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At The American Journal of Managed Care, we strive to work with stake-
holders whose collective voice will reform the way healthcare is deliv-
ered. Part of this involves keeping current with the latest news on FDA 

drug approvals, including major market trends, new product launches, and the 
overall approval process.

To provide you with information to help in decision making, we launched the 
Formulary Central digital resource. As a supplement to this resource, we are 
publishing special issues covering the product pipeline. The articles in these 
issues will offer a more in-depth understanding of the approval process, along 
with detailed information on specific new drug approvals.

This issue of the Product Pipeline Review provides information on drug and 
treatment approvals in the second half of 2015, key facts for stakeholders re-
garding biosimilars and the 21st Century Cures Act, and clinical perspectives 
on important topics, including payer strategies for managing specialty oncol-
ogy pharmaceuticals, personalized care for patients with diabetes, access to 
evidence-based care for obesity, and addressing the opioid epidemic via a 
multi-pronged approach.

We hope you enjoy this special issue, and, as always, we thank you for reading.

Sincerely,

Mike Hennessy, Sr
Chairman and CEO
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A decade ago, managed care plans were predicting big things 
for the future of biosimilars. However, as of late 2015, only 
1 biosimilar had been approved for use in the United States. 

The uniquely rigorous approval process for biosimilars is a key bar-
rier. Evolving regulations have led to a slow debut of biosimilars 
in the United States. For example, as of this writing, FDA naming 
protocols and CMS reimbursement codes have not yet been final-
ized. CMS is proposing to assign a single J-code to all biosimilars 
within a therapeutic group. Historically, however, reimbursement 
based on J-code has been criticized as inaccurate and has been a 
challenge for provider-payer relationships. The CMS J-coding story 
is certainly one to watch. Evolving agency policy and federal regu-
lations will be 2 of the key factors for the successful approval and 
market acceptance of biosimilars.

The initial debut of America’s first biosimilar in March 2015 
ushered in a new era—one of substantial uncertainty, but signifi-
cant potential, for cost savings for managed care. This article on 
biosimilars addresses some of the remaining key questions and 
presents key facts regarding these medications from a managed 
care stakeholder perspective.

Savings in the Forecast
Although most agree that biosimilar medicines can potentially 
save billions of healthcare dollars, the originator or “reference” 
biologicals remain a significant budgetary concern for managed 
care plans. Relief is not here yet. In 2014, for instance, the bud-
getary impact (year to year) for medications was the largest in 
over a decade for Express Scripts. Their annual Drug Trend Report 
states that US prescription drug spend increased 13.1% in 2014—
the largest annual increase since 2003. This was largely driven 
by an unprecedented 30.9% increase in spending on specialty 
medications. The largest contributing factor was not a use-related 
factor, such as total days’ supply, average daily consumption, or 
compliance rate; rather, it was an upward drift in average whole-
sale price of 6.5% for traditional small-molecule drugs and 25.2% 
for specialty drugs.1

Publications regarding biosimilars describe many savings mod-
els. For example, based on the approval of 11 biosimilar versions 
of existing biologic drugs, Express Scripts predicted that nation-
al drug spending could be cut by $250 billion between 2014 and 
2024. The Express Scripts model takes into account estimated uti-
lization, cost, and inflation.2

In contrast, a recent savings study by the RAND Corporation 
predicts that the introduction of biosimilars will result in a $44.2 
billion dip in biologic drug direct spending projected over the same 
period (ie, 2014 through 2024). However, the researchers noted 
that the actual results depend on finalization of FDA regulations 
and adequate competition among manufacturers.3 Notably, 40% 
or more of the projected savings will be due to the introduction of 
biosimilars in 2 important therapeutic areas: tumor necrosis factor 
inhibitor bosimilars and insulin biosimilars (Table3).3

Naming Conventions
There is still quite a bit of uncertainty regarding future biosimilar 
approvals with regard to naming conventions. In August 2015, the 
FDA issued draft guidance for the naming of biological products 
and currently is seeking comment from the public.4 

Interchangeability
FDA requirements specifically mandate that interchangeable bio-
similars exhibit safety levels no lower than those of the reference 
drugs. A key FDA standard for interchangeability reads: “[For] a 
biological product that is administered more than once to an in-
dividual, the risk in terms of safety or efficacy of alternating or 
switching between the biological product and the reference prod-
uct will not be greater than the risk of using the reference product 
without alternating or switching.”5,6

In March 2015, Zarxio (filgrastim) became the first biosimilar 
approved in the United States. According to the FDA, Zarxio is 
not therapeutically interchangeable with other forms of filgrastim. 
So will this be a barrier to Zarxio’s overall success? In all likeli-
hood, no. For Zarxio and future biosimilar approvals, the lack of 
FDA-approved interchangeability should not be a serious barrier to 
successful utilization. Biosimilars represent an abbreviated path-
way, essentially an abridged market access strategy, for a “highly 
similar” less expensive copy of a reference drug. If a biosimilar 
is approved for only a subset of the reference drug’s indications, 
there is still a potential for cost savings when prescribed and uti-
lized properly.

One advantage for biosimilar manufacturers is extended mar-
ket exclusivity. In contrast to the 180-day exclusivity granted to 
small-molecule and biosimilar approvals, the FDA grants up to 1 
year of exclusivity to a newly approved interchangeable biosimi-
lar before another biosimilar to the reference drug is approved.7 

To archive and confirm a product’s biosimilar or interchangeable 
status, the FDA publishes the Purple Book, a reference book that 
complements other color-coded books establishing therapeutic 
equivalence between brand-name and generic medications.8

Biosimilars: Progress and Perspectives for Managed Care

Chip Robison, PharmD, RPh

Table. RAND Corporation Study: Biologic Classes 
Contributing More Than 5% to Potential Cost Savings3

Biologic Class Potential Cost Savings

Anti-TNF products 21%

Long-acting insulins 15%

Monoclonal antibody antineoplastics 13%

Fast-acting insulins 11%

Colony-stimulating factors 6%

Interferons 6%

Erythropoietin products 6%

TNF indicates tumor necrosis factor.
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A Robust Pipeline
For perspective, of the approximately 4500 biopharmaceutical 
candidate products in the pipeline, about 900 (20%) are biosimi-
lar candidates seeking approval.9 An example on the near horizon 
is Inflectra (infliximab), a biosimilar to Remicade (infliximab). If it 
gains FDA approval, it will be the first monoclonal antibody biosim-
ilar. There is quite a bit of market speculation addressing which of 
the many Remicade indications will be approved.10

In the European Union (EU), an approval pathway specific to bi-
osimilars is in place, along with a robust product pipeline. Per EU 
regulations, manufacturers must demonstrate similar safety, effica-
cy, and quality between a biologic and a reference product (ie, the 
originator); however, the requirements for clinical research for the 
biosimilar are less intensive than the requirements for the originator 
product.3,11 As of this writing, biosimilars approved in the EU cannot 
be approved as interchangeable with the reference product.

Impact of Biosimilars on Managed Care 
Stakeholders
One advantage of achieving the interchangeability designation is great-
er patient and clinician confidence in the product. Another is complete 
flexibility of substitution at the pharmacy level. For noninterchange-
able approvals, however, some health plans may choose to extrapo-
late unapproved indications based on experience with the reference 
molecule. Once these products are in general use and have sufficient 
outcomes data, consensus will be reached regarding indications.

It will be interesting to determine how plans cross-extrapolate ap-
proved indications and grant formulary interchangeability, at least 
initially. If biosimilar manufacturers can offer huge discounts, payers 
may mandate that a biosimilar be used in new patients.2 This is a 
sensitive topic and details remain to be worked out. Once utilization 
begins, clinical vigilance teams will devote significant resources to 
active surveillance of biosimilars and their utilization outcomes.

Physicians and pharmacists within managed care plans will play 
key roles in evaluating biosimilars. Pharmacy and therapeutics 
(P&T) committee members are front-line drug experts, and when 
evaluating biosimilars, members of P&T committees will evalu-
ate several factors, including safety, efficacy, interchangeability, 
cost-effectiveness, reimbursement parameters, and pharmacovigi-
lance requirements for the use of these products. In terms of man-
aged care, successful biosimilar adoption will depend, to a large 
degree, on the use of cost-sharing, co-pays, and other strategies to 
encourage use of less expensive biologic drugs.

The Case for Pharmacovigilance
Although biosimilars must exhibit the same mechanism of action, 
structural variations can lead to differences in clinical response. 
Because of their complexity and ability to produce slowly emerging 
immunogenicity, biosimilars must undergo robust pharmacovigi-
lance before and after approval.

There are many cautions and contraindications inherent to the 
use of biologics, interchangeable or not. As with reference biolog-
ics, the potential for biosimilars to produce an immunogenic reac-
tion is always a factor. Specific protein characteristics may influ-
ence the immunogenicity of a given agent. In general, the greater 
the similarity between the structure of the biologic drug and those 
of human proteins, the lower the likelihood of immunogenicity. 
For example, immunogenicity is unlikely with insulin and human 

growth factors. However, drugs such as epoetin alfa (eg, Epogen 
and Procrit) are potentially more likely to precipitate antibody-me-
diated reactions, including pure red cell aplasia.6 Medication ther-
apy management (MTM) programs are designed by managed care 
organizations to assist physicians in monitoring for immunogenic 
reactions. Unfortunately, assays for early detection of immunogen-
ic potential for a given compound are not commonly available.

In addition to immunogenicity concerns, new therapies may un-
fortunately be associated with other unforeseen side effects. Any 
adverse reactions, including diminished efficacy, must be identified 
and changes in the safety profile of a given product must be mon-
itored and investigated. This is mandated by the FDA and will be a 
part of protocols adopted by health plan nationwide. In case reports, 
authors have documented the consequences of using noncompara-
ble biologic drugs. Specifically, product comparison data is scarce, 
and inappropriately switching a patient between products that may 
not be comparable has resulted in adverse events.12-14

Substitution of Biosimilars
The ability of pharmacists to autonomously substitute biosimilars is 
unsettled today. State laws on autonomous substitution have been 
in place for decades and are intended to cover the substitution 
of small-molecule drugs—not biosimilars. Furthermore, these laws 
do not address issues unique to biosimilar substitution. Currently, 
pharmacists have many factors to consider and many responsi-
bilities regarding communication with prescribers and patients, if 
substitution is being considered.

Prescribers may opt out of permitting therapeutic interchange 
between biosimilars and innovator products by including “dispense 
as written” directions on prescriptions. This is still an option in all 
states. Brand or medically necessary prescriptions may later be 
subject to the coverage guidelines of the patient’s pharmacy bene-
fit manager or plan rule set.

From a clinician’s perspective, variations of drugs’ measurable re-
sponses may affect future prescribing. For example, physicians may 
feel more comfortable extrapolating indications and prescribing bio-
similars that exhibit specific, predictable measurable markers of bio-
logic activity (eg, neutrophil count and granulocyte colony stimulating 
factor levels). However, they may hesitate to prescribe biosimilars for 
which there are no easily measurable biomarkers (eg, rituximab).15

Key factors for biosimilar substitution14:
•  Does the state pharmacy practice law give pharmacists the 

authority to autonomously substitute interchangeable biosim-
ilars or will the prescriber need to be contacted?

•  Has the product considered for substitution been determined 
to be interchangeable with the prescribed product for all in-
dications?

•  Does the state require prescriber and/or patient notification 
(or counseling)?

•  Does the state require keeping records on drugs dispensed 
and any related notifications of dispensing or substitutions?

•  Is the patient being switched from one product to another; if 
so, are there any differences in packaging, excipients, and/
or devices or are there other issues that require counseling?

The interchangeability of biosimilar products will be classified by 
their appropriateness as candidates for autonomous substitution. 
For instance, some biosimilars may be available but may not be 
considered automatically substitutable for the originator product. 

© Managed Care &
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Others, however, may receive a designation enabling substitution. 
To date, FDA guidance has not clarified this standard, and the FDA 
has written that it will “develop standards to ensure that products 
not deemed interchangeable are not inadvertently substituted.”14

Looking to the Future
In the view of many experts, the key issues related to biosimilars 
seem to present more questions than answers. Arguably, the FDA 
is late with regard to approval guidelines. However, many questions 
will be addressed by clinical decision makers at managed care orga-
nizations and other payers. P&T committee members, for example, 
will decide how tightly to manage their formularies. Decisions must 
be made regarding the placement of biosimilars as required initial 
therapy, as a required step for prior authorization or step therapy 
programs. From a legal perspective, prescribers will need a better 
understanding of how biosimilars can be interchanged and of the 
evolving regulations regarding biosimilars.

A financial factor affecting biosimilars is the recent develop-
ment of payer-owned specialty pharmacies. For example, Express 
Scripts owns CuraScript Specialty Pharmacy and Accredo Special-
ty Pharmacy, and Humana owns RightSourceRx Specialty Pharma-
cy. These relationships are likely to affect the cost of biosimilars. 
From the clinical side of the equation, MTM programs offered by 
specialty pharmacies may help ensure that the desired compliance 
and outcomes results are achieved.

A late-breaking development in the use of biosimilars is the cre-
ation of a vigilance group by the Academy of Managed Care Phar-
macy (AMCP). A specific group within this organization, the AMCP 
Biologics & Biosimilars Collective Intelligence Consortium (BBCIC) 
will analyze deidentified pharmacy and medical data to evaluate 
the safety and effectiveness of biosimilars currently on the mar-
ket. As of October 2015, the BBCIC has secured support, including 
financial support, from multiple healthcare stakeholders. BBCIC 
efforts in this area are expected to commence in January 2016.16

Many key factors will impact the prescribing of biosimilars and 
patient outcomes with these medications. Biosimilars are slowly 
entering the market, and they have the potential to make a positive 
impact on healthcare in the United States in the near future.

Chip Robison, PharmD, RPh, is pharmacy director, Spark Health, 
Atlanta.
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The 21st Century Cures Act and its Impact on Managed Care

Alan Pannier, PharmD, MBA

The overarching goal of the 21st Century Cures Act is to im-
prove the health of Americans by creating an environment 
that promotes innovation and the development of new medi-

cal treatments. According to those sponsoring it, the act will “bring 
our health care innovation infrastructure into the 21st century, de-
livering hope for patients and loved ones and providing necessary 
resources to researchers to continue their efforts to uncover the 
next generation of cures and treatments.”1 Congress has taken a 
comprehensive approach to this initiative and has focused on all 
areas of the treatment development process. The proposed leg-
islation impacts the treatment discovery phase, streamlines the 
drug and device development process, and addresses social media 
and digital medicine in the treatment delivery phase.2

On the basis of the Congressional Budget Office’s estimated 
changes in mandatory spending and revenues—in particular, sav-
ings associated with Medicaid, Medicare, and other reforms—the 
act will likely be cost-neutral.2 It is estimated that components 
in the discovery and development portions of the legislation will 
increase the budget by approximately $9 billion and $1 billion, re-
spectively, over the next 10 years. However, savings to offset this 
increase will be seen in the delivery and reform components. Titles 
III and IV of the bill contain provisions that will generate estimated 
savings of $310 million and $10 billion, respectively.

The bill has been under development since 2014 when the US 
House Energy and Commerce Committee launched its 21st Centu-
ry Cures Initiative, which passed in the House with an overwhelm-
ing majority (344-77) on July 10, 2015. Next, the bill must pass in 
the Senate—where it is subject to ongoing evaluation and potential 
change—and then go to the President to be signed into law. Pas-
sage of a bill can be a lengthy process, and only about 3% of all 
proposals are enacted in each 2-year Congress.3

The remainder of this article highlights key aspects of the pro-
posed legislation and provides a perspective on its potential im-
pact on managed care.

Treatment Discovery
The treatment discovery portion of the legislation focuses on chang-
es that foster innovations which can lead to discovery of new treat-
ments. A large component of this portion involves increasing fund-
ing for the National Institutes of Health (NIH). The legislation will also 
require the NIH to develop a strategic research plan, become more 
accountable in its awarding of grants, and reduce administrative 
burdens on researchers. Another component promotes innovation 
and clinical research. It will authorize NIH directors to set aside fund-
ing to establish programs that “pursue innovative approaches to 
major contemporary challenges in biomedical research that involve 
inherent high risk but have the potential to lead to breakthroughs.”4 
The legislation will provide loan repayment programs for young 
emerging scientists and capstone grants for outstanding scientists. 
In addition, it will require the NIH to establish research networks and 
to create strategic plans that address the pediatric population and 
underrepresented communities.

The legislation also addresses the advancement of data access 
and facilitation of collaborative research. It will require the NIH to 
meet the following requirements: to standardize certain patient data 
that are stored on the ClinicalTrials.gov Web site; to create a sharing 
system for trials that are solely funded by the federal government, 
in order to allow analysis of data beyond individual projects; and to 
revise provisions in the Health Insurance Portability and Account-
ability Act (HIPAA) to clarify permissible uses of protected health 
information. These changes in HIPAA rules will allow the use of pro-
tected patient information for research purposes to be treated as 
“use for health care operations.” In addition, the changes will allow 
individuals to authorize future use of their information for research 
and allow researchers to remotely access data.

Treatment Development
The 21st Century Cures Act also aims to increase the number 
of innovative treatments available to Americans by changing the 
treatment approval pathway. The legislation will shorten the time 
to approval by simplifying clinical trial requirements, and requiring 
the FDA to work more closely with manufacturers as they navigate 
through the accelerated approval pathway. More specifically, the 
legislation will amend the Federal Food, Drug, and Cosmetic Act 
to require the FDA to establish processes under which patient ex-
perience data may be considered in the risk-benefit assessment 
of a new drug.

For example, a pharmaceutical manufacturer will be able to 
submit initial research concepts on patient experience data to the 
Secretary of Health and Human Services (HHS), and these data 
could be evaluated as part of the drug’s risk-benefit assessment. 
Patient experience data may include the patient’s experience living 
with a particular disease, the burden of the disease on daily life and 
long-term functioning, the effect of current therapeutic options on 
different aspects of the disease, and the establishment and main-
tenance of registries designed to increase understanding of the 
natural history of a disease. For drugs or biologics that are intend-
ed for treatment of a rare or serious life-threatening disease, the 
FDA may now rely upon data previously submitted by the sponsor 
for a different product that uses the same or a similar approach.

As focus and innovation increase in the area of rare diseases, 
researchers continue to focus on clinical trials that demonstrate 
clinical benefits in smaller populations. This may lead to clinical 
studies that differ from the gold-standard of evidence—the dou-
ble-blind, randomized, placebo-controlled trial. The 21st Century 
Cures Act aims to address this issue by requiring the FDA to issue 
guidance documents that assist manufacturers in incorporating 
adaptive designs and Bayesian statistical modeling into their pro-
posed clinical protocols and applications for new drugs and bio-
logic agents.

Currently, as new medications come to market—especially 
through the accelerated approval pathways—the FDA approves 
medications for use in small niche populations, but requires man-
ufacturers to continue their studies post approval; in this way, a 
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product that starts as a treatment for one rare disease may ex-
pand its use across multiple indications. This occurs commonly in 
the area of oncology, where the FDA may approve a medication, 
initially, as last-line therapy for a disease, and then expand the la-
belling to include first-line treatment of the disease or treatment of 
different tumor types. This new legislation will require the FDA to 
establish a program to evaluate the potential use of evidence from 
clinical experience, to help support the approval of a new indica-
tion for a previously approved drug, and to help support or satisfy 
postapproval study requirements. Further, the FDA will be required 
to establish a program authorizing the holder of an approved ap-
plication to submit a summary of clinical data intended to support 
the approval or licensure of the drug for a new indication used in 
the treatment of cancer or for other types of indications.

This portion of the legislation concludes by addressing ways to 
foster innovation and drug development in more specific areas, in-
cluding the development of antibiotics, vaccines, rare disease treat-
ments, and breakthrough devices. The antibiotic portion builds upon 
the 2012 Generating Antibiotics Incentives Now Act to facilitate the 
development of new antibacterial or antifungal drugs through a nov-
el approval pathway that creates economic incentives for companies 
to develop original anti-infective agents. Beginning in 2018, the 21st 
Century Cures legislation will provide additional payments to hospi-
tals for dispensing certain antibiotics that are considered to provide 
treatment for an infection for which there is an unmet medical need, 
and which is associated with high rates of mortality or significant 
patient morbidity. At the request of the sponsor of an antibacterial 
or antifungal drug for treatment of a serious infection, the FDA may 
agree on a process for developing data to support approval of the 
drug for use in a limited population of patients.

The legislation incentivizes manufacturer research in rare dis-
eases for existing products by providing an additional 6-month ex-
tension of certain exclusivity periods and patent protection if the 
drug’s sponsor obtains approval for a new indication. Under this 
portion of the legislation, the priority review voucher program for 
rare pediatric diseases is extended through 2018 and revised to 
apply only to serious diseases. The legislation will also allow the 
FDA to designate medical devices as breakthrough technologies. 
In order to facilitate priority review in these cases, the FDA must 
provide a team to meet the demands of the approval process and 
accredit third parties to determine whether a device manufactur-
er’s quality system meets FDA requirements. The FDA must rely on 
this third-party certification to determine the safety and effective-
ness of medical devices that have been subject to changes. It must 
also identify medical devices that do not require submission of a 
report prior to commercial marketing; medical devices intended 
for use in more than 8000 patients may be exempt from effective-
ness requirements.

The act defines “health software” and, with specified excep-
tions, exempts it from FDA regulation. Although technological in-
novation around health software and wireless platforms, such as 
smartphones, holds great promise for the 21st century healthcare 
system, concerns exist about the current regulatory approach for 
these technologies. The 21st Century Cures legislation supports 
further development in this field by updating the regulatory laws 
around software and creating clarity for developers and reviewers.

The act brings many changes to the current drug and device 
development process that will help to foster innovation and treat-
ment development in the 21st century. However, the increased 

number of treatments that will, subsequently, be expedited for FDA 
review will challenge payers, providers, and patients to evaluate 
the true safety and cost-effectiveness of these treatments in the 
real world. All stakeholders must understand and be aware of both 
the positive and negative results of this legislation.

Expediting innovative new treatments to market using smaller 
clinical trials can raise concerns about the safety and efficacy of 
these medications. A recent analysis of the FDA’s approval of the 
anticoagulant agent dabigatran (marketed as Pradaxa) found that 
the agency was “lax” and “permissive” in their review of the man-
ufacturer’s clinical trial design and the safety evaluation that led 
to the drug’s approval in 2010.5 The accelerated approval process 
also places a strain on managed care organizations (MCOs), as 
they evaluate the overall safety and cost-effectiveness of these 
new treatments. Traditionally, MCOs have covered medications for 
the treatment of rare diseases with few management restrictions 
beyond labeled indication and quantity limits. However, this new 
legislation will require MCOs to thoroughly evaluate these new 
medications and deny coverage if insufficient data preclude com-
plete evaluation of the product.

Treatment Delivery
The last portion of the 21st Century Cures Act addresses treat-
ment delivery and focuses on Medicare and Medicaid reform, in-
teroperability of health information technology (HIT), and patient 
engagement. The legislation lays a strong foundation for interop-
erability of HIT systems and requires standards, such as secure 
transfer, complete access to HIT, and no information blocking. It 
will require Medicare to reimburse home health agencies for dis-
posable durable medical equipment, similar to the current situa-
tion in both the hospital and ambulatory care settings. It also aims 
to increase transparency of the reimbursement rates that occur at 
various points of service for Medicare beneficiaries. The legislation 
will allow Medicare beneficiaries to compare certain points of care 
for services in order to identify the most cost-effective treatments 
and minimize their out-of-pocket costs.

Additionally, the legislation aims to combat drug abuse by allow-
ing Medicare Part D prescription drug plans to restrict (after follow-
ing specific steps) beneficiaries when there is suspected abuse of 
medications. It also limits reimbursement of Medicaid programs 
for durable medical equipment (DME), prosthetics, orthotics, and 
supplies to match Medicare reimbursement rates. The act excludes 
authorized generic drugs from average manufacturer price calcula-
tions and will increase the rebates that drug manufacturers owe to 
government programs. By setting payment amounts for Medicare 
Part B drugs administered through DME to average sales price plus 
6%, the new legislation will provide additional savings to CMS.

Innovation in radiology is also promoted by changes in the re-
imbursement structure for analog radiography and computed radi-
ography that aim to encourage providers to transition to modern 
digital technologies and thereby improve patient safety. Lastly, the 
legislation will require HHS to advance treatment and research on 
Lyme disease and other tick-borne diseases, by establishing the 
Interagency Lyme and Tick-Borne Disease Working Group and sub-
mitting a strategic plan for tick-borne disease research.

Conclusions
The 21st Century Cures Act is thoughtful legislation that attempts 
to consider all stakeholders involved in the healthcare process. Its 
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structure indicates that sponsors worked closely with patients, pa-
tient advocates, researchers, and innovators in the healthcare sys-
tem in order to obtain a solid understanding of the current state of 
health care. The treatment development portion of the act will bene-
fit manufacturers by simplifying the approval process and supplying 
mechanisms to bring products to market more quickly. Overall, this 
will encourage MCOs to ensure that each product is thoroughly eval-
uated to the level of clinical trial design. As new treatments for small 
niche disease states come to market, MCOs must make difficult de-
cisions regarding coverage for certain available treatments for which 
there are limited clinical trial data available.

The 21st Century Cures legislation still faces an uphill battle 
because it must pass through the Senate before going to the Pres-
ident for a final signature.

Alan Pannier, PharmD, MBA, is clinical services manager, Veridicus 
Health, Salt Lake City.
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The approval of Sovaldi in 2014 to treat hepatitis C revo-
lutionized the disease treatment landscape. Following the 
subsequent cost debates and widespread criticism of the 

12-week, $84,000 Sovaldi regimen, Medicaid and some other 
health plans took a more restrictive approach, limiting access 
to the drug to patients with more advanced disease.1 With the 
launch of Gilead’s second-generation drug Harvoni and AbbVie’s 
Viekira Pak, formulary wars followed, with pharmacy benefit 
manager (PBM) Express Scripts giving precedence to Viekira Pak 
over Sovaldi.2     

Some of the new oral oncology drugs—many of which are mo-
lecularly targeted precision-medicine treatments—also fall under 
the heading of specialty pharmaceuticals and are quite expensive. 
To discuss the challenges associated with managing and paying 
for some of these agents, The American Journal of Managed Care 
invited a group of healthcare experts to participate in the Oncol-
ogy Stakeholders Summit, Spring 2015 Peer Exchange. Bruce 
Feinberg, DO, vice president and chief medical officer of Cardinal 
Health Specialty Solutions, moderated the panel that consisted of 
Scott Gottlieb, MD, resident fellow at the American Enterprise In-
stitute; Brian Kiss, MD, vice president of healthcare transformation 
at Blue Cross Blue Shield of Florida; Michael Kolodziej, MD, nation-
al medical director for oncology strategy at Aetna; and Ted Okon, 
MBA, executive director of Community Oncology Alliance (COA). 

While precision medicine has tremendous potential and expands 
patient options, the growth in the field of oral therapeutics will 
significantly affect payers, said Feinberg, because of the arbitrary 
separation that exists between pharmacy benefit and medical ben-
efit. Feinberg explained that oral therapeutics will have a huge im-
pact on physician clinics where chemotherapeutic infusions were 
traditionally administered, because not all clinics have the ability 
to dispense these medications through an onsite pharmacy, and in 
many cases, state laws prohibit it. He also questioned whether oral 
treatments will be effective in maintaining patient-centeredness.

Patients often mistake oral therapy for a cheaper alternative to 
chemotherapy, said Okon. He agreed with Feinberg that with oral 
medications accounting for 25% to 35% of the oncology pipeline, 
we have a new situation to which everyone must adapt. Okon went 
on to explain the real-world problems with oral therapeutics, espe-
cially concerning treatment adherence. While the provider retains 
control with infusion treatments, with oral drugs, the onus lies with 
the patient. “We’ve done a lot of research at COA on this, and basi-
cally, it’s actually tied to cost,” he said. According to Okon, studies 
have shown that irrespective of cost, 10% of patients don’t fill even 
the first prescription, which complicates clinical and payer deci-
sions if the treatment fails. Specialty pharmacies have picked up 
on managing this uncertain aspect of oral oncolytics, Okon thinks, 
which further releases the control clinical practice has tradition-
ally had over treatment. “And we have not even touched upon the 
reimbursement issues or the structural issues that are influenced 
within the community practice.”

The Payer Strategy
Feinberg turned to the payers in the room, asking each to explain 
the strategy for medication therapy management, adherence, 
compliance, and persistence, and how these expensive medica-
tions impact the overall payer budget. 

Kiss said that payers have found a way out: negotiating price 
deals with vendors. But these channels may not be accessible to 
a clinical oncologist, he said. “So you have a drug that’s $1000, 
which may be the patient’s out-of-pocket cost. They take the pre-
scription to their Walgreens. You know Walgreens can get the drug 
in 48 hours and still do it, but [now] instead of being $1000, it may 
be $1400.” These variables have resulted in an increasing shift 
of cost burden to the patient, according to Kiss. Another compli-
cation is that patients have the option of receiving these oral on-
cology drugs by mail order; if they cannot tolerate the side effects 
of the drug, they might stop taking them in a few days, “Which 
can result in huge wastage because now they have the rest of the 
month’s supply in their medicine cabinet.” Both Feinberg and Kiss 
noted that this problem is not confined to oncology; already, we 
are seeing a spillover into rheumatology and other therapeutic ar-
eas where novel oral therapeutics are being developed.

Kolodziej had a slightly different perspective to offer. The spe-
cialty pharmacy infrastructure created by PBMs is adept at han-
dling the complicated procedure of prior authorization, diverse 
benefit designs, coinsurance, co-payments, and so on, he said. 
He explained that while a tiered system increases the efficacy 
of handling high-volume drugs and helps with cost negotiations, 
“Specialty medications don’t really fit those rules. Fracturing the 
tight association between specialty pharmacies and the PBMs 
and the relationships that payers have with PBMs, has potential 
consequences and it’s not something that will be done,” Kolodziej 
explained. 

Gottlieb seemed to disagree with this argument presented by 
Kolodziej and asked why payers cannot independently contract for 
specialty drugs with the vendor. While Kolodziej conceded that this 
is a possibility, he warned of a huge pushback from the PBMs. 

When asked to prescribe a solution, Kolodziej said that defining 
the problem at hand is extremely important. “Are we trying to fix 
prior authorization, are we trying to fix co-payment, or are we try-
ing to fix adherence?” He would prefer to see a practice implement 
procedural changes to improve patient adherence, rather than re-
engineer the existing system: “The real impediments to dispensing 
these drugs and getting a patient to adhere are related to other 
defects in the system.” 

Okon agreed, adding that at a recent COA board meeting, stan-
dards were proposed for community oncology practices that oper-
ate retail pharmacies in states where it’s permitted. COA, he said, 
announced the formation of the Community Oncology Pharmacy 
Association (COPA).3 Among other things, COPA’s advisory board 
has issued the following agenda: 
•  Developing national quality measures for practice-based dis-
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pensing and retail pharmacies in conjunction with accreditation 
recognition.

•  Conducting and publishing an independent analysis document-
ing the quality, compliance, and low costs of patients being 
treated in dispensing and retail pharmacies within integrated 
community oncology practices versus disconnected specialty 
pharmacy providers.

•  Establishing a closed listserv enabling information sharing 
among COPA members on best practices.

•  Creating a website with resources available to practices that 
have a dispensing or retail pharmacy as well as those looking for 
resources to assist in establishing a pharmacy.4

Kolodziej said that although split-fills can partially address the 
likely problem of drug wastage, an enhanced care model, with an 
intervention offered at the physician’s office, would be an ideal 
route to follow. He went on to cite a study conducted in patients 
with chronic myelogenous leukemia who were taking tyrosine ki-
nase inhibitors. The study found that increasing the patient’s re-
sponsibility for self-care increased noncompliance from 12% to 
17%. For Kolodziej, the baseline value of nonadherence was in-
triguing. “Why were 12% of the patients not taking a drug that can 
cure and which has few side effects?” He believes there are several 
nuances to the adherence problem, and site of care cannot ad-
dress all of them. Okon added that tiered formularies with a high 
co-payment can also influence adherence.

Do Oncologists Influence Cost?
Kiss introduced the subject of the buy-and-bill practice in which 
clinics purchase and stock their own medications and then charge 
the health plans, including a markup. In his opinion, payment re-
form should emphasize changing how community oncologists are 
compensated. “They should be paid for their cognitive and techni-
cal skills and not have to depend on drug profits, even if they are 
the pharmacy.”

Kolodziej defended buy-and-bill, pointing out that it’s a system 
that evolved as care migrated from the hospital to the communi-
ty setting. But the community practices could not translate the 
structural requirements needed to deliver this care, and the buy-
and-bill practice is a product of this adaptation. He said that while 
margins are necessary for supporting the infrastructural needs of 
a community practice, he believes—and studies have shown—that 
“Doctors do not generally make therapeutic decisions based on 
margin. I would like a system that could transition from that model 
that is perceived to be conflicted, to a model that is more rationally 
based on performance, outcome, services; but the math is very, 
very difficult.”

Kiss added that while the system wasn’t really being abused, it 
called for reform while being fair with compensating oncologists. 
“Do we allow [oncologists] to share in this part of the drug [cost] or 
is this an opportunity to migrate the payment system? And I think 
that’s the only point.” Gottlieb thinks that the perception within 
CMS that doctors are conflicted has resulted in additional gov-
ernment regulation on decision making, with the implementation 
of more Part B rules around the provision of oncology products. 
“That’s unfortunate, and it’s another thing to think about as we 
contemplate a different system,” he said.

Okon argued that if drug incentives were a profitable option, 
we wouldn’t see as many cancer clinics shutting down or migrat-

ing over to health systems. Citing studies conducted by Avalere 
and the Milliman Group, he said, “We have more and more data 
that present a very interesting picture about what physicians do or 
don’t do or think about in terms of the incentive and where it really 
exists, which is on the hospital side.”

Easing Costs in the Oncology Market
Feinberg then transitioned the discussion to specifically address 
the cost of these specialty medications. With competition, rebates, 
and payer relations, a pricing shift was observed with Sovaldi; 
would this be reflected in oncology? “Who would take the lead in 
this shifting landscape, if it does happen: payers or PBMs?”

Gottlieb summarized the case of the hepatitis C regimens, say-
ing that competition drove down the prices. His suggestion is to 
allow second-in-class drugs to enter the market as efficiently as 
the first-in-class, especially with respect to regulatory procedures. 

The panelists agreed that the sheer number of patients—a ma-
jority of whom are baby boomers—was the primary reason for price 
concern with the hepatitis C medications, in addition to the high 
price. Gottlieb noted that while newer drugs in the pipeline may 
not necessarily treat a large number of patients, many of them—
especially gene therapy–based approaches—are very expensive. 
“So I think that probably requires us to have a discussion about 
different ways to finance these things and to potentially amortize 
these costs.”

Kolodziej believes that competition will definitely drive down the 
cost of the novel immuno-oncology agents, and that if all the PD-1 
and PD-L1 agents are treated as a single drug class, the market 
could then regulate the price of these drugs.

Okon and Gottlieb agreed that a free-market approach without 
price controls is called for to avoid what happened with Sovaldi. 
Gottlieb suggested that drug manufacturers adopt competitive 
models and options provided by PBMs.

Kiss, however, highlighted an extremely important point: that 
drugs account for only 20% to 25% of fixed oncology healthcare 
spending. He said it’s important to understand how this 20% to 
25% of drug cost influences the remaining 75% of healthcare cost.

So, whose opinion matters the most with cost and how early 
should these stakeholder discussions be initiated? “I think [drug 
manufacturers] are making more of a concerted effort to engage 
the payers much earlier in discussions around their pipeline and 
what information the payers are going to find meaningful to make 
coverage decisions,” said Gottlieb. But in his opinion, drug devel-
opers should also be in conversation with consolidated delivery 
systems that take capitated risks—in the future, “They are going to 
become much more active in steering these decisions.” 
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A generation ago, there were few therapeutic choices for phy-
sicians trying to manage a patient’s type 2 diabetes mellitus 
(T2DM). As Silvio E. Inzucchi, MD, described it, there was 

insulin, and there were sulfonylureas, and “that was essentially it.”
Then came metformin in 1995,1 which transformed diabetes 

care, followed by a new class of therapy every 2 to 3 years, ac-
cording to Inzucchi, professor of medicine and director of the Yale 
Diabetes Center. His April 16, 2015, talk at Patient-Centered Dia-
betes Care 2015, “Personalizing Diabetes Care: Matching Patients 
and Therapies,” logically followed the discussion of how to moti-
vate patients: tailoring treatment depends, in part, on what each 
person can handle in terms of risk, side effects, adherence, and 
other factors. Inzucchi spoke to the multistakeholder gathering 
convened in Boston by The American Journal of Managed Care and 
Joslin Diabetes Center.

The arrival of so many choices—there are now 12 drug classes 
to treat hyperglycemia and T2DM—has meant “both good news 
and bad news,” Inzucchi said. “We can individualize therapy, 
but the bad news is that it’s become awfully confusing to put 
these medications together.” He described the “noise” from both 
the clinical world and the media about safety issues, which can 
evolve from the issues surrounding the challenge of tailoring care 
to individuals.

The question of how tightly to control a patient’s glycated hemo-
globin (A1C) depends on clinical factors such as age, comorbidi-
ties, and how long they have had T2DM, but also on their feelings 
about the disease or what type of work they do. An episode of 
hypoglycemia that causes a person to pass out is potentially more 
dangerous for an electric line worker, for example, than for some-
one who sits behind a desk.

Inzucchi also discussed the 2015 Standards of Medical Care in 
Diabetes, published in January by the American Diabetes Associa-
tion (ADA),2 as well as the related update to the position statement 
from the ADA and European Association for the Study of Diabetes 
(EASD) on the management of hyperglycemia,3 of which he was 
the lead author. As shown in the ACCORD trial,4 he said, too-tight 
glucose control “might actually do more harm than good in those 
patients with preestablished cardiovascular disease.”

The bigger challenge, he said, is understanding each individual’s 
circumstances. Some patients are unmotivated and will not em-
brace self-care. Others are motivated, but have multiple comorbid-
ities, and prescribing multiple therapies just for T2DM requires a 
judgment call. This, he said, is the “the art of medicine.” Physicians 
have to weigh each patient’s entire situation when deciding how 
strictly they want to manage A1C.

Metformin remains the foundation, he said. “It’s the most com-
monly prescribed diabetes medication in the United States, [and] 
actually, in the world. It reduces blood glucose by targeting hepatic 
glucose production; it actually decreases the amount of glucose 
the liver makes.” Because it is not associated with hypoglycemia, 
it offered huge advantages over insulin and sulfonylureas when it 
arrived 20 years ago. Today, metformin is very cost-effective, too. 
However, over time, it is often necessary to add another therapy to 

keep A1C in check, Inzucchi said. That’s where clinical judgment, 
patient preferences, and cost factor in.

Thiazolidinediones
Also called TZDs, these were popular in the mid-2000s, Inzucchi 
said, but they fell out of favor after side effects emerged over a 
decade of clinical trials. (The FDA required a leading TZD, rosiglita-
zone, to be sold with restrictions starting in November 2011, only 
to lift them in 2013. Its patent expired in 2012.5) Inzucchi noted 
that TZDs are available in generic form, are cost-effective, and are 
“durable because they off-load the pancreatic beta cells.”

Dipeptidyl Peptidase-4 Inhibitors
Inhibitors of DPP-4 activate the incretin system and are not associ-
ated with hypoglycemia, Inzucchi said. He discussed the issue with 
saxagliptin before the FDA; days before Inzucchi’s talk, an FDA 
advisory committee recommended changing the label to indicate 
that the therapy may increase heart risk.6 (On April 27, 2015, Mer-
ck released top-line data from a study indicating that its competing 
DPP-4 inhibitor, sitagliptin, did not carry the same hospitalization 
risk as saxagliptin. Full results were presented at the 75th Scientif-
ic Sessions of the ADA on June 8, 2015.7)

Sodium-Glucose Cotransporter-2 Inhibitors
The SGLT2 inhibitors work by increasing the amount of glucose ex-
creted through the urine; “a bizarre mechanism of action,” Inzucchi 
terms it, “but it does tend to work.” Studies are showing that this 
class also decreases blood pressure.8 Because the mechanism of 
action does not require beta cell function, the value of SGLT2 in-
hibitors for patients with type 1 diabetes mellitus (T1DM) is being 
studied, he said. The chief side effect is genitourinary infection.

Glucagon-Like Peptide-1 Receptor Agonists
The GLP-1 receptor agonists are activators of the incretin system. 
“They decrease body weight. They’re not associated with hypogly-
cemia,” Inzucchi said. The challenge here is that some patients 
resist an injectable medication, and there are also concerns about 
pancreatitis. The other barrier which also exists with DPP-4 and 
SGLT2 inhibitors is cost, because all these drugs are branded.

Insulin
Insulin, the original treatment for T1DM and T2DM, has been 
around for nearly a century. Insulins, Inzucchi said, “have unlimit-
ed efficacy, but their downside is obviously hypoglycemia, weight 
gain, and the fact that they’re injectable, although there’s a new 
inhaled version that was recently released (Afrezza9). There are 
more significant training requirements [with insulin] in terms of 
safe administration, and the costs are extremely variable.” Older 
insulins that are off patent can be cost-effective, but newer brand-
ed versions which may be more long-acting can be expensive.

“I guess the point here is that we do have lots of different treat-
ment options. They’re each targeted at one or more of the patho-
physiological defects in type 2 diabetes,” he said. “Just like it’s im-
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portant to individualize the treatment target in a patient, it’s critically 
important to try to match the drug to the patient in terms of not only 
pathophysiology and efficacy, but also side effect profiles.”

In selecting the right medications, he urged consideration of 
what he called the “5 Ps,” which are “the pathophysiology of the 
person’s diabetes, the potency of the drug that you need, the var-
ious precautions or side effects from those medications, other 
practicalities of care, and perks or perquisites.” In other words, he 
advised, consider the “added benefits from these medications.” 
Later, Inzucchi conceded there is a sixth “P,” which is “price.”

Despite the availability of multiple therapy options, the recent po-
sition statement from the ADA and the EASD notes that the back-
drop for all diabetes therapy should be lifestyle change, since only 
about 10% to 15% of patients with T2DM have normal body weight.

“The genesis of type 2 diabetes, some would say, starts with 
obesity,” he said. “That increases insulin resistance, and we’re not 
going to talk about the pathogenesis of diabetes, but it’s felt by 
most of the people who study this that obesity is really one of the 
cardinal, fundamental defects that leads to insulin resistance and, 
eventually, beta cell failure.” 
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One of the most substantial medical and financial threats 
to American healthcare is untreated obesity. Although op-
tions and guidelines for pharmacotherapy are growing, ac-

cess to care is falling behind advances in treatment.

A Complex, Chronic, and Costly Disease
Obesity is a complex, chronic, and costly disease that has been 
shown to be the key driver behind 4 of the 10 most deadly and 
expensive diseases worldwide: ischemic heart disease, stroke, 
hypertension, and diabetes. More than one-fourth of total health-
care expenses in the United States are attributable to the rise in 
the prevalence of excess weight and obesity.1 Obesity has been 
characterized as the greatest threat to American health for this 
century,2 and it is rapidly becoming apparent that obesity will soon 
undermine the affordability of American healthcare due to the epi-
demic of chronic diseases it is causing.3

In 2013, the American Medical Association (AMA) joined with 
the National Institutes of Health, the Obesity Society, the American 
Association of Clinical Endocrinologists, and the Endocrine Society 
in recognizing obesity as a complex chronic disease that requires 
a range of interventions for treatment and prevention.4 Because of 
the symbolic significance of this decision, it has been both hailed 
as a significant milestone to pave the way for more evidence-based 
obesity care and criticized by others as “medicalizing” a condition 
associated with unhealthy lifestyles.

Access to Care Has Been Limited and Extremely 
Variable
Historically, access to evidence-based care for obesity has been 
limited by the small number of healthcare providers skilled in obe-
sity treatment, by inadequate treatment options, and by poor cov-
erage in health plans. Responding to the need for more skilled pro-
viders, the American Board of Obesity Medicine has now certified 
1182 diplomates in the emerging specialty of obesity medicine. 

The number of diplomates continues to grow, with more than 
400 physicians taking the exam in 2014.5,6 The primary tools for 
evidence-based obesity care are intensive behavioral therapy (IBT), 
pharmacotherapy, and surgery. Coverage for IBT is improving un-
der the Affordable Care Act (ACA) because of the requirement that 
effective preventive services (as determined by the US Preventive 
Services Task Force) be covered by health plans without any cost 
to patients. IBT is one of these services. As evidence for the ef-
fectiveness of bariatric surgery has grown, coverage for bariatric 
surgery by health plans for people with severe obesity has also 
increased, although both patients and surgeons report that prob-
lems remain.7 

Coverage for pharmacotherapy has been the most restricted of 
the options for obesity treatment. Drugs used for obesity treatment 
often have been considered “lifestyle” drugs and have been routine-
ly excluded from prescription benefit programs, as is notably the 
case for Medicare Part D. In 2010, most health plans reported that 

20% or fewer employers were including coverage for obesity medi-
cations in their benefits. Under the ACA, whereas 23 states classi-
fy bariatric surgery as an essential health benefit, 5 states classify 
medical obesity treatment as an essential benefit.8 Poor coverage 
for obesity medications has been identified as a key barrier to the 
development and introduction of improved therapies.9

Limited coverage of pharmacotherapy for obesity leaves both 
clinicians and patients with a substantial gap in options. Success 
rates with diet and exercise are low; efficacy is higher with bariat-
ric surgery, but at a much higher cost. Effective obesity drugs are 
often unaffordable.

Evidence-Based Options Are Growing and 
Guidelines Are Evolving
In 2013, the American Heart Association, American College of Car-
diology, and the Obesity Society jointly issued new evidence-based 
guidelines for the management of overweight and obesity in 
adults.10 These guidelines affirmed that clinical care to reduce 
weight by as little as 3% and prevent further weight gain can yield 
significant health benefits. 

Those guidelines were followed in 2014 by new evidence-based 
guidelines from the Endocrine Society, the European Society of 
Endocrinology, and the Obesity Society for the pharmacological 
management of obesity.11 These drug treatment guidelines affirm 
the value of medications approved for chronic weight management 
as an adjunct to behavioral/lifestyle change therapy (diet and ex-
ercise). They also emphasize the importance of considering the 
weight-related effects of other drugs that patients with obesity 
may be receiving. 

Responding to the medical need for better treatment options in 
obesity, the FDA has approved 4 new obesity medications since 
2010: phentermine/topiramate, lorcaserin, bupropion/naltrex-
one, and liraglutide. Each of these drugs met FDA criteria for effica-
cy, namely providing sustainable weight loss of 5% or more—either 
on average or in more than 50% of patients treated. Consistent 
with guidelines for obesity care, this level of efficacy was shown 
for each of these new drugs to provide significant improvements 
in diabetes, cardiovascular disease, and quality of life. However, 
incorporation of these new drugs into clinical care of people with 
obesity has been slow, in large part due to poor coverage under 
drug benefit plans.12

Evidence-Based Obesity Care Can Deliver Good 
Value
Exclusive reliance upon changes in diet and exercise to reduce the 
health impact of obesity is often unsuccessful. Metabolic adap-
tation triggers potent biological responses that act to protect an 
individual’s highest lifetime weight indefinitely. 

Economic analysis shows that a 5% weight loss can deliver sub-
stantial financial benefits, even in a person with a high body mass 
index (BMI). Cawley et al documented the potential for savings of 
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$2000 per year in medical costs with a 5% weight reduction in per-
sons with a BMI above 40.13 Because the cost curve is even steep-
er for people with diabetes, they found further value in preventing 
progression to diabetes in people with obesity. In this analysis, the 
greatest economic benefit comes from the first 5% of weight loss, 
which is the efficacy standard for FDA approval of new obesity 
medicines. Thorpe et al recently analyzed the impact of weight loss 
on health costs for seniors and concluded, “Medicare can realize 
significant cost savings through anti-obesity medications that pro-
duce substantial weight loss.”14

Signs of Change Are Emerging
On several fronts, tentative signs of change in coverage for obe-
sity pharmacotherapy are visible. The AMA resolved in 2014 to 
press for patient access to the full spectrum of evidence-based 
obesity treatment, including pharmacotherapy.15 Also in 2014, the 
federal Office of Personnel Management ruled that health plans 
for federal employees could no longer exclude obesity medicines 
by characterizing them as “lifestyle” drugs.16 The guidance further 
encouraged coverage of both behavioral therapy and pharmaco-
therapy for obesity. The National Conference of Insurance Legisla-
tors resolved in July 2015 that state legislatures should provide for 
“coverage of the full range of obesity treatment.”17 

The growing support for access to evidence-based obesity care 
is beginning to show up in drug benefit plans as well. In 2012, Re-
uters reported that Express Scripts and Aetna had begun to cover 
new obesity drugs phentermine/topiramate and lorcaserin.18 More 
recently, CVS Caremark has been reported to have included lira-
glutide, the newest obesity treatment, on its 2016 formulary.19 

Finally, legislation to open the door for obesity drugs in Medi-
care Part D is gaining support. The Treat and Reduce Obesity Act 
has been introduced in both the Senate and the House, with more 
than 100 bipartisan supporters.20 The act would remove the now 
archaic prohibition on coverage for obesity drugs by CMS.

Without Access to Evidence-Based Care, Costs 
Continue to Mount
Recent suggestions that growth in the prevalence of obesity might 
be ending are misleading. Alhough the overall prevalence of obesity 
may be reaching equilibrium at an unacceptably high rate, the rate 
of severe obesity is continuing to grow and is driving tremendous 
growth in the burden of chronic diseases.3 For example, obesity is 
a key driver of chronic liver disease and is becoming a key factor 
in the growing need for liver transplantation.21 Obesity is also in-
creasingly recognized for contributing to growth in the prevalence of 
many forms of cancer. All this is in addition to the long-recognized 
relationship with cardiovascular disease and diabetes. 

Health plans are indeed paying a high price for the consequenc-
es of untreated obesity. Without evidence-based treatment, obe-
sity persists, progresses, and causes chronic diseases that affect 
virtually every organ system. 

Advising people with obesity to eat less and move more is 
sound, but these are strategies that most people with obesity have 
already pursued, with limited success. A growing body of scientific 
knowledge explains how the body adapts to keep people from los-
ing their excess body weight.22 It is now apparent that obesity will 
typically progress without biologically potent treatment.

As treatments for obesity are emerging, health plan coverage 
will need to keep up. Without routine, evidence-based treatment, 

medical costs for obesity—especially severe obesity—are becoming 
unsustainable.
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A Multi-Pronged Approach to Addressing the Opioid Epidemic

The CDC has identified prescription drug abuse in the United 
States as an epidemic and reported drug overdose to be the 
leading cause of injury in this country.1,2 The occurrence of 

prescription drug abuse is surpassing that of illicit drug abuse. In 
2009, this type of drug abuse or misuse resulted in 1.2 million 
emergency department visits compared with 1 million visits relat-
ed to illicit drugs, such as heroin and cocaine.3 

Between 1999 and 2007, the rate of unintentional overdose 
death in the United States more than doubled—largely credited to 
the increase in prescription opioid overdoses.4-6 According to the 
National Vital Statistics System, the number of deaths per year 
attributed to prescription opioid medications reached 16,007 in 
2012,7 and in 2013, more than 70% of prescription drug overdose 
deaths involved opioid medications.8 The increase in prescription 
opioid overdoses corresponds with a dramatic increase in the use 
of opioid analgesics; for example, the number of prescription opi-
oids dispensed roughly doubled between 1999 and 2010, with an 
estimated 201.5 million opioid prescriptions dispensed in 2009.9 

Problematic prescribing practices are often cited as chief drivers 
of this rise in opioid use. Inadequately managed pain among Amer-
icans led to an upsurge in the acceptance and use of prescription 
opioids for the treatment of chronic noncancer pain, such as back 
pain or osteoarthritis.10 The lengthy application and approval pro-
cess for prescription drugs by the FDA may allay the fears of many 
prescribers, increasing the likelihood of underestimating the signif-
icant safety concerns associated with these medications.

Leadership across the country is making strides to understand 
and diminish the harm caused by the widespread opioid abuse 
problem. On April 28, 2015, HHS Secretary Sylvia Burwell, Gov-
ernor Charlie Baker of Massachusetts, and Marylou Sudders, Mas-
sachusetts’ top health official, participated in a roundtable discus-
sion regarding the epidemic that has devastated families across 
Massachusetts.11 As stated by Governor Baker, “This issue does 
not care about geography. It does not care about race. We have 
much work to do.”11

The nation’s intense focus in response to the pressing patient 
safety concerns posed by opioid abuse has facilitated communi-
cation and collaborations across HHS and other federal partners. 
The HHS National Action Plan for Adverse Drug Event Prevention 
(ADE Action Plan) highlights opioids as one of the 3 primary drug 
classes implicated in adverse drug events.12 Opioids are one of the 
primary targets of the ADE Action Plan because they account for a 
large number of measureable harms, their use can be effectively 
measured, and their misuse is considered largely preventable.12 The 
systematic efforts of federal agencies include surveillance, preven-
tion, policy, and research around adverse drug event targets of high 
priority, such as opioid overdose.12 The ADE Action Plan recognizes 
that to ensure patient safety and tackle the complications of health-
care delivery, the quality of healthcare must be improved.12

Currently, there is bipartisan legislation in Congress authorizing 
Patient Review and Restriction (PRR) programs in Medicare, and 

the president’s 2016 fiscal year budget request proposes authori-
zation to establish PRR programs in Medicare as well.13 These are 
programs that are currently used by state Medicaid and private in-
surance plans. The intensity of the opioid epidemic in the Medicaid 
population originally incited a need to utilize PRR programs at the 
state level to identify and manage patients at risk for prescription 
drug abuse.14-16 A plan can identify a patient receiving large quan-
tities or duplicate opioids from multiple prescribers or pharmacies 
and then require that the patient use a designated pharmacy and/
or prescriber to obtain those opioid medications. The plan generally 
has broad discretion regarding criteria for patient identification and 
how the program is implemented.14 PRR programs ensure that pa-
tients have access to pain medication while simultaneously lowering 
the risk of abuse and overdose. According to the 2012 CDC Expert 
Panel Meeting Report, these programs “have the potential to reduce 
opioid usage to lower, safer levels, and thus save lives and lower 
healthcare costs.”14 Studies assessing the effect of Louisiana PRR 
programs have found that these efforts decrease the use of multi-
ple medications and schedule II medications, the dosage of opioid 
medications, and the use of multiple pharmacies and physicians.17,18

The House Energy and Commerce Subcommittee on Oversight 
and Investigations held a hearing on April 23, 2015, to continue 
the discussion on the growing problem of prescription drug and 
opioid abuse. The subcommittee, composed of representatives 
from the Drug Enforcement Administration, Office of National Drug 
Control Policy, CDC, National Institutes of Health, and Substance 
Abuse and Mental Health Services Administration, has been re-
viewing the opioid threat since 2014. The subcommittee partici-
pants centered their discussion on the best options for treatment 
and prevention, including medical-assisted treatment, reduction in 
the overprescribing of opioids, prescription drug monitoring pro-
grams, drug courts, and the importance of federal, state, and local 
laws focused on overdose prevention.19 According to Dr Anna Lem-
bke, a physician at the Addiction Medicine Clinic at Stanford Uni-
versity School of Medicine, “We do not just have an opioid misuse 
epidemic, or an opioid overdose epidemic, we also have an opioid 
overprescribing epidemic. Congress can push back against the 
opioid epidemic by requiring revision of healthcare quality mea-
sures to reduce overprescribing, incentivizing use of prescription 
drug monitoring programs (PDMPs), and scrutinizing accreditation 
organizations and regulatory agencies.”19

The Pharmacy Quality Alliance (PQA)—a multi-stakeholder, con-
sensus-based measure developer that focuses on promoting safe 
and appropriate use of medications—identified the opioid abuse 
epidemic as a necessary area for measure development in 2012. 
It has been documented that patients who take high dosages of 
opioid medications or obtain prescriptions from multiple providers 
are at a higher risk of overdose.14,20-22 As such, PQA developed and 
endorsed (on May 14, 2015) 3 new performance measures that 
assess the use of opioids from multiple providers or at high dosage 
in persons without cancer.23
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The PQA measures target opioid overdose death prevention and 
are intended for health plans to examine the quality of use relat-
ed to the dose of the medications over time, access to the medi-
cations, and the combination of both of these criteria.24 The first 
measure assesses populations that are receiving prescriptions 
for opioids at a high dose that could be inappropriate or could 
contribute to an adverse event. The second measure assesses 
populations that are receiving opioid prescriptions from multiple 
prescribers and multiple pharmacies, which may indicate unco-
ordinated care and/or doctor and pharmacy shopping. The third 
measure includes criteria of both high-dose opioids and popula-
tions receiving prescriptions from multiple providers, which may 
indicate misuse, abuse, or inappropriate and/or fragmented care. 
According to the 2016 CMS Call Letter, these newly endorsed PQA 
measures may be adopted as future display measures in the Medi-
care Star Rating System, or alternatively, used in the Overutiliza-
tion Monitoring System (OMS).25

The OMS was developed as part of the new Medicare Part D 
policy implemented by CMS on January 1, 2013, for monitoring 
administrative prescription data to identify high-risk prescribing 
practices and eliminate fraud, waste, and abuse related to opioid 
medications.26 It requires plans to address potential overutilization 
of opioids more effectively through improved drug utilization con-
trols and case management. The policy is flexible in accommodat-
ing different approaches to meeting its objectives. According to 
the 2016 CMS Call Letter, “The OMS provides quarterly reports to 
sponsors on beneficiaries with potential opioid or acetaminophen 
overutilization issues, as identified through prescription drug event 
data analyses from the previous 12 months and through CMS pro-
gram integrity investigations; sponsors should respond to the OMS 
within 30 days on the status of their review for each beneficiary 
case.”25 A comparison of overutilization in 2011, 2013, and 2014 
shows a significant reduction of opioid and acetaminophen over-
utilization in Part D since the policy went into effect.25 OMS has 
been found to be effective in identifying potentially unsafe and in-
appropriate use of opioids.24,26

The current opioid epidemic is a critical public health issue that 
will continue to require a multi-stakeholder, multi-pronged ap-
proach. The United States has the available resources to combat 
these devastating circumstances. Now, it is a matter of effective 
collaboration and continued surveillance to follow the progress 
that the nation is making toward minimization of opioid abuse.27
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Background
Schizophrenia is a chronic mental illness characterized by a va-

riety of cognitive, behavioral, and emotional dysfunctions.1 Positive 
symptoms, such as delusions, hallucinations, disorganized speech, 
and abnormal behavior, and negative symptoms, such as dimin-
ished emotional expression and lack of interest, are associated 
with schizophrenia and may be present in varying degrees across 
patients.1-3 In addition to these symptoms, schizophrenia involves 
impairment in functioning, which can impact work, relationships, 
or self-care. Patients may suffer from a variety of other associated 
symptoms, such as inappropriate affect, anxiety, and lack of insight 
into their illness.1

It is estimated that the lifetime prevalence of schizophrenia 
is between 0.3% and 0.7%.1,3 Schizophrenia, and its associated 
psychotic features, often begins with a gradual onset in patients 
during the late teen years to early 30s.1,2 There are many hypothe-
ses as to the etiology of schizophrenia. The most widely accepted hy-
pothesis is that alterations in dopamine levels in the brain contribute 
to the symptoms of schizophrenia. Serotonin, glutamate, and other 
neurotransmitters may also play a role.2

Pharmacologic and nonpharmacologic treatment options, such 
as cognitive-behavioral therapy, are used in the management of 
schizophrenia.2 Antipsychotic medications that block dopamine, 
among other actions, are the cornerstone of pharmacologic treat-
ment. Two classes of antipsychotics are available in the United 
States: typical antipsychotics and atypical antipsychotics.2,3

Despite advances in the treatment of schizophrenia since the 
discovery of the first antipsychotic in the 1950s, about one-third of 
patients remain symptomatic.2,3 Many patients receiving treatment 
stop their medication, often due to lack of insight into their illness, 
which puts them at risk for relapse.1-3 Long-acting injectable prod-
ucts may help reduce relapse rates in these patients.2,4

Approval of Aristada
On October 5, 2015, the FDA granted Alkermes, Inc approval of 

Aristada (aripiprazole lauroxil) extended-release injectable suspen-
sion for the treatment of schizophrenia in adults.5,6 Aristada was ap-
proved based on data from 1 double-blind, placebo-controlled study 
and safety and efficacy data from studies of oral aripiprazole.6,7 An-
other long-acting injectable version of aripiprazole, Abilify Maintena 
(aripiprazole), has been on the market in the United States since 
2013. The FDA approved the New Drug Application for Aristada be-
cause it has a different active moiety than Abilify Maintena (N-hy-
droxymethyl aripiprazole vs aripiprazole, respectively).7

Mechanism of Action
Aristada is an ester of N-hydroxymethyl aripiprazole and a pro-

drug of aripiprazole. After intramuscular (IM) injection, Aristada 
undergoes a 2-step hydrolysis reaction to aripiprazole.6,7 Although 
the mechanism of action of aripiprazole is unknown, it is thought 
to be mediated through a combination of partial agonist activity at 
the dopamine type-2 (D2) and serotonin type-1A (5-HT1A) receptors 
and antagonism at serotonin type-2A (5-HT2A) receptors. Activity at 
other receptors in the body may help explain some of the adverse 
effects of aripiprazole.6

Dosage and Administration
Dosage

Aristada is available in 3 doses: 441 mg, 662 mg, and 882 mg. 
Before beginning treatment, patients should have established tol-
erability with oral aripiprazole. All doses of Aristada are admin-
istered once monthly, and the 882-mg dose can be given once 
monthly or once every 6 weeks. Aristada is given by a healthcare 
professional as an IM injection in the gluteal or deltoid muscle, de-
pending on the dose; all doses can be given in the gluteal muscle, 
and the 441-mg dose can also be injected in the deltoid muscle.6

Aristada can be initiated at any dose depending on individual pa-
tient symptoms. For patients stabilized on oral aripiprazole prior to 
initiating treatment with Aristada, corresponding dose information 
is available, as shown in Table 16.6

Regardless of previous antipsychotic treatment, oral aripipra-
zole should be administered along with Aristada for the first 21 
days of treatment. This oral supplementation allows aripiprazole 
concentrations to reach therapeutic levels within 4 days. Instruc-
tions are available in the prescribing information to help practi-
tioners manage missed doses.6

Administration
Aristada is supplied in a kit with a 5-mL single-use pre-filled 

syringe and 2 or 3 safety needles, depending on the dose. The 
needles range from 21 gauge, 1-inch long, to 20 gauge, 2-inches 
long. Appropriate needle selection depends on the amount of sub-
cutaneous tissue at the injection site, dose, and injection site. The 
kit should be stored at room temperature.6

To administer Aristada, several steps should be followed. First, 
the appropriate dose is selected and the syringe should be tapped 
and shaken. Next, an appropriate needle is selected from the kit 
and attached to the syringe. Excess air should be removed from 
the syringe, and the contents are administered intramuscularly. 
The injection should be given in a rapid and continuous manner 
within 10 seconds. Aristada is for IM use only and should not be 
administered via any other route.6 

Use in Specific Populations
Use in Pediatric and Geriatric Patients

The safety and effectiveness of Aristada in children less than18 
years old, and elderly patients greater than 65 years old have not 
been evaluated.6 

Use in Renal and Hepatic Impairment
Aristada can be used in patients with renal and hepatic impair-

ment without adjusting the dose.6 

Aristada for the Treatment of Adults With Schizophrenia

Table 1. Conversion of Aripiprazole to Aristada6 

Dose of Oral 
Aripiprazole Dose of Aristada Corresponding Amount of  

Aripiprazole in Aristada Dose

10 mg/day 441 mg/month 300 mg/month

15 mg/day 662 mg/month 450 mg/month

≥20 mg/day 882 mg/month 600 mg/month
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Pregnancy
There are limited published data on the use of aripiprazole in 

pregnancy, which are insufficient to advise on any drug-induced 
risks of birth defects or miscarriages from treatment.6

Neonates exposed to antipsychotic drugs during the third tri-
mester of pregnancy are at risk for the development of extrapyra-
midal and/or withdrawal symptoms following delivery. Symptoms 
reported in these neonates include agitation, hypertonia, hypoto-
nia, tremor, somnolence, respiratory distress, and feeding disor-
ders. Neonates should be monitored and treated for extrapyrami-
dal and/or withdrawal symptoms.6

Nursing Mothers
Aripiprazole is found in the breast milk of mothers receiving 

treatment; however, there is insufficient evidence to determine the 
amount of aripiprazole present, effects on the breastfed infant, or 
the effects on milk production. The risk versus benefit of breast-
feeding and treatment should be considered.6 

Use in Other Specific Populations
In patients that are known cytochrome P450 (CYP450) 2D6 

poor metabolizers, dose adjustment of Aristada is recommended 
due to high aripiprazole concentrations. No dose adjustments are 
required on the basis of patient sex, race, or smoking status.6

Pharmacokinetics
Aripiprazole is released into the systemic circulation 5 to 6 days 

after a single IM injection of Aristada and continues to be released 
over 36 days. Aripiprazole reaches a steady state concentration 
after 4 monthly injections of Aristada. The volume of distribution of 
aripiprazole was 268 L following IM injection of Aristada.6

Aripiprazole is metabolized hepatically, mainly through CYP3A4 
and CYP2D6. The mean terminal elimination half-life of aripiprazole 
was 29.2 to 34.9 days following injections of Aristada 441, 662, and 
882 mg given every 4 weeks. This half-life was significantly longer 
than that of oral aripiprazole (mean, 75 hours), and can be attributed 
to the specific formulation and release profile of Aristada.6 

Drug–Drug Interactions
Although no specific drug–drug interaction studies have been 

conducted with Aristada, drug interaction data were extrapolated 
from oral aripiprazole studies. The pharmacologic properties of 
aripiprazole and its metabolism influence drug-drug interactions.6 
Table 26 outlines specific interactions and recommendations.

Clinical Efficacy
The efficacy of Aristada in schizophrenia is based on data from 

1 clinical study of Aristada and efficacy data from studies of oral 
aripiprazole.6 The clinical trial was a 12-week, randomized, dou-
ble-blind, placebo-controlled study of Aristada in adult patients 
experiencing an acute exacerbation of schizophrenia.6,8 In total, 
622 patients were randomized to receive Aristada 441 mg, Aris-
tada 882 mg, or placebo once every 4 weeks via IM injection.6 All 
patients in the Aristada groups also received oral aripiprazole for 
the first 3 weeks of the study, and patients in the placebo group 
received oral placebo for 3 weeks.6,8 

The primary efficacy measure was the change from baseline to 
end point in the Positive and Negative Syndrome Scale (PANSS) 
total score. Compared with placebo, patients in each Aristada 
group had significant improvements in the change in PANSS to-
tal score. The placebo-subtracted least squares mean differences 
were –10.9 (P <.001) for the Aristada 441-mg group and –11.9 
(P <.001) for the Aristada 882-mg group.6,8 Both Aristada groups 
demonstrated significant improvements in PANSS total scores be-
ginning at day 8.8 Age, sex, race, and weight did not appear to 
influence treatment response as measured in subgroup analyses.6

Contraindications
Aristada is contraindicated in patients with a known hypersen-

sitivity reaction to aripiprazole. Hypersensitivity reactions have 
ranged from pruritus/urticaria to anaphylaxis.6

Safety
In clinical studies, akathisia was the only adverse reaction that 

met the criteria of a common adverse reaction (incidence ≥5% in 
patients given Aristada and at least twice the rate of placebo).6 
Treatment-emergent adverse events reported in the 12-week clini-
cal study are listed in Table 36.6

Warnings and Precautions
The warnings and precautions found in the Aristada Prescribing 

Information are consistent with those for oral aripiprazole and oth-
er atypical antipsychotics on the market.9 

Boxed Warning: Increased Mortality in Elderly Patients With 
Dementia-Related Psychosis

As with other antipsychotic drugs, Aristada carries a boxed 
warning for increased risk of death in elderly patients with demen-
tia-related psychosis. This warning is based on 17 placebo-con-

Table 2. Clinically Relevant Drug-Drug Interactions With Aristada6 

Concomitant Medication Effect Clinical Recommendation

Strong CYP450 3A4 inhibitors (eg, itraconazole) Increased exposure of aripiprazole
For concomitant use lasting more than 2 weeks, 
reduce Aristada dose

Strong CYP450 2D6 inhibitors (eg, fluoxetine) Increased exposure of aripiprazole
For concomitant use lasting more than 2 weeks, 
reduce Aristada dose

CYP450 3A4 inducers (eg, carbamazepine) Decreased exposure of aripiprazole
For concomitant use lasting more than 2 weeks, 
consider increasing Aristada dose

Antihypertensives Enhanced effects of certain antihypertensives
Monitor blood pressure and adjust dose 
accordingly

Benzodiazepines (eg, lorazepam) Increased sedation and orthostatic hypotension 
Monitor blood pressure and sedation, and adjust 
dose accordingly

CYP450 indicates cytochrome P450.
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trolled trials, largely in patients taking atypical antipsychotic 
drugs, which revealed a risk of death in drug-treated patients of 
1.6 to 1.7 times that in patients given placebo. The causes of 
death were varied, but most appeared to be cardiovascular (eg, 
heart failure, sudden death) or infectious (eg, pneumonia) in na-
ture. Aristada is not approved for the treatment of patients with 
dementia-related psychosis.6

Cerebrovascular Adverse Reactions in Elderly Patients With 
Dementia-Related Psychosis

In placebo-controlled trials of risperidone, aripiprazole, and 
olanzapine in elderly patients with dementia, the incidence of 
cerebrovascular adverse reactions (cerebrovascular accidents and 
transient ischemic attacks), including fatalities, was higher in pa-
tients given these drugs compared with placebo.6

Neuroleptic Malignant Syndrome
Neuroleptic Malignant Syndrome (NMS) is a potentially fatal 

symptom complex that may occur with antipsychotic drugs, in-
cluding Aristada. Clinical symptoms include the following: hyper-
pyrexia, muscle rigidity, altered mental status, and evidence of au-
tonomic instability (irregular pulse or blood pressure, tachycardia, 
diaphoresis, and cardiac dysrhythmia). If NMS occurs, Aristada 
should be discontinued immediately along with other nonessential 
drugs. Treatment of symptoms, medical monitoring, and treatment 
of concomitant serious medical issues should also ensue.6

Tardive Dyskinesia
Tardive dyskinesia (TD) is a syndrome of potentially irrevers-

ible, involuntary, dyskinetic movements. In patients treated with 
antipsychotics, the risk of developing TD and the likelihood that 
it will become irreversible increases with prolonged treatment 
duration and higher total cumulative dose. Although uncommon, 
the syndrome can develop after brief periods of treatment and 
at low doses. The prevalence of TD appears to be highest among 
elderly women.6

The potential for TD to occur should be taken into consider-
ation when prescribing Aristada. Long-term treatment should be 

reserved for patients with chronic illness, and the lowest dose 
and shortest duration of treatment should be considered. If TD 
occurs, Aristada discontinuation may be necessary, however some 
patients may still require treatment regardless of the syndrome.6 

Metabolic Changes
Aristada carries a warning for metabolic changes, including hy-

perglycemia and diabetes mellitus, dyslipidemia, and weight gain. 
While each of the atypical antipsychotics have been shown to pro-
duce some metabolic changes, each drug, including Aristada, car-
ries a distinct risk profile.6 

Hyperglycemia/Diabetes Mellitus
Patients treated with atypical antipsychotics, including oral arip-

iprazole, have reported hyperglycemia; some cases were extreme 
and associated with ketoacidosis, hyperosmolar coma, or death. 
All patients treated with Aristada should be monitored for symp-
toms of hyperglycemia (eg, polydipsia, polyuria, polyphagia, and 
weakness). Patients with established diabetes mellitus or those 
at risk of developing diabetes mellitus should also undergo fasting 
blood glucose testing at treatment initiation and periodically there-
after. In a long-term, open-label study of Aristada in patients with 
schizophrenia, 14% of patients with a normal glycated hemoglobin 
level at baseline developed elevated levels thereafter.6 

Dyslipidemia
Elevations in total cholesterol, low-density lipoprotein, and tri-

glyceride levels, and a reduction in high-density lipoprotein levels 
have been observed in patients treated with atypical antipsychot-
ics, including Aristada.6

Weight Gain
Weight gain can occur with the use of atypical antipsychotics, 

and the clinical monitoring of weight is recommended. In a 12-
week double-blind, placebo-controlled trial in patients with schizo-
phrenia, 9% to10% of patients given Aristada experienced a weight 
gain of at least 7% of baseline body weight versus 6% of those 
given placebo.6 

Table 3. Adverse Events in 2% or More of Aristada-Treated Patients and That Occurred at Greater Incidence Than in the 
Placebo-Treated Patients in the 12-Week, Placebo-Controlled, Fixed-Dose Schizophrenia Trial6

Adverse Event System Organ Class Preferred Term
Placebo
N = 207

(%)

Aripiprazole Lauroxil  
441 mg
N = 207

(%)

Aripiprazole Lauroxil 
882 mg
N = 208

(%)

General disorders and administration site conditions

 Injection site pain 2 3 4

Investigations

 Increased weight 1 2 2

 Increased blood creatine phosphokinase 0 2 1

Nervous system disorders

 Akathisia 4 11 11

 Headache 3 3 5

Psychiatric disorders

 Insomnia 2 3 4

 Restlessness 1 3 1
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Orthostatic Hypotension
Aristada may cause orthostatic hypotension, potentially caused 

by the alpha-blocking properties of aripiprazole. A lower starting 
dose and monitoring of orthostatic vital signs should be consid-
ered in patients at risk for developing orthostatic hypotension. In 
clinical trials with Aristada, less than 1% of patients experienced 
orthostatic hypotension.6

Leukopenia, Neutropenia, and Agranulocytosis
Leukopenia, neutropenia, and agranulocytosis have been report-

ed with antipsychotics. Patients with a pre-existing low white blood 
cell count (WBC)/absolute neutrophil count (ANC) and a history 
of drug-induced leukopenia/neutropenia should undergo frequent 
complete blood counts during the first few months of treatment. 
At the first sign of a clinically significant decline in WBC, and in 
the absence of other causative factors, discontinuation of Aristada 
should be considered. Patients with clinically significant neutro-
penia should be monitored for fever or other symptoms, or signs 
of infection. These patients should be treated immediately if such 
symptoms or signs occur. Aristada should be discontinued in pa-
tients with severe neutropenia, defined as an ANC less than 1000/
mm3, and WBC should be followed until recovery.6

Seizures
Aristada should be used with caution in patients with seizures or 

conditions that can lower the seizure threshold.6 

Potential for Cognitive and Motor Impairment
Aristada has the potential to impair judgment, thinking skills, 

or motor skills. Patients treated with Aristada should be cau-
tioned about operating hazardous machinery, including motor 
vehicles, until they are reasonably certain they are not experi-
encing impairment.6 

Body Temperature Regulation
Aristada may disrupt the body’s ability to reduce core body tem-

perature. Caution is advised in patients experiencing conditions 
that may contribute to an elevation in body temperature, including 
strenuous exercise, exposure to extreme heat, receipt of concom-
itant medications with anticholinergic properties, or dehydration.6 

Dysphagia
Aristada should be used with caution in patients at risk for aspira-

tion pneumonia as esophageal dysmotility and aspiration can occur.6 

Conclusions
Despite the availability of numerous treatment options for 

schizophrenia, many patients continue to have symptoms or expe-
rience relapse.3 Aristada is a long-acting injectable antipsychotic 
approved for the treatment of schizophrenia in adults.6 It is dosed 
by a healthcare professional once monthly or every 6 weeks, which 
may be beneficial in patients who have trouble adhering to oral 
medication regimens.2,4,6 The efficacy of Aristada is based on data 
from 1 double-blind, placebo-controlled clinical study of Aristada 
along with efficacy data from studies of oral aripiprazole. The most 
common adverse reaction with Aristada is akathisia.6
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A ccording to the CDC, heart failure affects an estimated 5.1 
million people in the United States. In 2009, 1 out of every 
9 deaths that occurred in the United States occurred partly 

as a result of heart failure. Because of the high burden of hospital-
ization and medical care, as well as lost productivity, heart failure 
is estimated to cost the country $32 billion yearly.1-3

Common symptoms of heart failure include shortness of breath, 
difficulty breathing that worsens in a recumbent position, and ede-
ma of the lower extremities. Following diagnosis, the median sur-
vival of a patient with heart failure is 5 years. Risk factors for heart 
failure include coronary artery disease, high blood pressure, diabe-
tes, and behavioral factors such as smoking, insufficient physical 
activity, and a diet high in fat, cholesterol, and sodium.1

Entresto: A Novel Option for Heart Failure
On July 7, 2015, the FDA approved Entresto,4 a combination of 
the neprilysin inhibitor sacubitril and the angiotensin II receptor 
blocker valsartan. Together, these 2 medications are indicated to 
reduce the risk of cardiovascular death and heart failure–related 
hospitalization in patients with New York Heart Association class 
II, III, or IV chronic heart failure and reduced ejection fraction.5

Contraindications to the use of Entresto include hypersensitivity 
to any component of the medication, a history of angioedema with 
previous angiotensin-converting enzyme inhibitor (ACEI) or angio-
tensin II receptor blocker (ARB) therapy, concomitant use of ACEIs 
or use of Entresto fewer than 36 hours after taking the last dose 
of ACEI therapy, and concomitant use of aliskiren in patients with 
diabetes. Entresto should not be used with aliskiren in patients 
with renal impairment (estimated glomerular filtration rate [eGFR] 
less than 60 mL/min/1.73 m2).5

Importantly, patients should transition from treatment with an 
ACEI or ARB to Entresto, and should not take Entresto and ACEIs or 
ARBs simultaneously. In addition, patients switching from any ACEI 
to Entresto should wait at least 36 hours after the last dose of ACEI 
before taking the first dose of Entresto.5

Dosing and Administration
Film-coated tablets of Entresto are available in 3 fixed-dose com-
bination strengths of sacubitril and valsartan: violet-white Entresto 
24-mg/26-mg tablets, pale yellow Entresto 49-mg/51-mg tablets, 
and light pink Entresto 97-mg/103-mg tablets. Tablets are sup-
plied in both bottles and individual-dose blister packages.5

The usual starting dose of Entresto is 49 mg/51 mg taken twice 
daily without regard to meals. The dose should be doubled every 
2 to 4 weeks, as tolerated. Ultimately, patients reach a target En-
tresto dose of 97 mg/103 mg twice daily. A lower starting dose 
of 24 mg/26 mg twice daily is recommended for patients who are 
not currently taking an ACEI or ARB, who are taking a low dose of 
an ACEI or ARB, who have severe renal impairment, or who have 
moderate hepatic impairment.5

Dosage Adjustments
The safety and efficacy of Entresto has not been determined in 
pediatric patients. However, pharmacokinetic differences have not 

been observed in elderly patients (≥65 years or ≥75 years of age) 
versus younger patient groups.5

In patients with severe renal impairment (eGFR <30 mL/
min/1.73 m2), the recommended starting dose of Entresto is 24 
mg/26 mg taken twice daily. Patients with renal impairment of 
mild to moderate severity do not require adjustment of the ini-
tial dose. Patients with moderate hepatic impairment (ie, Child-
Pugh class B) should begin Entresto therapy at a reduced starting 
dose of 24 mg/26 mg taken twice daily. Patients with mild hepatic 
impairment (ie, Child-Pugh class A) should not receive a reduced 
starting dose. Use of Entresto is not recommended in patients with 
severe (ie, Child-Pugh class C) hepatic impairment.5

Overdose
Although limited data regarding overdoses are available, patients 
have received single doses of Entresto as large as 583 mg of sacu-
bitril and 617 mg of valsartan, and repeat doses as high as 437 
mg of sacubitril and 463 mg of valsartan daily for 14 days without 
experiencing serious adverse events (AEs).  With Entresto, hypo-
tension is the most likely AE after an overdose. Hemodialysis is 
unlikely to be helpful in an overdose because both components of 
Entresto are highly protein bound.5

Clinical Trials
A total of 8442 patients with symptomatic chronic heart failure 
participated in the multinational, randomized, double-blind PAR-
ADIGM-HF trial. Patients were required to have New York Heart 
Association class II, III, or IV heart failure with a left ventricular 
ejection fraction of 40% or lower. All patients were required to 
have previously taken either an ACEI or an ARB for a minimum of 
4 weeks prior to the trial and to have a systolic blood pressure no 
lower than 100 mm Hg. In addition, all patients in the trial were 
taking a maximally tolerated dose of a beta-blocker. Patients were 
evaluated on a combined end point of cardiovascular death or hos-
pitalization for heart failure.5

Before monitoring of clinical trial end points began, patients en-
rolled in the PARADIGM-HF clinical trial were subjected to a run-in 
period. During the run-in phase, patients took enalapril for a medi-
an run-in period of 15 days and Entresto for a median run-in period 
of 29 days. During the run-in period, 10.4% of patients receiving 
Entresto permanently discontinued therapy. In more than half of 
the cases, patients discontinued Entresto during the run-in peri-
od because of an AE. The most common of these AEs were renal 
dysfunction (1.8% of patients), hypotension (1.7% of patients), and 
hyperkalemia (1.3% of patients). As a result of this run-in period, 
AEs reported in the PARADIGM-HF clinical trial are likely to under-
report the frequency of AEs that might occur in real-world clinical 
practice.5

After the run-in period, patients received Entresto (n = 4203) or 
enalapril (n = 4229) over a median follow-up period of 27 months 
and a maximum duration of 4.3 years. Over the treatment period, 
10.7% of patients receiving Entresto and 12.2% of patients receiv-
ing enalapril dropped out of the trial early. Common AEs, each of 
which occurred in at least 5% of patients taking Entresto, included 

Entresto Approved for Heart Failure 
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hypotension, hyperkalemia, cough, dizziness, and renal failure. AEs 
are summarized in the Table.5

In PARADIGM-HF, Entresto was proved superior to enalapril in 
reducing the primary end point of cardiovascular death or heart 
failure–related hospitalization. On this composite end point, pa-
tients taking Entresto were 20% less likely to experience an event, 
than were patients receiving enalapril (hazard ratio [HR], 0.80; 95% 
CI, 0.73-0.87). This difference was highly statistically significant 
(P <.0001). Overall survival was also improved in patients treated 
with Entresto compared with patients treated with enalapril. Pa-

tients receiving Entresto were 16% less likely to die over the course 
of the trial than were those taking enalapril (HR, 0.84; 95% CI, 
0.76-0.93). As with the primary end point, the finding of the overall 
survival analysis was highly statistically significant (P = .0009). The 
Figure shows Kaplan-Meier curves summarizing these findings.5

Pharmacology and Pharmacokinetics
Entresto includes 2 components with unique mechanisms: the 
neprilysin inhibitor sacubitril and the ARB valsartan. Sacubitril 
inhibits neprilysin through its active metabolite, LBQ657, and ef-
fectively increases levels of peptides that are typically degraded 
by neprilysin, including natriuretic peptides. At the same time, val-
sartan blocks the angiotensin II receptor, inhibiting the potentially 
harmful vasoconstrictive effects of angiotensin II in patients with 
heart failure.5

In pharmacodynamic studies, use of valsartan and sacubitril 
was shown to increase cyclic guanosine monophosphate levels in 
urine and decrease plasma levels of midregional proatrial natri-
uretic peptide and N-terminal pro-B-type natriuretic peptide to a 
significantly greater degree than valsartan alone in patients with 
reduced ejection fraction heart failure.5

Entresto did not have any effect on the QT interval in healthy 
male patients who were given supratherapeutic doses of the drug. 
Amyloid beta proteins in the brain and cerebrospinal fluid may 
build up in patients receiving Entresto because of effects on en-
zyme systems involved in the clearance of these proteins from the 
brain. The clinical relevance of this finding has not been estab-
lished.5

Peak plasma concentrations of sacubitril and its active metab-
olite, LBQ657, are reached within 0.5 and 2 hours of administra-
tion, respectively, while peak plasma concentration of valsartan is 
reached within 1.5 hours of administration. Sacubitril is at least 
60% orally bioavailable. Valsartan bioavailability is higher than 
that of valsartan formulations. Thus, although ascending doses of 
Entresto contain 26 mg, 51 mg, and 103 mg of valsartan, these 
doses are bioequivalent to 40-mg, 80-mg, and 160-mg tablets of 
valsartan.5

After twice-daily administration, steady-state levels of both com-
ponents of Entresto are reached within 3 days. Although sacubitril 
and valsartan do not accumulate, the active metabolite of sacubi-
tril, LBQ657, accumulates by a factor of 1.6 with repeat dosing. 
The pharmacokinetic parameters of Entresto are not substantially 
changed by administration with or without food, although there is a 
small and clinically insignificant decrease in exposure to valsartan 
when Entresto is taken with a meal. As a result of these findings, 
patients should be advised to take Entresto twice daily without 
regard to meals.5

The components of Entresto are all highly protein bound and 
have a high volume of distribution of 75 L for valsartan and 103 
L for sacubitril. The mean elimination half-life of sacubitril is 1.4 
hours; of LBQ657, 11.5 hours; and of valsartan, 9.9 hours.5

Drug Interactions
Use of Entresto with potassium supplements or with potassi-
um-sparing diuretics such as triamterene, amiloride, or spirono-
lactone may increase the risk of hyperkalemia. Patients receiving 
both Entresto and nonsteroidal anti-inflammatory drugs (NSAIDs), 
including selective cyclooxygenase-2 inhibitors, should be moni-

Figure. Kaplan-Meier Curves for the Primary Composite 
End Point, Cardiovascular Death, and Heart Failure 
Hospitalization5

CV indicates cardiovascular; HR, hazard ratio.

A. Time to First Occurrence of CV Death or 
Heart Failure Hospitalizations in PARADIGM-HF

B. Time to Occurrence of CV Death in PARADIGM-HF

C. Time to First Occurrence of Heart Failure 
Hospitalizations in PARADIGM-HF
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tored closely for a possible additive risk of renal impairment with 
the use of these medications in combination. Serum lithium levels 
should be monitored in patients taking lithium because changes in 
renal function have been observed in patients taking ARBs, such 
as the valsartan component of Entresto.5

The use of Entresto with sildenafil decreases blood pressure ad-
ditively, but the use of Entresto with intravenous nitroglycerin does 
not significantly reduce blood pressure in an additive manner.5

Pregnancy and Lactation
Entresto carries a black box warning for fetal toxicity. If a woman 
taking Entresto becomes pregnant, the drug should be discontin-
ued as soon as possible. Medications like Entresto that work di-
rectly on the renin-angiotensin system may cause injury and death 
in a developing fetus.5

Women taking medications acting on the renin-angiotensin-al-
dosterone system in the second or third trimesters of pregnancy 
may develop oligohydramnios, which may result in reduced fetal 
renal function leading to anuria and renal failure, fetal lung hypo-
plasia, skeletal deformations including skull hypoplasia, hypoten-
sion, and death.5

Fetal hydrocephaly has been observed in the offspring of preg-
nant rats exposed to the components of Entresto during fetal ges-
tation; this may affect development and survival of offspring. As no 
data are available on the presence or absence of the components 
of Entresto in breast milk, the use of Entresto in women nursing 
infants is not recommended. In lactating rats, transfer of valsartan 
and an active metabolite of sacubitril was observed. Patients who 
are breast-feeding an infant should either discontinue the medica-
tion or discontinue breast-feeding.5

As a result of these data, the use of Entresto in pregnant women 
is not recommended. If a woman taking Entresto becomes pregnant, 
alternative therapy should be instituted unless no alternative thera-
py is available and the drug is considered lifesaving to the mother. 
The woman should be advised of the potential risk to the fetus.5

Warnings and Precautions
Patients taking Entresto should be monitored for signs of angioede-
ma and hypotension. Renal function and serum potassium levels 
should be monitored in patients at risk for renal impairment. Use 
of Entresto with potassium-sparing diuretics may lead to hyperka-
lemia; regular monitoring of serum potassium levels may help man-
age this interaction. The risk of renal impairment may be greater 
in patients taking NSAIDs. In addition, patients taking NSAIDs and 
lithium may be at increased risk of lithium toxicity.5

In the PARADIGM-HF clinical trial, 0.5% of patients receiving 
Entresto and 0.2% of patients receiving enalapril experienced an-
gioedema. Although severe angioedema may require advanced 
management, in many cases, angioedema symptoms are con-
fined to the face and lips and do not require advanced manage-
ment. In some cases, antihistamines may ameliorate symptoms 
of mild angioedema.5

Patients with angioedema affecting the tongue, glottis, or lar-
ynx generally require advanced management because angioedema 
may lead to airway compromise and death in these individuals. 
Epinephrine injections are important in managing severe cases 
of angioedema. In black patients, the rate of angioedema may be 
higher than in nonblack populations. In the pivotal clinical trial, 

black patients receiving Entresto experienced angioedema at a 
rate of 2.4%, as compared with a rate of 0.5% in nonblack individ-
uals. Importantly, any patient with a history of angioedema—even 
mild angioedema—with ACEIs, ARBs, or the components of Entres-
to should not be rechallenged with the medication and should not 
receive Entresto.5

Hypotension is a potential AE of Entresto therapy due to the 
effect of the medication on salt balance and disposition. In the 
pivotal PARADIGM-HF clinical trial, 18% of patients taking Entres-
to and 12% of patients using enalapril experienced hypotension. 
Severe hypotension was relatively uncommon with Entresto, how-
ever, occurring in 1.5% of patients. Acute renal failure, progressive 
azotemia, and rare cases of acute renal failure and death have 
been recorded. The rates of acute renal failure in patients taking 
Entresto and enalapril in the PARADIGM-HF clinical trial were iden-
tical, occurring in 5% of patients. Patients who develop reduced 
renal function while taking Entresto may require down-titration of 
the dose of Entresto.5

In patients with renal artery stenosis, including both bilateral 
and unilateral stenosis, the risk of increased blood urea levels 
and/or increased serum creatinine levels is heightened. As a re-
sult, patients with renal artery stenosis should receive intensified 
monitoring for renal dysfunction. Patients taking Entresto may be 
at increased risk of developing hyperkalemia, particularly those 
with risk factors such as severe renal impairment, diabetes, hyper-
aldosteronism, or a high-potassium diet. In PARADIGM-HF, 12% of 
patients treated with Entresto and 14% of patients receiving enal-
april experienced this AE. Management strategies for patients who 
develop hyperkalemia include reducing the dose of Entresto and 
temporarily discontinuing Entresto therapy.5 

Conclusions
Entresto is an important new therapy that has been proven su-
perior to ACEIs and ARBs in reducing hospitalizations, mortality 
rates, and a combined morbidity/mortality end point in patients 
with reduced ejection fraction heart failure. Importantly, Entresto 
is a replacement for traditional ACEI or ARB therapy and is not to 
be used in combination with traditional ACEIs and ARBs. 

Given the high burden of heart failure and the high cost of hos-
pitalization related to heart failure, rapid formulary adoption of En-
tresto is an important strategy for reducing the financial burden of 
heart failure on hospitals while simultaneously improving clinical 
outcomes for patients living with this disease. 

Table. Adverse Events Reported in At Least 5% of 
Patients Treated with Entresto in the Double-Blind 
Period5

Entresto 
(n = 4203) 

%

Enalapril 
(n = 4229) 

%

Hypotension 18 12

Hyperkalemia 12 14

Cough 9 13

Dizziness 6 5

Renal failure/acute 
renal failure

5 5
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C olon cancer and rectal cancer, combined, represent the 
third most common cancer and the third leading cause of 
cancer death in both men and women. Although the inci-

dence of colorectal cancer has decreased over the past 2 decades, 
nearly 100,000 new diagnoses of colon cancer, 40,000 new diag-
noses of rectal cancer, and 50,000 deaths due to colorectal cancer 
are projected to occur in 2015.1

Advancing age is an important risk factor for colorectal cancer. 
Approximately 90% of cases occur in patients 50 years of age or 
older. Other risk factors include modifiable factors, such as obesi-
ty, physical inactivity, moderate to heavy alcohol consumption, and 
smoking, and nonmodifiable risk factors, such as family history 
of colorectal cancer/polyps, inflammatory bowel disease, genetic 
conditions, and type 2 diabetes mellitus.1 

Treatment for colorectal cancer includes surgery for early-stage 
disease, colostomy (usually for rectal cancer), and surgery plus 
chemotherapy with or without radiation for later-stage disease. 
Overall, roughly two-thirds (65%) of patients survive 5 years with 
colorectal cancer, but 5-year survival varies from 90% in patients 
with localized disease to 13% in patients with metastatic disease 
that has spread to distant sites.1

For the latter patients, a new treatment option is available. On 
September 22, 2015, the US Food and Drug Administration ap-
proved Taiho’s new combination oral medication, Lonsurf (triflu-
ridine and tipiracil), for use in patients with late-stage colorectal 
cancer and an inadequate prior response to chemotherapy.2

Indication
Lonsurf tablets (trifluridine and tipiracil) are indicated for use in 
patients with metastatic colorectal cancer previously treated with 
fluoropyrimidine-, oxaliplatin-and irinotecan-based chemothera-
py, anti-vascular endothelial growth factor biologic therapy, and 
anti-epidermal growth factor receptor therapy in patients with a 
wild-type RAS gene. Although the drug does not have any contra-
indications or black box warnings, Lonsurf has several important 
warnings and precautions related to severe myelosuppression, 
and embryo-fetal toxicity. Common adverse reactions with Lonsurf 
(which occurred in at least 10% of patients and at a rate higher 
than that in patients given placebo) included anemia, neutropenia, 
asthenia/fatigue, nausea, thrombocytopenia, decreased appetite, 
diarrhea, vomiting, abdominal pain, and pyrexia.3

Supply and Storage
Lonsurf is available as tablets of 15 mg of trifluridine and 6.14 
mg of tipiracil, and as tablets of 20 mg of trifluridine and 8.19 mg 
of tipiracil. Tablets are available in 20-, 40-, and 60-count bottles. 
Patients should be advised to store tablets at room temperature 
(68°F-77°F), with temporary storage at temperatures as low as 
59°F and as high as 86°F. If the medication is stored outside of the 
original bottle, it should be discarded within 30 days. In addition, 
because Lonsurf is cytotoxic, anyone who handles the medication 
other than the patient should wear gloves.3

Dosage and Administration 
Treatment should be initiated at a daily dose of 35 mg/m2 (based 
on the trifluridine component), with a maximum dose of 80 mg 
of trifluridine. Tablets are supplied in 2 fixed-dose combination 
strengths, with the lower strength containing 15 mg of trifluridine 
and 6.14 mg of tipiracil, and the higher strength containing 20 mg 
of trifluridine and 8.19 mg of tipiracil. Because these doses are 
fixed, treatment cannot be administered at precisely 35 mg/m2 
of trifluridine. As a result, doses should be rounded to the nearest 
5-mg increment of the trifluridine component.3

Tablets of Lonsurf should be taken orally within 1 hour of com-
pleting the morning and evening meals on days 1 through 5 and 8 
through 12 of each 28-day cycle, and continuing until progression 
of disease or treatment-limiting toxicity. Patients should be advised 
not to take additional doses of treatment if a dose is missed or held.3

Because Lonsurf is a cytotoxic drug, treatment should be han-
dled following specific protocols and disposal procedures. Dose 
modification of Lonsurf is necessary in several clinical situations, 
based on hematologic adverse events and nonhematologic ad-
verse events of grade 3 or grade 4 severity. Because these mod-
ifications may be made pursuant to blood test results, complete 
blood counts should be obtained prior to each treatment cycle, 
and on day 15 of each 28-day cycle.3

Before a treatment cycle, Lonsurf should be withheld until ab-
solute neutrophil count (ANC) levels are greater than or equal to 
1500/mm3 or febrile neutropenia is resolved, platelet levels are 
greater than or equal to 75,000/mm3, and grade 3 or 4 nonhe-
matologic adverse events have resolved to a severity of grade 0 
or 1. During a treatment cycle, Lonsurf should be withheld if ANC 
levels are less than 500/mm3 or if the patient experiences febrile 
neutropenia, platelet levels are less than 50,000/mm3, or if any 
grade 3 or 4 nonhematologic adverse reaction occurs.3

Several adverse events warrant a dose reduction of 5 mg/m2/
dose than the previous dose level (based on the trifluridine com-
ponent). These include febrile neutropenia; uncomplicated grade 
4 neutropenia (which has recovered to a neutrophil level ≥1500/
mm3) or thrombocytopenia (which has recovered to a platelet lev-
el ≥75,000/mm3), either of which results in more than a 1-week 
delay in the start of the next cycle; or a nonhematologic grade 
3 or grade 4 adverse reaction (except for grade 3 nausea and/
or vomiting controlled by antiemetic therapy or grade 3 diarrhea 
responsive to antidiarrheal medication).3

Up to 3 dose reductions are permitted, and the dosage may be re-
duced to a level as low as 20 mg/m2 twice daily. After a dose reduc-
tion has occurred, dose escalation should not be pursued. Although 
there are no data on overdose with Lonsurf, patients enrolled in clin-
ical trials received doses as high as 180 mg/m2 per day.3

Mechanism of Action
Lonsurf contains trifluridine and tipiracil hydrochloride. Trifluridine 
is an antineoplastic nucleoside analogue based on the structure of 
thymidine, whereas tipiracil is a thymidine phosphorylase inhibitor. 
By inhibiting thymidine phosphorylase, tipiracil effectively increases 
exposure to trifluridine. Compared with trifluridine 35 mg/m2 alone, 

Lonsurf Approved for Metastatic Colorectal Cancer
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administration of trifluridine with tipiracil increased the mean area 
under the concentration-time curve (AUC) by a factor of 37, and in-
creased the maximum concentration of trifluridine by a factor of 22.3

Upon reaching cancer cells, trifluridine interferes with deoxyri-
bonucleic acid (DNA) synthesis through incorporation with DNA. 
In this way, trifluridine inhibits cancer cell proliferation. Together, 
trifluridine and tipiracil have been shown to exert antitumor effects 
on both KRAS wild-type and mutant human colorectal cancer xe-
nografts in mice.3

Pivotal Clinical Trial
The clinical efficacy and safety of Lonsurf were evaluated in a large, 
international, randomized, double-blind, placebo-controlled study in 
800 patients with previously treated metastatic colorectal cancer.3

Patients were randomized in a 2:1 ratio to receive Lonsurf plus 
best supportive care (n = 534) or a placebo plus best supportive 
care (n = 266).4 Patients were stratified by presence or absence of 
the KRAS mutation, the time since diagnosis of metastatic cancer, 
and geographic region. Patients were required to have received 
2 prior lines of standard chemotherapy (fluoropyrimidine-, oxal-
iplatin-, and irinotecan-based chemotherapy), to have an Eastern 
Cooperative Oncology Group performance status score of 0 or 1, 
and to have a primary site of disease of the colon or rectum. Prior 
therapy included bevacizumab in all but 1 patient, and panitumum-
ab or cetuximab was previously used by all but 2 patients with 
KRAS wild-type tumors.3

Investigators identified a significant improvement in overall 
survival and progression-free survival with Lonsurf versus place-
bo.3 With respect to progression-free survival, patients receiving 
Lonsurf were 53% less likely to experience progression than pa-
tients receiving placebo (Hazard ratio: 0.47 [95% CI: 0.40 to 0.55]). 
Patients receiving Lonsurf had a median overall survival of 7.1 
months versus 5.3 months in the those receiving placebo, with 
corresponding 1-year overall survival rates of 27% and 18% for the 
Lonsurf and placebo groups, respectively (Table 1, Figure).3,4

Warnings and Precautions
Key warnings and precautions include severe myelosuppression 
and embryo-fetal toxicity. In a study of Lonsurf, patients experi-

enced severe myelosuppression, which was sometimes life threat-
ening and of grade 3 or 4 severity.3 Consequences of myelosup-
pression included anemia, neutropenia, febrile neutropenia, and 
thrombocytopenia. One patient died as a result of neutropenic 
infection. Neutropenia resulted in 9.4% of patients receiving gran-
ulocyte-colony stimulating factors.

Due to the risk of neutropenia, physicians should obtain com-
plete blood counts prior to starting a cycle of Lonsurf, and should 
repeat the blood count on day 15 of each cycle of treatment. Fur-
ther testing may be required as well, as clinically indicated. Treat-
ment should be temporarily withheld in any patient who develops 
febrile neutropenia, grade 4 neutropenia, or platelet counts less 
than 50,000/mm3, with resumption of treatment at a reduced 
dose upon recovery.3

Adverse Events
In a double-blind, placebo-controlled clinical trial, a total of 533 
patients (median age, 63 years) previously treated for metastat-
ic colorectal cancer, received Lonsurf monotherapy at a 35 mg/
m2/dose (based on the trifluridine component) administered twice 
daily on the first 5 days and on days 8 through 12 of each 28-day 
cycle. Patients received treatment for a median duration of 12.7 
weeks.3

Common adverse events (AEs) with Lonsurf (which occurred in 
at least 10% of patients and at a higher rate than that in patients 
given placebo) included anemia, neutropenia, asthenia/fatigue, 
nausea, thrombocytopenia, decreased appetite, diarrhea, vomit-
ing, abdominal pain, and pyrexia. A total of 3.6% of patients in the 
trial discontinued therapy due to an AE, while 13.7% of patients 
required a dose reduction. The most common AEs leading to dose 
reduction were neutropenia, anemia, febrile neutropenia, fatigue, 
and diarrhea. Common AEs are listed in Table 2.3

Infections were more common in patients receiving Lonsurf 
than in patients receiving placebo. More than one-fourth (27%) of 
patients receiving active therapy experienced infection versus 15% 
of patients receiving placebo. Lonsurf may also be associated with 
an increased risk of pulmonary embolism, as 2% of patients receiv-
ing Lonsurf experienced a pulmonary embolism versus no patients 
receiving placebo.3

Table 1. Efficacy Results3,4

Lonsurf  
(N = 534)

Placebo  
(N = 266)

Overall survival

Number of deaths, N (%) 364 (68) 210 (79)

Median OS (months)a [95% CI]b 7.1 [6.5, 7.8] 5.3 [4.6, 6.0]

Hazard ratio [95% CI] 0.68 [0.58, 0.81]

P c <.001

Progression-free survival

Number of progression or death, N (%) 472 (88) 251 (94)

Hazard ratio [95% CI] 0.47 (0.40, 0.55)

P c <.001
aKaplan-Meier estimates.
bMethodology of Brookmeyer and Crowley.
cStratified log-rank test (strata: KRAS status, time since diagnosis of first metastasis, and geographic region).
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Ethnicity did not affect the overall incidence of AEs in the Lon-
surf clinical trial. However, it is notable that interstitial lung disease 
occurred in 15 (0.2%) of approximately 7000 patients receiving 
Lonsurf in clinical practice settings throughout Asia.3

Genotoxicity, Reproductive Effects, and Effect on 
Fertility
Due to its mechanism of action and data from animal studies, 
scientists believe Lonsurf has the potential to cause fetal harm. 
However, no data are available on exposure to Lonsurf in pregnant 
women. In pregnant female rats administered Lonsurf during fetal 
organogenesis at 3 different dose levels (15, 50, and 150 mg/
kg, based on the trifluridine component), treatment resulted in re-
duced birthweight, structural abnormalities, and fetal death. Nota-
bly, fetal death in rats occurred when Lonsurf was administered at 
a dose lower than that used in humans on a mg/m2 basis.3

It is important to advise pregnant women of the risk of treat-
ment. Male and female partners should use barrier contraception 
(condoms) during treatment, and for a minimum of 3 months after 
either partner takes the final dose of Lonsurf.3

Whether or not Lonsurf or metabolites of Lonsurf are present in 
the breast milk of patients receiving treatment with Lonsurf is un-
known. However, in nursing rats, both components of Lonsurf and 
the metabolites of Lonsurf were detected in rat breast milk. As a 
result, women taking Lonsurf should be advised not to breast-feed 
during treatment, and should not breastfeed for at least 1 day after 
taking the last dose of therapy.3

Although long-term studies of carcinogenic potential have not 
been performed in animals, the components of Lonsurf were 
shown to be genotoxic in 3 tests including a bacterial reverse mu-
tation test, a chromosomal aberration test performed on cultured 
mammalian cells, and a micronucleus test in mice. Despite this, 

the components of Lonsurf do not appear to affect the fertility of 
male or female rats.3

Pharmacokinetics and Pharmacodynamics
In 42 patients with advanced solid tumors, Lonsurf did not increase 
the corrected QT interval substantially compared with placebo, al-
though 2 patients (4.8%) had a corrected QT interval greater than 
500 msec and 1 patient (2.4%) experienced an increase from base-
line in the corrected QT interval greater than 60 msec.3

Twice-daily dosing of Lonsurf resulted in systemic exposure 
(as defined by the AUC) that increased more than dose pro-
portionately over the dose range of 15 to 35 mg/m2. After ad-
ministration of a single dose of Lonsurf, the mean elimination 
half-life of each component was 1.4 hours for trifluridine and 
2.1 hours for tipiracil. However, with repeat administration, the 
mean elimination half-life was 2.1 hours for trifluridine and 2.4 
hours for tipiracil.3

Trifluridine accumulated with repeat administration 3-fold with 
respect to the AUC, and 2-fold with respect to steady-state peak 
plasma concentration. Unlike trifluridine, tipiracil did not accumu-
late with repeat administration.3

 A high-fat, high-calorie meal decreased the maximal concen-
tration of both trifluridine and tipiracil, and decreased the AUC for 
tipiracil by approximately 40%. As a result, patients taking Lonsurf 
should be advised to take the medication within 1 hour after com-
pleting the morning and evening meals.3

Trifluridine binds to human serum albumin, with in vitro mea-
sures of protein binding of 96% or higher, regardless of the pres-
ence or absence of tipiracil. Tipiracil is not highly protein-bound. 
Serum protein binding for tipiracil is less than 8%.3

Urinary excretion is not the major route of excretion for either 
component of Lonsurf. Approximately 1.5% of unchanged trifluri-

Figure. Kaplan-Meier Curves of Overall Survival3,4
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dine, 20% of the inactive metabolite of trifluridine, and 30% of un-
changed tipiracil are excreted through the urine.3

Age, sex, and race did not affect the pharmacokinetics of ei-
ther component of Lonsurf to a clinically relevant degree. Howev-
er, compared with patients with normal renal function, mild renal 
impairment did increase the AUC for trifluridine at steady state by 
31%, and moderate renal impairment increased the AUC for triflu-
ridine at steady state by 43%.3

Special Populations
In the clinical study, nearly half (44%) of patients receiving therapy 
were aged 65 years or older, and 7% of patients were over the 
age of 75 years. Efficacy differences were not observed in older 
patients versus younger patients, and the dose of Lonsurf should 
not be adjusted based on age. However, patients aged 65 years or 
older did experience a higher likelihood of severe AEs than those 
younger than 65 years of age. These AEs were grade 3 or grade 
4 neutropenia (48% vs 30%) , grade 3 anemia (26% vs 12%), and 
grade 3 or grade 4 thrombocytopenia (9% vs 2%).3 

Dedicated clinical studies have not evaluated Lonsurf pharma-
cokinetics in patients with hepatic impairment. Dose adjustment is 
not required for patients with mild hepatic impairment. No data are 
available on the use of Lonsurf in patients with moderate to severe 
hepatic impairment.3

Dedicated studies of Lonsurf pharmacokinetics in patients with 
renal impairment have not been conducted. However, in the pivotal 
clinical trial of Lonsurf, patients with moderate renal impairment 
(ie, a creatinine clearance of 30-59 mL/min), had a higher inci-
dence of grade 3 or higher adverse events, serious adverse events, 

and dose delays/reductions versus patients with normal renal 
function or patients with mild renal impairment (ie, a creatinine 
clearance of 60-89 mL/min).3

No dose adjustment to the starting dose is recommended in 
patients with mild to moderate renal impairment, although dose 
modifications may be required later in therapy in patients with 
moderate impairment due to the increased risk of toxicity. It is 
important to note that patients with severe renal impairment (ie, 
a creatinine clearance <30 mL/min) were excluded from the clin-
ical trial.3

Drug-Drug Interactions
Pharmacokinetic drug-drug interaction studies have not been 
conducted in patients receiving Lonsurf. However, drug inter-
actions are not expected to be a major concern, as trifluridine 
is eliminated by conversion to an inactive metabolite by thymi-
dine phosphorylase, and neither medication is metabolized by 
cytochrome (CYP) P450 isoenzymes. In addition, studies show 
no effect of CYP450 isoenzymes on metabolism of either com-
ponent of Lonsurf; no enzyme induction of CYP1A2, CYP2B6, or 
CYP3A4/5 by trifluridine, its inactive metabolite, or tipiracil; and 
no inhibition or substrate activity by trifluridine on human uptake 
and efflux transporters.3

Conclusions
Lonsurf is a new treatment option for patients who have exhausted 
other modalities. Because Lonsurf improves both progression-free 
survival and overall survival in late-stage therapy for patients with 
metastatic colorectal cancer, it is an important treatment advance.

Table 2. Per-Patient Incidence of Adverse Events (≥5%) in Study 1 Occurring More Commonly (>2%) With Lonsurf Than in 
Patients Receiving Placebo3

Adverse Events

Lonsurf  
(N = 533)

Placebo  
(N = 265)

All Grades Grades 3-4a All Grades Grades 3-4a

Gastrointestinal disorders

Nausea 48% 2% 24% 1%

Diarrhea 32% 3% 12% <1%

Vomiting 28% 2% 14% <1%

Abdominal pain 21% 2% 18% 4%

Stomatitis 8% <1% 6% 0%

General disorders and administration-site conditions

Asthenia/fatigue 52% 7% 35% 9%

Pyrexia 19% 1% 14% <1%

Metabolism and nutrition disorders

Decreased appetite 39% 4% 29% 5%

Nervous system disorders

Dysgeusia 7% 0% 2% 0%

Skin and subcutaneous tissue disorders

Alopecia 7% 0% 1% 0%
aNo grade 4 definition for nausea, abdominal pain, or fatigue in National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.03.
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A pproximately 5% of patients who are treated with high dos-
es of corticosteroids continue experiencing severe symp-
toms and frequent exacerbations, and have a high risk of 

asthma-related death, so the treatment of severe asthma remains 
challenging. The difficulty in treating such patients may partially lie 
in the heterogeneous nature of asthma, which can be categorized 
as a number of different phenotypes, each associated with distinct 
characteristics.1 Because severe asthma has been so difficult to 
manage, evolving research has focused on identifying novel bio-
logical targets for potential therapy. For example, recent biological 
targets have been aimed at immunoglobulin E (IgE), the antibody 
that is intimately involved with allergic response, and cytokines 
that modulate eosinophils, which contribute to inflammation and 
loss of lung function by secreting granular proteins in the bronchial 
mucosa that damage the epithelium, impair smooth muscle con-
traction, and cause vasodilation.2,3 

Of patients with severe asthma, approximately 20% to 40% have 
persistent eosinophilia and frequent exacerbations. The most im-
portant interleukin that causes eosinophilic airway inflammation 
in patients with asthma is interleukin-5 (IL-5).1 IL-5 acts not only 
in the bone marrow at the site of eosinophil differentiation and 
maturation but also at the site of allergic inflammation during the 
recruitment and activation of eosinophils; therefore, blocking IL-5 
is thought to provide therapeutic effects by preventing eosinophilic 
inflammation in pulmonary tissue.3

Mepolizumab (Nucala), a first-in-class treatment, is a human-
ized monoclonal antibody produced by recombinant DNA tech-
nology in Chinese hamster ovary cells. It is directed against 
IL-5 to selectively inhibit eosinophilic airway inflammation and 
induce a significant reduction in severe asthma exacerbations 
regardless of atopy and IgE levels in the blood.1,4 On November 
4, 2015, the FDA announced that Nucala was approved as an 
add-on treatment for maintenance therapy of severe asthma in 
patients 12 years and older.5 

Mechanism of Action
IL-5 is the major cytokine responsible for the growth, differentiation, 
recruitment, activation, and survival of eosinophils. Mepolizumab 
binds to IL-5 with a dissociation constant of 100 pM, inhibiting the 
bioactivity of IL-5 by blocking its binding to the alpha chain of the IL-5 
receptor complex expressed on the eosinophil cell surface. Inflam-
mation is an important component in the pathogenesis of asthma. 
Multiple cell types (eg, mast cells, eosinophils, neutrophils, macro-
phages, and lymphocytes) and mediators (eg, histamine, eicosa-
noids, leukotrienes, and cytokines) are involved in inflammation. By 
inhibiting IL-5 signaling, mepolizumab reduces the production and 
survival of eosinophils; however, the mechanism of mepolizumab 
action in asthma has not been definitively established.4 

Clinical Studies
The asthma development program for Nucala included 3 dou-
ble-blind, randomized, placebo-controlled studies that included 1 
dose-ranging and exacerbation trial (Study 1) and 2 confirmatory 
trials (Studies 2 and 3). During all 3 studies, mepolizumab was ad-

ministered every 4 weeks as an add-on to background treatment. 
All patients continued their background asthma therapy through-
out the duration of the trials.4

A total of 1327 patients with asthma were evaluated during 
these 3 multicenter trials of 24 to 52 weeks’ duration. Of these, 
1192 patients had a history of 2 or more exacerbations in the 
year prior to enrollment despite regular use of high-dose inhaled 
corticosteroids plus an additional controller(s) (Studies 1 and 2) 
and 135 patients required daily oral corticosteroids in addition to 
regular use of high-dose inhaled corticosteroids plus an additional 
controller(s) to maintain asthma control (Study 3). All patients had 
markers of eosinophilic airway inflammation. Of the patients en-
rolled, 59% were female and 85% were white, and their ages ranged 
from 12 to 82 years. Mepolizumab was administered subcutane-
ously (SC) or intravenously (IV) once every 4 weeks; 263 patients 
received mepolizumab 100 mg SC for at least 24 weeks.4

Dose-Ranging and Exacerbation Study (Study 1)
Study 1 was a 52-week dose-ranging and exacerbation-reduction 
trial in asthma patients with a history of 2 or more exacerbations 
in the previous year despite regular use of high-dose inhaled cor-
ticosteroids plus an additional controller(s), with or without oral 
corticosteroids. Eligible patients were required to have at least one 
of the following 4 prespecified criteria in the previous 12 months: 
blood eosinophil count of 300 cells/mcL or greater, sputum eo-
sinophil count 3% or higher, exhaled nitric oxide concentration 50 
parts per billion or greater, or deterioration of asthma control after 
a reduction of 25% or less in the dose of regular maintenance in-
haled or oral corticosteroids. Three IV doses of mepolizumab (75 
mg, 250 mg, and 750 mg) administered once every 4 weeks were 
compared with placebo. Results from this trial and the pharmaco-
dynamic study supported the evaluation of mepolizumab 75 mg IV 
and 100 mg SC in the subsequent trials. Nucala is not indicated for 
IV use and should be administered only by the SC route.4 

Confirmatory Trials (Studies 2 and 3)
A total of 711 patients with asthma were studied in the 2 confir-
matory trials (Studies 2 and 3). In these 2 trials, patients were 
required to have blood eosinophil counts of 150 cells/mcL or 
higher at screening (within 6 weeks of dosing) or blood eosin-
ophil counts of 300 cells/mcL or higher within 12 months of 
enrollment. The screening criterion of blood eosinophil count of 
150 cells/mcL or higher was derived from exploratory analyses 
of data from Study 1. Study 2 was a 32-week placebo- and ac-
tive-controlled trial in asthma patients with a history of 2 or more 
exacerbations in the previous year despite regular use of high-
dose inhaled corticosteroids plus an additional controller(s), with 
or without oral corticosteroids. Patients received mepolizumab 
75 mg IV (n = 191), Nucala (n = 194), or placebo (n = 191) once 
every 4 weeks for 32 weeks.4 

Study 3 was a 24-week trial of oral corticosteroid reduction in 
patients with asthma who required daily oral corticosteroids in ad-
dition to regular use of high-dose inhaled corticosteroids plus an 
additional controller(s) to maintain asthma control. Patients were 

Nucala Approved as Add-On Treatment for Severe Asthma With 
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not required to have a history of exacerbations in the prior year. 
Patients received Nucala (n = 69) or placebo (n = 66) once ev-
ery 4 weeks for 24 weeks. The baseline mean oral corticosteroid 
use was similar in the 2 treatment groups: 13.2 mg in the placebo 
group and 12.4 mg in the group receiving Nucala.4 

Exacerbations
The primary end point for Studies 1 and 2 was the frequency of ex-
acerbations, defined as worsening of asthma requiring use of oral/
systemic corticosteroids and/or hospitalization and/or emergen-
cy department (ED) visits. For patients taking maintenance oral 
corticosteroids, an exacerbation requiring oral corticosteroids was 
defined as the use of oral/systemic corticosteroids using at least 
double the existing dose for at least 3 days. Patients receiving Nu-
cala or mepolizumab 75 mg IV experienced significantly fewer ex-
acerbations than those receiving placebo. Additionally, compared 
with placebo, Nucala was associated with fewer exacerbations 
requiring hospitalization and/or ED visits and exacerbations re-
quiring only inpatient hospitalization (Table 14).4 The time to first 
exacerbation was longer for the groups receiving Nucala and me-
polizumab 75 mg IV than for those receiving placebo in Study 2 
(Figure4).4

Study 1 data were explored to determine criteria that could 
identify patients likely to benefit from treatment with Nucala. 
The exploratory analysis suggested that a baseline blood eosin-
ophil count of 150 cells/mcL or greater was a potential predic-
tor of treatment benefit. Exploratory analysis of Study 2 data also 
suggested that baseline blood eosinophil count (obtained within 
6 weeks of initiation of dosing) of 150 cells/mcL or greater was 
a potential predictor of efficacy and showed a trend of greater 

exacerbation benefit with increasing blood eosinophil count. In 
Study 2, patients were enrolled solely on the basis of the historical 
blood eosinophil count of 300 cells/mcL or greater in the past 12 
months, but those patients who had a baseline blood eosinophil 
count of less than 150 cells/mcL had virtually no exacerbation 
benefit following treatment with Nucala compared with placebo.4

The Asthma Control Questionnaire-5 (ACQ-5) was assessed in 
Studies 1 and 2, and the St. George’s Respiratory Questionnaire 
(SGRQ) was assessed in Study 2. In Study 1, the ACQ-5 responder 
rate (defined as a change in score of 0.5 or more as a threshold) 
for the 75-mg IV mepolizumab arm was 47% compared with 50% 
for placebo (odds ratio, 1.1; 95% CI, 0.7-1.7). In Study 2, the ACQ-5 
responder rate for the treatment arm for Nucala was 57% com-
pared with 45% for placebo (odds ratio, 1.8; 95% CI, 1.2-2.8). In 
Study 2, the SGRQ responder rate (defined as a change in score of 
4 or more as threshold) for the treatment arm for Nucala was 71% 
compared with 55% for placebo (odds ratio, 2.1; 95% CI, 1.3-3.2).4

Oral Corticosteroid Reduction 
Study 3 evaluated the effect of Nucala on reducing the use of 
maintenance oral corticosteroids. The primary end point was the 
percent reduction of oral corticosteroid dose from the baseline 
dose during weeks 20 to 24 while maintaining asthma control. 
Patients were classified according to their change in oral cortico-
steroid use during the trial using the following categories: 90% to 
100% decrease, 75% to <90% decrease, 50% to <75% decrease, 
>0% to <50% decrease, and no improvement (ie, no change or any 
increase or lack of asthma control or withdrawal of treatment). 
Compared with patients receiving placebo, those receiving Nucala 
achieved greater reductions in daily maintenance oral corticoste-

Table 1. Rate of Exacerbations in Studies 1 and 2 (Intent-to-Treat Population)4

Treatment

Exacerbations per Year

Rate Difference Rate Ratio (95% CI)

All Exacerbations

Study 1
Placebo (n = 155) 2.40

Mepolizumab 75 mg IV (n = 153) 1.24 1.16 0.52 (0.39-0.69)

Study 2

Placebo (n = 191) 1.74

Mepolizumab 75 mg IV (n = 191) 0.93 0.81 0.53 (0.40-0.72)

Nucala 100 mg SC (n = 194) 0.83 0.91 0.47 (0.35-0.64)

Exacerbations requiring hospitalization/emergency department visit

Study 1
Placebo (n = 155) 0.43

Mepolizumab 75 mg IV (n = 153) 0.17 0.26 0.40 (0.19-0.81)

Study 2

Placebo (n = 191) 0.20

Mepolizumab 75 mg IV (n = 191) 0.14 0.06 0.68 (0.33-1.41)

Nucala 100 mg SC (n = 194) 0.08 0.12 0.39 (0.18-0.83)

Exacerbations requiring hospitalization

Study 1
Placebo (n = 155) 0.18

Mepolizumab 75 mg IV (n = 153) 0.11 0.07 0.61 (0.28-1.33)

Study 2

Placebo (n = 191) 0.10

Mepolizumab 75 mg IV (n = 191) 0.06 0.04 0.61 (0.23, 1.66)

Nucala 100 mg SC (n = 194) 0.07 0.31 (0.11, 0.91)

IV indicates intravenous; SC, subcutaneous.
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roid dose while maintaining asthma control. Sixteen (23%) patients 
in the Nucala group versus 7 (11%) in the placebo group had a 90% 
to 100% reduction in their oral corticosteroid dose. Twenty-five 
(36%) patients in the Nucala group versus 37 (56%) in the place-
bo group were classified as having no improvement in oral corti-
costeroid dose. Additionally, 54% of patients treated with Nucala 
achieved at least a 50% reduction in the daily prednisone dose 
compared with 33% of patients treated with placebo (95% CI, 4%-
37%). An exploratory analysis was also performed for the subgroup 
of 29 patients in Study 3 who had an average baseline and screen-
ing blood eosinophil count less than 150 cells/mcL. Five (29%) 
patients in the Nucala group versus 0 (0%) in the placebo group 
had a 90% to 100% reduction in their dose. Four (24%) patients in 
the Nucala group versus 8 (67%) in the placebo group were clas-
sified as having no improvement in oral corticosteroid dose. The 
ACQ and SGRQ were also assessed in Study 3 and showed results 
similar to those in Study 2.4 

Lung Function 
The change from baseline in mean forced expiratory volume in 1 
second (FEV1) was measured in all 3 trials. Compared with pla-
cebo, Nucala did not provide consistent improvements in mean 
change from baseline in FEV1.4

Dosing and Administration
Nucala is for SC use only. The recommended dose of Nucala is 
100 mg administered once every 4 weeks by SC injection into the 
upper arm, thigh, or abdomen. Nucala should be reconstituted and 
administered by a healthcare professional.4 

Adverse Reactions
A serious adverse event (AE) that occurred in more than 1 patient 
and in a greater percentage of patients treated with Nucala than 
placebo was herpes zoster infection, occurring in 2 of 263 patients 
receiving Nucala and 0 of 257 patients receiving placebo. Approxi-
mately 2% of patients receiving Nucala withdrew from clinical trials 
because of AEs compared with 3% of patients receiving placebo. 
The incidence of adverse reactions in the first 24 weeks of treat-
ment in the 2 confirmatory efficacy and safety trials (Trials 2 and 
3) with Nucala is shown in Table 24.4 Because clinical trials are 
conducted under widely varying conditions, adverse reaction rates 

observed in the clinical trials of a drug cannot be directly com-
pared with rates in the clinical trials of another drug and may not 
reflect the rates observed in practice.4 

52-Week Trial (Study 1)
Adverse reactions from the 52-week trial (Study 1) of mepolizumab 
75 mg IV (n = 153) or placebo (n = 155) included abdominal pain, 
allergic rhinitis, asthenia, bronchitis, cystitis, dizziness, dyspnea, 
ear infection, gastroenteritis, lower respiratory tract infection, 
musculoskeletal pain, nasal congestion, nasopharyngitis, nausea, 
pharyngitis, pyrexia, rash, toothache, viral infection, viral respira-
tory tract infection, and vomiting. In addition, 3 cases of herpes 
zoster occurred in patients treated with mepolizumab 75 mg IV, 
compared with 2 patients in the placebo group.4

Systemic Reactions, Including Hypersensitivity Reactions 
During Studies 1, 2, and 3, the percentage of patients who experi-
enced systemic (allergic and nonallergic) reactions was 7% in the 
placebo group and 10% in the Nucala group. Systemic allergic/
hypersensitivity reactions were reported by 2% of patients in the 
placebo group and 1% of patients in the Nucala group. The most 
commonly reported manifestations of systemic allergic/hyper-
sensitivity reactions reported latter included rash, pruritus, head-
ache, and myalgia. Systemic nonallergic reactions were reported 
by 2% of patients in the Nucala group and 3% of patients in the 
placebo group. The most commonly reported manifestations of 
systemic nonallergic reactions reported in the Nucala group were 
rash, flushing, and myalgia. A majority of the systemic reactions 
in patients receiving Nucala (5/7) were experienced on the day 
of dosing.4

Injection Site Reactions 
Injection site reactions (eg, pain, erythema, swelling, itching, and 
burning sensation) occurred in 8% of patients treated with Nucala 
compared with 3% of patients treated with placebo.4

Long-Term Safety 
A total of 998 patients have received Nucala in ongoing open-label 
extension studies, during which additional cases of herpes zoster 
have been reported. The overall AE profile was similar to the asth-
ma trials described above.4

Figure. Kaplan-Meier Cumulative Incidence Curve for Time to First Exacerbation4
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Immunogenicity
Overall, 15/260 (6%) of patients treated with Nucala developed 
anti-mepolizumab antibodies. The reported frequency may under-
estimate the actual frequency because of lower assay sensitivity 
in the presence of a high concentration of drug. Neutralizing anti-
bodies were detected in 1 patient receiving mepolizumab. Anti-me-
polizumab antibodies slightly increased (approximately 20%) the 
clearance of mepolizumab. There was no evidence of a correlation 
between anti-mepolizumab antibody titers and change in eosino-
phil level. The clinical relevance of anti-mepolizumab antibodies 
is not known. The data reflect the percentage of patients whose 
test results were positive for antibodies to mepolizumab in specific 
assays. The observed incidence of antibody positivity in an assay is 
highly dependent on several factors, including assay sensitivity and 
specificity, assay methodology, sample handling, timing of sample 
collection, concomitant medications, and underlying disease.4 

Warnings and Precautions
Hypersensitivity Reactions 
Hypersensitivity reactions (eg, angioedema, bronchospasm, hypo-
tension, urticaria, and rash) have occurred following administration 
of Nucala. Although these reactions generally occur within hours of 
administration, in some instances, they can have a delayed onset 
of days. In the event of a hypersensitivity reaction, Nucala should 
be discontinued.4 

Acute Asthma Symptoms or Deteriorating Disease 
Nucala should not be used to treat acute asthma symptoms or 
acute exacerbations, acute bronchospasm, or status asthmaticus. 
Patients should seek medical advice if their asthma remains un-
controlled or worsens after initiation of treatment with Nucala.4

Opportunistic Infections: Herpes Zoster 
In controlled clinical trials, 2 serious adverse reac-
tions of herpes zoster occurred in patients treated 
with Nucala compared with none treated with place-
bo. Consider varicella vaccination if medically appro-
priate prior to starting therapy with Nucala.4

Reduction of Corticosteroid Dosage 
Do not discontinue systemic or inhaled corticoste-
roids abruptly on initiation of therapy with Nucala. 
Reductions in corticosteroid dose, if appropriate, 
should be gradual and performed under the direct su-
pervision of a physician. The dose reduction may be 
associated with systemic withdrawal symptoms and/
or unmask conditions previously suppressed by sys-
temic corticosteroid therapy.4

Parasitic (Helminth) Infection 
Eosinophils may be involved in the immunological 
response to some helminth infections. Patients with 
known parasitic infections were excluded from par-

ticipation in clinical trials. It is unknown if Nucala will influence a 
patient’s response against parasitic infections. Treat patients with 
preexisting helminth infections prior to initiating therapy with Nu-
cala. If patients become infected while receiving treatment with 
Nucala and do not respond to anthelmintic treatment, discontinue 
treatment with Nucala until the infection resolves.4

Conclusions 
Advances in the study of biological agents are promising for the 
treatment of patients with severe asthma. Nucala may play an im-
portant role in the treatment of a subgroup of patients with eosin-
ophilia, translating to reduced exacerbations and improved quality 
of life. Modulation of IL-5 using Nucala represents an important 
step in addressing the unmet needs of selected patients with se-
vere asthma. 
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Table 2. Adverse Events Occurring in 3% or More of Patients During  
Trials 2 and 34

Nucala 100 mg SC 
(n = 263) %

Placebo 
(n = 257) %

Headache 19 18

Injection site reaction 8 3

Back pain 5 4

Fatigue 5 4

Influenza 3 2

Urinary tract infection 3 2

Abdominal pain upper 3 2

Pruritus 3 2

Eczema 3 <1

Muscle spasms 3 <1

SC indicates subcutaneous.
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T ogether, lung and bronchus cancers constitute 13% of all 
cancer diagnoses and are expected to be responsible for 
more than 220,000 new cases of cancer in 2015. Although 

the incidence of lung cancer fell 3.0% yearly in men and 2.2% yearly 
in women from 2007 to 2011, lung cancer remains the most com-
mon cause of cancer-related death in both genders and accounts 
for more than one-fourth (27%) of all cancer-related deaths in the 
United States each year. More than 150,000 individuals are ex-
pected to die of lung cancer in 2015.1 

The most important risk factor for lung cancer is cigarette 
smoking. Both the number of cigarettes smoked each day and the 
length of exposure to cigarette smoke influence risk. Other risk 
factors include exposure to other inhaled forms of tobacco, radon 
gas, asbestos, and certain environmental contaminants including 
heavy metals, organic chemicals, air pollution, and diesel exhaust. 
Genetic susceptibility may also have a role, particularly in younger 
patients who develop the disease.1

In the National Lung Screening Trial, screening with spiral 
computed tomography scanning was shown to reduce the risk of 
cancer-related death by up to 20% versus standard chest X-ray 
radiography in patients at high risk of developing lung cancer. 
As a result, the American Cancer Society and US Preventive 
Services Task Force recommend consideration of screening of 
healthy patients aged 55 to 74 years with at least a 30-pack-year 
history of smoking.1,2

Treatment for lung cancer varies by the type, stage, and molec-
ular characteristics of each tumor. The most common type of lung 
cancer is non-small cell lung cancer (NSCLC), which accounts for 
83% of all cases. Treatment options may include surgery, radiation 
therapy, chemotherapy, and targeted therapies. Although surgical 
management is the primary treatment modality in early-stage dis-
ease, chemotherapy, radiation therapy, and targeted therapies are 
important in later-stage and advanced NSCLC.1 

Overall, roughly 44% of patients with lung cancer survive 1 year 
and 17% of patients survive 5 years. However, survival rates vary 
based on the patient’s disease stage at diagnosis. For instance, 
5-year survival is approximately 54% in patients with localized 
disease and 4% in patients who present with distant metastases. 
Unfortunately, the majority (57%) of patients receive a diagnosis 
when lung cancer has already formed distant metastases.1

Opdivo: a New Treatment Option for Advanced 
NSCLC
On March 4, 2015, the FDA approved Opdivo (nivolumab) for treat-
ment of metastatic squamous NSCLC after platinum-based che-
motherapy.3 This indication joins an existing indication for Opdivo 
in the treatment of unresectable metastatic melanoma, which was 
granted by the FDA late in 2014.4,5

Opdivo does not have any contraindications for use. However, 
important warnings include immune-mediated adverse reactions 
such as pneumonitis,  colitis,  hepatitis,  nephritis, renal dysfunc-
tion, hypothyroidism, hyperthyroidism, and embryofetal toxicity. In 
patients with advanced squamous NSCLC, the most common ad-
verse events (AEs) with Opdivo are fatigue, dyspnea, musculoskel-

etal pain, decreased appetite, cough, nausea, and constipation, 
each of which occur in at least 20% of patients.5

Mechanism of Action
An interaction of the programmed death ligands (PD-Ls) subtypes 
1 and 2 (PD-L1 and PD-L2) to corresponding receptors found on 
T cells (PD-1 receptors) inhibits cytokine production and prolif-
eration of T cells. In some types of cancer, tumors overproduce 
PD-1 ligands to inhibit T-cell immune response, allowing tumors to 
survive immunosurveillance. Opdivo is a monoclonal antibody that 
binds to the PD-1 receptors in tumor cells, blocking the interaction 
of PD-L1 and PD-L2 with PD-1 and inhibiting an important pathway 
used by tumors to escape immunosurveillance.5 

Dosage and Administration
Opdivo is an intravenous infusion given every 2 weeks for 60 
minutes at a dose of 3 mg/kg. Treatment continues every 2 
weeks until patients experience disease progression or unac-
ceptable toxicity.5

Although there are no recommendations for modifying the dose 
of Opdivo in patients who develop hypothyroidism or hyperthyroid-
ism, certain adverse reactions may necessitate withholding treat-
ment. These include grade 2 pneumonitis, grade 2 or 3 colitis, an 
aspartate aminotransferase or alanine aminotransferase (AST/
ALT) of 3 to 5 times the upper limit of normal (ULN), a total bilirubin 
level greater than 1.5 and up to 3 times the ULN, or elevated cre-
atinine levels (either 1.5 to 6 times the ULN, or 1.5 times baseline 
levels). Patients may resume treatment after recovery from any of 
these adverse reactions, provided the adverse reaction severity 
level is reduced to grade 0 or 1.5

Certain AEs necessitate permanent discontinuation of therapy, 
including life-threatening or grade 4 adverse reactions, grade 3 or 
4 pneumonitis, grade 4 colitis, an AST or ALT level greater than 5 
times the ULN, a bilirubin level greater than 3 times the ULN, a 
creatinine level greater than 6 times the ULN, severe or grade 3 
treatment-related adverse reactions that recur, the inability to re-
duce the dose of corticosteroid treatment to a dose less than the 
equivalent of 10 mg of prednisone daily within 12 weeks of experi-
encing an initial adverse reaction, or persistent grade 2 or 3 treat-
ment-related adverse reactions that do not resolve to grade 1 or 
grade 0 severity within 12 weeks of taking the last dose of Opdivo.5

Supply and Preparation
Opdivo is available in 4-mL and 10-mL single-use vials, with a 
concentration of active medication in each vial of 10 mg/mL. Be-
fore preparing or administering Opdivo, inspect vials for particu-
late matter and discoloration. Although the solution may range in 
turbidity from clear to opalescent and in color from colorless to 
pale yellow, if the solution is very cloudy, discolored, or contains 
extraneous particulates (not including translucent or white pro-
teinaceous particles), the medication should be discarded. Vials 
should not be shaken.5

Opdivo may be reconstituted either with normal saline solution 
or 5% dextrose in water. The concentration of the prepared solution 

Opdivo Receives an Additional Indication for Advanced NSCLC
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should be no lower than 1 mg/mL. Because vials of Opdivo do not 
contain preservatives, vials used to prepare solutions should be 
disposed of promptly. Infusions may be stored either at room tem-
perature, but for no more than 4 hours after preparation (including 
administration time),  or under refrigeration at a temperature of 
360F to 450F for no more than 24 hours after preparation. Opdivo 
cannot be frozen.5

Patients receiving Opdivo must receive treatment as an intrave-
nous infusion through a sterile, nonpyrogenic, low protein-binding 
in-line filter with a pore size of 0.2 mcm to 1.2 mcm. Other medica-
tions should not be administered through the same line as Opdivo 
infusions. In addition, after infusion of Opdivo, flush the line.5

Pharmacology and Pharmacokinetics
In a pharmacokinetic analysis of 909 patients receiving Opdivo, 
the geometric mean terminal elimination half-life was estimated at 
26.7 days and the geometric mean volume of distribution at steady 
state was estimated at 8.0 L.5

Patient age, tumor type, gender, race, renal impairment, and mild 
hepatic impairment did not have an important effect on the dispo-
sition of Opdivo. However, Opdivo has not been studied in patients 
with moderate or severe hepatic impairment. In addition, formal 
pharmacokinetic drug–drug interaction studies have not been con-
ducted with Opdivo.5

In studies of up to 3 months’ duration conducted in monkeys, Opdi-
vo did not affect male or female reproductive organs. However, PD-1 
inactivation led to greater infection severity in animal models and re-
duced survival in mice infected with tuberculosis and in mice infected 
with lymphocytic choriomeningitis virus. Genotoxicity, carcinogenicity, 
and fertility studies have not been conducted in humans.5

Warnings and Precautions
Use of Opdivo is associated with several immune-mediated ad-
verse reactions including pneumonitis, colitis, hepatitis, nephritis, 
renal dysfunction, hypothyroidism  and embryofetal toxicity. These 
AEs occurred to varying degrees in patients taking Opdivo for NS-
CLC and were generally managed with high-dose corticosteroids 
at a daily dose equivalent to at least 40 mg of prednisone daily 
followed by a steroid taper.5

In 117 patients using Opdivo for NSCLC, 7 patients experienced 
immune-mediated pneumonitis. Of these cases, 5 were grade 3 
severity, and the remaining 2 cases were grade 2 severity. These 
reactions lead to discontinuation of treatment in all 7 patients. 
All patients taking Opdivo should be monitored for signs and 
symptoms of pneumonitis. In patients who develop pneumonitis 
of grade 2 severity, treatment should be temporarily discontin-
ued and patients should initially receive high-dose corticosteroid 
treatment followed by steroid dose tapering as symptoms resolve. 
Management of pneumonitis is similar in patients who experience 
grade 3 or 4 pneumonitis. However, unlike patients with grade 2 
pneumonitis, patients with grade 3 or 4 pneumonitis are not candi-
dates for later reinitiation of Opdivo therapy.5 

In the clinical trial of Opdivo for NSCLC, immune-mediated coli-
tis of grade 3 severity occurred in 1 patient after 6.7 months of 
therapy. The patient received treatment with high-dose corticoste-
roids and recovered but did not resume treatment with Opdivo. Pa-
tients receiving Opdivo should be monitored for immune-mediated 
colitis. Treatment may be discontinued temporarily in patients with 
grade 2 or 3 immune-mediated colitis, but grade 4 immune-medi-
ated colitis requires permanent discontinuation of Opdivo.5

Table 1.  Overall Survival (Intent-to-Treat Analysis) in Metastatic Squamous NSCLC (Randomized Trial)5

Opdivo 
(n = 135)

Docetaxel 
(n = 137)

Prespecified Interim Analysis

Events (%) 86 (64%) 113 (82%)

Median survival in months 
     (95% CI)

9.2 
(7.3, 13.3)

6.0 
(5.1, 7.3)

P a 
Hazard ratio (95% CI)b

0.00025 
0.59 (0.44, 0.79)

NSCLC indicates non-small cell lung cancer. 
aP-value is derived from a log-rank test stratified by region and prior paclitaxel use; the corresponding O’Brien-Fleming efficacy boundary significance level is 0.0315. 
bDerived from a stratified proportional hazards model.

OPDIVO® (nivolumab) OPDIVO® (nivolumab)
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Second-line Treatment of Metastatic Non-Squamous NSCLC

Trial 3 was a randomized (1:1), open-label study of 582 patients with metastatic 
non-squamous NSCLC who had experienced disease progression during or after one 
prior platinum doublet-based chemotherapy regimen. Appropriate prior targeted 
therapy in patients with known sensitizing EGFR mutation or ALK translocation was 
allowed. Patients received OPDIVO (n=292) administered intravenously at 3 mg/kg 
every 2 weeks or docetaxel (n=290) administered intravenously at 75 mg/m2 every 
3 weeks. Randomization was stratified by prior maintenance therapy (yes vs. no) 
and number of prior therapies (1 vs. 2). The trial excluded patients with autoimmune 
disease, medical conditions requiring systemic immunosuppression, symptomatic 
interstitial lung disease, or untreated brain metastasis. Patients with treated brain 
metastases were eligible if neurologically stable. The first tumor assessments were 
conducted 9 weeks after randomization and continued every 6 weeks thereafter. 
The major efficacy outcome measure was overall survival (OS). Additional efficacy 
outcome measures were investigator-assessed objective response rate (ORR) and 
progression-free survival (PFS). In addition, prespecified analyses were conducted in 
subgroups defined by PD-L1 expression.

In Trial 3, the median age was 62 years (range: 21 to 85) with 42% of patients ≥65 years 
and 7% of patients ≥75 years. The majority of patients were white (92%) and male 
(55%); the majority of patients were enrolled in Europe (46%) followed by the US/Canada 
(37%) and the rest of the world (17%). Baseline ECOG performance status was 0 (31%) or 
1 (69%), 79% were former/current smokers, 3.6% had NSCLC with ALK rearrangement, 
14% had NSCLC with EGFR mutation, and 12% had previously treated brain metastases. 
Prior therapy included platinum-doublet regimen (100%) and 40% received maintenance 
therapy as part of the first-line regimen. Histologic subtypes included adenocarcinoma 
(93%), large cell (2.4%), and bronchoalveolar (0.9%).

Trial 3 demonstrated a statistically significant improvement in OS for patients randomized 
to OPDIVO as compared with docetaxel at the prespecified interim analysis when 
413 events were observed (93% of the planned number of events for final analysis) 
(Table 10 and Figure 2).

Table 10: Efficacy Results in Trial 3

OPDIVO 
(n=292)

Docetaxel 
(n=290)

Overall Survival
Deaths (%) 190 (65%) 223 (77%)
Median (months) 12.2 9.4
  (95% CI) (9.7, 15.0) (8.0, 10.7)
p-valuea,b 0.0015
Hazard ratio (95% CI)c 0.73 (0.60, 0.89)
Objective Response Rate 56 (19%) 36 (12%)
  (95% CI) (15, 24) (9, 17)
  p-valued 0.02
  Complete response 4 (1.4%) 1 (0.3%)
  Partial response 52 (18%) 35 (12%)
Median duration of response (months) 17 6
Progression-free Survival
Disease progression or death (%) 234 (80%) 245 (84%)
Median (months) 2.3 4.2
p-valuea 0.39
Hazard ratio (95% CI)c 0.92 (0.77, 1.11)
a Based on stratified log-rank test.
b p-value is compared with .0408 of the allocated alpha for this interim analysis.
c Based on a stratified proportional hazards model.
d Based on the stratified Cochran-Mantel-Haenszel test.

Figure 2: Overall Survival - Trial 3

OPDIVO

Pr
ob

ab
ili

ty
 o

f S
ur

vi
va

l

Docetaxel

OPDIVO
Number at Risk

Docetaxel

Overall Survival (Months)

292

290

232

244

194

194

169

150

146

111

62

34

32

10

9

5

0

0

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

0 3 6 9 12

123

88

15 18 21 2724

Archival tumor specimens were evaluated for PD-L1 expression following completion of 
the trial. Across the study population, 22% (127/582) of patients had non-quantifiable 
results. Of the remaining 455 patients, the proportion of patients in retrospectively 
determined subgroups based on PD-L1 testing using the PD-L1 IHC 28-8 pharmDx assay 
were: 46% (209/455) PD-L1 negative, defined as <1% of tumor cells expressing PD-L1 
and 54% (246/455) had PD-L1 expression, defined as ≥1% of tumor cells expressing 
PD-L1. Among the 246 patients with tumors expressing PD-L1, 26% (65/246) had ≥1%, 
but <5% tumor cells with positive staining, 7% (16/246) had ≥5% but <10% tumor 
cells with positive staining, and 67% (165/246) had greater than or equal to 10% tumor 
cells with positive staining. Figure 3 summarizes the results of prespecified analyses 
of survival in subgroups determined by percentage of tumor cells expressing PD-L1. 
Figure 4 summarizes the results of prespecified analyses of progression-free survival in 
subgroups determined by percentage of tumor cells expressing PD-L1.

Figure. Overall Survival in Metastatic Squamous NSCLC 
Randomized Trial5

 Opdivo

 Opdivo

NSCLC indicates non-small cell lung cancer.
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Although no cases of immune-mediated hepatitis occurred in 
the trial of Opdivo in patients with NSCLC, a substantial propor-
tion of patients developed elevations in liver enzyme markers. The 

incidence of elevated AST, alkaline phosphatase, ALT, and total 
bilirubin levels were 16%, 14%, 12%, and 2.7%, respectively. Pa-
tients receiving Opdivo should be monitored for signs and symp-

Table 2. Adverse Events Occurring in ≥10% of Patients for All NCI CTCAE Grades or ≥5% for Grades 3-4 (Single-Arm Trial)5

Adverse Reaction

Opdivo 
(n = 117)

All Grades 
Grades 

3-4

Percentage (%) of Patients

General disorders and administration-site conditions

     Fatigue 50 7

     Asthenia 19 1.7

     Edemaa 17 1.7

     Pyrexia 17 0

     Chest painb 13 0

     Pain 10 2.6

Respiratory, thoracic, and mediastinal disorders

     Dyspnea 38 9

     Cough 32 1.7

Musculoskeletal and connective tissue disorders

     Musculoskeletal painc 36 6

     Arthralgiad 13 0

Metabolism and nutrition disorders

     Decreased appetite 35 2.6

Gastrointestinal disorders

     Nausea 29 1.7

     Constipation 24 0

     Vomiting 19 0.9

     Diarrhea 18 2.6

     Abdominal paine 16 1.7

Skin and subcutaneous tissue disorders

     Rashf 16 0.9

     Pruritus 11 0.9

Investigations

     Decreased weight 13 0.9

Infections and infestations

     Pneumoniag 10 5

NCI CTCAE indicates National Cancer Institute Common Terminology Criteria for Adverse Events, Version 4.0. 
aIncludes face edema, peripheral edema, local swelling, localized edema, and lymphoedema. 
bIncludes chest discomfort and noncardiac chest pain. 
cIncludes back pain, bone pain, musculoskeletal chest pain, myalgia, neck pain, pain in extremity, and spinal pain. 
dIncludes arthritis and osteoarthritis. 
eIncludes abdominal pain lower, abdominal pain upper, gastrointestinal pain. 
fIncludes maculopapular rash, rash erythematous, erythema, dermatitis, dermatitis exfoliative, and dermatitis acneiform. 
gIncludes lung infection and pneumonia aspiration.
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toms of immune-mediated hepatitis through periodic liver function 
tests. Treatment with Opdivo should be discontinued temporarily in 
grade 2 hepatitis, but should be discontinued permanently in grade 
3 or 4 hepatitis.5 

Immune-mediated renal dysfunction of grade 2 severity occurred 
in 1 patient receiving Opdivo for NSCLC within 0.8 months of start-
ing treatment. Patients should be monitored periodically for im-
mune-mediated renal dysfunction through measurement of serum 
creatinine levels. As with other immune-mediated AEs, treatment 
with high-dose corticosteroids followed by a steroid taper is the 
recommended management strategy. Patients who respond to man-
agement strategies for grade 2 or 3 serum creatinine elevations may 
later resume treatment, but patients with grade 4 serum creatinine 
elevation must permanently discontinue treatment with Opdivo.5

Patients receiving Opdivo for NSCLC were monitored for thyroid 
dysfunction at baseline, on the first day of treatment, and every 6 
weeks thereafter. Five patients developed hypothyroidism and 2 
patients developed hyperthyroidism. Patients with hypothyroidism 
received levothyroxine and 1 patient was later able to discontinue 
treatment with levothyroxine. One of the 2 patients who developed 
hyperthyroidism received treatment with methimazole and high-
dose corticosteroids. Thyroid function should be assessed before 
treatment with Opdivo and periodically thereafter.5 

In 2 clinical trials evaluating the safety of Opdivo for NSCLC and 
unresectable metastatic melanoma, several other immune-me-
diated adverse reactions were observed including adrenal insuf-
ficiency, uveitis, pancreatitis, facial and abducens nerve paresis, 
demyelination, autoimmune neuropathy, motor dysfunction, and 
vasculitis. Immune-mediated adverse reactions observed in other 
trials (including trials of Opdivo administered at doses of up to 10 
mg/kg) included hypophysitis, diabetic ketoacidosis, hypopituitar-
ism, Guillain-Barré syndrome, and myasthenic syndrome.5

Embyrofetal Toxicity
Human immunoglobulins are known to cross the placental barri-
er. As a result, Opdivo (which is an immunoglobulin G4) may be 
transmitted from a mother to her developing fetus. These effects 
are likely more pronounced during the second and third trimesters 
of pregnancy. However, no data are available in human studies.5 

Pregnant cynomolgus monkeys administered Opdivo experi-
enced a higher risk of abortion and premature infant death. Wom-
en who may become pregnant should be advised of the potential 
reproductive risks of treatment with Opdivo, and should receive 
effective contraception during therapy and for at least 5 months 
after taking the last dose of Opdivo.5

Although it is not known if Opdivo is present in human milk, be-
cause other antibodies are excreted through human milk, women 
should be advised to discontinue breastfeeding during treatment 
with Opdivo.5

Clinical Trials
In a clinical trial analyzing the primary outcome of overall surviv-
al, patients were randomized in a 1:1 ratio to receive Opdivo (n 

= 135) or docetaxel (n = 137). Opdivo was administered every 2 
weeks at a dose of 3 mg/kg, whereas docetaxel was administered 
every 3 weeks at a dose of 75 mg/m2 of body surface area. Tu-
mor assessments were initiated 9 weeks after randomization, and 
were repeated every 6 weeks over the remainder of the trial. In this 
trial, patients receiving Opdivo survived significantly longer than 
patients receiving docetaxel. Median survival with Opdivo was 9.2 
months versus 6.0 months with docetaxel, which was a statistically 
significant improvement (P = .00025) (Table 15, Figure 15).5

In a second, 117-patient clinical trial, the overall response rate 
evaluated at month 10 was 15% (95% CI, 9% to 22%). Onset of re-
sponse occurred within a median of 3 months, ranging from 1.7 
to 8.8 months. More than half (59%) of responses were durable, 
lasting 6 months or longer; however, all responses recorded were 
partial responses.5

Overall, more than one-fourth (27%) of patients receiving Op-
divo discontinued therapy because of adverse reactions and a 
slightly larger proportion of patients (29%) temporarily interrupted 
treatment because of an adverse reaction. More than half (59%) 
of patients experienced severe adverse reactions. Of these, the 
most common were dyspnea, pneumonia, exacerbations of chron-
ic obstructive pulmonary disease, pneumonitis, hypercalcemia, 
pleural effusion, hemoptysis, and pain. The most common adverse 
reactions were fatigue, dyspnea, musculoskeletal pain, decreased 
appetite, cough, nausea, and constipation, each of which occurred 
in at least 20% of patients (Table 25).5

Conclusions
For patients with metastatic squamous NSCLC who have received 
prior platinum-based chemotherapy, Opdivo is a new treatment op-
tion that may extend overall survival and progression-free survival. 
This medication is part of a new generation of cancer immuno-
therapies that target the mechanisms by which cancer evades the 
natural defense of the immune system, enabling the body to fight 
cancer more effectively. The approval of Opdivo for use in patients 
with advanced metastatic NSCLC improves the odds for patients 
with this devastating disease.
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C holesterol is a waxy lipid substance that is typically derived 
from 2 sources: food and the body. It is inherently neither 
bad nor good, but is necessary for the body to function nor-

mally. The liver is the primary source of cholesterol that circulates 
in the body; however, cholesterol is also found in animal-derived 
foods such as red meat, poultry, and full-fat dairy products. Due 
to their high saturated- and trans-fat content, many of these foods 
also increase the liver’s production of cholesterol.1 

Excess circulating cholesterol typically leads to the formation 
of cholesterol plaques that build up inside arterial walls, making it 
more difficult for the heart to circulate blood due to increased re-
sistance to blood flow. Coronary heart disease (CHD) results from 
the hardening and narrowing of coronary arteries due to plaque 
accumulation. These plaques can eventually rupture and lead to 
stroke or heart attack.1 

Data from the 2005 to 2008 National Health and Nutrition 
Examination Survey (NHANES) demonstrated that an estimated 
71 million American adults 20 years and older had high levels of 
low-density lipoprotein cholesterol (LDL-C) during the study peri-
od; however, only 48.1% were receiving treatment and only 33.2% 
were controlled.2 Atherosclerotic cardiovascular disease (ASC-
VD), like many other chronic diseases—especially those that are 
more common in older people—places a tremendous burden on 
the health care system. Between 2015 and 2030, annual US costs 
related to ASCVD are projected to increase from $84.8 billion to 
$202 billion, not including indirect expenses such as those due to 
increased reliance on long-term care.3  

Hyperlipidemia refers to elevated levels of any or all lipids in 
the blood and is most commonly due to hypercholesterolemia.4 
Most cases of hypercholesterolemia are caused by lifestyle factors 
(such as being overweight or lack of exercise); however, pregnancy 
and various chronic conditions (eg, diabetes, renal disease, hypo-
thyroidism, polycystic ovary syndrome) can also lead to increased 
cholesterol levels. Inherited forms of hypercholesterolemia also 
occur4; familial hypercholesterolemia (FH) is a genetic disorder 
that may be classified into either homozygous (HoFH) or hetero-
zygous (HeFH) clinical phenotypes. HeFH occurs more frequently, 
affecting about 1 in 250 people worldwide.5 

The following patient populations are at increased risk of ASC-
VD: patients with primary elevations of LDL-C (≥190 mg/dL), those 
aged 45 to 75 years with diabetes and elevated LDL-C levels (70-
189 mg/dL), and individuals aged 45 to 75 years without diabe-

tes but with elevated LDL-C levels (70-189 mg/dL) and a 7.5% or 
higher risk of developing ASCVD within 10 years. Individuals with 
clinical ASCVD include those with acute coronary syndromes, a 
history of myocardial infarction (MI), stable or unstable angina, 
stroke, coronary or other arterial revascularization, peripheral ar-
terial disease, or transient ischemic attack.6 

According to the 2013 American College of Cardiology/Ameri-
can Heart Association Guideline on the Treatment of Blood Choles-
terol to Reduce Atherosclerotic Cardiovascular Risk in Adults, the 
desired LDL-C level for a patient depends on an individual risk as-
sessment. The guideline focuses on statins as the cornerstone of 
therapy and recommends that unless there is a contraindication, 
all patients with or at high risk of ASCVD should receive first-line 
statin therapy. The intensity of statin therapy is guided by an indi-
vidual’s risk assessment. Nonstatin drugs can be considered for 
patients who are receiving the maximum tolerated dose of statin 
but who have a suboptimal response to treatment.6 

Indication
In August 2015, the FDA approved Amgen’s Repatha (evolocumab) 
for adults with HeFH, HoFH, or clinical ASCVD who are unable to 
achieve desired LDL-C reductions with current treatment options. 
It is the second drug released in a new class of drugs known as 
proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitors.7

Dosage and Storage
The recommended dosage of Repatha depends on the patient’s 
clinical diagnosis at the initiation of therapy (Table 18).8 Repatha is 
administered by subcutaneous injection into the abdomen, thigh, 
or upper arm.8 

When not in use, Repatha should be stored in the refrigerator 
(between 36oF and 46oF) in its original container to protect it from 
light. Repatha should be allowed to warm to room temperature for 
30 minutes prior to administration. Repatha should never be frozen.8  

Mechanism of Action
Repatha is a human-derived monoclonal antibody that inhibits 
PCSK9; it binds to circulating PCSK9, inhibits the ability of PCSK9 to 
bind to the low-density lipoprotein receptor (LDLR), and thereby pre-
vents PCSK9-mediated degradation of the LDLR. This ultimately in-
creases the number of LDLRs that are available to clear LDL-C from 
the blood and thereby decreases the level of LDL-C in the blood.8 

Repatha Approved for Patients Who Require Additional Cholesterol 
Lowering

Table 1. Dosage Guidelines for Repatha8

Condition Dosage of Repatha In Case of a Missed Dose

Heterozygous Familial Hypercholesterolemia 

Primary Hyperlipidemia with Atherosclerotic 
Cardiovascular Disease

For patients with either condition, administer 
either 140 mg every 2 weeks or 420 mg once 
monthlya

If there are more than 7 days until the next 
scheduled dose, administer missed dose as 
soon as possible; however, if there are less than 
7 days, skip missed dose and resume with next 
scheduled dose. Homozygous Familial Hypercholesterolemia 420 mg once monthlya

aRepatha is supplied in packages of prefilled syringes containing 140-mg doses. To administer 420 mg, give 3 injections over the course of 30 minutes.
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Clinical Studies
LAPLACE-2 
LAPLACE-2 (LDL-C Assessment with PCSK9 Monoclonal Antibody 
Inhibition Combined With Statin Therapy) was a phase 3, 12-week, 
multicenter, randomized, open-label, double-blind, placebo- and 
ezetimibe-controlled trial conducted in patients (N = 2067) with 
primary hypercholesterolemia and mixed dyslipidemias. Patients 
were randomized to 1 of 24 treatment groups in 2 steps: at study 
initiation, patients were randomized to a once-daily regimen of 
either moderate-intensity statin therapy or high-intensity statin 
therapy; after 4 weeks, patients (N = 1899) were randomized to 
Repatha or placebo plus ezetimibe.9 

This study included patients aged 18 to 80 years with a screen-
ing LDL-C level of 150 mg/dL or greater who were not receiving 
statins, 100 mg/dL or greater who were receiving nonintensive 
statin therapy, or 80 mg/dL or greater who were receiving inten-
sive statin therapy and who had a fasting triglyceride level of 400 
mg/dL or less.9 

At baseline, the mean age of study participants was 63 years 
(age range, 32 to 80 years), 45% were 65 years or older, 33% were 
female, and 98% were white. After 4 weeks of statin therapy, the 

mean baseline LDL-C level was 108 mg/dL. Coprimary end points 
were the percent change from baseline in LDL-C level at the mean 
of weeks 10 and 12 and at week 12.8 

Among patients with ASCVD who were on maximum-dose statins, 
there was a mean decrease in LDL-C of 71% (95% CI, –81% to –61%; 
P <.0001) in those who received 140 mg Repatha once every 2 
weeks and 63% (95% CI, –76% to –50%; P <.0001) in those who re-
ceived 420 mg Repatha once monthly compared with placebo.8 

RUTHERFORD-2 
RUTHERFORD-2 was a 12-week, multicenter, randomized, dou-
ble-blind, placebo-controlled trial in patients with HeFH (N = 329) 
who were currently on statin therapy that could be combined with 
other lipid-lowering agents. At study initiation, patients were ran-
domized to receive either Repatha 140 mg once every 2 weeks, 
Repatha 420 mg once monthly, placebo once every 2 weeks, or 
placebo once monthly.8  

This study included patients 18 to 80 years with a diagnosis of 
HeFH (according to Simon Broome criteria) who were on a stable 
dose of a statin (with or without other lipid-lowering drugs) and 
who had a fasting LDL-C level of 100 mg/dL or greater and a fast-

Table 2. Common Adverse Events in Placebo-Controlled Studies Involving Repatha8

Adverse Event

AEs Occurring in 3% 
or More Patients in 

DESCARTES

AEs Occurring in 3% or 
More Patients in 7 Pooled 

12-Week Trials

AEs Occurring in Patients 
in 7 Pooled 12-Week

Trials and DESCARTES

AEs Occurring in Patients 
With Homozygous Familial 

Hypercholesterolemia

Placebo
(N = 302)

%

Repatha
(N = 599)

%

Placebo
(N = 1224)

%

Repatha
(N = 2052)

%

Placebo
%

Repatha
%

Placebo
%

Repatha
%

Allergic reaction - - - - 4.7 5.1 - -

Nasopharyngitis 9.6 10.5 3.9 4.0 - - 0 6.1

Upper respiratory tract 
infection

6.3 9.3 2.0 2.1 - - 6.3 9.1

Influenza 6.3 7.5 1.1 1.2 - - 0 9.1

Back pain 5.6 6.2 2.2 2.3 2.9 3.2 - -

Injection site reaction 5.0 5.7 - - 3.0 3.2 - -

Cough 3.6 4.5 0.7 1.2 - - - -

Urinary tract infection 3.6 4.5 1.2 1.3 - - - -

Sinusitis 3.0 4.2 - - - - - -

Headache 3.6 4.0 - - - - - -

Myalgia 3.0 4.0 - - 1.8 2.0 - -

Dizziness 2.6 3.7 - - - - - -

Musculoskeletal pain 3.0 3.3 - - - - - -

Hypertension 2.3 3.2 - - - - - -

Diarrhea 2.6 3.0 - - - - - -

Gastroenteritis 2.0 3.0 - - - - 0 6.1

Arthralgia - - 1.6 1.8 2.2 2.3 - -

Nausea - - 1.2 1.8 - - - -

Fatigue - - 1.0 1.6 - - - -

Muscle spasms - - 1.2 1.3 - - - -

Confusion - - 0.5 1.0 - - - -

© Managed Care &
Healthcare Communications, LLC



52

Product Profiles: Repatha (evolocumab)

ing triglyceride level of 400 mg/dL or less.10 Individuals were ex-
cluded if they had a diagnosis of HoFH or had undergone apheresis 
within 4 months. The coprimary end points were percent change 
in plasma LDL-C level from baseline to week 12 and at the mean of 
weeks 10 and 12. At baseline, the mean age of study participants 
was 51 years (age range, 19 to 79 years), 15% were 65 years or 
older, 42% were female, 90% were white, and 38% had ASCVD. The 
average LDL-C level at baseline was 156 mg/dL.8 

 Among patients with HeFH who received statins with or without 
additional lipid-lowering therapies, there was a mean decrease in 
LDL-C at 12 weeks of 61% (95% CI, –67% to –55%; P < .0001) in 
those who received 140 mg once every 2 weeks and 60% (95% 
CI, –68% to –52%; P < .0001) in those who received 420 mg once 
monthly compared with placebo.8 

DESCARTES 
The Durable Effect of PCSK9 Antibody Compared with Placebo 
(DESCARTES) study was a 52-week, multicenter, randomized, dou-
ble-blind, placebo-controlled trial to evaluate the safety and efficacy 
of Repatha. Participants (N = 901, including 139 patients with AS-
CVD) were randomized to receive 420 mg Repatha or placebo once 
monthly in addition to background therapy. The primary end point 
was the percent change in LDL-C level from baseline to 52 weeks.8,11 

This study included patients 18 to 75 years with a fasting LDL-C 
level of 75 mg/dL or greater and a fasting triglyceride level of 400 
mg/dL. At the conclusion of a 4-week run-in period, patients with 
a fasting LDL-C level of 75 mg/dL or greater were eligible for in-
clusion. Among patients who met that criterion, those with CHD 
(or a CHD risk equivalent) and LDL-C levels of less than 100 mg/
dL and patients without CHD (or a CHD risk equivalent), but with 
LDL-C levels of less than 130 mg/dL, were randomized to receive 
Repatha or placebo. All patients provided informed consent to par-
ticipate in the study.11  

Individuals were excluded if they had heart failure, uncontrolled 
hypertension, hyperthyroidism or hypothyroidism, moderate to 
severe renal dysfunction, or active liver disease or hepatic dys-
function. Patients with a history of MI and those in whom a revas-
cularization procedure had recently been—or was about to be—per-
formed were also excluded.11 

Among participants in the treatment group, there was a mean 
decrease in LDL-C at 52 weeks of 54% (95% CI, –65% to –42%; 
P <.001) compared with placebo; levels of non-high-density lipo-
protein cholesterol, apolipoprotein B, and total cholesterol were 
also markedly decreased in the treatment group compared with 
placebo.8  

Effectiveness of Repatha in HoHF
A fourth study was conducted in patients (N = 49) with HoFH. 
This was a 12-week, multicenter, randomized, double-blind, pla-
cebo-controlled trial in which 33 participants were randomized 
to receive either 420 mg of Repatha or placebo once monthly in 
addition to their current lipid-lowering therapies. This trial also in-
cluded 10 adolescent participants (age range, 13 to 17 years), 7 
of whom received Repatha. Among participants in the treatment 
group, there was a mean decrease in LDL-C at 12 weeks of 31% 
(95% CI, –41% to –18%; P <.0001).8 

Adverse Events
The rate of adverse events (AEs) varied widely in these 4 studies 
and in 7 other pooled 12-week trials (Table 28).8 In the DESCARTES 

trial, AEs led to discontinuation of therapy in 2.2% of Repatha-treat-
ed patients compared with 1% of those who received placebo.8 

Warnings and Precautions
When prescribing Repatha, it is important to advise latex-sensi-
tive patients that the needle cover of the prefilled syringe and the 
autoinjector both contain dry natural rubber which may cause an 
allergic reaction in these individuals.8 

Special Populations
Pregnancy and Lactation
No data are currently available on the use of Repatha in preg-
nant women. In animal studies, dose exposures up to 12 times 
the maximum recommended monthly dose of Repatha for humans 
produced no AEs in the pregnant animal or on neonatal or infant 
development. However, as with other immunoglobulin G (IgG) an-
tibodies, Repatha is likely to cross the placenta in the second and 
third trimesters. Before prescribing Repatha to pregnant women, 
it is important to weigh the possible risks of the drug against its 
expected benefits.8 

Similarly, no data are available about transfer of Repatha into 
breast milk, although human IgG antibodies are present in breast 
milk. Again, the risks and benefits of Repatha therapy should be 
assessed prior to prescribing it to women who are breastfeeding.8 

Pediatric and Geriatric Patients
Numerous studies have evaluated the use of Repatha in adoles-
cents, including the aforementioned 12-week, placebo-controlled 
trial in HoFH, as well as open-label, uncontrolled studies that 
included an additional 14 adolescents with HoFH. In the place-
bo-controlled trial, the effectiveness of Repatha on LDL-C levels 
in adolescents was similar to that in adults in the study; safety 
profiles were also similar in both patient populations. However, in 
the pediatric population, Repatha has only been studied in ado-
lescents 13 years or older with HoFH; no data are available for its 
use in either children 13 years or younger with HoHF or children 
with HeFH.8 

In the 4 aforementioned placebo-controlled trials, 1420 
Repatha-treated patients were 65 years or older; safety and ef-
fectiveness of Repatha therapy did not significantly differ between 
patients in this age group and those who were younger.8 

Patients with Renal or Hepatic Impairment
No dose adjustment is needed for patients with mild or moderate re-
nal or hepatic (Child-Pugh A or B) impairment. No data are currently 
available for patients with severe renal or hepatic impairment.8 

Conclusions
HoFH and HeFH—with or without ASCVD—are genetic diseases that, 
if not controlled, can lead to other conditions, such as MI or stroke. 
The approval of Repatha and other PCSK9 inhibitors provides addi-
tional therapeutic options for patients with uncontrolled hypercho-
lesterolemia who are already taking an approved cholesterol-low-
ering agent. Studies have shown that Repatha therapy leads to a 
marked decrease in LDL-C levels across a variety of patient popu-
lations, including pediatric patients. However, data from long-term 
studies are not yet available for this class of drugs. Repatha and 
other PCSK9 inhibitors should be reserved as add-on therapy for 
patients with HoFH, HeFH, or ASCVD whose LDL-C levels are poorly 
controlled on statins or other lipid-lowering therapies. 
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D iabetes mellitus (DM), which may be categorized as type 
1 or type 2, is a metabolic disorder characterized by hy-
perglycemia and defects in insulin secretion and/or insulin 

sensitivity. If uncontrolled or left untreated, DM leads to significant 
morbidity and mortality.

Accounting for 5% to 10% of diabetes cases, type 1 DM (T1DM) 
is an autoimmune disorder characterized by the destruction of 
pancreatic beta cells leading to a dependence on exogenous in-
sulin. Type 2 DM (T2DM) is more common (90% of diabetes cas-
es) and is characterized by insulin resistance and a progressive 
insulin-secretion deficiency.1 It is estimated there are 21 million 
individuals in the United States diagnosed with DM, 8.1 million 
people with undiagnosed DM, and 86 million more adults at risk 
for developing DM. The healthcare costs associated with DM are 
approximately $245 billion annually, and DM accounts for more 
than 5.5 million hospitalizations per year.2

The American Diabetes Association (ADA) recommends diag-
nosing DM based on glycated hemoglobin (A1C), fasting plasma 
glucose (FPG) test, random plasma glucose (RPG) test, or 2-hour 
plasma glucose (2-hr PG) test, as described in Table 13.3 The ADA 

recommends repeating a positive FPG, RPG, or 2-hr PG test with a 
new blood sample to confirm diagnosis.3

DM can cause several microvascular and macrovascular com-
plications affecting patients’ quality of life. Patients who have DM 
are at high risk for cardiovascular disease and death, and in adults 
aged 20 to 74 years, DM is the leading cause of blindness and end-
stage renal disease.1

All patients with T1DM and many patients with advanced T2DM 
require exogenous insulin to prevent hyperglycemia and disease 
complications. Long-acting insulins play an important role in the 
management of blood glucose levels, particularly in basal-bolus 

insulin treatment approaches. These insulins provide consistent 
overnight and intra-meal glucose levels similar to the natural phys-
iologic conditions in a healthy patient.4 Maintaining ADA-recom-
mended A1C and FPG levels is critical in preventing or reducing 
complications, morbidity, and mortality.

Indication
As of September 2015, the FDA approved Tresiba (insulin deglu-
dec), an ultra-long-acting human insulin analog by Novo Nordisk, 
to improve blood glucose control in adults with T1DM or T2DM.5 
Tresiba is not indicated for the treatment of diabetic ketoacidosis 
and is contraindicated during episodes of hypoglycemia and for 
patients with hypersensitivity to insulin degludec or its excipients.6

Dosing
Individualized dosing is based upon the type of DM, metabolic 
needs, blood glucose monitoring results, and glycemic control 
goals. Recommended initial dosing for insulin-naïve patients and 
those already on insulin therapy can be seen in Table 26.6 Due 
to its long-lasting effects, Tresiba subcutaneous (SC) injections 
may be given once daily at any time of day. Adjustments in dosage 
should be made cautiously and under medical supervision. The 
recommended time between increasing dosage is 3 to 4 days and 
should be based on changes in physical activity, meal patterns, 
hepatic or renal function, or acute illness. Patients who miss a 
dose should be instructed to give the injection as soon as they 
remember but not within 8 hours of their next injection. Tresiba is 
available as a FlexTouch pen and is supplied in 2 concentrations: 
U-100 and U-200.6

Mechanism of Action
The primary activity of insulin, including Tresiba, is regulation of 
glucose metabolism. Insulin and its analogs lower blood glucose 
by stimulating peripheral glucose uptake, especially within skel-
etal muscle and fat, and by inhibiting hepatic glucose produc-
tion. Insulin also inhibits lipolysis and proteolysis, and enhances 
protein synthesis. Tresiba forms multi-hexamers injected into SC 
tissue resulting in an insulin degludec depot. The protracted time 
action profile of Tresiba is predominantly due to delayed absorp-
tion of insulin degludec from the SC tissue to the systemic circu-
lation and, to a lesser extent, due to binding of insulin degludec 
to circulating albumin.6 Tresiba is an ultra-long-acting insulin last-
ing up to 42 hours. Compared with other marketed long-acting 
insulins, such as insulin glargine and insulin detemir, the pharma-
cokinetic profile of insulin degludec demonstrates a decreased 

Tresiba, an Ultra-Long-Acting Basal Insulin, Receives Approval for 
Diabetes Mellitus

Table 1. Criteria for the Diagnosis of Diabetes3

Test Criteria

A1C ≥6.5%

FPG ≥126 mg/dL

RPG ≥200 mg/dL and classic symptoms of hyperglycemia or 
hyperglycemic crisis

2-hr PG ≥200 mg/dL during an oral glucose tolerance test

2-hr PG indicates 2-hour plasma glucose; A1C, glycated hemoglobin; FPG, fasting 
plasma glucose; RPG, random plasma glucose.

Table 2. Initial Dosing of Tresiba6

Type 1 Diabetes Mellitus Type 2 Diabetes Mellitus

Initial daily dose for insulin naïve patients One-third to one-half total daily insulin OR
0.2-0.4 units/kg of body weight

10 units

Already on insulin therapy Same unit dose as total daily long- or intermediate-acting insulin dose
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intersubject variability in glucose-lowering effect while providing 
an increased duration of action.7

Clinical Studies
The FDA approved the efficacy of Tresiba based on 11 randomized, 
open-labeled, treat-to-target, active-controlled trials spanning ei-
ther 26 weeks or 52 weeks. In the trials enrolling patients with 
T1DM, patients received Tresiba once-daily in combination with a 
mealtime insulin. The trials enrolling patients with T2DM were set 
up similarly, but also exposed subjects to the combination with 
common oral antidiabetic (OAD) agents.

Please note, these trials’ protocols involved administering Tresi-
ba at the same time each day or at any time each day. Clinical trials 
consisted mostly of randomized, open-labeled, multicenter studies 
demonstrating noninferiority in the reduction of A1C between Tresiba 
and the corresponding long-acting insulins (ie, insulin glargine and in-
sulin detemir) in patients who had inadequate blood sugar from base-
line in patients with T1DM (Table 36), insulin-naïve patients with T2DM 
(Table 46), and prior insulin users with T2DM (Table 56).6-10

Adverse Events
Tresiba clinical trials evaluated safety in 1102 patients with T1DM 
and 2713 patients with T2DM. Mean duration of exposure to Tresi-
ba in patients with T1DM was 34 weeks; in patients with T2DM, it 
was 36 weeks. In the trials, common adverse reactions (excluding 
hypoglycemia) that occurred in >5% of the Tresiba-treated patients 
are shown in Table 66.6 Other adverse reactions with Tresiba in 
clinical trials included hypoglycemia, allergic reactions, injec-
tion-site reactions, pitting at the injection site (lipodystrophy), itch-
ing, rash, edema, and weight gain.6 

Hypoglycemia
The most common adverse effect of any insulin is hypoglycemia. 
Blood glucose monitoring is recommended for all patients with di-
abetes, and changes in insulin dosage should only be made under 
medical supervision. 

In clinical trials, severe hypoglycemia was defined as an episode 
during which assistance was needed from another person to ac-
tively administer carbohydrates, glucagon, or other resuscitative 
actions. A range of 10.4% to 12.7% of patients with T1DM experi-
enced severe hypoglycemia, whereas 0% to 4.5% of patients with 
T2DM experienced severe hypoglycemia. 

A Novo Nordisk hypoglycemia episode was defined as a severe 
hypoglycemia episode or an episode where a laboratory glucose 
level or a self-measured glucose level calibrated to plasma was 
less than 56 mg/dL or where a whole blood glucose level was 
less than 50 mg/dL (with or without the presence of hypoglycemic 
symptoms). A total of 93.0% to 99.4% of patients with T1DM and 
28.5% to 80.9% of patients with T2DM experienced Novo Nordisk 
hypoglycemia. 

Patients with renal or hepatic impairment are at a higher risk 
of experiencing hypoglycemia. To ensure blood glucose control, 
consistent meal patterns, physical activity, and co-administration 
of medications are recommended.6

Hypersensitivity
Severe, life-threatening allergic reactions to Tresiba include 
anaphylaxis, generalized skin reactions, angioedema, broncho-
spasm, hypotension, and shock. Discontinue use immediately 
and seek medical care until symptoms are resolved. Tresiba is 
contraindicated in patients with hypersensitivity (ie, swelling of 

Table 3. Results from Clinical Trials in Patients With Type 1 Diabetes Mellitus6

52-Week Trial 26-Week Trial

Tresiba + Insulin 
Aspart  

(N = 472)

Insulin Glargine 
U-100

+ Insulin Aspart  
(N = 157)

Tresiba + Insulin 
Aspart  

(N = 302)

Insulin Detemir + Insulin Aspart 
(N = 153)

Glycated hemoglobin

Baseline 7.7 7.7 8.0 8.0

Trial end value 7.3 7.3 7.3 7.3

Adjusted mean change from 
baseline

–0.36 –0.34 –0.71 –0.61

Treatment difference (95% CI) –0.01 (–0.14 to 0.11) –0.09 (–0.23 to 0.05)

Fasting plasma glucose (mg/dL)

Baseline 165 174 178 171

Trial end value 141 149 131 161

Adjusted mean change from 
baseline

–27.6 –21.6 –43.3 –13.5
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tongue and/or lips, diarrhea, nausea, tiredness, itching) to insu-
lin degludec or its excipients and was reported in 0.9% of patients 
in clinical trials.6 

Lipodystrophy
Chronic use of insulin, including Tresiba, can cause lipodystrophy 
at the site of insulin injection. Thickening or thinning of adipose 
tissue may affect the absorption of insulin, so it is recommended 
to rotate injection sites to reduce the occurrence of lipodystrophy. 
In clinical trials, 0.3% of patients had this reaction.6

Injection-Site Reaction
Patients using Tresiba may experience injection-site reactions 
which include, but are not limited to, hematoma, pain, hemor-
rhage, erythema, nodules, swelling, or discoloration. During clin-
ical trials, 3.8% of patients experienced these reactions, but they 
usually disappeared with continued use of the drug.6

Weight Gain
Weight gain while receiving insulin has been attributed to the ana-
bolic effects of the insulin. Weight gain was observed during clini-
cal trials: patients with T1DM gained an average 1.8 kg and those 
with T2DM gained an average 3.0 kg after 52 weeks of treatment.6

Peripheral Edema
Tresiba and other insulins may cause sodium retention and edema. 
Within clinical trials, 0.9% of patients with T1DM and 3.0% of pa-
tients with T2DM experienced this reaction.6

Immunogenicity
As with other insulins, Tresiba may cause anti-insulin antibodies 
(AIAs) to develop. During clinical trials, 95.9% of patients with 
T1DM receiving Tresiba had AIA at least once; 89.7% of these pa-
tients were positive at baseline. In studies in patients with T2DM, 
31.5% of patients receiving Tresiba had AIAs; 14.5% of these were 
positive at baseline. It is also possible that among patients with 
T2DM, endogenous insulin may have increased AIAs. The inci-
dence of AIAs has not yet been established for Tresiba.6

Warnings/Precautions
Hypokalemia
All insulins have been shown to shift potassium from the extra-
cellular space to the intracellular space, which may lead to hypo-
kalemia. Common symptoms of untreated hypokalemia include 
ventricular arrhythmia and respiratory paralysis, possibly death. 
Potassium levels should be monitored for patients at risk for 
developing hypokalemia (ie, patients taking potassium-lowering 
medications).6

Fluid Retention and Congestive Heart Failure Exacerbation with 
PPAR Gamma Agonist
Thiazolidinediones can cause dose-related fluid retention, in par-
ticular when used concomitantly with insulin. Such fluid retention 
may exacerbate congestive heart failure (CHF). Patients with CHF 
and who are taking a peroxisome proliferator–activated receptor 
(PPAR)-gamma agonist should be monitored for signs and symp-
toms of CHF when receiving Tresiba. Development of symptoms 

Table 4. Results from Clinical Trials in Insulin-Naïve Patients With Type 2 Diabetes Mellitus6

52-Week Trial 26-Week Trial

Tresiba + OAD(s)  
(N = 773)

Insulin Glargine U-100 + 
OAD(s)  

(N = 257)

Tresiba U-200 + 
Metformin ± DPP-4  

(N = 228)

Insulin Glargine U-100 + 
Metformin ± DPP-4  

(N = 229)

Glycated hemoglobin

Baseline 8.2 8.2 8.3 8.2

Trial end value 7.1 7.0 7.0 6.9

Adjusted mean change from 
baseline

–1.06 –1.15 –1.18 –1.22

Treatment difference (95% CI) 0.09 (–0.04 to 0.22) 0.04 (–0.11 to 0.19)

Fasting plasma glucose (mg/dL)

Baseline 174 174 172 174

Trial end value 106 115 106 113

Adjusted mean change from 
baseline

–68.0 –60.2 –71.1 –63.5

Treatment difference (95% CI) –0.43 (–0.74 to –0.13) –0.42 (–0.78 to –0.06)

DPP-4 indicates dipeptidyl peptidase-4 inhibitor; OAD, oral antidiabetic agent.
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would warrant the consideration of discontinuing or reducing the 
PPAR-gamma agonist dosage.6

Use in Specific Populations
Pregnancy
Tresiba is a pregnancy category C drug, and there are no well-con-
trolled clinical studies of the use of insulin degludec in pregnant 
women. Patients should be advised to discuss with their health-
care provider if they intend to or if they become pregnant. Because 
animal reproduction studies are not always predictive of human 
response, insulin degludec should be used during pregnancy only if 
the potential benefit justifies the potential risk to the fetus. It is es-
sential for patients with diabetes mellitus or a history of gestation-
al diabetes to maintain good metabolic control before conception 
and throughout pregnancy. Insulin requirements may decrease 
during the first trimester, generally increase during the second and 
third trimesters, and rapidly decline after delivery. Careful monitor-
ing of glucose control is essential in these patients.6

SC reproduction and teratology studies have been performed 
with insulin degludec and human insulin (NPH) as a comparator 

in rats and rabbits. In these studies, insulin was given to female 
rats before mating and throughout pregnancy until weaning and to 
rabbits during organogenesis. The effect of insulin degludec was 
consistent with that observed with human insulin: both caused pre- 
and postimplantation losses and visceral/skeletal abnormalities 
in rats at an insulin degludec dose of 21 units/kg/day (approxi-
mately 5 times the human exposure [AUC] at a human SC dose of 
0.75 units/kg/day) and in rabbits at a dose of 3.3 units/kg/day 
(approximately 10 times the human exposure [AUC] at a human 
SC dose of 0.75 units/kg/day). The effects are likely secondary to 
maternal hypoglycemia.6

Nursing Mothers
It is unknown whether insulin degludec is excreted in human milk. 
Because many drugs, including human insulin, are excreted in hu-
man milk, caution should be exercised when insulin degludec is 
administered to a nursing mother. Women with diabetes mellitus 
who are lactating may require adjustments in insulin dose, meal 
plan, or both. In rats, insulin degludec was secreted in milk and the 
concentration in milk was lower than in plasma.6

Table 6. Adverse Events That Occurred in at Least 5% of Patients Taking Tresiba6

Adverse Event Type 1 Diabetes Mellitus 
(n = 1102)

Type 2 Diabetes Mellitus 
(n = 2713)

Nasopharyngitis 23.9% 12.9%

Upper respiratory tract infection 11.9% 8.4%

Headache 11.8% 8.8%

Diarrhea — 6.3%

Sinusitis 5.1% —

Gastroenteritis 5.1% —

Table 5. Results from Clinical Trial in Patients With Prior Insulin Use With Type 2 Diabetes Mellitus6

52-Week Trial

Tresiba + Insulin Aspart ± OAD(s)  
(N = 744)

Insulin Glargine U-100 + Insulin Aspart ± OAD(s)  
(N = 248)

Glycated hemoglobin

Baseline 8.3 8.4

Trial end value 7.1 7.1

Adjusted mean change from baseline –1.10 –1.18

Treatment difference (95% CI) 0.08 (–0.05 to 0.21)

Fasting plasma glucose (mg/dL)

Baseline 166 166

Trial end value 122 127

Adjusted mean change from baseline –40.6 –35.3

Treatment difference (95% CI) –0.29 (–0.65 to 0.06)

OAD indicates oral antidiabetic agent.© Managed Care &
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Pediatric Use
The safety and efficacy of Tresiba in children and adolescents 
younger than 18 have not been established.6

Geriatric Use
In controlled clinical studies, 77 (7%) of the 1102 Tresiba-treated 
patients with T1DM were 65 years or older and 9 (1%) were 75 
years or older. A total of 670 (25%) of the 2713 Tresiba-treated 
patients with T2DM were 65 years or older and 80 (3%) were 75 
years or older. Differences in safety or effectiveness were not sug-
gested in subgroup analyses comparing subjects older than 65 
years to younger subjects.6 Nevertheless, greater caution should 
be exercised when Tresiba is administered to geriatric patients 
because greater sensitivity of some older individuals to the ef-
fects of Tresiba cannot be ruled out. The initial dosing, dose incre-
ments, and maintenance dosage should be conservative to avoid 
hypoglycemia. Hypoglycemia may be more difficult to recognize 
in the elderly.6

Renal Impairment
In clinical studies, 75 (7%) of the 1102 Tresiba-treated patients with 
T1DM had an estimated glomerular filtration rate (eGFR) less than 
60 mL/min/1.73 m2 and 1 (0.1%) had an eGFR less than 30 mL/
min/1.73 m2. A total of 250 (9%) of the 2713 Tresiba-treated pa-
tients with T2DM had an eGFR less than 60 mL/min/1.73 m2, and 
no subjects had an eGFR less than 30 mL/min/1.73 m2.6

No clinically relevant difference in the pharmacokinetics of Tresi-
ba was identified in a study comparing healthy subjects and sub-
jects with renal impairment, including those with end-stage renal 
disease. However, as with all insulin products, glucose monitoring 
should be intensified and the Tresiba dosage adjusted on an individ-
ual basis in patients with renal impairment.6

Hepatic Impairment
No difference in the pharmacokinetics of Tresiba was identified in 
a study comparing healthy individuals and individuals with hepatic 
impairment (mild, moderate, and severe). However, as with all in-
sulin products, glucose monitoring should be intensified and the 
Tresiba dosage adjusted on an individual basis in patients with he-
patic impairment.6

Conclusions
DM and prediabetes affect more than 35% of the US population. 
Even with careful monitoring and vigilant pharmacotherapy man-
agement, this population is prone to complications, decreased 
quality of life, and death. Tresiba is a once-daily, ultra-long-acting 
basal insulin offering another option for better glycemic control in 
patients with T1DM or T2DM. Tresiba is approved for use alone or in 
addition to OAD agents or mealtime insulin in patients with diabetes 
mellitus. Because of the longer duration of action compared to oth-
er insulin in its class, Tresiba can be dosed once daily at any time of 
day without regard to meals. In addition, Tresiba has shown similar 
A1C reductions analogous to other long-acting insulins.

REFERENCES

1. Triplitt CL, Repas T, Alvarez C. Diabetes mellitus. In: DiPiro JT, Talbert RL, Yee 
GC, Matzke GR, Wells BG, Posey L, eds. Pharmacotherapy: A Pathophysiologic 
Approach. 9th ed. New York, NY: McGraw-Hill; 2014:1143-1191.
2. National diabetes statistics report, 2014. Centers for Disease Control and 
Prevention website. http://www.cdc.gov/diabetes/pdfs/data/2014-report-esti-
mates-of-diabetes-and-its-burden-in-the-united-states.pdf. Published October 24, 
2014. Updated May 15, 2015. Accessed October 19, 2015.
3. American Diabetes Association standards of medical care in diabetes 2015. 
Diabetes Care. 2015;38(suppl 1):S8-S16.
4. Kurtzhals P. Pharmacology of insulin detemir. Endocrinol Metab Clin North Am. 
2007;36(suppl 1):14-20.
5. FDA approves two new drug treatments for diabetes mellitus [news release]. 
Silver Spring, MD: FDA; September 25, 2015. http://www.fda.gov/NewsEvents/
Newsroom/PressAnnouncements/ucm464321.htm. Accessed October 14, 2015.
6. Tresiba [prescribing information]. Bagsvaerd, Denmark: Novo Nordisk; 2015.
7. Haahr H, Heise T. A review of the pharmacological properties of insulin degludec 
and their clinical relevance. Clin Pharmacokinet. 2014;53(9):787-800.
8. Heller S, Buse J, Fisher M, et al; BEGIN Basal-Bolus Type 1 Trial Investigators. In-
sulin degludec, an ultra-longacting basal insulin, versus insulin glargine in basal-bo-
lus treatment with mealtime insulin aspart in type 1 diabetes (BEGIN Basal-Bolus 
Type 1): a phase 3, randomised, open-label, treat-to-target non-inferiority trial. 
Lancet. 2012;379(9825):1489-1497.
9. Tresiba [product information]. Bagsvaerd, Denmark: Novo Nordisk; 2015.
10. Zinman B, Philis-Tsimikas A, Cariou B, et al; NN1250-3579 (BEGIN Once Long) 
Trial Investigators. Insulin degludec versus insulin glargine in insulin-naive patients 
with type 2 diabetes: a 1-year, randomized, treat-to-target trial (BEGIN Once Long). 
Diabetes Care. 2012;35(12):2464-2471.

© Managed Care &
Healthcare Communications, LLC



59

Product Profiles: Veltassa (patiromer)

P otassium is typically supplied to the body through food, and 
it is required to maintain proper cellular functions. Normal-
ly, homeostatic mechanisms remove excess potassium from 

the body through renal excretion, thus maintaining a balance of this 
essential mineral. When the kidneys are unable to remove enough 
potassium from the blood, however, elevated potassium levels or 
hyperkalemia (serum potassium levels > 5.5 mEq/L) may result.1,2 
Hyperkalemia frequently occurs in patients with chronic kidney dis-
ease (CKD) or heart failure, especially in those taking medications 
that inhibit the renin-angiotensin-aldosterone system (RAAS).1

The signs and symptoms of hyperkalemia are muscle cramps, 
weakness, and electrocardiogram changes. Complications of hy-
perkalemia include arrhythmias and paralysis. Cardiac conduction 
can be impaired by hyperkalemia or hypokalemia (ie, serum potas-
sium levels <3.5 mEq/L) and potassium levels that are sufficient-
ly askew can result in ventricular fibrillation. The most common 
causes of hyperkalemia include pseudohyperkalemia, shift hyper-
kalemia (ie, redistribution of potassium from the intracellular to 
extracellular space), acute kidney disease or CKD, primary adrenal 
insufficiency, renal tubular acidosis (type 4), pseudohypoaldoste-
ronism (types 1 and 2), and drugs that inhibit the RAAS.2

In the United States, about 3 million people with CKD (stage 
3 or 4), heart failure, or both have hyperkalemia. There are often 
no warning signs for hyperkalemia, which can result in cardiac ar-
rhythmias and even sudden death. Some medications can produce 
hyperkalemia as an adverse effect (AE), and several of these are 
prescribed to patients with heart failure and CKD to diminish dis-
ease progression. These medications comprise RAAS inhibitors, 
including angiotensin receptor blockers, aldosterone antagonists, 
and angiotensin-converting enzyme inhibitors.3 

Veltassa for Hyperkalemia
On October 21, 2015, Relypsa Inc announced that the US Food 
and Drug Administration (FDA) approved Veltassa (patiromer) for 
oral suspension, a polymer medicine that binds potassium, for the 
treatment of hyperkalemia.3 

Veltassa is a powdered medication that patients mix with water 
and take by mouth.1 It decreases the absorption of potassium by 
binding potassium in the gastrointestinal tract. In clinical studies, 
Veltassa was effective in lowering potassium levels in participants 
who were hyperkalemic secondary to CKD and were taking at least 
one drug that inhibited the RAAS. The most common AEs reported by 
participants in clinical studies who took Veltassa were constipation, 
decreased magnesium levels in the blood (ie, hypomagnesemia), 
diarrhea, nausea, abdominal discomfort, and flatulence. Veltassa 
should not be used as an emergency treatment for life-threatening 
hyperkalemia because of its delayed onset of action. Veltassa has a 
boxed warning because it binds with many other orally administered 
drugs. Binding with these drugs could decrease their absorption, 
thus reducing their effects. The boxed warning recommends taking 
any other orally administered medication at least 6 hours before or 6 
hours after taking Veltassa.1,4 Veltassa must be dispensed with a pa-
tient Medication Guide that describes important information about 
its use and the risks of taking Veltassa.1 

Mechanism of Action
Veltassa is a nonabsorbed, cation-exchange polymer that contains 
a calcium-sorbitol counterion. Veltassa increases fecal potassium 
excretion through binding of potassium in the lumen of the gastro-
intestinal tract. Binding of potassium reduces the concentration of 
free potassium in the gastrointestinal lumen, resulting in a reduc-
tion in the serum potassium level.4 

Dosage and Administration
Veltassa should be taken with food and at least 6 hours before or 
6 hours after other oral medications. Veltassa should not be heat-
ed (eg, microwaved) or added to heated foods or liquids. Veltassa 
should not be taken in its dry form.4 

The recommended starting dose of Veltassa is 8.4 grams pati-
romer once daily. Serum potassium should be monitored and the 
dose of Veltassa should be adjusted based on the serum potassi-
um level and the desired target range. The dose may be increased 
or decreased, as necessary, to reach the desired serum potassium 
concentration, up to a maximum dose of 25.2 grams once dai-
ly. The dose can be uptitrated based on serum potassium level at 
1-week or longer intervals, in increments of 8.4 grams.4 

Each dose should be prepared immediately prior to administra-
tion in the following steps: (1) add about 1 ounce (30 mL) of water 
to an empty glass or cup; (2) empty the entire contents of the 
packet(s) into the glass or cup; (3) stir the mixture thoroughly; (4) 
add an additional 2 ounces (60 mL) of water to the glass or cup 
containing the mixture; (5) stir the mixture thoroughly (the powder 
will not dissolve and the mixture will look cloudy); and (6) drink the 
mixture immediately.4

If some powder remains in the glass after drinking, add more 
water, stir, and drink immediately. Repeat as needed to ensure the 
entire dose is administered.4 

Dosage Forms and Strengths 
Veltassa for oral suspension packaged in single-use packets con-
taining 8.4 grams, 16.8 grams, or 25.2 grams patiromer.4 

Storage and Handling
Veltassa should be stored in the refrigerator at 2°C to 8°C (36°F 
to 46°F).4   

If stored at room temperature (25°C ± 2°C [77°F ± 4°F]), Vel-
tassa must be used within 3 months of being taken out of the re-
frigerator. For either storage condition, do not use Veltassa after 
the expiration date printed on the packet.4 

Avoid exposure to excessive heat above 40°C (104°F).4 

Contraindications
Veltassa is contraindicated in patients with a history of a hypersen-
sitivity reaction to Veltassa or any of its components.4 

Clinical Pharmacology 
In a phase 1 study in healthy adult subjects (6 to 8 subjects per 
group), Veltassa (0 grams to 50.4 grams per day) administered 3 
times a day for 8 days caused a dose-dependent increase in fecal 
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potassium excretion. A corresponding dose-dependent decrease 
in urinary potassium excretion with no change in serum potassi-
um was also observed. Compared with placebo, Veltassa doses of 
25.2 and 50.4 grams per day significantly decreased mean daily 
urinary potassium excretion.4 

In a phase 1, open-label, multiple-dose crossover study in 12 
healthy subjects, 25.2 grams of patiromer per day were adminis-
tered orally as a once daily, twice daily, or thrice daily regimen for 
6 days in a randomly assigned order. A significant increase in mean 
daily fecal potassium excretion and concomitant decrease in mean 
daily urinary potassium excretion were observed during the treat-
ment periods for all 3 dosing regimens. The mean increase in fecal 
potassium excretion ranged from 1283 to 1550 mg/day, and the 
mean decrease in urinary potassium excretion ranged from 1438 
to 1534 mg/day across the 3 dosing regimens. No significant dif-
ferences were observed among the dosing regimens with respect 
to mean daily fecal potassium and urinary potassium excretion. 
This was true for the overall comparison among the 3 dosing regi-
mens and the pairwise comparisons.4 

In an open-label, uncontrolled study, 25 patients with hyperka-
lemia (mean baseline serum potassium of 5.9 mEq/L) and CKD 
were given a controlled potassium diet for 3 days, followed by 16.8 
grams patiromer daily (as divided doses) for 2 days while the con-
trolled diet was continued. A significant reduction in serum potas-
sium (-0.2 mEq/L) was observed at 7 hours after the first dose. 
Serum potassium levels continued to decline during the 48-hour 
treatment period (-0.8 mEq/L at 48 hours after the first dose). 
Potassium levels remained stable for 24 hours after the last dose 
and subsequently increased during the 4-day observation period 
following discontinuation of Veltassa.4 

Clinical Studies
2-Part, Randomized Withdrawal Study
 The efficacy of Veltassa was demonstrated in a 2-part, single-blind, 
randomized withdrawal study in patients with hyperkalemia and 
CKD on stable doses of at least 1 RAAS inhibitor (ie, angioten-
sin-converting enzyme inhibitor, angiotensin II receptor blocker, or 
aldosterone antagonist).4 

In Part A, 243 patients were treated with Veltassa for 4 weeks. 
Patients with a baseline serum potassium of 5.1 mEq/L to less 
than 5.5 mEq/L received a starting Veltassa dose of 8.4 grams 
patiromer per day (as a divided dose) and patients with a baseline 
serum potassium of 5.5 mEq/L to less than 6.5 mEq/L received a 
starting Veltassa dose of 16.8 grams patiromer per day (as a divid-

ed dose). The dose of Veltassa was titrated, as needed, based on 
the serum potassium level, assessed starting on day 3, and then at 
weekly visits (weeks 1-3) to the end of the 4-week treatment peri-
od. The goal was to maintain serum potassium in the target range 
of 3.8 mEq/L to less than 5.1 mEq/L).4 

The mean age of patients was 64 years, 58% of patients were men, 
and 98% were Caucasian. Approximately 97% of patients had hyper-
tension, 57% had type 2 diabetes mellitus, and 42% had heart failure.4 

Results for the Part A primary end point, the change in serum 
potassium from baseline to week 4, are summarized in Table 1. 
For the Part A secondary end point, 76% (95% confidence inter-
val [CI]: 70%, 81%) of patients had serum potassium levels in the 
target range of 3.8 mEq/L to less than 5.1 mEq/L at week 4. The 
mean daily doses of Veltassa were 13 grams and 21 grams in pa-
tients with serum potassium levels of 5.1 to less than 5.5 mEq/L 
and 5.5 to less than 6.5 mEq/L, respectively.4 

In Part B, 107 patients with a Part A baseline serum potassium 
level of 5.5 mEq/L to less than 6.5 mEq/L and whose serum po-
tassium level was in the target range (3.8 mEq/L to < 5.1 mEq/L) 
at week 4 and were still receiving RAAS inhibitor therapy were 
randomized to receive Veltassa or placebo to evaluate the effect 
of withdrawing Veltassa on serum potassium levels. In patients 
randomized to Veltassa, the mean daily dose was 21 grams at the 
start of Part B and during Part B.4 

The Part B primary end point was the change in serum potas-
sium levels from Part B baseline to the earliest visit at which the 
patient’s serum potassium was first outside of the range of 3.8 to 
less than 5.5 mEq/L, or to Part B week 4 if the patient’s serum 
potassium remained in the range. In Part B, serum potassium lev-
els increased by 0.72 mEq/L in patients who were switched to 
placebo, versus no change in patients who remained on Veltassa. 
Results are summarized in Table 2.4 

More patients given placebo (91%; 95% CI: 83%, 99%) developed 
a serum potassium level of at least 5.1 mEq/L at any time during 
Part B than those given Veltassa (43%; 95% CI: 30%, 56%) (P <.001). 
More patients who received placebo (60%; 95% CI: 47%, 74%) de-
veloped a serum potassium level of 5.5 mEq/L or greater at any 
time during Part B than those who received Veltassa (15%; 95% CI: 
6%, 24%) (P <.001).4 

The effect of treatment with Veltassa for up to 52 weeks was 
evaluated in an open-label study of 304 patients with hyperka-
lemia, CKD, and type 2 diabetes mellitus who were taking RAAS 
inhibitor therapy. The treatment effect on serum potassium lev-
els was maintained during continued therapy. In patients with a 

Table 1. Veltassa Treatment Phase (Part A): Primary End Point4 

Baseline Potassium

Overall Population (n = 237)
5.1 to <5.5 mEq/L

(n = 90)
5.5 to <6.5 mEq/L

(n = 147)

Serum Potassium (mEq/L)

Baseline, mean (SD) 5.31 (0.57) 5.74 (0.40) 5.58 (0.51)

Week 4 change from baseline, 
mean ±SE 
(95% CI)

–0.65 ± 0.05

(–0.74, –0.55)

–1.23 ± 0.04

(–1.31, –1.16)

–1.01 ± 0.03

(–1.07, –0.95)

P <.001

SE indicates standard error. 
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baseline serum potassium level of 5.0 to 5.5 mEq/L who received 
an initial dose of 8.4 grams patiromer per day (as a divided dose), 
the mean daily dose was 14 grams; in those with a baseline serum 
potassium of 5.5 to 6.0 mEq/L who received an initial dose of 17 
grams patiromer per day (as a divided dose), the mean daily dose 
was 20 grams during the entire study.4 

Warnings and Precautions
Binding to Other Orally Administered Medications 
Veltassa binds to many orally administered medications, which 
could decrease their gastrointestinal absorption and lead to re-
duced efficacy. Administer other oral medications at least 6 hours 
before or 6 hours after Veltassa. Choose Veltassa or the other oral 
medication if adequate dosing separation is not possible.4 

Worsening of Gastrointestinal Motility 
Veltassa should be avoided in patients with severe constipation, 
bowel obstruction, or impaction, including abnormal postopera-
tive bowel motility disorders, because Veltassa may be ineffective 
and worsen gastrointestinal conditions. Patients with a history of 
bowel obstruction or major gastrointestinal surgery, severe gastro-
intestinal disorders, or swallowing disorders were not included in 
the clinical studies.4 

Hypomagnesemia 
Veltassa binds to magnesium in the colon, which can lead to hypo-
magnesemia. In clinical studies, hypomagnesemia was reported as 
an AE in 5.3% of patients treated with Veltassa. Serum magnesium 
levels should be monitored. Magnesium supplementation should 
be considered in patients who develop low serum magnesium lev-
els while taking Veltassa.4 

Use in Specific Populations
Pregnancy 
Risk Summary: Veltassa is not absorbed systemically following oral 
administration and maternal use is not expected to result in fetal risk.4

Lactation 
Risk Summary: Veltassa is not absorbed systemically by the moth-
er, so breast-feeding is not expected to result in risk to the infant.4 

Pediatric Use 
The safety and efficacy of Veltassa in pediatric patients have not 
been established.4 

Geriatric Use 
Of the 666 patients treated with Veltassa in clinical studies, 59.8% 
were aged 65 years and older, and 19.8% were aged 75 years 
and older. No overall differences in effectiveness were observed 
between these patients and younger patients. Patients aged 65 
years and older reported more gastrointestinal AEs than younger 
patients.4 

Renal Impairment 
Of the 666 patients treated with Veltassa in clinical studies, 93% 
had CKD. No special dosing adjustments are needed for patients 
with renal impairment.4 

Overdosage
Doses of Veltassa in excess of 50.4 grams per day have not been 
tested. Excessive doses of Veltassa may result in hypokalemia. Re-
store serum potassium if hypokalemia occurs.4 

Common Adverse Events
Hypomagnesemia: See above under Warnings and Precautions.4 

Because clinical trials are conducted under widely varying con-
ditions, AE rates observed in the clinical trials of Veltassa cannot 
be directly compared with rates in the clinical trials of other drugs 
and may not reflect the rates observed in practice.4 

In the safety and efficacy clinical trials, 666 adult patients re-
ceived at least 1 dose of Veltassa, including 219 exposed for at 
least 6 months and 149 exposed for at least 1 year.4

Table 3 provides a summary of the most common AEs (occur-
ring in ≥ 2% of patients) with Veltassa in these clinical trials. Most 
AEs were mild to moderate. Constipation generally resolved during 
the course of treatment.4 

Patient Counseling Information
Patients are advised to read the FDA-approved patient labeling 
(Medication Guide).4 

Conclusions
In clinical trials of patients with hyperkalemia and CKD who were 
taking RAAS inhibitors, Veltassa was associated with reductions 
in serum potassium levels and maintenance of potassium levels 
within normal limits.5 

Table 2. Randomized, Placebo-Controlled Withdrawal Phase (Part B): Primary End Point 4

Placebo
(n = 52)

Veltassa
(n = 55)

Difference

Estimated (95% CI) P

Estimated median change in 
serum potassium level from 
baseline (mEq/L)

0.72 0.00
0.72

(0.46, 0.99)
<.001

Table 3. Adverse Events Reported in At Least 2% of 
Patients Given Veltassa4

Adverse Events Veltassa (N = 666)

Constipation 7.2%

Hypomagnesemia 5.3%

Diarrhea 4.8%

Nausea 2.3%

Abdominal discomfort 2.0%

Flatulence 2.0%
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The number of people with CKD and heart failure continues to 
climb, and hyperkalemia remains a challenge for clinicians. Veltassa 
provides another choice of medication for daily treatment of hyper-
kalemia that has been shown to be effective in correcting serum 
potassium levels and can be used chronically to maintain potassium 
levels within normal limits.3 
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I rritable bowel syndrome (IBS) is a chronic functional disorder 
of the bowel characterized by abdominal pain and altered bow-
el habits that are not explained by structural or biochemical 

abnormalities of the gastrointestinal (GI) tract. Because there is 
no single definitive diagnostic study for IBS, the diagnosis is made 
clinically by exclusion of other disorders in patients with altered 
bowel habits and abdominal pain or discomfort occurring for 6 
months or more.1

To qualify as IBS, abdominal discomfort or pain must meet at 
least 2 of 3 criteria including pain relieved by defecation, onset 
associated with a change in stool frequency, and onset associated 
with a change in the form of stool. Although the disease typically 
manifests in the late teens or early twenties, the disease may oc-
cur at any time in life. Approximately 10% of all adults have symp-
toms consistent with IBS, with twice as many women affected as 
men. Most patients never seek treatment.1

Available pharmacologic treatments for IBS include anticholin-
ergic and antispasmodic agents, antidiarrheal agents, laxatives, 
psychotropic drugs, serotonin receptor agonists/antagonists, the 
nonabsorbable antibiotic rifaximin, and probiotics. Treatment may 
vary depending on whether the IBS is associated with diarrhea 
(IBS-D) or constipation.1

Viberzi for IBS-D
On May 27, 2015, the FDA approved Viberzi (eluxadoline) tablets for 
treatment of IBS-D in adult men and women. Viberzi works as a mu 
opioid agonist and is taken at a recommended daily dosage of 100 
mg twice daily with food in most patients. It is taken at a reduced 
dose of 75 mg twice daily with food in patients who lack a gallblad-
der, are taking OATP1B1 inhibitors, have mild to moderate hepatic 
impairment, or cannot tolerate the higher dose of Viberzi.2,3

Importantly, treatments should be discontinued in patients who 
develop severe constipation that lasts for 4 days or more. The use 
of Viberzi is contraindicated in patients with known or suspected 
biliary duct obstruction or sphincter of Oddi disease or dysfunc-
tion; in patients who drink 3 or more alcoholic beverages daily 
or have an alcohol abuse disorder; in patients with pancreatitis, 
structural disease of the pancreas, or known or suspected pancre-
atic duct obstruction; in patients with severe hepatic impairment; 
and in patients with severe constipation. Common adverse events 
(AEs) include constipation, nausea, and abdominal pain, each of 
which occurs in more than 5% of patients.3

Mechanism of Action
Viberzi is a mu opioid receptor agonist, a delta opioid receptor 
antagonist, and a kappa opioid receptor agonist. In animal studies, 
Viberzi has been shown to affect opioid receptors in the gut.3

Pharmacology and Pharmacokinetics
After administration with food, Viberzi reaches peak levels within 
an average of 1.5 hours. Taking the medication with a high-fat meal 
of 800 to 1000 calories, however, decreases the maximum concen-
tration by 50% and exposure by 60%. The mean elimination half-life 
of Viberzi ranges from 3.7 to 6 hours. In patients with hepatic im-

pairment, exposure to Viberzi is increased 6- to 16-fold, depending 
on the severity of the impairment. Even when administered at 10 
times the maximum recommended dose of 100 mg twice daily, 
Viberzi has no clinically relevant effect on the QT interval.3

Dosage and Administration
Viberzi is available in 2 strengths: 75-mg and 100-mg tablets. The 
recommended dose is 100 mg twice daily in most patients or 75 
mg twice daily in several patient populations, including those who3:

• Do not have a gallbladder
• Are unable to tolerate the 100-mg dose of Viberzi
• Are receiving OATP1B1 inhibitors concomitantly
•  Have mild or moderate hepatic impairment (eg, Child-Pugh 

class A or B hepatic impairment)
Patients should be instructed not to take 2 doses at the same 

time if a dose is missed, and to discontinue treatment if severe 
constipation persists for 4 or more days while taking Viberzi.3

Clinical Studies
Viberzi has been studied in patients with IBS-D in 2 randomized, 
double-blind, multicenter, multinational, placebo-controlled trials. 
A total of 1281 patients in the first study and 1145 patients in the 
second study received either Viberzi 75 mg twice daily, Viberzi 100 
mg twice daily, or placebo twice daily for 26 weeks, followed by an 
additional 26 weeks of open-label safety assessment.3

Patients enrolled in both trials had a mean age of 45 years, with 
the youngest and oldest participants 18 and 80 years old. Approx-
imately two-thirds (66%) of patients were female and the majority 
(86%) were white. Over the week prior to randomization, patients 
were required to meet the Rome III criteria for IBS-D and 2 other 
criteria: (1) average worst abdominal pain score in the past 24 
hours greater than 3 on a 0 to 10 scale, and (2) average daily stool 
consistency score (the Bristol Stool Scale [BSS]) 5.5 or higher on a 
scale of 1 to 7, with a BSS score of 5 or higher on at least 5 days.3

Patients were excluded from either trial if they had experienced 
a prior episode of pancreatitis, had a history of alcohol abuse, had 
experienced cholecystitis in the prior 6 months, or had experienced 
sphincter of Oddi dysfunction, inflammatory bowel disease, intestinal 
obstruction, GI infection, or diverticulitis in the 3 months prior to the 
trial. Out-of-range laboratory values that could disqualify patients for 
inclusion in either trial included a lipase level greater than twice the 
upper limit of normal or an alanine aminotransferase or aspartate ami-
notransferase level greater than 3 times the upper limit of normal.3

Patients were allowed to take loperamide for immediate symp-
tom relief, but were not allowed to take any other antidiarrheal 
or antispasmodic drugs or rifaximin. Although aspirin-containing 
medications and nonsteroidal anti-inflammatory drugs were al-
lowed for the management of abdominal pain, patients were not 
allowed to take narcotics or opioids.3

Patients’ responses were evaluated based on improvements in 
abdominal pain scores and BSS scores, as reported in electronic 
symptom diaries. Response on the primary end point consisted of 
a 30% or greater improvement in the daily worst abdominal pain 
score versus the average score during the baseline assessment 
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week, as well as a reduction in the BSS to less than 5 on at least 
half of the days over a 12-week interval.3

In both studies, treatment with Viberzi outperformed placebo 
on the primary composite end point. In study 1, 25% of patients 
receiving Viberzi 100 mg twice daily and 24% of patients receiving 
Viberzi 75 mg twice daily experienced a treatment response over 
12 weeks of therapy compared with 17% of patients taking place-
bo. These improvements were maintained at week 26, at which 
point 29% of patients receiving Viberzi 100 mg twice daily and 23% 
of patients receiving Viberzi 75 mg twice daily experienced a treat-
ment response compared with 19% of patients taking placebo.3

In study 2, 30% of patients receiving Viberzi 100 mg twice daily 
and 29% of patients receiving Viberzi 75 mg twice daily experi-
enced a treatment response over 12 weeks of therapy compared 
with 16% of patients taking placebo. These improvements were 
maintained at week 26, at which point 33% of patients receiving 
Viberzi 100 mg twice daily and 30% of patients receiving Viberzi 75 
mg twice daily experienced a treatment response compared with 
20% of patients taking placebo.3

Statistical analysis of study 1 indicated that at week 12, patients 
receiving Viberzi 100 mg twice daily had an 8% greater response 
rate (P <.01) and those receiving Viberzi 75 mg twice daily had a 7% 
greater response rate (P <.05) than did patients receiving placebo. 

Results of study 2 also showed statistically significant improvements 
compared with placebo at week 12. In this study, investigators 
found that patients receiving Viberzi at both doses had a 13% higher 
response rate than did those receiving placebo (P <.001) (Table 1).3

Drug Interactions
The use of Viberzi with OATP1B1 inhibitors—including cyclospo-
rine, gemfibrozil, antiretrovirals (atazanavir, lopinavir, ritonavir, 
saquinavir, and tipranavir), rifampin, and eltrombopag—may lead 
to increased exposure to the active ingredient of Viberzi. Clinical 
results may include impaired mental or physical abilities needed to 
perform potentially hazardous activities, such as driving a car or 
operating machinery, and an increased risk of AEs. This potential 
interaction may be managed by reducing the dose of Viberzi from 
100 mg twice daily to 75 mg twice daily.

The use of Viberzi with strong CYP inhibitors, including ciproflox-
acin (inhibits CYP1A2), gemfibrozil (inhibits CYP2C8), fluconazole 
(inhibits CYP2C19), clarithromycin (inhibits CYP3A4), and paroxe-
tine and bupropion (inhibit CYP2D6), may lead to increased expo-
sure to the active ingredient in Viberzi. Clinical results may include 
impaired mental or physical abilities needed to perform potentially 
hazardous activities, such as driving a car or operating machinery, 
and an increased risk of AEs.3

Table 1. Efficacy Results in Randomized Clinical Trials of Viberzi3

Study 1 Study 2

Viberzi 100 mg  
Twice Daily 
(n = 426)

Viberzi 75 mg  
Twice Daily  
(n = 427)

Placebo
(n = 427)

Viberzi 100 mg  
Twice Daily 
(n = 382)

Viberzi 75 mg 
Twice Daily  
(n = 381)

Placebo
(n = 382)

Compositea response over 12 weeks

Responder rates 25% 24% 17% 30% 29% 16%

Treatment difference 8%b 7%d 13%c 13%c

95% CI (2.6%-13.5%) (1.4%-12.2%) (7.5%-19.2%) (6.8%-18.5%)

Composite response over 26 weeks

Responder rates 29% 23% 19% 33% 30% 20%

Treatment difference 10% 4% 13% 10%

95% CI (4.7%-16.1%) (–1.0% to 9.9%) (6.4%-18.8%) (4.2%-16.4%)

Abdominal pain response improved ≥30% over 12 weeks

Responder rates 43% 42% 40% 51% 48% 45%

Treatment difference 4% 3% 6% 3%

95% CI (–3.0% to 10.2%) (–3.8% to 9.4%) (–1.3% to 12.8%) (–4.3% to 9.8%)

BSS <5 response over 12 weeks

Responder rates 34% 30% 22% 36% 37% 21%

Treatment difference 12% 8% 15% 16%

95% CI (6.3%-18.2%) (2.1%-13.8%) (8.4%-21.0%) (9.7%-22.4%)

BSS indicates Bristol Stool Scale.
aComposite indicates simultaneous improvement of worst abdominal pain by 30% or greater and BSS <5 on the same day for 50% or more of days in the interval.
bP <.01.
cP <.001.
dP <.05.
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Combining Viberzi with other medications that cause con-
stipation, including alosetron, anticholinergics, and opioids, 
should be avoided, although treatment with loperamide is per-
missible. Notably, loperamide should be discontinued if consti-
pation occurs.3

The use of Viberzi may also affect levels of other medications, 
including rosuvastatin (use the lowest effective dose of rosuvas-
tatin available) and CYP3A substrates with a narrow therapeutic 
index, such as alfentanil, cyclosporine, dihydroergotamine, ergot-
amine, fentanyl, pimozide, quinidine, sirolimus, and tacrolimus.3

Warnings and Precautions
When prescribing Viberzi, it is important to remain mindful of the 
contraindications for use and the reasons for these contraindica-
tions3:

•  Because of the risk of sphincter of Oddi spasm, use is con-
traindicated in patients with known or suspected biliary duct 
obstruction or with sphincter of Oddi disease or dysfunction.

•  Because of the risk of pancreatitis, use is contraindicated in 
patients with alcoholism, alcohol abuse disorder, or alcohol 
addiction; in patients who drink more than 3 alcoholic bever-
ages per day; and in patients with a history of pancreatitis or 
structural diseases of the pancreas, including known or sus-
pected pancreatic duct obstruction.

•  Because of the risk of overexposure to Viberzi, treatment is 
contraindicated in patents with Child-Pugh class C hepatic 
impairment.

•  Because of the risk of severe complications of bowel ob-
struction, use is contraindicated in patients with a history of 
chronic or severe constipation, sequelae from constipation, 
or known or suspected mechanical GI obstruction.

Although sphincter of Oddi spasm occurred in less than 1% of 
patients receiving Viberzi, use of any mu opioid receptor agonist 
carries a risk of this AE, which often results in symptoms such 
as abdominal pain that radiates to the back or shoulders, nausea, 
vomiting, elevated pancreatic enzymes, and elevated liver trans-
aminase levels. Most cases of sphincter of Oddi spasm occurred 
within the first week of treatment. In all cases, the event resolved 
after discontinuation of treatment. The risk of sphincter of Oddi 
spasm is greater in patients who do not have a gallbladder.3

Alternative therapies should be considered in patients without 
a gallbladder, and the benefits and risks of treatment with Viberzi 
should be evaluated in these patients. However, patients who ex-
perience biliary duct obstruction or sphincter of Oddi spasm during 
Viberzi treatment should not be retreated with the medication.3

Patients taking Viberzi may be at an increased risk of pancreatitis 
that is independent of the risk of developing sphincter of Oddi spasm. 
Less than 1% of patients taking Viberzi experienced pancreatitis in 
clinical trials, and most of these cases occurred in association with ex-
cessive alcohol intake. In all cases, pancreatitis and pancreas-related 
AEs resolved upon discontinuation of Viberzi. Organ failure and local 
or systemic complications did not occur in patients using this medica-
tion. Patients taking Viberzi should avoid alcohol intake and be aware 
of abdominal pain, especially abdominal pain that radiates to the back 
or shoulders, with or without nausea and vomiting.3

The most common AEs with Viberzi are listed in Table 23. Half of 
the constipation events occurred within the first 2 weeks of treat-
ment. Severe constipation was uncommon, occurring in less than 
1% of patients receiving either dose of Viberzi. The discontinuation 
rate in patients taking Viberzi was 8% compared with 4% in pa-
tients taking placebo. The most common reasons for discontinua-
tion of Viberzi were constipation and abdominal pain.3

Table 2. Common Adverse Events in the Placebo-Controlled Studies in IBS-D Patients3,a

Adverse Events Viberzi 100 mg Twice Daily  
(n = 1032) %

Viberzi 75 mg Twice Daily  
(n = 807) % Placebo (n = 975) %

Constipation 8 7 3

Nausea 7 8 5

Abdominal painb 7 6 4

Upper respiratory tract infection 5 3 4

Vomiting 4 4 1

Nasopharyngitis 3 4 3

Abdominal distention 3 3 2

Bronchitis 3 3 2

Dizziness 3 3 2

Flatulence 3 3 2

Rashc 3 3 2

Increased alanine aminotransferase 3 2 1

Fatigue 2 3 2

Viral gastroenteritis 1 3 2

IBS-D indicates irritable bowel syndrome with diarrhea.
aReported in 2% or more of Viberzi-treated patients at either dose and at an incidence greater than in placebo-treated patients.
bIncludes abdominal pain, abdominal pain lower, and abdominal pain upper.
cIncludes dermatitis, dermatitis allergic, rash, rash erythematous, rash generalized, rash maculopapular, rash papular, rash pruritic, urticaria, and idiopathic urticaria.
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Several AEs with Viberzi were less common, occurring in 2% of 
patients or less, and included3:

•  Gastroesophageal reflux disease
•  Feeling drunk
•  Increased aspartate aminotransferase
•  Sedation and somnolence
•  Euphoric mood
•  Asthma, bronchospasm, respiratory failure, wheezing
Some animal data suggest that Viberzi may be habit-forming: 

while taking Viberzi, 14% to 28% of opioid-experienced individuals 
experienced euphoria.3

Viberzi has not been evaluated in pregnant patients. In animal 
reproduction studies, however, the medication showed no terato-
genic effects and AEs in offspring. Although no data are available 
on the presence of Viberzi in human milk, Viberzi was found in the 
milk of lactating rats.3

AEs were more likely in elderly patients than in younger patients, 

with nearly two-thirds (66%) of elderly patients and 59% of younger 
patients experiencing an AE. Serious AEs and GI adverse reactions 
were more likely in elderly patients than in younger patients (9% 
versus 4% and 39% versus 28%, respectively). For a complete dis-
cussion of potential drug interactions and adverse events, please 
consult the product package insert for Viberzi tablets.3
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S chizophrenia is a psychiatric disorder characterized by sub-
stantial changes in a person’s behavior, perceptions, and 
emotional state. Although the symptoms vary with the in-

dividual, in general, they can be classified as positive (eg, hallu-
cinations and delusions) or negative (eg, emotional apathy, social 
withdrawal, and poverty of speech).1

Psychosis and schizophrenia have a lifetime prevalence of ap-
proximately 1% of the population. Although symptoms of schizo-
phrenia can appear at any age, they usually manifest first in early 
adulthood. The course of the disease varies individually, but a pro-
dromal period lasting from a few days to more than a year usually 
precedes an acute onset of psychotic symptoms. The prodromal 
phase may include mild psychotic symptoms, difficulty with mem-
ory and concentration, diminished personal functioning, atypical 
behavior, apathy, and withdrawal. An episode of acute symptoms 
(hallucinations, disturbances of behavior, delusions, and agitation) 
typically follows. After the initial acute episode resolves, symp-
toms may disappear, although negative symptoms sometimes per-
sist and acute episodes may recur over time. Patients often con-
tinue to experience problems including social ostracism, difficulty 
forming relationships, and difficulty returning to work or school.1

Bipolar disorder is a disabling, usually lifelong, psychiatric illness. 
Bipolar I disorder is characterized by episodes of mania (abnormally 
elevated mood with psychotic symptoms and inability to function 
normally) and episodes of depression. Patients with bipolar II disor-
der experience episodes of hypomania (abnormally elevated mood 
with a less severe effect on function) and episodes of depression. 
Comorbidities, which often occur, may include attention deficit hy-
peractivity disorder, substance misuse, and anxiety. The lifetime 
prevalence of bipolar I disorder is approximately 1% of adults. It is 
rare in young children under 12 years of age; its age of onset peaks 
at 15 to 19 years. Initial contact with mental healthcare providers is 
often substantially delayed after onset of symptoms.2

Vraylar for Schizophrenia and Bipolar I Disorder
Vraylar (cariprazine), an atypical antipsychotic, received FDA ap-
proval on September 17, 2015. Vraylar capsules are given orally 
once a day. The FDA approved Vraylar for the treatment of schizo-
phrenia in adults at a dose of 1.5 to 6 mg per day, and for acute 
treatment of manic or mixed episodes of bipolar I disorder at a 
dose of 3 to 6 mg per day. Investigations of cariprazine for treat-
ment of bipolar depression and major depressive disorder are also 
under way.3

The safety and efficacy of Vraylar were investigated in a clinical 
trial comprising over 2700 patients with schizophrenia and bipolar 
I disorder. However, Vraylar, like all drugs approved by the FDA to 
treat schizophrenia and bipolar disorder, includes a boxed warning 
regarding its use in elderly patients with dementia-related psycho-
sis. Antipsychotic medications increase the risk of death in such 
patients, and Vraylar is not approved for this use.3-5

Analyses of 17 placebo-controlled trials that enrolled patients 
with dementia-related psychosis (modal duration of 10 weeks and 
largely in patients taking atypical antipsychotic drugs) revealed a 
risk of death in the drug-treated patients of between 1.6 to 1.7 

times that in placebo-treated patients. Over the course of a typical 
10-week controlled trial, the rate of death in drug-treated patients 
was about 4.5%, compared with a rate of about 2.6% in place-
bo-treated patients. Though the causes of death were varied, most 
appeared either cardiovascular or infectious in nature.5

Vraylar is contraindicated in patients with history of a hypersensi-
tivity reaction to cariprazine. Reactions have included rash, pruritus, 
urticaria, or events suggestive of angioedema (eg, swollen tongue, 
lip swelling, facial edema, pharyngeal edema, and facial swelling).5

Mechanism of Action
The mechanism of action of cariprazine in schizophrenia and bi-
polar I disorder is unknown. However, the efficacy of cariprazine 
could be mediated through a combination of partial agonist activ-
ity at central dopamine D2 and serotonin 5-HT1A receptors and an-
tagonist activity at serotonin 5-HT2A receptors. Cariprazine forms 2 
major metabolites, desmethyl cariprazine (DCAR) and didesmethyl 
cariprazine (DDCAR), which have in vitro receptor binding profiles 
similar to the parent drug.5

Cariprazine acts as a partial agonist at the dopamine D3 and D2 
receptors with high binding affinity (Ki values, 0.085 nM [D3], 0.49 
nM [D2L], and 0.69 nM [D2S]) and at the serotonin 5-HT1A receptors 
(Ki value, 2.6 nM). Cariprazine acts as an antagonist at 5-HT2B and 
5-HT2A receptors with high and moderate binding affinity (Ki val-
ues, 0.58 nM and 18.8 nM, respectively). Cariprazine also binds to 
the histamine H1 receptors (Ki value, 23.2 nM). Cariprazine shows 
lower binding affinity to the serotonin 5-HT2C and α1A-adrenergic 
receptors (Ki values, 134 nM and 155 nM, respectively) and has 
no appreciable affinity for cholinergic muscarinic receptors (IC50  

>1000 nM). At a dose 3 times the maximum recommended dose, 
cariprazine does not prolong the QTc interval to a clinically rele-
vant extent.5

Dosage and Administration
Vraylar is supplied in 1.5-mg, 3-mg, 4.5-mg, and 6-mg capsules, 
is given orally once daily, and can be taken with or without food. 
The maximum recommended dose is 6 mg daily. In short-term 
controlled trials, dosages above 6 mg daily do not confer suffi-
cient increased effectiveness to outweigh dose-related adverse 
reactions. Because of the long half-life of cariprazine and its active 
metabolites, changes in dose will not be fully reflected in plasma 
for several weeks. Prescribers should monitor patients for adverse 
reactions and treatment response for several weeks after starting 
Vraylar and after each dosage change.5

For the treatment of schizophrenia, the recommended dose 
range is 1.5 mg to 6 mg once daily. The starting dose of Vraylar is 
1.5 mg. The dosage can be increased to 3 mg on day 2. Depending 
on clinical response and tolerability, further dose adjustments can 
be made in 1.5-mg or 3-mg increments. For the treatment of manic 
or mixed episodes associated with bipolar I disorder, the recom-
mended dose range is 3 mg to 6 mg once daily. The starting dose 
is 1.5 mg and should be increased to 3 mg on day 2. Depending on 
clinical response and tolerability, further dose adjustments can be 
made in 1.5-mg or 3-mg increments.5

Vraylar Receives Approval for Schizophrenia and Bipolar I Disorder
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Counsel patients on the importance of following the dose es-
calation instructions. Advise your patients to notify you if they are 
taking, or plan to take, any prescription or over-the-counter drugs 
since there is a potential for interactions.5

Cytochrome P450 3A4 (CYP3A4) is responsible for the formation 
and elimination of the major active metabolites of cariprazine. There-
fore, dosage adjustment recommendations for the administration 
of Vraylar concomitantly with inducers or inhibitors of the CYP3A4 
system should be followed. For patients initiating a strong CYP3A4 
inhibitor while on a stable dose of Vraylar, reduce the current dos-
age of Vraylar by half. For patients taking 4.5 mg daily, the dosage 
should be reduced to 1.5 mg or 3 mg daily. For patients taking 1.5 
mg daily, the dosing regimen should be adjusted to every other day. 
When the CYP3A4 inhibitor is withdrawn, the Vraylar dosage may 
need to be increased. Patients starting Vraylar therapy while already 
taking a strong CYP3A4 inhibitor should be given 1.5 mg of Vraylar 
on day 1 and on day 3, with no dose administered on day 2. From 
day 4 onward, the dose should be 1.5 mg daily, and then increased 
to a maximum dose of 3 mg daily. When the CYP3A4 inhibitor is 
withdrawn, Vraylar dosage may need to be increased.5

Clinical Pharmacology and Pharmacokinetics
Vraylar activity is thought to be mediated by cariprazine and its 2 ma-
jor active metabolites, DCAR and DDCAR, which are pharmacolog-
ically equipotent to cariprazine. After multiple doses of Vraylar in a 
12-week study, mean cariprazine and DCAR concentrations reached 
steady state around week 1 to week 2, and mean DDCAR concen-
trations appeared to be approaching steady state around week 4 
to week 8. The half-lives, based on time to reach steady state and 
estimated from the mean concentration-time curves, are 2 to 4 days 
for cariprazine and approximately 1 to 3 weeks for DDCAR. The time 
to reach steady state for the major active metabolite DDCAR was 
variable across patients, with some patients not achieving steady 
state at the end of the 12-week treatment. Mean concentrations of 
DCAR and DDCAR were approximately 30% and 400%, respectively, 
of cariprazine concentrations by the end of 12-week treatment.5

After discontinuation of Vraylar, plasma concentrations of car-
iprazine, DCAR, and DDCAR declined in a multiexponential man-
ner. Mean plasma concentrations of DDCAR decreased by about 
50% one week after the last dose, and mean cariprazine and DCAR 
concentrations dropped by about 50% in about 1 day. There was 
approximately a 90% decline in plasma exposure of cariprazine and 
DCAR within 1 week; and of DDCAR, at about 4 weeks. Following 
a single dose of 1 mg of cariprazine, DDCAR remained detectable 
after 8 weeks.5

After single-dose administration of Vraylar, the peak plas-
ma cariprazine concentration occurred in approximately 3 to 6 
hours. Administration of a single 1.5-mg Vraylar capsule with a 
high-fat meal did not significantly affect the maximum concentra-
tion (Cmax) or area under the curve (AUC) of cariprazine or DCAR. 
Cariprazine, and its major active metabolites, are highly bound 
(91% to 97%) to plasma proteins. Cariprazine is extensively me-
tabolized to DCAR and DDCAR by CYP3A4 and, to a lesser extent, 
by cytochrome P450 2D6 (CYP2D6). DCAR is further metabolized 
into DDCAR by CYP3A4 and CYP2D6. DDCAR is then metabolized 
by CYP3A4 to a hydroxylated metabolite. Following administra-
tion of cariprazine to patients with schizophrenia at a dose of 
12.5 mg/d for 27 days, about 21% of the daily dose was found in 
urine, with approximately 1.2% of the daily dose excreted in urine 
as unchanged cariprazine.5

Compared with healthy subjects, patients with either mild or 
moderate hepatic impairment had approximately 25% higher expo-
sure (Cmax and AUC) for cariprazine, and approximately 45% lower 
exposure for the major active metabolites, DCAR and DDCAR, fol-
lowing a single dose of 1 mg of cariprazine or 0.5 mg of cariprazine 
for 14 days. Cariprazine and its major active metabolites are min-
imally excreted in urine. Pharmacokinetic analyses indicated no 
significant relationship between plasma clearance and creatinine 
clearance. The poor metabolizer status of CYP2D6 does not have 
clinically relevant effects on the pharmacokinetics of cariprazine, 
DCAR, or DDCAR. Age, sex, and race do not have clinically relevant 
effects on the pharmacokinetics of cariprazine, DCAR, or DDCAR.5

Table 1. Incidence of Extrapyramidal Symptoms Compared With Placebo in 6-Week Schizophrenia Studies5,a 

Adverse Event Term Placebo
(n = 584) (%)

Vraylarb

1.5-3 mg/d  
(n = 539) (%)

4.5-6 mg/d  
(n = 575) (%)

9-12 mg/d  
(n = 203) (%)

All EPS events 14 24 32 33

All EPS events excluding 
akathisia/restlessness

8 15 19 20

Akathisia 4 9 13 14

Dystoniac <1 2 2 2

Parkinsonismd 7 13 16 18

Restlessness 3 4 6 5

Musculoskeletal stiffness 1 1 3 1

EPS indicates extrapyramidal symptoms.
aFigures rounded to the nearest integer.
bData shown by modal daily dose, defined as the most frequently administered dose per patient.
cIncludes dystonia, oculogyric crisis, oromandibular dystonia, trismus, and torticollis. 
dIncludes bradykinesia, cogwheel rigidity, drooling, dyskinesia, extrapyramidal disorder, hypokinesia, masked facies, muscle rigidity, muscle tightness, parkinsonism, tremor, 
and salivary hypersecretion.
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Clinical Studies
The efficacy of Vraylar for the treatment of schizophrenia was es-
tablished in 3 randomized, double-blind, placebo-controlled trials 
lasting 6 weeks in patients 18 to 60 years old who met Diagnostic 
and Statistical Manual of Mental Disorders, Fourth Edition, Text 
Revision (DSM-IV-TR) criteria for schizophrenia. An active control 
arm (risperidone or aripiprazole) was included in 2 trials to assess 
assay sensitivity. In all 3 trials, Vraylar was superior to placebo. 

Positive and Negative Syndrome Scale (PANSS) and Clinical 
Global Impressions-Severity (CGI-S) rating scales were used as the 
primary and secondary efficacy measures, respectively, for assess-
ing psychiatric signs and symptoms in each trial. In each study, the 
primary end point was change from baseline in the PANSS total 
score at the end of week 6. The changes from baseline for Vraylar 
and the active control groups were compared with placebo. The 
efficacy of Vraylar was demonstrated at doses ranging from 1.5 to 
9 mg/d compared with placebo. There was, however, a dose-relat-
ed increase in certain adverse reactions, particularly above 6 mg. 
Therefore, the maximum recommended dose is 6 mg/d. Examina-
tion of population subgroups based on age, sex, and race did not 
suggest any clear evidence of differential responsiveness.5

The efficacy of Vraylar in the acute treatment of bipolar mania 
was established in 3 placebo-controlled trials lasting 3 weeks in 
patients (mean age, 39 years; range, 18-65 years) who met DSM-
IV-TR criteria for bipolar I disorder with manic or mixed episodes 
with or without psychotic features. In all 3 trials, Vraylar was supe-
rior to placebo. Young Mania Rating Scale (YMRS) and CGI-S were 
used as the primary and secondary efficacy measures, respective-
ly, for assessing psychiatric signs and symptoms in each trial. In 
each study, the primary end point was decrease from baseline in 
the YMRS total score at the end of week 3. The change from base-
line for each Vraylar dose group was compared with placebo. The 
efficacy of Vraylar was established at doses ranging from 3 to 12 
mg/d. Doses above 6 mg did not appear to have additional benefit 
over lower doses, and there was a dose-related increase in certain 
adverse reactions (see Table 15 and Table 25 for incidence of ex-

trapyramidal symptoms compared with placebo in schizophrenia 
and bipolar mania trials). Therefore, the maximum recommended 
dose is 6 mg/d. Examination of population subgroups based on 
age, sex, and race did not suggest any clear evidence of differential 
responsiveness.5

Warnings and Precautions
 Increased Mortality in Elderly Patients with Dementia-Related 
Psychosis
Antipsychotic drugs increase the all-cause risk of death in elderly 
patients with dementia-related psychosis.5

Cerebrovascular Adverse Reactions, Including Stroke, in Elderly 
Patients with Dementia-Related Psychosis
In placebo-controlled trials in elderly subjects with dementia, pa-
tients randomized to risperidone, aripiprazole, and olanzapine had 
a higher incidence of stroke and transient ischemic attack, includ-
ing fatal stroke.5

Neuroleptic Malignant Syndrome
A potentially fatal symptom complex, neuroleptic malignant syn-
drome, has been reported in association with administration of 
antipsychotic drugs.5

Tardive Dyskinesia 
A syndrome consisting of potentially irreversible, involuntary dys-
kinetic movements, tardive dyskinesia may develop in patients 
treated with antipsychotic drugs. The risk appears to be highest 
among the elderly, especially elderly women, but it is not possible 
to predict which patients are likely to develop the syndrome.5

Late-Occurring Adverse Reactions 
Adverse reactions in short-term trials may not reflect the rates af-
ter longer-term exposures. Monitor for adverse reactions for sev-
eral weeks after a patient has begun Vraylar and after each dosage 
increase. Consider reducing the dose or discontinuing the drug.5

Table 2. Incidence of Extrapyramidal Symptoms Compared With Placebo in 3-Week Bipolar Mania Studies5,a 

Adverse Event Term Placebo
(n = 442) (%)

Vraylarb

3-6 mg/d  
(n = 263) (%)

9-12 mg/d  
(n = 360) (%)

All EPS events 18 41 45

All EPS events excluding 
akathisia/restlessness

12 26 29

Akathisia 5 20 21

Dystoniac 1 5 3

Parkinsonismd 10 21 26

Restlessness 2 7 7

Musculoskeletal stiffness 1 2 2

EPS indicates extrapyramidal symptoms.
aFigures rounded to the nearest integer.
bData shown by modal daily dose, defined as the most frequently administered dose per patient.
cIncludes dystonia and oromandibular dystonia.
dIncludes bradykinesia, drooling, dyskinesia, extrapyramidal disorder, hypokinesia, muscle rigidity, muscle tightness, parkinsonism, salivary hypersecretion, and tremor.
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Metabolic Changes 
Atypical antipsychotic drugs, including Vraylar, have caused meta-
bolic changes, including hyperglycemia, diabetes mellitus, dyslipid-
emia, and weight gain.5

Leukopenia, Neutropenia, and Agranulocytosis 
Leukopenia and neutropenia have been reported during treatment 
with antipsychotic agents, including Vraylar. Agranulocytosis (includ-
ing fatal cases) has been reported with other agents in the class.5 

Orthostatic Hypotension and Syncope 
Atypical antipsychotics cause orthostatic hypotension and syncope.5

Seizures 
Vraylar may cause seizures. This risk is greatest in patients with a 
history of seizures or with conditions that lower the seizure thresh-
old. Conditions that lower the seizure threshold may be more prev-
alent in older patients.5 

Potential for Cognitive and Motor Impairment 
Vraylar has the potential to impair judgment, thinking, or motor 
skills.5 

Body Temperature Dysregulation 
Strenuous exercise, exposure to extreme heat, dehydration, and 
anticholinergic medications may contribute to an elevation in core 
body temperature; use Vraylar with caution in patients who may 
experience these conditions.5 

Dysphagia 
Esophageal dysmotility and aspiration have been associated with 
antipsychotic drug use. Dysphagia has been reported with Vraylar.5

Use in Specific Populations
There are no available data on Vraylar use in pregnant women, but 
based on animal data, Vraylar may cause fetal harm. Safety and 
effectiveness in pediatric patients have not been established. Dose 
selection for an elderly patient should be cautious, usually starting 
at the low end of the dosing range, reflecting the greater frequency 
of decreased hepatic, renal, or cardiac function and of concomitant 
disease or other drug therapy. No dosage adjustment is required 
in patients with mild to moderate hepatic or renal impairment or 
with regard to smoking status, age, sex, or race. Vraylar use is not 
recommended in patients with severe renal impairment.5 

Common Adverse Reactions
In patients with schizophrenia, common adverse reactions (≥5% 
and at least twice the rate of placebo) comprise extrapyramidal 
symptoms and akathisia. In patients with bipolar mania, common 
adverse reactions (≥5% and at least twice the rate of placebo) in-
clude extrapyramidal symptoms, akathisia, dyspepsia, vomiting, 
somnolence, and restlessness.5 

Patient Counseling Information
Clinicians should counsel patients about neuroleptic malignant 
syndrome, a potentially fatal adverse reaction that has been re-
ported in association with administration of antipsychotic drugs. 
Also counsel patients on tardive dyskinesia and advise them to 
contact their healthcare providers if these abnormal movements 
occur. Patients require education about the risk of metabolic 
changes and the need for specific monitoring, including blood 
glucose, lipids, and weight. Advise patients with a preexisting low 
white blood cell count, or a history of drug-induced leukopenia/
neutropenia to have their complete blood count monitored while 
taking Vraylar. Counsel patients about the risk of orthostatic hy-
potension and syncope, especially early in treatment, and also at 
times of reinitiating treatment or increasing the dose. Caution pa-
tients about performing activities requiring mental alertness, such 
as operating hazardous machinery or operating a motor vehicle, 
until they are reasonably certain that Vraylar therapy does not af-
fect them adversely. Educate patients regarding appropriate care 
for avoiding overheating and dehydration.5

Conclusions
According to Mitchell Mathis, MD, director of the Division of Psy-
chiatry Products in the Center for Drug Evaluation and Research 
of the FDA, “Schizophrenia and bipolar disorder can be disabling 
and can greatly interfere with day-to-day activities. It is important 
to have a variety of treatment options available to patients with 
mental illnesses so that treatment plans can be tailored to meet a 
patient’s individual needs.”4 David Nicholson, executive vice pres-
ident of Allergan, says that Vraylar helps fill the need for medical 
treatment options for adult patients with schizophrenia and bipolar 
I disorder.3
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Genvoya (elvitegravir, cobicistat, 
emtricitabine, and tenofovir alafenamide) 

Praluent (alirocumab)

Praxbind (idarucizumab)

Varubi (rolapitant)

O n November 5, 2015, Gilead Sciences received approval for 
Genvoya, a 4-drug combination of elvitegravir, cobicistat, em-

tricitabine, and tenofovir alafenamide.
Genvoya is indicated as a complete regimen for the treatment of 

HIV-1 infection in previously untreated adults and pediatric patients 
12 years of age and older, or to replace the current antiretroviral 
regimen in those who are virologically suppressed on a stable an-
tiretroviral regimen for at least 6 months, with no history of treat-
ment failure and no known substitutions associated with resistance 
to the individual components of Genvoya. Coadministration of Gen-
voya is contraindicated with drugs that are highly dependent on CY-
P3A for clearance, and for which elevated plasma concentrations 
are associated with serious adverse events and with drugs that 
strongly induce CYP3A.

The label includes warnings regarding lactic acidosis/severe hep-
atomegaly with steatosis, coadministration with other antiretroviral 
products, risk of adverse reactions or loss of virologic response 
due to drug interactions, redistribution/accumulation of body fat, 
immune reconstitution syndrome, new onset or worsening of renal 
impairment, and bone loss and mineralization defects. The most com-

mon adverse reaction (≥10%, all grades) is nausea.

Source: Genvoya prescribing information.

T he FDA approved Praxbind (idarucizumab) injection by Boehring-
er Ingelheim on October 16, 2015. This humanized monoclonal 

antibody fragment may be administered intravenously to reverse the 
anticoagulant effect of Pradaxa (dabigatran) in cases when patients 
require emergency surgery, an urgent procedure, or have uncontrolled 
or life-threatening bleeding. 

Praxbind was approved through an accelerated pathway based on 
study results demonstrating that Praxbind administration resulted in 
reduction in unbound dabigatran levels and normalization of laboratory 
values related to coagulation in a group of healthy individuals. 

The recommended dose of Praxbind is 5 grams, provided as two 
separate vials, each containing 2.5 g/50 mL idarucizumab. Although 
there are no contraindications for use, warnings include increased 
thromboembolic risk due to reversal of dabigatran therapy, re-elevation 
of coagulation parameters, and hypersensitivity reactions. In addition, 
as Praxbind solution contains sorbitol, it should not be used in patients 
with hereditary fructose intolerance.

The most common adverse reaction reported, in 5% or more of healthy 
volunteers, was headache. Adverse reactions reported in 5% or more of 
patients administered Praxbind to reverse the effects of Pradaxa were 
hypokalemia, delirium, constipation, pyrexia, and pneumonia. 

Source: Praxbind prescribing information.

On July 24, 2015, the FDA approved Praluent (alirocumab), a pro-
protein convertase subtilisin kexin type 9 (PCSK9) inhibitor an-

tibody marketed by sanofi-aventis US and Regeneron Pharmaceuticals 
Inc. Praluent is indicated as an adjunct to diet and maximally tolerated 
statin therapy for the treatment of adults with heterozygous familial hy-
percholesterolemia or clinical atherosclerotic cardiovascular disease, 
who require additional lowering of LDL-cholesterol (LDL-C). Limitation 
of use: The effect of Praluent on cardiovascular morbidity and mortality 
has not been determined. Praluent is contraindicated in patients with a 
history of a serious hypersensitivity reaction to the medication.

The recommended starting dose for Praluent is 75 mg administered 
subcutaneously once every 2 weeks. If additional LDL-C lowering is 
needed, the dose may be increased to 150 mg administered every 2 
weeks. To monitor treatment efficacy, LDL-C levels should be evaluated 
within 4 to 8 weeks of initiating Praluent or adjusting the dose.

The label includes a warning regarding hypersensitivity reactions. 
Praluent should be discontinued if signs of symptoms of a serious al-
lergic reaction occur. Patients should be treated according to the stan-
dard of care, and monitored until signs and symptoms of the allergic 
reaction are resolved. 

The most common adverse reactions (incidence ≥5% and greater 
than placebo) were nasopharyngitis, injection site reactions, and in-
fluenza.

Source: Praluent prescribing information.

T esaro Inc received approval for Varubi on September 1, 2015. 
Varubi is a substance P/neurokinin 1 (NK1) receptor antagonist 

indicated in combination with other antiemetic agents in adults for the 
prevention of delayed nausea and vomiting associated with initial and 
repeat courses of emetogenic cancer chemotherapy, including, but not 
limited to, highly emetogenic chemotherapy. 

The recommended dosage is 180 mg administered approximately 1 
to 2 hours prior to the start of chemotherapy. Varubi is a CYP2D6 inhib-
itor. Concurrent use of Varubi with thioridazine, a CYP2D6 substrate, is 
contraindicated, and Varubi carries a warning for concurrent use with 
other CYP2D6 substrates with a narrow therapeutic index. Varubi also 
inhibits P-gp and BCRP, and monitoring must be implemented when 
given in combination with P-gp or BCRP substrates with a narrow ther-
apeutic index. Varubi use should be avoided in patients who require 
chronic administration of strong CYP3A4 inducers (eg, rifampin), as 
these medications can decrease the efficacy of Varubi. Avoid use of 
Varubi in patients with severe hepatic impairment. 

The most common adverse reactions (≥5%) in patients receiving 
cisplatin-based highly emetogenic chemotherapy were neutropenia 
and hiccups. The most common adverse reactions (≥5%) in patients 
receiving moderately emetogenic chemotherapy and combinations of 
anthracycline and cyclophosphamide were decreased appetite, neutro-
penia, and dizziness. 

Source: Varubi prescribing information.
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FDA Approvals in 2015

The following list of approvals includes new molecular entities as well as additional indications and new formulations 
of existing drugs.

Drugs Approved by the US FDA Through November 2015

Product Medication Company Approval Date

Rytary Carbidopa; levodopa Impax 01/07/2015 

Savaysa Edoxaban tosylate Daiichi Sankyo 01/08/2015 

Duopa Carbidopa; levodopa AbbVie 01/09/2015 

Phoxillum Calcium chloride; magnesium chloride; 
potassium chloride; sodium bicarbonate; 
sodium chloride; sodium phosphate

Baxter Healthcare 01/13/2015 

Prestalia Amlodipine besylate; perindopril arginine Symplmed 01/21/2015 

Cosentyx Secukinumab Novartis 01/21/2015 

Triferic Ferric pyrophosphate citrate Rockwell Medical 01/23/2015 

Natpara Parathyroid hormone NPS Pharmaceuticals 01/23/2015 

Bexsero Meningococcal group B vaccine Novartis 01/23/2015

Prezcobix Cobicistat; darunavir ethanolate Janssen 01/29/2015 

Evotaz Atazanavir sulfate; cobicistat Bristol-Myers Squibb 01/29/2015 

Glyxambi Empagliflozin; linagliptin Boehringer Ingelheim 01/30/2015 

Pazeo Olopatadine hydrochloride Alcon 01/30/2015 

Ibrance Palbociclib Pfizer 02/03/2015 

Dutrebis Lamivudine; raltegravir potassium Merck Sharp Dohme 02/06/2015 

Lenvima Lenvatinib mesylate Eisai 02/13/2015 

Farydak Panobinostat lactate Novartis 02/23/2015 

Avycaz Avibactam sodium; ceftazidime Cerexa (subsidiary of Actavis) 02/25/2015 

Toujeo Solostar Insulin glargine recombinant Sanofi 02/25/2015 

Liletta Levonorgestrel Medicines360 02/26/2015 

Opdivo Nivolumab (for NSCLC) Bristol-Myers Squibb 03/04/2015 

Cresemba Isavuconazonium sulfate Astellas 03/06/2015 

Zarxio Filgrastim-sndz Sandoz 03/06/2015 

Unituxin Dinutuximab United Therapeutics 03/10/2015 

Cholbam Cholic acid Asklepion Pharmaceuticals/Retrophin 03/17/2015 

Kalydeco Ivacaftor Vertex 03/17/2015 

Oraltag Iohexol InterPharma Praha 03/26/2015 

ProAir RespiClick Albuterol sulfate Teva 03/31/2015 

Corlanor Ivabradine hydrochloride Amgen 04/15/2015 

Aptensio XR Methylphenidate hydrochloride Rhodes Pharmaceuticals 04/17/2015 

Kybella Deoxycholic acid Kythera Biopharmaceuticals 04/29/2015 

Tuzistra XR Chlorpheniramine polistirex; codeine 
polistirex

Vernalis 04/30/2015

Hycofenix Guaifenesin; hydrocodone bitartrate; pseu-
doephedrine hydrochloride

Mikart 05/14/2015 

Flowtuss Guaifenesin; hydrocodone bitartrate Mission Pharmacal 05/14/2015 
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FDA Approvals in 2015

Product Medication Company Approval Date

Invega Trinza Paliperidone palmitate Janssen 05/18/2015 

Stiolto Respimat Olodaterol hydrochloride; tiotropium 
bromide

Boehringer Ingelheim 05/21/2015 

Humalog Kwikpen Insulin lispro recombinant Eli Lilly and Company 05/26/2015 

Viberzi Eluxadoline Forest Laboratories (subsidiary of Actavis) 05/27/2015

Xifaxan Rifaximin (for IBS-D) Salix 05/27/2015

Kengreal Cangrelor The Medicines Company 06/22/2015 

Orkambi Ivacaftor; lumacaftor Vertex 07/02/2015 

Entresto Sacubitril; valsartan Novartis 07/07/2015 

Rexulti Brexpiprazole Otsuka 07/10/2015 

Envarsus XR Tacrolimus Veloxis 07/10/2015 

Iressa Gefitinib AstraZeneca 07/13/2015 

Epiduo Forte Adapalene; benzoyl peroxide Galderma 07/15/2015 

Odomzo Sonidegib phosphate Novartis 07/24/2015 

Daklinza Daclatasvir dihydrochloride Bristol-Myers Squibb 07/24/2015 

Technivie Ombitasvir; paritaprevir; ritonavir AbbVie 07/24/2015 

Praluent Alirocumab Sanofi 07/24/2015 

Finacea Foam Azelaic acid Bayer HealthCare 07/29/2015 

Spritam Levetiracetam Aprecia 07/31/2015 

Addyi Flibanserin Sprout Pharmaceuticals 08/18/2015 

Promacta Eltrombopag olamine Novartis 08/24/2015 

Synjardy Empagliflozin; metformin hydrochloride Boehringer Ingelheim 08/26/2015 

Repatha Evolocumab Amgen 08/27/2015 

Varubi Rolapitant hydrochloride Tesaro 09/01/2015 

Xuriden Uridine triacetate Wellstat Therapeutics 09/04/2015 

Durlaza Aspirin New Haven Pharmaceuticals 09/04/2015 

Nuwiq Antihemophilic factor (recombinant) Octapharma 09/04/2015

Spiriva Respimat Tiotropium bromide Boehringer Ingelheim 09/15/2015 

Vraylar Cariprazine hydrochloride Forest Laboratories (subsidiary of Actavis) 09/17/2015 

Tolak Fluorouracil Hill Dermaceuticals 09/18/2015 

Lonsurf Tipiracil hydrochloride; trifluridine Taiho 09/22/2015 

Tresiba Insulin degludec Novo Nordisk 09/25/2015 

Ryzodeg 70/30 Insulin aspart; insulin degludec Novo Nordisk 09/25/2015 

MorphaBond Morphine sulfate Inspirion Delivery Technologies 10/02/2015 

Aristada Aripiprazole lauroxil Alkermes 10/05/2015 

Enstilar Betamethasone dipropionate; calcipotriene Leo Pharma 10/16/2015 

Praxbind Idarucizumab Boehringer Ingelheim 10/16/2015 

Dyanavel XR Amphetamine Tris Pharma 10/19/2015 

Veltassa Patiromer sorbitex calcium Relypsa 10/21/2015 

Vivlodex Meloxicam Iroko Pharmaceuticals 10/22/2015 

Onivyde Irinotecan hydrochloride Merrimack Pharmaceuticals 10/22/2015 

Yondelis Trabectedin Janssen 10/23/2015 

Belbuca Buprenorphine hydrochloride Endo Pharmaceuticals 10/23/2015 
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FDA Approvals in 2015

Product Medication Company Approval Date

Strensiq Asfotase alfa Alexion Pharmaceuticals 10/23/2015 

Imlygic Talimogene laherparepvec Amgen 10/27/2015

Seebri Glycopyrrolate Novartis 10/29/2015 

Utibron Glycopyrrolate; indacaterol maleate Novartis 10/29/2015

Nucala Mepolizumab GlaxoSmithKline 11/04/2015 

Genvoya Elvitegravir; cobicistat; emtricitabine; teno-
fovir alafenamide

Gilead Sciences 11/05/2015 

Ultravate Lotion Halobetasol propionate Ferndale Laboratories 11/06/2015 

Cotellic Cobimetinib Genentech 11/10/2015 

Tagrisso Osimertinib AstraZeneca 11/13/2015 

Darzalex Daratumumab Janssen Biotech 11/16/2015 

Narcan Nasal Spray Naloxone hydrochloride Adapt Pharma 11/18/2015 

Ninlaro Ixazomib Millennium Pharmaceuticals (subsidiary of 
Takeda)

11/20/2015 

BioThrax Anthrax vaccine adsorbed Emergent BioDefense Operations 11/23/2015

Opdivo Nivolumab (for RCC) Bristol-Myers Squibb 11/23/2015 

Portrazza Necitumumab Eli Lilly and Company 11/24/2015

Empliciti Elotuzumab Bristol-Myers Squibb 11/30/2015

IBS-D indicates irritable bowel syndrome with diarrhea; NSCLC, non-small cell lung cancer; RCC, renal cell carcinoma.
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Products in the Pipeline

The following table lists the expected Prescription Drug User Fee Act (PDUFA) dates for selected products through 
the first half of 2016. Some of the drugs listed are already approved for other indications; only the proposed new indi-
cations are listed.

Products in the Pipeline

Product Proposed Indication Company PDUFA Date/Status

Androxal (enclomiphene 
citrate)

Secondary hypogonadism Repros 11/30/2015

Rapid-infusion bendamustine 
(EP-3102)

CLL and indolent B-cell NHL Teva/Eagle 12/13/2015

Keytruda (pembrolizumab) First-line treatment of unresectable or 
metastatic melanoma

Merck 12/19/2015

Uptravi (selexipag) Pulmonary arterial hypertension Actelion 12/22/2015

AuriPro (sustained-exposure 
ciprofloxacin)

Middle ear effusion at the time of tympa-
nostomy tube placement surgery

Otonomy 12/25/2015

Drisapersen Treatment of Duchenne muscular dystro-
phy amenable to exon 51 skipping

BioMarin Pharmaceuticals 12/27/2015

Xadago (safinamide) Parkinson’s disease Newron 12/29/2015

Arzerra (ofatumumab) Additional indication as maintenance 
therapy for relapsed CLL

Genmab 01/21/2016

Opdivo (nivolumab) plus

Yervoy (ipilimumab)

Previously untreated advanced melanoma Bristol-Myers Squibb 01/23/2016

Eteplirsen Duchenne muscular dystrophy amenable 
to exon 51 skipping

Sarepta Therapeutics 02/26/2016

Probuphine (buprenorphine 
hydrochloride)

Long-term maintenance treatment of 
opioid addiction

Titan Pharmaceuticals 02/27/2016

Obeticholic acid Primary biliary cirrhosis Intercept Pharmaceuticals 02/29/2016

Alecensa (alectinib) For patients with locally advanced or 
metastatic NSCLC who have progressed 
on or are intolerant to crizotinib

Roche 03/04/2016

Rayaldee (calcifediol modi-
fied-release capsules)

Prevention and treatment of secondary 
hyperparathyroidism in patients with 
stage 3 or 4 chronic kidney disease and 
vitamin D insufficiency

OPKO 03/29/2016

CO-1686 (rociletinib) EGFR T790M-positive NSCLC Clovis Oncology 03/30/2016

Defibrotide Hepatic veno-occlusive disease Jazz Pharmaceuticals 03/31/2016

Emtricitabine and tenofovir 
alafenamide 

HIV infection Gilead 04/07/2016

Relistor (methylnaltrexone 
bromide), oral formulation

Opioid-induced constipation in adults 
with chronic noncancer pain

Valeant/Progenics 04/19/2016

Nuplazid (pimavanserin) Psychosis associated with Parkinson’s 
disease

Acadia Pharmaceuticals 05/01/2016

ZS-9 (sodium zirconium cyclo-
silicate)

Hyperkalemia ZS Pharma 05/26/2016

Fanapt (iloperidone) Additional indication as a maintenance 
treatment for schizophrenia

Vanda Pharmaceuticals 05/29/2016

LPCN-1021 Oral testosterone replacement therapy Lipocine 06/28/2016
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Products in the Pipeline

Product Proposed Indication Company PDUFA Date/Status

Zinbryta (daclizumab high-yield 
process)

Multiple sclerosis Biogen Idec Regulatory submission filed

Adynovate (extended half-life 
recombinant FVIII)

Hemophilia A Baxalta/Nektar Regulatory submission filed

Sofosbuvir/ velpatasvir Pangenotypic treatment for hepatitis C 
virus infection

Gilead Regulatory submission filed

Lixisenatide Type 2 diabetes mellitus Sanofi Regulatory submission filed

RI-002 (plasma-derived, poly-
clonal, intravenous immune 
globulin)

Primary immunodeficiency ADMA Biologics Regulatory submission filed

ABP 501 (biosimilar adalim-
umab)

Biosimlar version of Humira (adalimumab) Amgen Regulatory submission filed

Extended-release lorcaserin Chronic weight management treatment 
with once-daily dosing

Eisai/Arena Regulatory submission filed

CLL indicates chronic lymphocytic leukemia; NHL, non-Hodgkin lymphoma; NSCLC, non-small cell lung cancer.
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