differences 
between observational studies and RCTs, regardless of specific observational 
study design, heterogeneity, or inclusion of studies of pharmacological 
interventions.” – Anglemyer et al.



Strength of Secondary Data

Patient interaction with the U.S. healthcare system generates data

Why is data collected?
• Payment/billing
• Document clinical care
• Physician decision support
• Recordkeeping
• Registries
• Data provide rich source of information for patient safety evaluations

Platt R, et al. Pharmacoepidemiol Drug Saf. 2012 Jan;21 Suppl 1:1-8.

Commonly Used Data Sources
Administrative Claims

Electronic Medical Records

Presenter
Presentation Notes
1: Platt R, Carnahan RM, Brown JS, Chrischilles E, Curtis LH, Hennessy S, Nelson JC, Racoosin JA, Robb M, Schneeweiss S, Toh S, Weiner MG. The U.S. Food and Drug Administration's Mini-Sentinel program: status and direction. Pharmacoepidemiol Drug Saf. 2012 Jan;21 Suppl 1:1-8. doi: 10.1002/pds.2343. PubMed PMID: 22262586.



Demographic

Coverage PatID Birth Date Sex/Race ZIP Code

5291321 07/29/63 M/Unknown 02119

Bob’s Story

20122011 20142013

Encounter
• 12/11/12

Office Visit
• Dx:

Hypertension

Dispensings
• 12/11/12
• Rx: Anti-

hypertensive

Encounter
• 1/1/2011

Office Visit
• Dx:

Influenza 
with 
pneumonia

Encounter
• 10/31/13

Office Visit
• Dx:

Hypertension

Dispensings
• 1/1/2011
• Rx: Antibiotic

Encounters
• 3/15/2012

Emergency Department
• Px: appendectomy

• 3/15/2012-3/18/2012
Hospital
Inpatient stay

Lives in Boston, MA Diagnosed with hypertensionHas appendectomy Routine Office Visit

Bob is a 47-50 year old male with 1,035 days of observed time



ISPOR/ISPE Task Force on RWE - Recommendations

 Define study (questions and purpose)
• Exploratory
• Hypothesis evaluating treatment effectiveness (HETE)

 Public posting of study protocol and analysis plan 
 Publish study results (or post on website)
 Enable replication (same data and analyses) 
 Confirm important findings (2nd data source & population) 
 Publicly address methodologic criticism after publication
 Include key stakeholders in design, conduct & dissemination

Berger et al. Value in Health 2017;20:1001-8



Real World Evidence
Limitations:

Data is usually collected for reasons OTHER THAN research, 
NOT RANDOMIZED✓
Longitudinal: Requires consistent care in one healthcare 
delivery system and/or insurance plan✓

Market uptake: influences research capability✓
✓ Clinical outcomes: may not be readily identified

Coding: Non-specific codes or errors✓
Hannan EL. J Am Cardiol Intv. 2008;1(3):211-217.



BBCIC:
One Approach to 

Real-World Evidence 
Generation



BBCIC - Background

A non-profit, multi-stakeholder, scientific public service initiative 
conducting rigorous post-marketing observational research to 
monitor biosimilar products and novel biologics for effectiveness 
and safety 

Presenter
Presentation Notes
The Biologics and Biosimilars Collective Intelligence Consortium (BBCIC) is an organization with a mission to do just that. BBCIC is a non-profit, multi-stakeholder, scientific public service initiative conducting rigorous post-marketing observational research to monitor biosimilar products and novel biologics for effectiveness and safety in a real-world setting.



Generics saved the US well over $1.6 trillion in past decade but it took 20 years.

BBCIC Purpose: Why the BBCIC Is Needed

Shrank et al. Ann Pharmacotherapy, 2011;45(1):31-8.
http://www.gastro.org/press_releases/2015/7/29/national-survey-reveals-gastroenterologists-views-on-biosimilar-drugs

Physician survey, 2011

Physician survey, 2015

GENERICS

BIOSIMILARS 78% – very concerned about 
safety/immunogenicity

23% – concern about efficacy
50% – concern about quality

–Generics are safe and effective, resulting in increased patient access to critical medications.
–Slow generic uptake influenced by anecdotal reports that got wide press coverage.
–Lingering uncertainty among physicians and patients about safety and comparability.

Presenter
Presentation Notes
The BBCIC didn’t come into being by accident.
It began with an informal poll several years ago among AMCP members asking the question: How can we be proactive with biosimilars? 
The common theme was “remember what happened with generics!” 
Generics have made a significant contribution to public health by providing safe and effective medications that have saved the US $1 trillion in past decade.  Generics have increased patient access to critical medications.  But it did not happen overnight. It’s been a 20 year journey that was slower than necessary due to unfounded safety and effectiveness concerns that arose from anecdotal reports that were picked up by the lay media, which fueled the discomfort and skepticism around using generics.
Even now, there is uncertainty surrounding the safety and comparability of generic products to the original branded product. In 2011 a survey of physicians found that there is still a major concern about quality and efficacy of generic drugs. Even more recently, a survey showed most physicians are very concerned about the safety of biosimilar products compared to the originator biologic.

These issues lead us to convene a taskforce, which subsequently led to a feasibility study and business plan, and the BBCIC was born as a future-minded strategy.



BBCIC Surveillance – Leveraging Sentinel Capabilities

BBCIC leverages the 
Sentinel Initiative

The AMCP BBCIC strategy provides a unique opportunity 
for Managed Care to support public knowledge of 
biologic and biosimilar drugs with robust science.

Improves the efficiency and 
cost-effectiveness of post-
marketed observational studies.

A forum for collaboration between managed care 
organizations, integrated delivery networks, PBMs, 
pharma companies and research institutions

BBCIC actively monitors 
biosimilars and innovators

Anonymous data from 
~150 million patients

BBCIC is a multi-
stakeholder collaboration

Diverse expertise allows 
for a larger voice with 
more credibility
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This gave us a unique opportunity to drive the science to speak to public uncertainty and to NOT allow anecdotal reports be the only source of information. With complex products entering the market, including biologic proteins, gene therapies, cell-based therapies and biosimilars, ensuring the quality, value and safety of this new category of treatments is of utmost importance. Biosimilars are just one of the burgeoning fields that requires a collaborative approach to research and education. 

Clinical trials are very expensive and the use of real world evidence (RWE) is gaining favor as a source of information that often is not available in clinical trials with restricted populations and of restricted duration. The BBCIC approach to surveillance is not reinventing the wheel. We are leveraging the significant scientific investment by the FDA in the Sentinel Initiative. To be clear, the BBCIC is NOT associated with the FDA, except we do have a close relationship with them, including a liaison who participates on the BBCIC planning board. BBCIC is also NOT Sentinel or simply using the Sentinel system, but we are leveraging the infrastructure and expertise developed with the Common Data Model. 

The BBCIC is based on a distributed data network model, illustrated on the right. In this network each data partner maintains independence and full ownership of their data. Each data partner responds to a study request, and their results are sent through a secure portal to our coordinating center based at Harvard. Analysts and programmers at the coordinating center then aggregate all the data, and de-identify it with regards to data source, and produce the final reports that are provided to our research teams.

Through this distributed network we are able conduct active surveillance of over 150 million patients across the US.

We will add data partners as they become available (e.g., CMS’ Medicare, the Cancer Research Network data, Hospital Corporation of America) or if data gaps require us to consider other data sources. 

A major strength of the BBCIC is the multi-stakeholder nature of the consortium. We are a collaboration between pharmaceutical manufacturers, academic researchers, payers, integrated delivery networks, and other managed care organizations. This gives us a much larger voice and more scientific integrity that would not be possible by any of the individual organizations. 

Another major strength of the BBCIC is that we are conducting ACTIVE SURVEILLANCE. We are proactively evaluating products in real clinical practice to identify safety risks, to support comparative effectiveness when there are multiple products to choose from, and to contribute to the totality of evidence surrounding market access decisions.



• The BBCIC Charter outlines transparent organized process for conducting research. 
There are no surprises. 

• CER protocols, designed by KOLs and following ISPOR-ISPE guidelines, must explicitly 
pre-specify the epidemiologic, statistical and clinical thresholds required to identify a 
safety-related finding.

• 18 founding participants including Managed Care Organizations, Integrated Delivery 
Networks, PBMs & Harvard-Pilgrim Health Care Institute

• Public representatives on Planning Board: ASCO, American College of Rheumatology, 
National Health Council

BBCIC Governance Overview

Presenter
Presentation Notes
The BBCIC Charter outlines an organized process for research.  There are no surprises. 
We work closely with Key Opinion Leaders with clinical and methodologic expertise to ensure our protocols are thorough and our studies well-designed and credible.
The consortium was initially started with 18 founding participants from multiple stakeholder organizations including manufacturers, payers, and other managed care organizations.
We also have representatives from other non-profit associations as well as several members from academia.





BBCIC Governance Overview
AbbVie 
Aetna 
Amgen
Anthem 
Apobiologix 
Boehringer 
Express Scripts KP 
Washington 
Harvard Pilgrim 
HealthPartners 
HOPA 
Henry Ford 
Merck 
Momenta
Optum
Pfizer 
Sandoz
Sanofi
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A balanced, collaborative approach to evidence generation is needed and we’re excited that our BBCIC Founders are making this possible.  In our work thus far there is a strong recognition that all stakeholders should have a voice in the discussion, and that no single stakeholder group should dominate the discussion.  
The other important aspect is that the BBCIC research teams and Planning Board arel facilitating multi-stakeholder engagement on the important issue of closing data gaps.

MORE DETAIL. What is FDA’s Liaison role.
FDA is excited that the BBCIC is using the common data model, tools and statistical methods they built in the Sentinel project.  The FDA has generously offered to provide a liaison for consultation purposes, to avoid duplication of effort and to maximize the efficiency of future tool development.
During our Organizational Phase, the BBCIC met with numerous pharmaceutical company’s pharmacovigilance teams.  The Charter (see section any 2.14 BBCIC Policy on Safety-Related Findings of Interest) describes the process for Assessing the Validity of a Safety-Related Finding of Interest and Informing the Science Committee and licensed manufacturers of a Safety-Related Finding of Interest.	
Importantly, any identification by the BBCIC Research Team of a potential safety-related finding of interest will be based on the Research Protocol which will explicitly pre-specify the clinical expert judgment, epidemiologic and statistical thresholds required to identify a safety-related finding.

MORE DETAIL. Is there an additional fee for requesting data, outside the annual participant fee?
Currently our Charter allows only the conduct of research approved by the BBCIC.  
The yearly Participant fee covers the conduct of all of the research approved by the BBCIC.





Coordinating Center

Data and 
scientific partners

Convened by

BBCIC Partner Organizations

Anthem
HealthCore

Kaiser Permanente 
Washington Health 
Research Institute Express Scripts

Harvard Pilgrim 
Health Care

Aetna

HOPA
Hematology/Oncology 
Pharmacy Association

Optum

Health Care Systems 
Research Network

HealthPartners, Henry Ford Health System
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How different is the BBCIC from the Sentinel? BBCIC partners represent 150M of the Sentinel 193M lives



BBCIC Scientific Operations

Disease and Biologic 
Products

(Research Teams)

Data & Infrastructure
Study Design & Analytic 

Methods
(Work Groups)

Gaps

Solutions

Study Design & Methods

Data Availability & 
Characterization

Hypothesis-driven 
Comparative Safety and 

Effectiveness Studies

Descriptive Studies



Strengths of BBCIC

 Stakeholders play an active and extensive role
 Focus on biologic class and diseases for new biosimilars
 Descriptive analysis 

• To understand patients, disease, treatments, outcomes
• To understand data, methods, gaps, possible solutions

 Comparative analysis
• Both safety and effectiveness
• All biosimilars for originator biologic

 Active surveillance
 Leverage Sentinel



BBCIC Progress to Date
June 2015

October 2015

February 2016

Q3 2016

Q3 2017

Q4 2017

Consortium officially kicked off

Governance approved

First research plan approved

Three research protocols initially registered on http://www.clinicaltrials.gov

Four research teams convened

Descriptive analyses conclude

Switching and NDC/J-Code Workgroups convened

Q1 2018
CER Methods and ICD-10 Conversion Workgroups convened

Q4 2018 Convene CER Research, Trastuzumab descriptive analysis, 
Switching Methods descriptive analysis

Descriptive analysis publications in preparation

Presenter
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The BBCIC was officially convened in 2015, and this timeline gives you a sense of what we have accomplished in quite a short time. Cate is now going to go into more detail about the what we have done so far, and where we are headed.



BBCIC 2017-2019: Lines of inquiry
• Data fitness / infrastructure

– Data availability and characterization
• Capture of NDC information on medical claims

– Impact of transition from ICD-9 to ICD-10, claims-based 
algorithms

• Descriptive studies

• Study design and methods 
– Switching study design and analytic approaches 
– Comparative safety/effectiveness study design and 

analytic approaches

• Protocol-Driven Comparative 
Safety/Effectiveness Studies



BBCIC - Progress

• What we have DONE

• What we are DOING
• What we PLAN to DO
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Descriptive Analysis Research Teams
In 2016, the BBCIC Science Committee convened 4 research teams to conduct descriptive analyses 

using the BBCIC DRN

Project Disease Indications Drugs
Insulins • Diabetes Insulin

Colony Stimulating Factors 
(G-CSF)

• Febrile Neutropenia risk reduction 
in non-myeloid malignancies 
treated with myelosuppressive 
anti-cancer drugs associated with 
febrile neutropenia

Filgrastim (Neupogen), PEG-filgrastim (Neulasta), TBO-
filgrastim, filgrastim-sndz (Zarxio)

Anti-Inflammatories

• Rheumatoid Arthritis
• Psoriasis
• Psoriatic Arthritis
• Ankylosing Spondylitis
• Ulcerative Colitis
• Crohn's Disease

Adalimumab (Humira), infliximab (Remicade),infliximab-dyyb
(Inflectra), infliximab-abda (Renflexis), rituximab (Rituxan), 
tocilizumab (Actemra), abatacept (Orencia), etanercept 
(Enbrel), certolizumab (Cimzia), golimumab (Simponi), 
ustekinumab (Stelara), secukinumab (Cosentyx), natalizumab 
(Tysabri), golimumab (Simponi)

Erythropoeitin-
Stimulating Agents (ESA)

• Anemia (CKD, Hemodialysis) Epoetin alfa (Epogen, Procrit) darbepoetin alfa (Aranesp), 
methoxy polyethylene glycol-epoetin beta (Mircera)

Presenter
Presentation Notes
Over the next few minutes I am going to give a very high level overview of the research that we have accomplished to date. In 2016 we convened four research teams to conduct descriptive analyses of these four disease states. These descriptive analyses were a necessary first step in our journey toward comparative effectiveness research, with the goal of 1) understanding our data, 2) seeing if we can in fact reliably capture the patient population of interest, 3) seeing if we can reliably identify the diseases, drugs, and outcomes of interest, and 4) identifying any gaps or limitations that need to be resolved before we can progress with CER studies. That relates to some of the challenges with observational studies that Mike described. I am not going to spend as much time on the actual data results, but more on what we learned about observational research in the context of our data.



Descriptive Analysis Research Teams
In 2016, the BBCIC Science Committee convened 4 research teams to conduct descriptive analyses 

using the BBCIC DRN

Project Objective Outcomes

Insulins
Describe treatment patterns and outcomes of adult 
patients with diabetes who use long-acting (LAI) or 
intermediate-acting (NPH) insulin

(1) major cardiac events, combined; severe 
hypoglycemic events; (2) A1C baseline and follow-
up

Colony Stimulating 
Factors (G-CSF)

Descriptive analysis G-CSF use in breast or lung cancer 
patients who received chemotherapy with Grade III or IV 
neutropenic-risk. 

(1) rate of hospitalizations; (2) severe neutropenia; 
anaphylaxis; combined measure of bone pain, 
glomerulonephritis, capillary leak syndrome, 
hyperleukocytosis and splenic rupture. 

Anti-Inflammatories Describe treatment patterns and outcomes of patients 
with autoimmune diseases receiving biologic treatments

Serious infections requiring hospitalization. 

Erythropoeitin-
Stimulating Agents (ESA)

Assess the feasibility of currently available BBCIC data to 
conduct a study of ESA biosimilars and innovators in 
hemodialysis (HD) patients. 

Chronicity of HD among patients; similarity of 
population of HD patients described by USRDS

• Outcome rates were consistent with other clinical and observational studies.
• With the BBCIC DRN we are able to reliably identify and characterize exposures, 

outcomes, and potential confounders for the disease cohorts of interest.
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Over the next few minutes I am going to give a very high level overview of the research that we have accomplished to date. In 2016 we convened four research teams to conduct descriptive analyses of these four disease states. These descriptive analyses were a necessary first step in our journey toward comparative effectiveness research, with the goal of 1) understanding our data, 2) seeing if we can in fact reliably capture the patient population of interest, 3) seeing if we can reliably identify the diseases, drugs, and outcomes of interest, and 4) identifying any gaps or limitations that need to be resolved before we can progress with CER studies. That relates to some of the challenges with observational studies that Mike described. I am not going to spend as much time on the actual data results, but more on what we learned about observational research in the context of our data.



Descriptive Analysis – Lessons Learned

Project Challenges Lessons Learned/Solutions

Insulins • Design Considerations
• Coding algorithms for diagnosis inconsistency
• Careful attention to episode gap length 
• Alternative methods for patient adherence

G-CSF • Exposures
• Outcomes

• Broader inclusion criteria
• Careful attention to covariates and clinical outcome 

measures

Anti-Inflammatory • Outcomes

• Clinical effectiveness measures are difficult to identify 
from administrative claims

• Pilot to link PRO and clinical measures to claims
• Include linked EMR + claims data sources

ESA • Data Sources • Data sources with adequate patient numbers

• The BBCIC DRN is robust and reliable for large-scale observational studies

• Additional methods and data sources are being incorporated to enrich the 
data and capabilities of the BBCIC 

OVERALL: 



BBCIC - Progress

• What we have DONE

• What we are DOING
• What we PLAN to DO



Lessons Learned - Infrastructure Improvements
Data Improvements

• Address multiple gaps identified in descriptive analyses
• Pilots with Patient Reported Outcomes from MTM or Specialty Pharmacy providers
• Pilots with mobile health patient reported outcomes tied longitudinally to the 

Common Data Model

Add Data Partners
• Cancer Research Network
• Medicare ESRD Full data set
• Anthem HealthCore Integrated Research Environment (HIRE)
• ASCO CancerLinQ

Expand Common Data Model
• Outcomes measures

Presenter
Presentation Notes
If there is one thing certain, it is that RWE is constantly undergoing refinement.  We list on this slide data improvements and expansion (including possible additional data partners) 

MORE DETAIL. Will international data, besides US data, be available in the future?
Currently, the BBCIC does not have any international data partners.  Our Participants and researchers work with international surveillance teams and should collaboration be necessary, we believe we have the contacts to make this happen expeditiously.
We have confirmed with many stakeholders including the FDA that our intended use of a 100-millon-life distributed research network to focus squarely on biologics and biosimilars is unprecedented.   Internationally there are many product- or disease-specific registries, but their data have not been harmonized. 
The Planning Board will consider future need for registrations in other registries such as the EMA Post Authorization Efficacy and Safety Studies (PAES and PASS).




Workgroups
In 2017, the BBCIC Science Committee convened 4 workgroups to develop 
best practices in research methodology and a platform for future studies

Project Challenges Addressed Study Goal

Switching • Design Considerations Treatment of switching/sequencing as a 
covariate/confounder in BBCIC CER studies

CER Methods • Design Considerations
Develop best-practices based on current 
methodology for conducting observational 
comparative-effectiveness research

NDC / J-Code • Exposures
• Outcomes

Investigate the extent to which NDCs are being 
supplied on physician-office claims

ICD-10 Mapping • Exposures
• Outcomes

In preparation for future descriptive and CER 
projects, ICD-9 codes are being mapped to ICD-
10 codes to allow utilization of data both before 
and after October 2015.



BBCIC - Progress

• What we have DONE

• What we are DOING
• What we PLAN to DO



Upcoming BBCIC Research - 2019
COMPARATIVE EFFECTIVENESS

DESCRIPTIVE ANALYSIS

METHODS

G-CSF
First BBCIC CER study to compare the G-CSF originator biologic to available biosimilars in the US. The Research Team is 
expected to kickoff in Q4 of 2018 and research will commence in earnest by the end of the year. 

Insulins
The topic of a PCORI grant application.

Switching Methods Descriptive Analysis 
The next phase of the Switching Methods Workgroup. This study will include an in-depth discussion of best practices for 
study design, and a descriptive analysis to test study designs in the BBCIC DRN. 

Trastuzumab Descriptive Analysis 
We anticipate research will commence research in Q1 2019. 



BBCIC Future Directions
Expanded Research Scope

• Priority research in current and emerging BIOSIMILARS
• We are the BIOLOGICS and Biosimilars Collective Intelligence Consortium
• Opportunities for drug class or disease level research

Expanded Partnerships
• Pursuing partnerships to leverage resources for specific projects
• Seeking new participating members (manufacturers, managed care, PBMs, research 

organizations, data partners) 

Expanded Data Capabilities
• Adding new data sources to enrich the BBCIC DRN
• Exploring inclusion of patient-reported and clinical data with administrative claims

Expanded Communications Plan
• PUBLICATIONS!!
• Increased public exposure to research programs and results



Anticipated Publications in 2019
 Methods and Infrastructure

• CER Methods Systematic Review
• CER Methods Best-Practices and Recommendations
• ICD-9 to ICD-10 Mapping
• NDC/J-Code Patterns and Implications in Physician Claims
• Switching Patterns Descriptive Analysis

 Observational Research
• Descriptive Analyses: Insulins, Anti-Inflammatories, G-CSF, ESA
• G-CSF: Design of a CER Study
• G-CSF: Preliminary Results
• Trastuzumab: Design of a Descriptive Analysis
• Trastuzumab: Preliminary Results



Practical Application of BBCIC Research
WHAT WE PROVIDE:

WHAT WE NEED:

REAL-WORLD EVIDENCE
Fill evidence gap with large-scale, multi-stakeholder, post-marketing assessment of 
biosimilars and reference biologics

EDUCATION
Source of education for stakeholders

ENGAGEMENT

Manufacturers

Health Plans Pharmacy Benefit Managers

Prescribers and Healthcare PractitionersPatients
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As we begin publishing, and expanding our research into Comparative Effectiveness studies, we are actively working to fill the evidence gap for biosimilar products once they enter clinical practice. We are also positioned to be a source of education for all of our stakeholders. What do we need to take this We believe the results of our work will help support decision makers in making treatment choices. This means there is a ripe opportunity for much more engagement with our stakeholder, including more manufacturers, health plans, PBMs, prescribers and other healthcare practitioners, and, importantly, patients. 




Sources of 
Post-Marketing Data



Rapidly Evolving Landscape

73

https://www.cnodes.ca

https://pcornet.org

https://fda.gov



Sources of Post-Marketing 
Data for BIOSIMILAR 

Research



Post-Marketing Research - BIOSIMILARS

To date the only multi-stakeholder, multi-source research 
consortium dedicated to proactive surveillance of safety and 
effectiveness of biosimilar products and reference biologics
in the United States

Presenter
Presentation Notes
The Biologics and Biosimilars Collective Intelligence Consortium (BBCIC) is an organization with a mission to do just that. BBCIC is a non-profit, multi-stakeholder, scientific public service initiative conducting rigorous post-marketing observational research to monitor biosimilar products and novel biologics for effectiveness and safety in a real-world setting.



POST-TEST



LQ1: Which of the following were barriers to generic drug adoption and utilization 
in the United States?

77

a. An unexpected side effect of the Hatch-Waxman Act that facilitated “pay-to-
delay” arrangements

b. A 1988-1989 investigation resulted in convictions of FDA officials, 
manufacturers, and consultants for bribery

c. Patients and prescribers were uncomfortable with generic drugs
d. All of the above



LQ1: Which of the following were barriers to generic drug adoption and utilization 
in the United States?
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a. An unexpected side effect of the Hatch-Waxman Act that facilitated “pay-to-
delay” arrangements

b. A 1988-1989 investigation resulted in convictions of FDA officials, 
manufacturers, and consultants for bribery

c. Patients and prescribers were uncomfortable with generic drugs
d. All of the above



LQ2: Which of the following is a LIMITATION of clinical trial data?

a. Designed to reduce confounding and bias
b. Potentially excludes large segments of the population who may be treated 

with the drug in real-world practice
c. Provides evidence that assesses safety and efficacy of the drug to support 

regulatory requirements
d. All of the above
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LQ2: Which of the following is a LIMITATION of clinical trial data?

a. Designed to reduce confounding and bias
b. Potentially excludes large segments of the population who may be treated 

with the drug in real-world practice
c. Provides evidence that assesses safety and efficacy of the drug to support 

regulatory requirements
d. All of the above
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LQ3: Data produced from research by organizations such as the Biologics and 
Biosimilars Collective Intelligence Consortium could be used to inform treatment 
and coverage decisions. 

a. True
b. False

81



LQ3: Data produced from research by organizations such as the Biologics and 
Biosimilars Collective Intelligence Consortium could be used to inform treatment 
and coverage decisions. 

a. True
b. False
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LQ4: There are multiple organizations conducting post-marketing surveillance 
specifically on biosimilars and their reference biologics in the United States

a. True
b. False
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LQ4: There are multiple organizations conducting post-marketing surveillance 
specifically on biosimilars and their reference biologics in the United States

a. True
b. False
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Cate Lockhart, MS, PharmD, PhD
Program Director, BBCIC
clockhart@bbcic.org
Office: 703-684-2646

QUESTIONS?
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