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Welcome to RxOutlook®, the OptumRx quarterly report summarizing the latest pipeline drug 
information, trend news, upcoming generic launches, and emerging therapies in today’s 
pharmaceutical market. 

This edition focuses on twelve near-term pipeline drugs that are expected to receive an FDA approval decision by the end of 
2019, with an emphasis on the 4th quarter. These drugs are notable because of their potential for clinical impact, economic 
impact, or public health interest. This edition is a slight departure from previous issues because many of the highlighted drugs 
are intended for mainstream conditions affecting large populations, whereas previous issues focused on rare conditions and 
orphan drugs, many of which were specialty drugs.

Eight drugs in this issue will be available as oral formulations while four could be covered under the medical benefit due to 
their route of administration (eg, intraocular injection, implant). The central nervous system therapeutic category is featured 
very prominently with five drugs including two new treatments for acute migraine headache, a condition that has not seen 
a new mechanism of action in two decades. Migraine headache is an area that will continue to see ongoing development 
activity in 2020. Finally, many of the drugs included in this report are entering therapeutic areas with multiple existing 
treatment options, including generic alternatives. Understanding the defining characteristics of these pipeline drugs will be 
vital to identifying their potential place in therapy and recognizing what questions remain to be answered.

Key pipeline drugs with FDA approval decisions expected by the end of the 4th quarter 2019

Drug Name Manufacturer Indication/Use
Expected FDA 
Decision Date

Darolutamide Bayer Prostate cancer 7/30/2019 
(Approved)

Fedratinib Celgene Primary or secondary myelofibrosis* 8/16/2019 
(Approved)

Tenapanor Ardelyx Irritable bowel syndrome with constipation 9/13/2019

Diroximel fumarate Alkermes/Biogen Multiple sclerosis 10/17/2019

Brolucizumab Novartis Neovascular age-related macular degeneration 11/2019

Lasmiditan Eli Lilly Acute migraine headache 11/14/2019

Ubrogepant Allergan Acute migraine headache 12/2019

RVT-802 Enzyvant/Roivant Congenital athymia* 12/2019

Luspatercept Celgene/Acceleron Beta-thalassemia*; myelodysplastic syndromes 
(MDS)*

12/4/2019  
(beta-thalassemia)

Lemborexant Eisai/Imbrium 
Therapeutics

Insomnia 12/27/2019

Lumateperone Intra-Cellular Therapies Schizophrenia 12/27/2019

Cabotegravir/
rilpivirine

ViiV Healthcare HIV-1 infection 12/29/2019

* Orphan Drug Designation
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OptumRx closely monitors and evaluates the drug development pipeline to identify noteworthy upcoming drug approvals and 
reports the essential findings here in RxOutlook. The report is organized in in the following manner:

Detailed Drug Insights 

This section reviews the important characteristics (eg, therapeutic use, clinical profile, competitive environment and regulatory 
timeline) for key pipeline drugs with potential FDA approvals by the end of the 4th quarter.

Read more

Extended Generic Pipeline Forecast

This section provides a summary of upcoming first-time generic drugs and biosimilars that may be approved in the upcoming 
two years.

Read more

Extended Brand Pipeline Forecast

This table provides a summary of developmental drugs, including both traditional and specialty medications that may be 
approved in the upcoming two years.

Read more

Key Pending Indication Forecast

This table provides a summary of key new indications that are currently under review by the FDA and may be approved in the 
upcoming 12 months.

Read more

Past and future reviews

Please note that RxOutlook highlights select near-term approvals. Some drugs may not appear in this issue because they have 
been reviewed in previous editions of RxOutlook. Drugs of interest that are earlier in development or with expected approvals 
beyond 4th quarter 2019  may appear in future reports; however, for those who need an initial look at the full pipeline, please 
refer to the  Brand Pipeline Forecast Table found later in this report.

Drugs reviewed in detail in the 1Q:2019 and 2Q:2019 report:

• Afamelanotide 
• Celiprolol (Edsivo™) 
• Dolutegravir/lamivudine (Dovato®) 
• Entrectinib 
• Esketamine (Spravato™) 
• Golodirsen 
• Mannitol (inhaled formulation)  

• Metoclopramide (Gimoti™) 
• NKTR-181 
• Onasemnogene abeparvovec 
(Zolgensma®)

• Pexidartinib 
• Pitolisant 
• Polatuzumab vedotin 

• Quizartinib 
• Risankizumab (Skyrizi™) 
• Selinexor (Xpovio™) 
• Semaglutide (oral formulation) 
•  Tafamidis (Vyndaqel®) and tafamidis 

meglumine (Vyndamax®)
• Upadacitinib

Past issues of RxOutlook can be found at https://professionals.optumrx.com/publications.html.
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Getting acquainted with pipeline forecast terms

Clinical trial phases

Phase I trials Researchers test an experimental drug or treatment in a small group of people for the first time to evaluate 
its safety, determine a safe dosage range, and identify side effects. 

Phase II trials The experimental study drug or treatment is given to a larger group of people to see if it is effective and 
to further evaluate its safety. 

Phase III trials The experimental study drug or treatment is given to large groups of people to confirm its effectiveness, 
monitor side effects, compare it to commonly used treatments, and collect information that will allow the 
experimental drug or treatment to be used safely. 

Phase IV trials Post marketing studies delineate additional information including the drug’s risks, benefits, and optimal 
use.

Pipeline acronyms

ANDA Abbreviated New Drug Application

BLA Biologic License Application

CRL Complete Response Letter

FDA Food and Drug Administration

MOA Mechanism of Action

NME New Molecular Entity

NDA New Drug Application

sBLA Supplemental Biologic License Application

sNDA Supplemental New Drug Application

OTC Drugs Over-the-Counter Drugs

PDUFA Prescription Drug User Fee Act

REMS Risk Evaluation and Mitigation Strategy
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Darolutamide (Brand Name: Nubeqa®)
Manufacturer: Bayer/Orion
Regulatory designations: Fast Track
FDA approval date: 7/30/2019 (approved ahead of originally anticipated approval date)

Therapeutic use

Darolutamide was approved for the treatment of patients with non-metastatic castration-
resistant prostate cancer (nmCRPC).

Prostate cancer is the third most commonly diagnosed malignancy in the U.S. In 2019, 
it is estimated that there will be 174,650 new cases of prostate cancer and an estimated 
31,620 people will die of the disease.

CRPC is an advanced form of the disease where the cancer keeps progressing even when 
the amount of testosterone is reduced to very low levels in the body. Most men with 
advanced prostate cancer eventually stop responding to androgen deprivation therapy (ie, 
castration) and require additional therapy when prostate specific antigen (PSA) levels begin 
to rapidly rise.

•  Treatment of patients with 
nmCRPC

Clinical profile

Darolutamide is an androgen receptor inhibitor with a distinct chemical structure that 
competitively inhibits androgen binding, androgen receptor nuclear translocation, and 
androgen receptor-mediated transcription. Darolutamide decreased prostate cancer cell 
proliferation in vitro and tumor volume in mouse xenograft models of prostate cancer.

Pivotal trial data:
Darolutamide was evaluated in a double-blind, placebo-controlled, randomized study 
(ARAMIS) in 1,509 patients with nmCRPC. All patients received a gonadotropin-releasing 
hormone analog (GnRH) concurrently or had a bilateral orchiectomy. The major efficacy 
endpoint was metastasis free survival (MFS). The median MFS was 40.4 months for 
darolutamide-treated patients vs. 18.4 months for the placebo group (hazard ratio 0.41; 
95% CI: 0.34, 0.50; p < 0.0001). Overall survival data were not mature at the time of final 
MFS analysis.

Safety:
The most common adverse events with darolutamide use were fatigue, pain in extremity, 
and rash.

Dosing:
The recommended dose of darolutamide is 600 mg (two 300 mg tablets) orally, twice daily. 
Patients receiving darolutamide should also receive a GnRH analog concurrently or should 
have had a bilateral orchiectomy.

•  Androgen receptor inhibitor

• Oral formulation

•  Median MFS: 40.4 months 
vs. 18.4 months for placebo 
(p < 0.0001)

•  Common AEs: fatigue, pain 
in extremity, rash

• Dosing: twice a day

Darolutamide (Brand Name: Nubeqa) (continued...)
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Competitive environment

Darolutamide provides an additional oral treatment option for patients with nmCRPC. 
Erleada™ (apalutamide) and Xtandi® (enzalutamide) are androgen receptor inhibitors also 
approved for nmCRPC; however, darolutamide’s distinct chemical structure appears to 
provide a superior safety profile vs. both of those products (eg, Erleada and Xtandi both 
carry a warning for increased risk of falls/fractures and seizures). 

However, the efficacy (eg, improvement in median MFS) of darolutamide appears to be 
similar to Erleada and Xtandi and darolutamide was not compared against either product 
in clinical trials. In addition, darolutamide must be dosed orally twice a day whereas Erleada 
and Xtandi are both once a day.

The WAC for darolutamide is $11,550 per 30 days.

•  Advantages: additional 
treatment option for 
nmCRPC, safety advantages 
vs. competitors (Erleada, 
Xtandi), oral

•  Disadvantages: similar 
efficacy to existing 
treatment options, lack of 
head-to-head trial data vs. 
Erleada and Xtandi, twice a 
day dosing

•  WAC = $11,550 per 30 
days 

Fedratinib (Brand Name: Inrebic®)
Manufacturer: Celgene
Regulatory designations: Orphan Drug
FDA approval date: 8/16/2019

Therapeutic use

Fedratinib was approved for the treatment of adult patients with intermediate-2 or high-
risk primary or secondary (post-polycythemia vera or post-essential thrombocythemia) 
myelofibrosis (MF)

Myelofibrosis is a rare bone marrow disorder that disrupts the body’s normal production 
of blood cells. Bone marrow is gradually replaced with fibrous scar tissue, which limits the 
ability of the bone marrow to make red blood cells. A key hallmark of the disease is an 
enlarged spleen. In the U.S. myelofibrosis occurs in 1.5 of every 100,000 people each year.

The only curative treatment is hematopoietic stem cell transplantation (HSCT) which is 
reserved for patients with severe myelofibrosis.

•  Treatment of patients 
with primary or secondary 
myelofibrosis

Fedratinib (continued...)
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Clinical profile

Fedratinib is a highly selective Janus Associated Kinase 2 (JAK2) inhibitor. Abnormal 
activation of JAK2 is associated with myeloproliferative neoplasms, including myelofibrosis 
and polycythemia vera.

Pivotal trial data:
Fedratinib was evaluated in a double-blind, placebo-controlled, randomized study (JAKARTA) 
in 289 patients with primary or secondary myelofibrosis, as well as a single-arm, open-label 
study (JAKARTA2) in 97 patients with primary or secondary myelofibrosis previously exposed 
to Jakafi® (ruxolitinib). Jakafi is a JAK1/JAK2 inhibitor also approved for myelofibrosis. The 
primary endpoint in both studies was spleen response rate at week 24 (or 6 cycles), defined 
as the proportion of patients who had a reduction in spleen volume (as determined by a 
blinded CT and MRI) of at least 35%.

In the JAKARTA study, a significant reduction in spleen volume was achieved in 37% of 
patients receiving fedratinib vs. 1% with placebo (p < 0.0001). In JAKARTA2 (previous 
treatment with ruxolitinib), 31% (95% CI: 22, 41) of patients treated with fedratinib 
achieved the primary endpoint of spleen volume reduction.

Safety:
The most common adverse events with fedratinib use were anemia, diarrhea, nausea,  
and vomiting.

Dosing:
In the pivotal trials, fedratinib was administered orally once a day.

•  JAK2 inhibitor

• Oral formulation

•  Spleen response rate: 37% 
vs. 1% with placebo (p < 
0.0001)

•  Spleen response rate 
(in prior Jakafi-treated 
patients): 31% (95% CI: 
22, 41)

•  anemia, diarrhea, nausea, 
vomiting

• Dosing: once daily

Competitive environment

Fedratinib offers an additional treatment option for myelofibrosis. There is a high unmet 
need for treatment of this condition, particularly in patients who are non-responders or 
cannot tolerate Jakafi. In addition, fedratinib is dosed orally once a day while Jakafi is 
dosed twice a day.

However, a safety signal for Wernicke’s encephalopathy, a rare neurological disorder 
associated with vitamin B1 deficiency, was identified after the JAKARTA trial which 
originally halted development for fedratinib. A boxed warning for encephalopathy is 
included in the fedratinib drug label.

In addition, there are no head-to-head data comparing fedratinib vs. Jakafi and no overall 
survival (OS) data is currently available for fedratinib. 

For reference, the WAC price for Jakafi is $13,000 per 30 days.

•  Advantages: additional 
treatment option for 
myelofibrosis, high unmet 
need, oral, once a day

•  Disadvantages: 
boxed warning for 
encephalopathy, lack of 
head-to-head data vs. 
Jakafi, lack of OS data

•  Reference WAC (Jakafi) = 
$13,000 per 30 days
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Tenapanor (Brand Name: Ibsrela)
Manufacturer: Ardelyx
Expected FDA decision: 9/13/2019

Therapeutic use

Tenapanor is in development for the treatment of patients with irritable bowel syndrome 
with constipation (IBS-C).

IBS is a chronic gastrointestinal (GI) disorder characterized by abdominal pain and 
altered bowel habits. In patients with IBS-C, chronic abdominal pain is associated with 
constipation. It is estimated that about 11 million people in the U.S. are affected by IBS-C.

•  Treatment of patients with 
IBS-C

Clinical profile

Tenapanor is a novel sodium transporter sodium-hydrogen exchanger 3 (NHE3) inhibitor. 
It is believed to work in IBS-C by reducing sodium absorption in the GI tract which 
increases intestinal fluid. Data from preclinical studies also suggest that tenapanor reduces 
abdominal pain caused by IBS-C through the inhibition of transient receptor potential 
vanilloid 1 (TRPV-1) dependent signaling. TRPV-1 is a pain target known for transmitting 
painful stimuli.

Pivotal trial data:
Tenapanor was evaluated in two, double-blind, placebo-controlled, randomized trials 
(T3MPO-1 and T3MPO-2) in 1,203 patients with IBS-C. The primary endpoint was the 
combined responder rate (6/12 weeks), which was defined as at least a 30% reduction in 
abdominal pain and an increase of one or more complete spontaneous bowel movements 
in the same week for at least 6 of the 12 weeks of the treatment period.

In the T3MPO-1 trial, a greater proportion of tenapanor-treated patients vs. placebo-
treated patients achieved the primary endpoint (27.0% vs. 18.7%, respectively; p = 0.02). 
Similar results were observed in T3MPO-2, with 36.5% and 23.7% of patients meeting the 
primary endpoint with tenapanor and placebo, respectively (p < 0.001).

Safety:
The most common adverse events with tenapanor use were diarrhea, nausea, and 
abdominal distension.

Dosing:
In the pivotal trials, tenapanor was administered orally twice a day.

•  Sodium transporter NHE3 
inhibitor

• Oral formulation

•  Responder rate: 27.0% to 
36.5% vs. 18.7 to 23.7% 
with placebo

•  Common AEs: diarrhea, 
nausea, abdominal 
distension

• Dosing: twice a day

Tenapanor (continued...)
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Competitive environment

Tenapanor offers a novel mechanism of action (MOA) for the treatment of IBS-C. There 
is an unmet need for novel therapies for IBC, particularly due to the heterogeneity 
of the condition. In addition, tenapanor is also in development for the treatment of 
hyperphosphatemia, which could potentially add to its future market potential.

While tenapanor does offer a novel MOA for the treatment of IBS-C, it is a relatively late 
market entry and there are several alternatives available, including Linzess® (linaclotide), 
Trulance® (plecanatide), and Amitiza® (lubiprostone). Tenapanor also demonstrated modest 
efficacy in the trials and compared indirectly, does not appear to be more efficacious vs. 
existing treatment options. Tenapanor also must be dosed twice a day whereas several 
treatment options currently available may be dosed once a day (eg, Trulance, Linzess).

For reference, the WAC price for Linzess and Trulance is approximately $5,000 per year.

•  Advantages: novel 
MOA, unmet need, oral, 
also in development 
for the treatment of 
hyperphosphatemia

•  Disadvantages: alternatives 
available, modest efficacy, 
twice a day dosing

•  Reference WAC (Linzess, 
Trulance) = ~$5,000 per 
year
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Diroximel fumarate (Brand Name: Vumerity)
Manufacturer: Alkermes/Biogen
Expected FDA decision: 10/17/2019

Therapeutic use

Diroximel fumarate is in development for the treatment of relapsing forms of multiple 
sclerosis (MS).

MS is a chronic, inflammatory, autoimmune disease of the central nervous system. MS 
affects nearly 1 million people in the U.S. and it is among the most common causes of 
neurological disability in young adults.

•  Treatment of relapsing 
forms of MS

Clinical profile

Diroximel fumarate is designed to be rapidly metabolized to monomethyl fumarate, which 
is the active metabolite of Tecfidera® (dimethyl fumarate). Tecfidera is also approved for the 
treatment of relapsing MS.

The mechanism by which fumarate products exert their therapeutic effect in MS is 
unknown. Monomethyl fumarate has been shown to activate the Nuclear factor (erythroid-
derived 2)-like 2 (Nrf2) pathway. The Nrf2 pathway is involved in the cellular response to 
oxidative stress.

Pivotal trial data:
Alkermes/Biogen are seeking approval of diroximel fumarate under the 505(b)(2) regulatory 
pathway, referencing Tecfidera efficacy data. In addition, the FDA filing was also supported 
by an open-label, two-year safety study in patients with relapsing forms of MS. In 696 MS 
patients, diroximel fumarate showed a significant reduction in the annualized relapse rate 
(ARR) by 79% over one year when compared to baseline.

Safety:
The most common adverse events with diroximel fumarate use were flushing, pruritus, and 
GI side effects.

The GI tolerability of diroximel fumarate was compared vs. Tecfidera in a double-
blind, active-controlled, five-week trial. The primary endpoint was the number of days 
patients reported GI symptoms with a symptom intensity score ≥ 2 on the Individual 
Gastrointestinal Symptom and Impact Scale (IGISIS) (0 = not at all; 10 = extreme). Diroximel 
fumarate was statistically superior to Tecfidera, with patients treated with diroximel 
fumarate self-reporting significantly fewer days of key GI symptoms with intensity scores ≥ 
2 on the IGISIS (p = 0.0003). The most common adverse events reported in the study for 
both treatment groups were flushing, diarrhea and nausea (32.8%, 15.4% and 14.6% for 
diroximel fumarate; 40.6%, 22.3% and 20.7% for Tecfidera). The proportion of patients 
with an adverse event leading to study discontinuation was 1.6% for diroximel fumarate 
and 6.0% for Tecfidera. Of those, the proportion of patients who discontinued due to GI 
adverse events was 0.8% for diroximel fumarate and 4.8% for Tecfidera.

Dosing:
In the pivotal trials, diroximel fumarate was administered orally twice a day.  

•  Nrf2 pathway activator

• Oral formulation

•  ARR: 79% reduction over 
one year when compared 
to baseline

•  Common AEs: flushing, 
pruritus, GI side effects

• Dosing: twice a day

Diroximel fumarate (continued...)
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Competitive environment

If approved, diroximel fumarate would provide an additional oral treatment option for MS 
with potentially superior GI tolerability vs. Tecfidera.

However, diroximel fumarate would be entering a crowded marketplace with several oral and 
injectable alternatives available for treating relapsing forms of MS. Diroximel fumarate has a 
similar clinical profile as Tecfidera with no data suggesting improved efficacy. Like Tecfidera, it 
must also be dosed twice a day.

For reference, the WAC price for Tecfidera is approximately $95,000 per year.

•  Advantages: potentially 
superior GI tolerability vs. 
Tecfidera, oral 

•  Disadvantages: alternatives 
available, similar clinical 
profile as Tecfidera, twice 
a day

•  Reference WAC (Tecfidera) 
= ~$95,000 per year

Brolucizumab (Brand Name: Beovu)
Manufacturer: Novartis
Expected FDA decision: 11/2019

Therapeutic use

Brolucizumab is in development for the treatment of neovascular (wet) age-related macular 
degeneration (AMD).

The American Academy of Ophthalmology estimates that 15 million North Americans 
currently have AMD with about 10% to 15% suffering from neovascular (wet) AMD. Wet 
AMD is a degenerative disease of the central portion of the retina characterized by growth 
of abnormal vessels in the subretinal space; this results in loss of central vision and, if 
untreated, can lead to blindness.

•  Treatment of neovascular 
(wet) AMD

Brolucizumab (continued...)
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Clinical profile
Brolucizumab is a vascular endothelial growth factor (VEGF) inhibitor. Increased signaling 
through the VEGF pathway is associated with pathologic ocular angiogenesis and 
retinal edema. Inhibition of the VEGF pathway has been shown to reduce the growth 
of neovascular lesions, resolve retinal edema and improve vision in patients with retinal 
vascular diseases.

Brolucizumab differs from currently available VEGF inhibitors because it is a humanized 
single-chain antibody fragment (others are full length monoclonal antibodies). Due to their 
small size, single-chain antibody fragments can provide enhanced tissue penetration and 
rapid clearance from systemic circulation.

Pivotal trial data:
The efficacy of brolucizumab was evaluated in two double-masked, active-controlled, 
randomized studies (HAWK and HARRIER) in 1,817 untreated wet AMD patients. Patients 
were randomized to brolucizumab or Eylea® (aflibercept). Brolucizumab was administered 
as a maintenance dose every 8 or 12 weeks (depending on disease activity) vs. every 8 
weeks for Eylea. At week 48 in both trials, brolucizumab demonstrated noninferiority to 
Eylea for the primary endpoint of mean best-corrected visual acuity (BCVA) change from 
baseline (p < 0.001).

At week 16, fewer brolucizumab patients had disease activity vs. Eylea in HAWK (24.0% 
vs. 34.5%; p = 0.001) and HARRIER (22.7% vs. 32.2%; p = 0.002). Other anatomic retinal 
fluid outcomes also favored brolucizumab.

Safety:
The most common adverse events with brolucizumab use were conjunctival hemorrhage, 
reduced visual acuity, and eye pain.

Dosing:
In the pivotal trials, brolucizumab was administered as an intravitreal injection. Patients 
received a loading dose of three monthly injections, followed by injections every 12 weeks. 
The interval could be adjusted to every 8 weeks if disease activity was present.

• VEGF inhibitor

• Intravitreal formulation

•  Non-inferior to Eylea for 
mean BCVA change from 
baseline

•  Demonstrated superiority 
to Eylea for improvements 
in disease activity and other 
anatomical retinal fluid 
outcomes

•  Common AEs: conjunctival 
hemorrhage, reduced visual 
acuity, eye pain 

•  Maintenance dosing: every 
8 to 12 weeks

Competitive environment

If approved, brolucizumab would provide an additional VEGF inhibitor treatment option 
for wet AMD. Other approved VEGF inhibitors for wet AMD include Eylea and Lucentis® 
(ranibizumab). While brolucizumab did not demonstrate superiority for the primary 
endpoint, key secondary outcomes did favor brolucizumab vs. Eylea. Brolucizumab may 
also be administered every 12 weeks. The recommended dosing frequency for Eylea is 
every 8 weeks. The dosing frequency for Eylea can be extended to every 12 weeks after 
one year of effective therapy but it is not as effective as the recommended every 8 week 
dosing regimen. The recommended dosing frequency for Lucentis is once every month 
(approximatly 28 days)

However, in the clinical trials about 50% of brolucizumab-treated patients required dosing 
every 8 weeks. In addition, brolucizumab is a relatively late market entry for the treatment 
of wet AMD and the other VEGF inhibitors are also approved for other ophthalmic 
indications (eg, macular edema following retinal vein occlusion, diabetic macular edema, 
diabetic retinopathy). Brolucizumab may also face future competition as Allergan’s abicipar 
pegol could be available in late 2020.

For reference, the WAC price for Eylea is approximately $30,000 per year.

•  Advantages: potential 
improved efficacy vs. 
Eylea, potential for fewer 
intravitreal injections (every 
12 weeks)

•  Disadvantages: ~50% 
of patients still required 
injections every 8 weeks, 
late market entry, currently 
available VEGF inhibitors 
are also approved 
for other ophthalmic 
indications, potential future 
competition (eg, abicipar 
pegol)

•  Reference WAC (Eylea) = 
~$30,000 per year
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Lasmiditan (Brand Name: To be determined)
Manufacturer: Eli Lilly
Expected FDA decision: 11/14/2019

Therapeutic use

Lasmiditan is in development for the acute treatment of migraine headaches in adults.

Patients suffering from migraines have recurrent episodes of severe headache accompanied 
by other symptoms including nausea, vomiting, sensitivity to light and sound, and changes 
in vision. An estimated 30 million adults in the U.S. experience migraine headaches.

•  Acute treatment of 
migraine headaches in 
adults

Clinical profile

Lasmiditan is a first-in-class drug which selectively targets serotonin 5-HT1F receptors, 
including those expressed in the trigeminal pathway.

Triptans such as sumatriptan and rizatriptan are the current standard of care for the acute 
treatment of migraine headaches. Triptans are serotonin 5-HT1B/1D receptor agonists. 
They can cause vasoconstriction due to activation of the 5-HT1B receptors which is thought 
to drive a small increased risk of serious cardiovascular adverse events.

Pivotal trial data:
The efficacy of lasmiditan was evaluated in two double-blind, placebo-controlled, 
randomized trials (SAMURAI and SPARTAN). The co-primary endpoints were the proportion 
of patients headache pain-free and most bothersome symptom (MBS)-free (eg, sensitivity 
to light or sound, or nausea) at 2 hours post-dose.

In SAMURAI, more patients dosed with lasmiditan 100 mg and 200 mg were free of 
headache pain at 2 hours after dosing vs. placebo (28.2% and 32.2% vs. 15.3%, 
respectively; p < 0.001 for both doses). More patients dosed with lasmiditan 100 mg 
and 200 mg were also free of their MBS compared with placebo (40.9% and 40.7% vs. 
29.5%; p < 0.001 for both doses).

Similar results were observed in the SPARTAN trial. Lasmiditan was associated with 
significantly more patients free of headache at 2 hours post-dose (lasmiditan 200 mg: 
38.8%, p < 0.001; 100 mg: 31.4%, p < 0.001; 50 mg: 28.6%, p = 0.003 vs. placebo 
21.3%) and freedom from MBS (lasmiditan 200 mg: 48.7%, p < 0.001; 100 mg: 44.2%, 
p< 0.001; 50 mg: 40.8%, p = 0.009 vs. placebo 33.5%).

Safety:
The most common adverse events with lasmiditan use were dizziness, somnolence, and 
paresthesia.

Dosing:
In the pivotal trials, lasmiditan was administered orally as needed after onset of migraine 
headache.

•  Serotonin 5-HT1F receptor 
agonist

• Oral formulation

•  Headache pain-free at 2 
hrs post-dose: 32.2% to 
38.8% with lasmiditan 200 
mg vs. 15.3% to 21.3% 
with placebo

•  MBS-free at 2 hrs post-
dose: 40.7% to 48.7% 
with lasmiditan 200 mg 
vs. 29.5% to 33.5% with 
placebo

•  Safety: dizziness, 
somnolence, paresthesia

•  Dosing: as needed after 
onset of migraine headache

Lasmiditan (continued...)
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Competitive environment

If approved, lasmiditan would add to the treatment armamentarium for acute migraine 
treatment and it has a novel MOA as a selective serotonin 5-HT1F agonist. Lasmiditan’s 
selectivity for 5-HT1F could make it a potentially attractive alternative treatment option in 
patients who have contraindications or are non-responders to triptan therapies.

The triptans and lasmiditan both target serotonin activity, but with different sub-receptor 
selectivity. There are lingering questions whether this difference in MOA will result in true 
efficacy or safety differences between the two classes. Lasmiditan would likely be reserved 
as a second-line agent due to the availability of several generic triptan alternatives and a 
lack of head-to-head data for lasmiditan vs. triptans. In addition, lasmiditan will potentially 
have competition for this niche of patients (triptan non-responders and patients unable 
to use triptans) as oral anti-calcitonin related-gene peptide (CGRP) antagonists are also in 
development for acute treatment of migraine.

The projected average WAC price for lasmiditan is approximately $1,750 per year; however 
this will vary patient to patient since lasmiditan is administered as needed. 

•  Advantages: novel MOA, 
unmet need in patients 
who do not respond or 
cannot use triptans, oral

•  Disadvantages: generic 
alternatives available, lack 
of head-to-head data vs. 
triptans, potential future 
competition with oral CGRP 
antagonists

•  Projected WAC = ~$1,750 
per year
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Ubrogepant (Brand Name: To be determined)
Manufacturer: Allergan
Expected FDA decision: 12/2019

Therapeutic use

Similar to lasmiditan, ubrogepant is also in development for the acute treatment of 
migraine headaches in adults.

•  Acute treatment of 
migraine headaches in 
adults

Clinical profile

Ubrogepant is a highly potent CGRP receptor antagonist. CGRP and its receptors are 
expressed in regions of the nervous system associated with migraine pathophysiology.

Pivotal trial data:
The efficacy of ubrogepant was evaluated in two double-blind, placebo-controlled, 
randomized studies (ACHIEVE I and ACHIEVE II). The co-primary endpoints were the 
proportion of patients that were headache pain-free and MBS-free at 2 hours post-dose.

In the ACHIEVE I trial, more patients dosed with ubrogepant 50 mg and 100 mg were 
free of headache pain at 2 hours after dosing vs. placebo (19.2% and 21.2% vs. 11.8%, 
respectively; 50 mg vs. placebo p = 0.0023, 100 mg vs. placebo, p = 0.0003).  More 
patients treated with ubrogepant were also free of their MBS compared with placebo, 
(38.6% and 37.7% vs. 27.8%, respectively, p = 0.0023 for both doses).

Similar results were observed in the ACHIEVE II trial, which evaluated ubrogepant 25 mg 
and 50 mg. More patients dosed with ubrogepant were free of headache pain at 2 hours 
after dosing vs. placebo (20.7% and 21.8% vs. 14.3%, respectively; 25 mg vs. placebo, p 
= 0.0285, 50 mg vs. placebo, p = 0.0129). Compared with placebo, more patients dosed 
with ubrogepant 50 mg were also free of their MBS (38.9% vs. 34.1%, p = 0.0129). 
However, ubrogepant 25 mg failed to demonstrate statistical significance vs. placebo for 
this endpoint (p = 0.0711).

Safety:
The most common adverse events with ubrogepant use were nausea, somnolence, dry 
mouth, and liver enzyme elevations.

Dosing:
In the pivotal trials, ubrogepant was administered orally as needed after onset of migraine 
headache. 

•  CGRP antagonist

• Oral formulation

•  Headache pain-free at 2 
hrs post-dose: 19.2% to 
21.8% vs. 11.8% to 14.3% 
with placebo

•  MBS-free at 2 hrs post-
dose: 37.7% to 38.9% 
vs. 27.4% to 27.8% with 
placebo

•  Common AEs: nausea, 
somnolence, dry mouth, 
liver enzyme elevations

•  Dosing: as needed after 
onset of migraine headache

 

Ubrogepant (continued...)
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Competitive environment

If approved, ubrogepant would represent the first approved oral CGRP antagonist. 
Subcutaneously administered CGRP antagonists are only approved for migraine 
prophylaxis. Similar to lasmiditan, ubrogepant would be a potential treatment option in 
acute migraine patients who have contraindications to triptans or who are non-responders 
to triptan therapy.

Ubrogepant would likely be reserved as a second-line agent due to the availability 
of generic triptan alternatives and a lack of head-to-head data vs. triptans, the well-
established standard of care. It would also be competing with lasmiditan and other oral 
CGRP antagonists in development for acute migraine treatment (eg, rimegepant), which 
are expected to enter the market in 2020. 

Compared indirectly vs. lasmiditan, ubrogepant appears to be better tolerated but also 
appears to be less efficacious for acute migraine treatment; however, it is difficult to 
compare results across different clinical trials.

The projected average WAC price for ubrogepant is approximately $1,750 per year; 
however this will vary from patient to patient since it is administered as needed. 

•  Advantages: potentially 
first approved oral CGRP 
antagonist, unmet need 
in patients who do not 
respond to or cannot use 
triptans, oral

•  Disadvantages: generic 
alternatives available, lack 
of head-to-head data 
vs. triptans, potential 
future competition with 
lasmiditan and other oral 
CGRP antagonists (eg, 
rimegepant)

•  Projected WAC = ~$1,750 
per year

RVT-802 (Brand Name: To be determined)
Manufacturer: Enzyvant/Roivant
Regulatory designations: Orphan Drug, Breakthrough Therapy, Regenerative Medicine 
Advanced Therapy
Expected FDA decision: 12/2019

Therapeutic use

RVT-802 is in development for the treatment of primary immune deficiency resulting from 
congenital athymia.

Congenital athymia is a rare condition where patients are born without a thymus, resulting 
in a severe immunodeficiency due to the inability to produce normally functioning T cells. 
In a healthy, functioning immune system, T cells that start as stem cells in bone marrow 
become fully developed in the thymus. Approximately 20 infants are born each year in the 
U.S. with congenital athymia, which is fatal if untreated. Death typically occurs in the first 
24 months of life due to infection.

Currently, there are no FDA-approved therapies for this condition and the standard of care 
has been investigational thymic tissue transplantation or HSCT.

•  Treatment of primary 
immune deficiency resulting 
from congenital athymia

RVT-802 (continued...)
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Clinical profile

RVT-802 is an allogeneic cultured postnatal thymus tissue-derived product manufactured 
from tissue obtained from unrelated donors under the age of 9 months. RVT-802 is 
designed to replicate this process in the absence of a thymus.

Pivotal trial data:
At the time of the FDA filing, a total of 93 patients received RVT-802 across multiple clinical 
studies, including 85 patients who met the criteria for inclusion in the efficacy analysis. The 
Kaplan-Meier estimates of survival at year 1 and year 2 post-treatment were 76% (95% 
CI: 66, 84) and 75% (95% CI: 66, 83), respectively. For patients surviving 12 months post-
treatment, there was a 93% probability of surviving 10 years post-treatment.

Safety: 
The most commonly reported adverse events with RVT-802 use include thrombocytopenia, 
neutropenia, pyrexia, and proteinuria.

Dosing:
RVT-802 is administered as a one-time therapy. It is inserted into a patient’s quadriceps 
muscles by means of an open surgical procedure.

•  Tissue-based therapy 
(allogeneic thymic tissue)

• Implantation via quadriceps

•  Survival at year 2 post-
treatment: 75% (95% CI: 
66, 83)

•  Common AEs: 
thrombocytopenia, 
neutropenia, pyrexia, 
proteinuria

• Dosing: one-time therapy

Competitive environment

While RVT-802 has been available as an investigational therapy, it could potentially be the 
first FDA-approved therapy for congenital athymia. There is a significant unmet need for 
the treatment of congenital athymia as death typically occurs in children within 24 months 
if untreated.

While the number of patients treated with RVT-802 over several clinical studies is small, 
the survival estimates do appear to be strong (75% at two years post-treatment). RVT-802 
does require implantation into the quadriceps muscles and administration may be limited 
to specific centers that are able to perform the procedure.

•  Advantages: potentially 
first FDA-approved therapy 
for congenital athymia, 
significant unmet need

•  Disadvantages: 
implantation via an 
open surgical procedure, 
administration likely to be 
limited to specific centers 
of care
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Luspatercept (Brand Name: To be determined)
Manufacturer: Celgene/Acceleron
Regulatory designations: Orphan Drug, Fast Track
Expected FDA decision: 12/4/2019 (beta-thalassemia); 4/4/2020 (myelodysplastic syn-
dromes [MDS])

Therapeutic use

Luspatercept is in development for the treatment of adult patients who require red 
blood cell (RBC) transfusions with: beta-thalassemia-associated anemia or very low to 
intermediate-risk MDS-associated anemia.

Beta-thalassemia is a rare hereditary blood disorder characterized by reduced levels 
of functional hemoglobin. Symptomatic cases occur in approximately 1 in 100,000 
individuals. HSCT can be curative; however it is limited by availability of donors and risks 
associated with the procedure. The current standard of care for management of severe 
beta-thalassemia is life-long RBC transfusions and iron chelation.

MDS are a rare group of blood disorders that occur as a result of disordered development 
of blood cells within the bone marrow. RBCs, white blood cells and platelets are affected. 
In some affected individuals, MDS may progress to life-threatening failure of the bone 
marrow or develop into an acute leukemia. Approximately 20,000 new cases of MDS are 
diagnosed each year in the U.S. Similar to beta-thalassemia, HSCT is the only curative 
treatment. Supportive care for patients with anemia can include erythropoietin stimulating 
agents (ESAs) or RBC transfusions.

•  Treatment of adult patients 
with beta-thalassemia-
associated anemia or very 
low to intermediate-risk 
MDS-associated anemia

Luspatercept (continued...)
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Clinical profile

Luspatercept is a novel, first-in-class erythroid maturation agent. Luspatercept inhibits 
members of the TGF-beta superfamily which are involved in late stages of erythropoiesis 
and which inhibit RBC maturation. Luspatercept attempts to restore RBC production.

Pivotal trial data: 
The efficacy of luspatercept was evaluated in a double-blind, placebo-controlled, 
randomized study (BELIEVE) in 336 adult patients with beta-thalassemia-associated anemia 
who require RBC transfusions. Patients received luspatercept or placebo and all patients 
received background best supportive care. The primary endpoint was the proportion of 
patients experiencing a reduction in transfusion burden (≥ 33%) during weeks 13 to 24. 
Overall, 21.4% of patients receiving luspatercept experienced a reduction in transfusion 
burden vs. 4.5% with placebo (p <0.0001).

Luspatercept was also evaluated in a double-blind, placebo-controlled, randomized 
trial (MEDALIST) in 229 adults with RBC transfusion-dependent MDS who were either 
refractory, intolerant, or not candidates for ESA therapy. Transfusion independence for ≥ 
8 weeks during first 24 weeks of the trial was achieved in 37.9% of patients treated with 
luspatercept vs. 13.2% with placebo (p < 0.0001).

Safety:
The most common adverse events with luspatercept use were thromboembolic events 
(deep venous thrombosis, pulmonary embolism, portal vein thrombosis, ischemic stroke, 
thrombophlebitis, and superficial phlebitis), bone pain, hypertension, diarrhea, and nausea.

Dosing:
In the pivotal trials, luspatercept was administered subcutaneously (SC) every 21 days.

•  Erythroid maturation agent

• SC formulation

•  Beta-thalassemia –   
reduction in transfusion 
burden at wks 13 to 24: 
21.4% vs. 4.5% with 
placebo (p < 0.0001)

•  MDS – transfusion 
independence (for ≥ 8 
wks of 24 wks): 37.9% vs. 
13.2% with placebo (p < 
0.0001)

•  Common AEs: 
thromboembolic events, 
bone pain, hypertension, 
diarrhea/nausea

• Dosing: every 21 days

Competitive environment

Luspatercept offers a novel MOA for the treatment of both beta-thalassemia and MDS. 
There is a high unmet need for treatments for both conditions and it would potentially 
be the first FDA-approved therapy for beta-thalassemia. Aside from curative HSCT, these 
conditions have primarily been managed with blood transfusions which can be costly and 
associated with complications (eg, iron overload).

Luspatercept does require SC administration by a healthcare provider and while it may 
reduce or eliminate the need for blood transfusions in some patients, luspatercept is a 
chronic therapy and it may soon have competition from a potentially curative therapy. 
LentiGlobin/Zynteglo is a one-time gene therapy treatment for beta-thalassemia that is 
preparing to file with the FDA and could become available in mid-to-late 2020. 

Additionally, luspatercept was associated with a higher overall rate of thromboembolic 
events (3.6% vs. 0.9% with placebo) in the beta-thalassemia trial; although, all 
luspatercept-affected patients reportedly had multiple risk factors for thrombotic events.

•  Advantages: novel 
MOA, potentially first 
approved therapy for 
beta-thalassemia, high 
unmet need (can reduce 
or eliminate the need for 
blood transfusions)

•  Disadvantages: requires 
SC administration by a 
healthcare provider, not 
curative, potential future 
gene therapy competition 
for beta-thalassemia, 
potential safety signal for 
thromboembolic events
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Lemborexant (Brand Name: To be determined)
Manufacturer: Eisai/Imbrium Therapeutics
Expected FDA decision: 12/27/2019

Therapeutic use

Lemborexant is in development for the treatment of insomnia in adult patients.

Insomnia affects approximately 30% of the adult population worldwide and is 
characterized by difficulty falling asleep, staying asleep, or both.

•  Treatment of insomnia in 
adult patients

Clinical profile

Lemborexant inhibits orexin signaling by binding competitively to both orexin receptor 
subtypes (orexin receptor 1 and 2). In individuals with sleep-wake disorders, orexin 
signaling is believed to regulate wakefulness and inhibiting inappropriate orexin signaling 
may enable initiation and maintenance of sleep.

Pivotal trial data:
The efficacy of lemborexant was evaluated in a double-blind, placebo-controlled, active 
comparator, randomized trial (SUNRISE-1) in 1,006 patients 55 years and older with 
insomnia disorder. In this study, patients were randomized to receive placebo or one of 
three treatment regimens (lemborexant 5 mg, lemborexant 10 mg, zolpidem ER 6.25 mg). 
In addition, lemborexant was evaluated in a double-blind, placebo-controlled, randomized 
study (SUNRISE-2) in 949 patients between the ages of 18 to 88 years. SUNRISE-2 did 
not include zolpidem ER as an active control. The primary endpoint was sleep onset, as 
measured by latency to persistent sleep. 

In the pooled analysis of both trials, median reductions from baseline in subjective sleep 
onset latency were larger for lemborexant 5 mg and 10 mg vs. placebo during the 
first seven days of treatment (-12.9 minutes for lemborexant 5 mg, -13.6 minutes for 
lemborexant 10 mg, -2.9 minutes for placebo) and at the end of month one of treatment 
(-16.1 minutes for lemborexant 5 mg, -17.9 minutes for lemborexant 10 mg, -5.2 minutes 
for placebo). Lemborexant also demonstrated superiority vs. placebo for key secondary 
sleep endpoints (eg, sleep efficiency, wake after sleep onset [WASO]) and demonstrated 
statistical superiority vs. zolpidem ER for WASO in the second half of the night.

Safety:
The most common adverse events with lemborexant use were somnolence, headache, and 
nasopharyngitis.

Dosing:
In the pivotal trials, lemborexant was administered orally once a day at bedtime.

•  Orexin receptor 1 and 2 
antagonist

• Oral formulation

•  Superiority vs. placebo 
for all primary and key 
secondary sleep endpoints

•  Common AEs: somnolence, 
headache, nasopharyngitis

•  Dosing: once a day at 
bedtime

Lemborexant (continued...)
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Competitive environment

Insomnia represents a large market with approximately 30% of the population affected by 
the disorder. The FDA also recently added a boxed warning for several insomnia drugs (ie, 
eszopiclone, zaleplon, and zolpidem), for rare but serious injuries due to sleep behaviors, 
including sleepwalking, sleep driving, and engaging in other activities while not fully 
awake. The label for Belsomra® (suvorexant), another orexin receptor antagonist, was 
not updated with this boxed warning; therefore it is unlikely that lemborexant would be 
impacted by this limitation as well.

However, many of the drugs used for insomnia are available generically and lemborexant 
is a late market entry. Aside from drugs with different MOAs, Belsomra has also been 
available since 2014. Similar to other insomnia drugs, including Belsomra, lemborexant 
would likely require DEA scheduling.

For reference, the WAC price for Belsomra is approximately $350 per 30 days.

•  Advantages: potential 
superiority vs. zolpidem ER, 
large market, oral, once a 
day

•  Disadvantages: generic 
alternatives available, late 
market entry, likely DEA 
scheduling

•  Reference WAC (Belsomra) 
= ~$350 per 30 days 

Lumateperone (Brand Name: To be determined)
Manufacturer: Intra-Cellular Therapies
Regulatory designations: Fast Track
Expected FDA decision: 12/27/2019

Therapeutic use

Lumateperone is in development for the treatment of adult patients with schizophrenia.

Schizophrenia is a common severe mental illness that affects approximately 2.4 million 
people in the U.S. It is characterized by positive symptoms (eg, hallucinations, delusions, 
disorganized thoughts), negative symptoms (eg, diminished expression, apathy), and 
impairments in cognition. Mood and anxiety symptoms are also common in schizophrenia.

•  Treatment of adult patients 
with schizophrenia

Lumateperone (continued...)
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Clinical profile

Lumateperone is a first-in-class serotonin, dopamine, and glutamate modulator. 
Lumateperone is a potent serotonin 5-HT2A receptor antagonist, a dopamine receptor 
phosphoprotein modulator acting as a presynaptic partial agonist and postsynaptic 
antagonist at dopamine D2 receptors, and a dopamine D1 receptor-dependent indirect 
modulator of glutamate. In addition, lumateperone also has serotonin reuptake inhibitor 
properties.

Pivotal trial data:
The efficacy of lumateperone was evaluated in three double-blind, placebo-controlled, 
randomized pivotal trials. In two of the trials, risperidone, a second generation atypical 
antipsychotic, was also included as an active control. The primary endpoint in all three 
studies was the change from baseline in the Positive and Negative Syndrome Scale (PANSS) 
total score. In a pooled analysis of the three trials, lumateperone 60 mg demonstrated a 
statistically significant improvement in the PANSS total score vs. placebo (p = 0.003). The 
exact numerical differences between lumateperone and placebo from the pooled analysis 
have not been reported. However, in 1 of the 3 individual trials, lumateperone failed to 
demonstrate superiority vs. placebo.

Safety:
The most common adverse events with lumateperone use were somnolence and sedation.

Dosing:
In the pivotal trials, lumateperone was administered orally once a day.  

•  Serotonin, dopamine, and 
glutamate modulator 

• Oral formulation

•  Statistically significant 
improvement in the PANSS 
total score vs. placebo in 
a pooled analysis of three 
pivotal studies; failed to 
achieve primary endpoint in 
1 of the 3 pivotal trials

•  Common AEs: somnolence, 
sedation

• Dosing: once daily

Competitive environment

Lumateperone offers a novel MOA for the treatment of schizophrenia. Second-generation 
antipsychotics are the standard of care for schizophrenia treatment and they work as 
modulators of serotonin and dopamine. However, these drugs are primarily only effective 
in treating the positive symptoms of schizophrenia and can be associated with significant 
AEs. Of note, lumateperone demonstrated fewer metabolic disturbances and less weight 
gain vs. risperidone in the clinical trials.

However, there are many alternative oral treatment options for schizophrenia, some of 
which are available generically. Long-acting injectable antipsychotics are also available 
for patients who do not want the daily reminder of oral medications. In addition, while 
lumateperone may confer safety benefits vs. the current standard of care, lumateperone 
failed to achieve its primary endpoint vs. placebo in one of the pivotal trials and there is no 
data suggesting that lumateperone is superior to existing treatment options. 

For reference, the WAC price for Vraylar® (cariprazine), a recently approved oral 
antipsychotic, is approximately $14,500 per year.

•  Advantages: novel MOA, 
potentially fewer AEs vs. 
second-generation atypical 
antipsychotics, oral, once 
a day

•  Disadvantages: generic oral 
and long-acting injectable 
alternatives available, 
failed to achieve primary 
endpoint vs. placebo in one 
clinical trial, lack of data 
demonstrating superiority 
vs. standard of care

•  Reference WAC (Vraylar) = 
~$14,500 per year
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Cabotegravir/rilpivirine (Brand Name: To be determined)
Manufacturer: ViiV Healthcare
Expected FDA decision: 12/29/2019

Therapeutic use

Cabotegravir/rilpivirine is in development for the treatment of human immunodeficiency 
virus (HIV)-1 infection in adults whose viral load is suppressed and who are not resistant to 
cabotegravir or rilpivirine.

•  Treatment of HIV-1 
infection in adults whose 
viral load is suppressed

Clinical profile

Cabotegravir is a novel HIV integrase inhibitor and rilpivirine is a non-nucleoside reverse 
transcriptase inhibitor (NNRTI). 

Pivotal trial data:
The efficacy of cabotegravir/rilpivirine was evaluated in two open-label, active-controlled, 
randomized non-inferiority pivotal trials (ATLAS and FLAIR) in over 1,100 patients with 
HIV-1 infection. In the ATLAS trial, cabotegravir/rilpivirine was assessed vs. continuation 
of a patient’s current three-drug oral antiretroviral therapy. In the FLAIR trial, all patients 
received 20 weeks of induction therapy with Triumeq® tablets (abacavir, dolutegravir, 
and lamivudine) and then were randomized to cabotegravir/rilpivirine or continuation of 
Triumeq therapy.

In the ATLAS trial, cabotegravir/rilpivirine demonstrated non-inferiority as measured by the 
proportion of participants with detectable HIV, defined as plasma HIV-1 RNA ≥ 50 copies/
mL (cabotegravir/ rilpivirine: 1.6% vs. current antiretroviral therapy: 1.0%; p < 0.05). 
Similar viral results and non-inferiority were observed in the FLAIR trial.

Safety:
The most common adverse events with cabotegravir/rilpivirine use were injection site 
reactions, nasopharyngitis, headache, and diarrhea.

Dosing:
In the pivotal trials, cabotegravir/rilpivirine was administered as an intramuscular (IM) 
injection every 4 weeks. 

As part of the regulatory submission package to the FDA, ViiV Healthcare also submitted 
a second New Drug Application for a single-agent, oral tablet formulation of cabotegravir. 
The oral formulation would be taken as a lead-in with an already-approved, once-daily, oral 
tablet formulation of rilpivirine.  

•  Cabotegravir: HIV integrase 
inhibitor; rilpivirine: NNRTI

• IM formulation

•  Non-inferior for 
viral suppression vs. 
continuation of current 
antiretroviral therapy or 
Triumeq

•  Common AEs: injection site 
reactions, nasopharyngitis, 
headache, diarrhea

•  Dosing: once every 4 weeks

Cabotegravir/rilpivirine (continued...)
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Competitive environment

If approved, cabotegravir/rilpivirine would be the first long-acting regimen for treatment 
of HIV-1 infection. The current standard of care includes multi-drug, oral regimens that 
require daily administration. A once monthly dosing schedule could be attractive in a 
niche of HIV-infected patients who struggle with adherence to oral medications or would 
otherwise benefit from less-frequent once monthly dosing. In the pivotal trials, the two-
drug regimen was shown to be non-inferior to commonly used first-line, three-drug HIV 
regimens. In addition, an every 2 month dosing schedule is being investigated with topline 
results expected in the third quarter of 2019.

While cabotegravir/rilpivirine does offer an alternative long-acting treatment option, it 
is entering a crowded marketplace with many once daily oral options already available. 
Cabotegravir/rilpivirine also requires administration in a healthcare setting via IM injection 
into the gluteal muscles. Resistance is also a lingering concern with new two-drug HIV 
regimens vs. traditional three-drug regimens. This concern is heightened with cabotegravir/
rilpivirine because a missed clinic visit or appointment could result in a prolonged duration 
of time that a patient is without antiretroviral therapy.

For reference, the WAC price for Dovato® (dolutegravir/lamivudine), a recently approved 
oral two-drug HIV regimen, is approximately $28,000 per year.

•  Advantages: potentially 
first long-acting regimen 
for HIV, non-inferiority 
demonstrated vs. 
commonly used oral three-
drug regimens

•  Disadvantages: alternatives 
available, requires IM 
injection by a healthcare 
provider, concerns about 
long-term emergence of 
resistance

•  Reference WAC (Dovato) = 
~$28,000 per year



3rd Quarter 2019

optum.com/optumrx

Extended generic  
pipeline forecast













3rd Quarter 2019

optum.com/optumrx

Extended brand pipeline forecast

































































3rd Quarter 2019

optum.com/optumrx

Key pending indication forecast















RxOutlook 3rd Quarter 2019

optum.com/optumrx

References:

Alkermes Press Release. Alkermes Web site. Alkermes and Biogen announce U.S. Food and 
Drug Administration acceptance of diroximel fumarate New Drug Application for multiple 
sclerosis. http://phx.corporate-ir.net/phoenix.zhtml?c=92211&p=irol-corporateNewsArticle
&ID=2388731. February 25, 2019. Accessed June 25, 2019.

Alkermes Press Release. Alkermes Web site. Diroximel fumarate demonstrated statistically 
superior gastrointestinal (GI) tolerability on EVOLVE-MS-2 study’s primary endpoint 
assessing self-reported GI events. http://phx.corporate-ir.net/phoenix.zhtml?c=92211&p=R
ssLanding&cat=news&id=2405078. July 30, 2019. Accessed August 4, 2019.

Allergan Press Release. Allergan Web site. Allergan announces FDA acceptance of New 
Drug Application for ubrogepant for the acute treatment of migraine. https://www.
allergan.com/news/news/thomson-reuters/allergan-announces-fda-acceptance-of-new-
drug-appl. March 11, 2019. Accessed June 25, 2019. 

Allergan Press Release. Allergan Web site. Allergan announces positive top line phase 
3 results for ubrogepant - an oral CGRP receptor antagonist for the acute treatment of 
migraine. https://www.allergan.com/News/News/Thomson-Reuters/Allergan-Announces-
Positive-Top-Line-Phase-3-Resul. February 6, 2018. Accessed June 25, 2019. 

Allergan Press Release. Allergan Web site. Allergan announces second positive phase 3 
clinical trial for ubrogepant -- an oral CGRP receptor antagonist for the acute treatment of 
migraine. https://www.allergan.com/News/News/Thomson-Reuters/Allergan-Announces-
Second-Positive-Phase-3-Clinica. April 27, 2018. Accessed June 25, 2019.

American Cancer Society. Hormone therapy for prostate cancer. American Cancer Society 
Web site. https://www.cancer.org/cancer/prostate-cancer/treating/hormone-therapy.html. 
Last revised July 18, 2018. Accessed June 11, 2019.

Ardelyx Press Release. Ardelyx Web site. Ardelyx announces FDA acceptance of the filing 
of its New Drug Application for tenapanor for the treatment of patients with IBS-C. http://
ir.ardelyx.com/news-releases/news-release-details/ardelyx-announces-fda-acceptance-filing-
its-new-drug-application. November 13, 2018. Accessed June 19, 2019.

Ardelyx Press Release. Ardelyx Web site. Ardelyx’s pivotal phase 3 study of tenapanor 
for IBS-C hits primary and all secondary endpoints to support NDA submission in 2018. 
http://ir.ardelyx.com/news-releases/news-release-details/ardelyxs-pivotal-phase-3-study-
tenapanor-ibs-c-hits-primary-and. October 11, 2017. Accessed June 25, 2019.

Ardelyx Press Release. Ardelyx Web site. Ardelyx reports successful phase 3 T3MPO-1 trial 
of tenapanor in patients with IBS-C. http://ir.ardelyx.com/news-releases/news-release-
details/ardelyx-reports-successful-phase-3-t3mpo-1-trial-tenapanor. May 12, 2017. 
Accessed June 19, 2019.

Bayer Press Release. Bayer Web site. Bayer completes rolling submission of New Drug 
Application to U.S. Food and Drug Administration for investigational drug darolutamide 
for the treatment of non-metastatic castration-resistant prostate cancer (nmCRPC). https://
www.bayer.us/en/newsroom/press-releases/article/?id=123282. February 27, 2019. 
Accessed June 11, 2019.

Biogen Press Release. Biogen Web site. Data at AAN demonstrate Biogen’s leadership 
and commitment to innovation in MS. http://media.biogen.com/news-releases/news-
release-details/data-aan-demonstrate-biogens-leadership-and-commitment. May 7, 2019. 
Accessed June 26, 2019.

BioMedTracker Drug Intelligence Platform. BioMedTracker Web site. http://www.
biomedtracker.com/.

Celgene Press Release. Celgene Web site. Celgene Corporation and Acceleron Pharma 
announce results of the phase 3 BELIEVE trial evaluating luspatercept in adult patients 
with beta-thalassemia at ASH 2018. https://ir.celgene.com/press-releases/press-release-
details/2018/Celgene-Corporation-and-Acceleron-Pharma-Announce-Results-of-the-
Phase-3-BELIEVE-Trial-Evaluating-Luspatercept-in-Adult-Patients-with-Beta-Thalassemia-at-
ASH-2018/default.aspx. December 1, 2018. Accessed June 12, 2019.

Celgene Press Release. Celgene Web site. Celgene Corporation and Acceleron Pharma 
announce results of the phase 3 MEDALIST trial evaluating luspatercept in patients with 
myelodysplastic syndromes at the ASH 2018 Plenary Session. https://ir.celgene.com/
press-releases/press-release-details/2018/Celgene-Corporation-and-Acceleron-Pharma-
Announce-Results-of-the-Phase-3-MEDALIST-Trial-Evaluating-Luspatercept-in-Patients-with-
Myelodysplastic-Syndromes-at-the-ASH-2018-Plenary-Session/default.aspx. December 2, 
2018. Accessed June 12, 2019.

Celgene Press Release. Celgene Web site. Celgene Corporation and Acceleron Pharma 
announce U.S. FDA accepts luspatercept Biologics License Application in myelodysplastic 
syndromes and beta-thalassemia. https://ir.celgene.com/press-releases/press-release-
details/2019/Celgene-Corporation-and-Acceleron-Pharma-Announce-US-FDA-Accepts-
Luspatercept-Biologics-License-Application-in-Myelodysplastic-Syndromes-and-Beta-
-Thalassemia/default.aspx. June 4, 2019. Accessed June 12, 2019.

Celgene Press Release. Celgene Web site. Celgene updated analysis of Jakarta2 fedratinib 
study shows clinically meaningful responses in patients previously treated for myelofibrosis 
with ruxolitinib. https://ir.celgene.com/press-releases/press-release-details/2019/Celgene-
Updated-Analysis-of-Jakarta2-Fedratinib-Study-Shows-Clinically-Meaningful-Responses-in-
Patients-Previously-Treated-for-Myelofibrosis-with-Ruxolitinib/default.aspx. June 3, 2019. 
Accessed June 19, 2019.

Celgene Press Release. Celgene Web site. U.S. FDA grants priority review for fedratinib 
New Drug Application in myelofibrosis. https://ir.celgene.com/press-releases/press-release-
details/2019/US-FDA-Grants-Priority-Review-for-Fedratinib-New-Drug-Application-in-
Myelofibrosis/default.aspx. March 5, 2019. Accessed June 18, 2019.

Dugel PU, Koh A, Ogura Y, et al; HAWK and HARRIER Study Investigators. HAWK and 
HARRIER: phase 3, multicenter, randomized, double-masked trials of brolucizumab for 
neovascular age-related macular degeneration. Ophthalmology. 2019. [Epub ahead of 
print]

Eisai Press Release. Eisai Web site. Eisai and Imbrium Therapeutics announce U.S. FDA 
filing acceptance of New Drug Application for lemborexant for the treatment of insomnia. 
http://eisai.mediaroom.com/2019-03-11-Eisai-and-Imbrium-Therapeutics-Announce-U-S-
FDA-Filing-Acceptance-of-New-Drug-Application-for-Lemborexant-for-the-Treatment-of-
Insomnia. March 11, 2019. Accessed July 16, 2019.

Eisai Press Release. Eisai Web site. Eisai and Purdue Pharma announce positive topline 
results from key clinical studies of lemborexant including first-ever phase 3 head-to-head 
superiority comparison versus zolpidem ER in patients with sleep disorder. http://eisai.
mediaroom.com/2018-03-07-Eisai-and-Purdue-Pharma-Announce-Positive-Topline-Results-
From-Key-Clinical-Studies-of-Lemborexant-Including-First-Ever-Phase-3-Head-to-Head-
Superiority-Comparison-Versus-Zolpidem-ER-in-Patients-With-Sleep-Disorder. March 7, 
2018. Accessed July 17, 2019.

Eisai Press Release. Eisai Web site. Eisai and Purdue Pharma present efficacy and safety data 
from second pivotal phase 3 study at the Sleep Research Society’s Conference: Advances 
in Sleep and Circadian Science. https://www.eisai.com/news/2019/news201908.html. 
February 4, 2019. Accessed July 17, 2019.

Eli Lilly Press Release. Eli Lilly Web site. Lilly submits New Drug Application to the FDA for 
lasmiditan for acute treatment of migraine, receives Breakthrough Therapy Designation 
for Emgality (galcanezumab-gnlm) for prevention of episodic cluster headache. https://
investor.lilly.com/news-releases/news-release-details/lilly-submits-new-drug-application-fda-
lasmiditan-acute. November 14, 2018. Accessed June 25, 2019.

Fizazi K, Shore N, Tammela TL, et al; ARAMIS Investigators. Darolutamide in nonmetastatic, 
castration-resistant prostate cancer. N Engl J Med. 2019;380(13):1235-1246.

Goadsby PJ, Wietecha LA, Dennehy EB, et al. Phase 3 randomized, placebo-controlled, 
double-blind study of lasmiditan for acute treatment of migraine. Brain. 2019. [Epub 
ahead of print]

Intra-Cellular Therapies Press Release. Intra-Cellular Therapies Web site. Intra-Cellular 
Therapies announces favorable results from long-term open-label safety switching study 
with lumateperone in patients with schizophrenia at the 57th Annual Meeting of the 
American College of Neuropsychopharmacology. http://ir.intracellulartherapies.com/news-
releases/news-release-details/intra-cellular-therapies-announces-favorable-results-long-
term. December 11, 2018. Accessed June 14, 2019.

Intra-Cellular Therapies Press Release. Intra-Cellular Therapies Web site. Intra-Cellular 
Therapies announces FDA acceptance of New Drug Application for lumateperone for the 
treatment of schizophrenia. http://ir.intracellulartherapies.com/news-releases/news-release-
details/intra-cellular-therapies-announces-fda-acceptance-new-drug. December 11, 2018. 
Accessed June 14, 2019.

Kuca B, Silberstein SD, Wietecha L, Berg PH, Dozier G, Lipton RB; COL MIG-301 Study 
Group. Lasmiditan is an effective acute treatment for migraine: A phase 3 randomized 
study. Neurology. 2018;91(24):e2222-e2232.

National Cancer Institute (NCI). Cancer stat facts: prostate cancer. NCI Web site. https://
seer.cancer.gov/statfacts/html/prost.html. Accessed June 11, 2019.

National Organization for Rare Disorders (NORD). Beta thalassemia. NORD Web site. 
https://rarediseases.org/rare-diseases/thalassemia-major. Accessed June 12, 2019.

National Organization for Rare Disorders (NORD). Myelodysplastic syndromes. NORD Web 
site. https://rarediseases.org/rare-diseases/myelodysplastic-syndromes. Accessed June 12, 
2019.

Novartis Press Release. Novartis Web site. Novartis announces FDA filing acceptance 
and Priority Review of brolucizumab (RTH258) for patients with wet AMD. https://www.
novartis.com/news/media-releases/novartis-announces-fda-filing-acceptance-and-priority-
review-brolucizumab-rth258-patients-wet-amd. April 15, 2019. Accessed June 12, 2019.



RxOutlook 3rd Quarter 2019

optum.com/optumrx

The information contained herein is compiled from various sources and is provided for informational purposes only. Due to factors beyond the control of 
OptumRx, information related to prospective drug launches is subject to change without notice. This information should not be solely relied upon for formulary 
decision-making purposes.

OptumRx specializes in the delivery, clinical management and affordability of prescription medications and consumer health products.  
We are an Optum® company — a leading provider of integrated health services. Learn more at optum.com.

All Optum trademarks and logos are owned by Optum, Inc. All other trademarks are the property of their respective owners. This document contains information 
that is considered proprietary to OptumRx and should not be reproduced without the express written consent of OptumRx.

RxOutlook® is published by the OptumRx Clinical Services Department.

© 2019 Optum, Inc. All rights reserved.  ORX6204_190816

optum.com/optumrx

Nubeqa [package insert], Whippany, NJ: Bayer HealthCare Pharmaceuticals Inc.; July 2019.

Pardanani A, Harrison C, Cortes JE, et al. Safety and efficacy of fedratinib in patients 
with primary or secondary myelofibrosis: a randomized clinical trial. JAMA Oncol. 
2015;1(5):643-51.

Roivant Sciences Press Release. Roivant Sciences Web site. Enzyvant announces FDA 
acceptance of Biologics License Application (BLA) and priority review status for RVT-802, 
a novel investigational tissue-based regenerative therapy for pediatric congenital athymia. 
https://roivant.com/enzyvant-announces-fda-acceptance-of-biologics-license-application-
bla-and-priority-review-status-for-rvt-802-a-novel-investigational-tissue-based-regenerative-
therapy-for-pediatric-congenital-athy/. June 5, 2019. Accessed July 17, 2019.

UpToDate Database. https://www.uptodate.com. 

ViiV Healthcare Press Release. ViiV Healthcare Web site. ViiV Healthcare announces start 
of first-ever study to identify and evaluate approaches to implementing its once-monthly 
injectable HIV treatment in clinical practice. https://www.viivhealthcare.com/en-gb/media/
press-releases/2019/july/viiv-healthcare-announces-start-of-first-ever-study-to-identify-and-
evaluate-approaches-to-implementing-its-once-monthly-injectable-hiv-treatment-in-clinical-
practice/. July 8, 2019. Accessed July 17, 2019.

ViiV Healthcare Press Release. ViiV Healthcare Web site. ViiV Healthcare presents positive, 
48-week data from two pivotal phase 3 studies showing long-acting, injectable two-
drug regimen of cabotegravir and rilpivirine has similar efficacy to daily, three-drug oral 
treatment in adults living with HIV-1 infection. https://www.viivhealthcare.com/en-gb/
media/press-releases/2019/march/viiv-healthcare-presents-positive-48-week-data-from-
two-pivotal-phase-III-studies/. March 7, 2019. Accessed July 17, 2019.

ViiV Healthcare Press Release. ViiV Healthcare Web site. ViiV Healthcare submits New Drug 
Application to US FDA for the first monthly, injectable, two-drug regimen of cabotegravir 
and rilpivirine for treatment of HIV. https://www.viivhealthcare.com/en-gb/media/press-
releases/2019/april/viiv-healthcare-submits-new-drug-application-to-us-fda-for-the-first-
monthly-injectable-two-drug-regimen-of-cabotegravir-and-rilpivirine-for-treatment-of-hiv/. 
April 29, 2019. Accessed July 17, 2019.


