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IRC Assessment 2
Intracranial Objective Response
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BRIEF SUMMARY OF PRESCRIBING INFORMATION
These highlights do not include all the information needed to use ALUNBRIG safely and effectively.
See full prescribing information for ALUNBRIG.

ALUNBRIG® (brigatinib) tablets, for oral use
Initial U.S. Approval: 2017

1 INDICATIONS AND USAGE

ALUNBRIG is indicated for the treatment of patients with anaplastic lymphoma kinase (ALK)-positive
metastatic non-small cell lung cancer (NSCLC) who have progressed on or are intolerant to crizotinib.
This indication is approved under accelerated approval based on tumor response rate and duration of
response. Continued approval for this indication may be contingent upon verification and description of
clinical benefitin a confirmatory trial.

5  WARNINGS AND PRECAUTIONS

5.1 Interstitial Lung Disease (ILD)/Pneumonitis

Severe, life-threatening, and fatal pulmonary adverse reactions consistent with interstitial lung disease
(ILD)/pneumonitis have occurred with ALUNBRIG.

In Trial ALTA (ALTA), ILD/pneumonitis occurred in 3.7% of patients in the 90 mg group (90 mg once daily)
and 9.1% of patients in the 90—180 mg group (180 mg once daily with 7-day lead-in at 90 mg once daily).
Adverse reactions consistent with possible ILD/pneumonitis occurred early (within 9 days of initiation of
ALUNBRIG; median onset was 2 days) in 6.4% of patients, with Grade 3 to 4 reactions occurring in 2.7%.
Monitor for new or worsening respiratory symptoms (e.g., dyspnea, cough, etc.), particularly during the
first week of initiating ALUNBRIG. Withhold ALUNBRIG in any patient with new or worsening respiratory
symptoms, and promptly evaluate for ILD/pneumonitis or other causes of respiratory symptoms (e.g.,
pulmonary embolism, tumor progression, and infectious pneumonia). For Grade 1 or 2 ILD/pneumonitis,
either resume ALUNBRIG with dose reduction after recovery to baseline or permanently discontinue
ALUNBRIG. Permanently discontinue ALUNBRIG for Grade 3 or 4 ILD/pneumonitis or recurrence of
Grade 1 or 2 ILD/pneumonitis.

5.2 Hypertension
In ALTA, hypertension was reported in 11% of patients in the 90 mg group who received ALUNBRIG and
21% of patients in the 90—180 mg group. Grade 3 hypertension occurred in 5.9% of patients overall.

Control blood pressure prior to treatment with ALUNBRIG. Monitor blood pressure after 2 weeks
and at least monthly thereafter during treatment with ALUNBRIG. Withhold ALUNBRIG for Grade 3
hypertension despite optimal antihypertensive therapy. Upon resolution or improvement to Grade 1
severity, resume ALUNBRIG at a reduced dose. Consider permanent discontinuation of treatment with
ALUNBRIG for Grade 4 hypertension or recurrence of Grade 3 hypertension.

Use caution when administering ALUNBRIG in combination with antihypertensive agents that cause
bradycardia.

5.3 Bradycardia

Bradycardia can occur with ALUNBRIG. In ALTA, heart rates less than 50 beats per minute (bpm)
occurred in 5.7% of patients in the 90 mg group and 7.6% of patients in the 90—180 mg group. Grade 2
bradycardia occurred in 1(0.9%) patient in the 90 mg group.

Monitor heart rate and blood pressure during treatment with ALUNBRIG. Monitor patients more
frequently if concomitant use of drug known to cause bradycardia cannot be avoided.

For symptomatic bradycardia, withhold ALUNBRIG and review concomitant medications for those
known to cause bradycardia. If a concomitant medication known to cause bradycardia is identified and
discontinued or dose adjusted, resume ALUNBRIG at the same dose following resolution of symptomatic
bradycardia; otherwise, reduce the dose of ALUNBRIG following resolution of symptomatic bradycardia.

6  ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other sections of the prescribing
information:

Interstitial Lung Disease (ILD)/Pneumonitis
Hypertension

Bradycardia

Visual Disturbance

Creatine Phosphokinase (CPK) Elevation
Pancreatic Enzymes Elevation
Hyperglycemia

6.1 Clinical Trials Experience

Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed
in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug
and may not reflect the rates observed in practice.

The safety of ALUNBRIG was evaluated in 219 patients with locally advanced or metastatic
ALK-positive non-small cell lung cancer (NSCLC) who received at least 1 dose of ALUNBRIG in ALTA
after experiencing disease progression on crizotinib. Patients received ALUNBRIG 90 mg once daily
continuously (90 mg group) or 90 mg once daily for 7 days followed by 180 mg once daily (90—180 mg
group). The median duration of treatment was 7.5 months in the 90 mg group and 7.8 months in the
90—180 mg group. A total of 150 (68%) patients were exposed to ALUNBRIG for greater than or equal to
6 months and 42 (19%) patients were exposed for greater than or equal to 1 year.

The study population characteristics were: median age 54 years (range: 18 to 82), age less than
65years (77%), female (57%), White (67%), Asian (31%), Stage IV disease (98%), NSCLC adenocarcinoma
histology (97%), never or former smoker (35%), ECOG Performance Status (PS) 0 or 1 (93%), and brain
metastases at baseline (69%).

Serious adverse reactions occurred in 38% of patients in the 90 mg group and 40% of patients in the
90—180 mg group. The most common serious adverse reactions were pneumonia (5.5% overall, 3.7%
in the 90 mg group, and 7.3% in the 90—180 mg group) and ILD/pneumonitis (4.6% overall, 1.8% in the
90 mg group and 7.3% in the 90—180 mg group). Fatal adverse reactions occurred in 3.7% of patients and
consisted of pneumonia (2 patients), sudden death, dyspnea, respiratory failure, pulmonary embolism,
bacterial meningitis and urosepsis (1 patient each).

In ALTA, 2.8% of patients in the 90 mg group and 8.2% of patients in the 90—180 mg group permanently
discontinued ALUNBRIG for adverse reactions. The most frequent adverse reactions that led to
discontinuation were ILD/pneumonitis (0.9% in the 90 mg group and 1.8% in the 90—180 mg group) and
pneumonia (1.8% in the 90—180 mg group only).

In ALTA, 14% of patients required a dose reduction due to adverse reactions (7.3% in the 90 mg
group and 20% in the 90—180 mg group). The most common adverse reaction that led to dose reduction
was increased creatine phosphokinase for both regimens (1.8% in the 90 mg group and 4.5% in the
90—180 mg group).

Table 3 and Table 4 summarize the common adverse reactions and laboratory abnormalities observed
in ALTA.

Discontinue ALUNBRIG for life-threatening bradycardia if no contributing concomitant
identified.

5.4 Visual Disturbance
In ALTA, adverse reactions leading to visual disturbance including blurred vision, diplopia, and reduced
visual acuity, were reported in 7.3% of patients receiving ALUNBRIG in the 90 mg group and 10% of
patients in the 90—180 mg group. Grade 3 macular edema and cataract occurred in 1 patient each in
the 90—180 mg group.

Advise patients to report any visual symptoms. Withhold ALUNBRIG and obtain an ophthalmologic
evaluation in patients with new or worsening visual symptoms of Grade 2 or greater severity. Upon
recovery of Grade 2 or Grade 3 visual disturbances to Grade 1 severity or baseline, resume ALUNBRIG
atareduced dose. Permanently discontinue treatment with ALUNBRIG for Grade 4 visual disturbances.
55 Creatine Phosphoki (CPK) EI

In ALTA, creatine phosphokinase (CPK) elevation occurred in 27% of patients receiving ALUNBRIG in the
90 mg group and 48% of patients in the 90 mg—180 mg group. The incidence of Grade 3-4 CPK elevation
was 2.8% in the 90 mg group and 12% in the 90—180 mg group.

Dose reduction for CPK elevation occurred in 1.8% of patients in the 90 mg group and 4.5% in the
90—180 mg group.

Advise patients to report any unexplained muscle pain, tenderness, or weakness. Monitor CPK levels
during ALUNBRIG treatment. Withhold ALUNBRIG for Grade 3 or 4 CPK elevation. Upon resolution or
recovery to Grade 1 or baseline, resume ALUNBRIG at the same dose or at a reduced dose.

56 P ic Enzy Elevati

In ALTA, amylase elevation occurred in 27% of patients in the 90 mg group and 39% of p

90—180 mg group. Lipase elevations occurred in 21% of patients in the 90 mg group and 45% of patients
in the 90—180 mg group. Grade 3 or 4 amylase elevation occurred in 3.7% of patients in the 90 mg group
and 2.7% of patients in the 90—180 mg group. Grade 3 or 4 lipase elevation occurred in 4.6% of patients
in the 90 mg group and 5.5% of patients in the 90—180 mg group.

Monitor lipase and amylase during treatment with ALUNBRIG. Withhold ALUNBRIG for Grade 3 or 4
pancreatic enzyme elevation. Upon resolution or recovery to Grade 1 or baseline, resume ALUNBRIG at
the same dose or at a reduced dose.

5.7 Hyperglycemia

In ALTA, 43% of patients who received ALUNBRIG experienced new or worsening hyperglycemia. Grade
3 hyperglycemia, based on laboratory assessment of serum fasting glucose levels, occurred in 3.7% of
patients. Two of 20 (10%) patients with diabetes or glucose intolerance at baseline required initiation of
insulin while receiving ALUNBRIG.

Assess fasting serum glucose prior to initiation of ALUNBRIG and monitor periodically thereafter. Initiate
or optimize antihyperglycemic medications as needed. If adequate hyperglycemic control cannot be
achieved with optimal medical management, withhold ALUNBRIG until adequate hyperglycemic control
is achieved and consider reducing the dose of ALUNBRIG or permanently discontinuing ALUNBRIG.

5.8 Embryo-Fetal Toxicity

Based on its mechanism of action and findings in animals, ALUNBRIG can cause fetal harm when
administered to pregnant women. There are no clinical data on the use of ALUNBRIG in pregnant
women. Administration of brigatinib to pregnant rats during the period of organogenesis resulted in
dose-related skeletal anomalies at doses as low as 12.5 mg/kg/day (approximately 0.7 times the human
exposure by AUC at 180 mg once daily), as well as increased post-implantation loss, malformations, and
decreased fetal body weight at doses of 25 mg/kg/day (approximately 1.26 times the human exposure
at 180 mg once daily) or higher.

Advise women of the potential risk to a fetus. Advise females of reproductive potential to use effective
non-hormonal contraception during treatment with ALUNBRIG and for at least 4 months following the
final dose. Advise males with female partners of reproductive potential to use effective contraception
during treatment and for at least 3 months after the last dose of ALUNBRIG.

Table 3: Adverse Reactions in >10% (All Grades*) or 2% (Grades 3-4) of Patients by Dose Group in
ALTA (N=219)
90 mg once daily 90—>180 mg once daily
N=109 N=110
All Grades | Grades 3-4 | All Grades | Grades 3-4
Ad R i (%) (%) (%) (%)
dication is N?usea 33 0.9 40 0.9
Diarrhea 19 0 38 0
Vomiting 24 1.8 23 0
Constipation 19 0.9 15 0
Abdominal Pain' 17 0 10 0
G | Disorders And Administration Site
Conditions
Fatigue* 29 1.8 36 0
Pyrexia 14 0 6.4 0.9
Respiratory, Thoracic And Mediastinal
Disorders
Cough 18 0 34 0
Dyspnea’ 21 28 21 1.8°
ILD/Pneumonitis 3.7 1.8 9.1 2.7
Hypoxia 0.9 0 2.7 2.7
Nervous System Disorders
Headache! 28 0 27 0.9
Peripheral Neuropathy* 13 0.9 13 1.8
Skin And Sub Tissue Di
Rash? 15 1.8 24 36
in the Vascular Disord:
Hypertension 1 5.5 21 6.4
M loskeletal And C Tissue
Disorders
Muscle Spasms 12 0 17 0
Back pain 10 1.8 15 1.8
MyalgiaP 9.2 0 15 0.9
Arthralgia 14 0.9 14 0
Pain in extremity 1 0 36 0.9
Metabolism And Nutrition Disorders
Decreased Appetite 22 0.9 15 0.9
Eye Disorders
Visual Disturbance? 13 0 10 0.9
Pneumonia 46 2.8° 10 5.5¢
Psychiatric Disorders
Insomnia 1 0 13 0

* Per National Cancer Institute Common Terminology Criteria for Adverse Events (CTCAE) version 4.0

T Includes abdominal distension, abdominal pain, and epigastric discomfort

* Includes asthenia and fatigue

§ Includes dyspnea and exertional dyspnea

T Includes headache and sinus headach

# Includes peripheral sensory neuropathy and paresthesia

P Includes acneiform dermatitis, exfoliative rash, rash, pruritic rash, and pustular rash

B Includes musculoskeletal pain and myalgia

4 Includes diplopia, photophobia, blurred vision, reduced visual acuity, visual impairment, vitreous
floaters, visual field defect, macular edema, and vitreous detachment

¢ Includes one Grade 5 event




Table 4: Laboratory Abnormalities in >20% (All Grades*) of Patients by Regimen in ALTA (N=219)
90 mg once daily 90—180 mg once daily
N=109 N=110
All Grades | Grades 3-4 | All Grades | Grades 3-4
Lahoratory Abnormality (%) (%) (%) (%)
Chemistry
Increased aspartate aminotransferase 38 09 65 0
Hyperglycemia® 38 37 49 36
Increased creatine phosphokinase 27 28 48 12
Increased lipase 21 46 45 55
Increased alanine aminotransferase 34 0 40 2.7
Increased amylase 27 37 39 2.7
Increased alkaline phosphatase 15 0.9 29 0.9
Decreased phosphorous 15 1.8 23 3.6
Prolonged activated partial thromboplastin 22 1.8 20 0.9
time
Hematology
Anemia 23 0.9 40 0.9
Lymphopenia 19 28 27 45

* Per CTCAE version 4.0
T Elevated blood insulin was also observed in both regimens

7  DRUG INTERACTIONS

1.1 Effect of Other Drugs on ALUNBRIG

Strong or Moderate CYP3A Inhibitors

Coadministration of ALUNBRIG with a strong or moderate CYP3A inhibitor increased brigatinib plasma
concentrations, which may increase the incidence of adverse reactions. Avoid coadministration of
ALUNBRIG with strong or moderate CYP3A inhibitors. If coadministration of strong or moderate CYP3A
inhibitors cannot be avoided, modify dose as recommended.

Strong or Moderate CYP3A Inducers

Coadministration of ALUNBRIG with a strong or moderate CYP3A inducer decreased brigatinib plasma
concentrations, which may decrease the efficacy of ALUNBRIG. Avoid coadministration of ALUNBRIG
with strong or moderate CYP3A inducers. If coadministration of moderate CYP3A inducers cannot be
avoided, modify dose as recommended.

1.2 Effect of ALUNBRIG on Other Drugs

CYP3A Substrates

Brigatinib may decrease the concentrations of sensitive CYP3A substrates. Coadministration of ALUNBRIG
with CYP3A substrates, including hormonal contraceptives, can result in decreased concentrations and
loss of efficacy of sensitive CYP3A substrates.

8  USEIN SPECIFIC POPULATIONS

8.1 Pregnancy

Risk Summary

Based on its mechanism of action and findings in animals, ALUNBRIG can cause fetal harm when
administered to a pregnant woman. There are no clinical data on the use of ALUNBRIG in pregnant
women. Administration of brigatinib to pregnant rats during the period of organogenesis resulted in
dose-related skeletal anomalies at doses as low as 12.5 mg/kg/day (approximately 0.7 times the human
exposure by AUC at 180 mg once daily) as well as increased post-implantation loss, malformations, and
decreased fetal body weight at doses of 25 mg/kg/day (approximately 1.26 times the human exposure at
180 mg once daily) or greater. Advise pregnant women of the potential risk to a fetus.

In the U.S. general population, the estimated background risk of major birth defects and miscarriage in
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively.

Data

Animal Data

In an embryo-fetal development study in which pregnant rats were administered daily doses of brigatinib
during organogenesis, dose-related skeletal (incomplete ossification, small incisors) and visceral
anomalies were observed at doses as low as 12.5 mg/kg/day (approximately 0.7 times the human
exposure by AUC at 180 mg once daily). Malformations observed at 25 mg/kg/day (approximately 1.26
times the human AUC at 180 mg once daily) included anasarca (generalized subcutaneous edema),
anophthalmia (absent eyes), forelimb hyperflexion, small, short and/or bent limbs, multiple fused ribs,
bent scapulae, omphalocele (intestine protruding into umbilicus), and gastroschisis (intestines protruding
through a defect in the abdominal wall) along with visceral findings of moderate bilateral dilatation of the
lateral ventricles.

8.2 Lactation

Risk Summary

There are no data regarding the secretion of brigatinib in human milk or its effects on the breastfed infant
or milk production. Because of the potential for adverse reactions in breastfed infants, advise lactating
women not to breastfeed during treatment with ALUNBRIG and for 1 week following the final dose.

8.3 Females and Males of Reproductive Potential

Pregnancy Testing
Verify pregnancy status in females of reproductive potential prior to initiating ALUNBRIG.

Contraception
ALUNBRIG can cause fetal harm.

Females

Advise females of reproductive potential to use effective non-hormonal contraception during treatment
with ALUNBRIG and for at least 4 months after the final dose. Counsel patients to use a non-hormonal
method of contraception since ALUNBRIG can render some hormonal contraceptives ineffective.

Males

Because of the potential for genotoxicity, advise males with female partners of reproductive potential
to use effective contraception during treatment with ALUNBRIG and for at least 3 months after the
final dose.

Infertility

Based on findings in male reproductive organs in animals, ALUNBRIG may cause reduced fertility in
males.

84 Pediatric Use

The safety and effectiveness of ALUNBRIG in pediatric patients have not been established.

85 Geriatric Use

Clinical studies of ALUNBRIG did not include sufficient numbers of patients aged 65 years and older to
determine whether they respond differently from younger patients.

8.6 Hepatic Impairment

No dose adjustment is recommended for patients with mild hepatic impairment (Child-Pugh A) or
moderate hepatic impairment (Child-Pugh B). Reduce the dose of ALUNBRIG for patients with severe
hepatic impairment (Child-Pugh C).

8.7 Renal Impairment

No dose adjustment is recommended for patients with mild or moderate renal impairment [creatinine
clearance (CLcr) 30 to 89 mL/min by Cockcroft-Gault]. Reduce the dose of ALUNBRIG for patients with
severe renal impairment (CLcr 15 to 29 mL/min).

17 PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).

Interstitial Lung Disease (ILD)/Pneumonitis

Inform patients of the symptoms and risks of serious pulmonary adverse reactions such as ILD/
pneumonitis. Advise patients to immediately report any new or worsening respiratory symptoms.
Hypertension

Advise patients of risks of hypertension and to promptly report signs or symptoms of hypertension.
Bradycardia

Advise patients to report any symptoms of bradycardia and to inform their healthcare provider about the
use of heart and blood pressure medications.

Visual Disturbance

Advise patients to inform their healthcare provider of any new or worsening vision symptoms.

Creatine Phosphokinase (CPK) Elevation

Inform patients of the signs and symptoms of creatine phosphokinase (CPK) elevation and the need
for monitoring during treatment. Advise patients to inform their healthcare provider of any new or
worsening symptoms of unexplained muscle pain, tenderness, or weakness.

Pancreatic Enzymes Elevation
Inform patients of the signs and symptoms of pancreatitis and the need to monitor for amylase and
lipase elevations during treatment.

Hyperglycemia

Inform patients of the risks of new or worsening hyperglycemia and the need to periodically monitor
glucose levels. Advise patients with diabetes mellitus or glucose intolerance that antihyperglycemic
medications may need to be adjusted during treatment with ALUNBRIG.

Females and Males of Reproductive Potentia
Embryo-Fetal Toxicity
Advise females and males of reproductive potential that ALUNBRIG can cause fetal harm.

* Advise females of reproductive potential to inform their healthcare provider of a known or
suspected pregnancy and to use effective non-hormonal contraception during treatment with
ALUNBRIG and for at least 4 months after the final dose.

* Advise males with female partners of reproductive potential to use effective contraception during
treatment with ALUNBRIG and for at least 3 months after the final dose.

Lactation
Advise females not to breastfeed during treatment with ALUNBRIG and for at least 1 week following
the final dose.

Infertility
Advise males of reproductive potential of the potential for reduced fertility from ALUNBRIG.

Drug Interactions

Advise patients to inform their healthcare provider of all concomitant medications, including prescription
medicines, over-the-counter drugs, vitamins, and herbal products. Inform patients to avoid grapefruit or
grapefruit juice while taking ALUNBRIG.

Dosing and Administration

Instruct patients to start with 90 mg of ALUNBRIG once daily for the first 7 days and if tolerated, increase
the dose to 180 mg once daily. Advise patients to take ALUNBRIG with or without food.

Missed Dose

Advise patients that if a dose of ALUNBRIG is missed or if the patient vomits after taking a dose of
ALUNBRIG, not to take an extra dose, but to take the next dose at the regular time.

Please see full Prescribing Information for ALUNBRIG at ALUNBRIG.com.
Manufactured for:

Takeda Pharmaceutical Company Limited
40 Landsdowne Street, Cambridge, MA 02139-4234

All trademarks are the property of their respective owners. ©2019 Millennium Pharmaceuticals, Inc.,
a wholly owned subsidiary of Takeda Pharmaceutical Company Limited. All rights reserved.
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Biosimilar Spotlight

Maryam Tabatabai, PharmD
Senior Director, Drug Information, Magellan Rx Management

In the four years since the first biosimilar approval in the U.S., biosimilars have moved past proof of concept and are slowly establishing
their presence, although regulatory and legal hurdles remain. We highlighted some of the movement in the biosimilar space in "Medical
Oncology Biosimilars” in our summer 2019 Report. After continued market activity, here is an overview of recent approvals, updates, and
dynamics in this space.

Latest Approvals

In June and July 2019, the U.S. Food and Drug Administra-
tion (FDA) approved four biosimilars: Kanjinti™, Zirabev™,
Ruxience™, and Hadlima™, for the reference products
Herceptin®, Avastin®, Rituxan®, and Humira®, respectively.

To date, a total of 23 biosimilars have received FDA approval.
Drug exclusivity may preclude biosimilars from receiving all
the originator’s indications.

At-Risk Launches

In July 2019, Amgen launched Kanjinti™, biosimilar to Her-
ceptin®, and Mvasi™, biosimilar to Avastin®. It appears that
Kanjinti™ and Mvasi™ can be marketed at least until Decem-
ber 2019 and July 2020, respectively, until the courts reach
appeals decisions.

These two products mark the first therapeutic anti-cancer bio-
similars launched in the U.S.

Genentech (Herceptin®) has reached confidential settlement
agreements with the other FDA-approved Herceptin® biosim-
ilars (Ogivri™, Herzuma, Ontruzant, and Trazimera™). While
the launch timeline of these four agents is unclear, Mylan
may launch Ogivri™ in November 2019, and the other three
agents may launch soon after.

Despite litigation, Pfizer may launch Zirabev™, its biosimilar
to Avastin®, at any time.

Biosimilars to Humira® are not expected to launch before
June 30, 2023.

As of press time, only nine of the approved biosimilars have
entered the market, in the short-acting colony-stimulating fac-
tor (CSF), long-acting CSF, immunology, and oncology classes.
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Financial Dynamics

Biosimilars in the U.S. have been estimated to cost 15% to
35% less than originator products and have come in at the
lower end of that range.

Both Mvasi™ and Kanjinti™ launched at a wholesale acquisition
cost (WAC) of 15% below their respective reference products.
Mvasi™ is marked at 12% below Avastin®'s average sales price
(ASP), and Kanjinti™ is priced at 13% below Herceptin®s ASP.
Both products are available from wholesalers and specialty
distributors.

Regulatory Updates

In May 2019, the FDA issued the long-awaited final guidance
on biosimilar interchangeability.

Several states had already enacted biosimilar-substitution
legislation.

Currently, no biosimilars are considered interchangeable with
their reference product(s).

The FDA plans to transition a small subset of drugs under the
Federal Food, Drug, and Cosmetics Act to be licensed as bio-
logics.

Starting in March 2020, drugs such as insulin and growth hor-
mone will be deemed biologics and transition from the drug
pathway to the biologics pathway.

Notable Pipeline

Humira®: Pfizer's PF-06410293 (BsUFA October-December
2019)

Neulasta® Apotex’s Lapelga (pending); Novartis's Ziextenzo®
(10/03/2019)

Neupogen®: Apotex (BsUFA pending), Kashiv Pharma (BsUFA
pending), Tanvex BioPharma (BsUFA 08/01/2019)
Remicade® Amgen’'s ABP-710 (BsUFA 10/17/2019)



Table 1. Current Listing of FDA Approved Biosimilars

?r:g:grgzrr?:tary i Manufacturer Commercially Available?
Avastin® (Genentech)
Mvasi™ (bevacizumab-awwb) Amgen September 2017 v
Zirabev™ (bevacizumab-bvzr) Pfizer June 2019 -
Enbrel® (Amgen)
Erelzi™ (etanercept-szzs) Sandoz August 2016 -
Eticovo™ (etanercept-ykro) Samsung Bioepis/Merck April 2019 -

Epogen® (Amgen) / Procrit® (Janssen)
Retacrit™ (epoetin alfa-epbx) Pfizer/Hospira May 2018 v

Herceptin® (Genentech)

Ogivri™ (trastuzumab-dkst) Mylan December 2017 -
Herzuma® (trastuzumab-pkrb) Celltrion/Teva December 2018 -
Ontruzant™ (trastuzumab-dttb) Samsung Bioepis/Merck January 2019 -
Trazimera (trastuzumab-qyyp) Pfizer March 2019 -
Kanjinti™ (trastuzumab-anns) Amgen June 2019 v
Humira® (AbbVie)

Amjevita (adalimumab-atto) Amgen September 2016 -
Cyltezo® (adalimumab-adbm) Boehringer Ingelheim August 2017 =
Hyrimoz™ (adalimumab-adaz) Sandoz October 2018 -
Hadlima™ (adalimumab-bwwd) Samsung Bioepis/Merck July 2019 -
Neupogen® (Amgen)

Zarxio® (filgrastim-sndz) Sandoz March 2015

Nivestym™ (filgrastim-aafi) Pfizer July 2018

Neulasta® (Amgen)

Fulphila® (pegfilgrastim-jmdb) Mylan June 2018

Udenyca™ (pegfilgrastim-cbqv) Coherus November 2018

Remicade® (Janssen)

Inflectra® (infliximab-dyyb) Pfizer/Celltrion April 2016

Renflexis® (infliximab-abda) Merck May 2017

Ixifi™ (infliximab-qbtx)* Pfizer December 2017 -
Rituxan® (Genentech)

Truxima® (rituximab-abbs) Celltrion/Teva November 2018 -
Ruxience™ (rituximab-pvvr) Pfizer July 2019 -

“Pfizer already has Inflectra® on the market and has not announced plans to launch Ixifi.

Reference products are bolded and noted in blue highlight.

Also available are Eli Lilly's Basaglar® insulin glargine injection, a follow-on agent to Sanofi's Lantus® insulin glargine injection, and Sanofi's Admelog® insulin lispro injection, approved as a follow-on
product to Eli Lilly's Humalog®.
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Artificial Intelligence:

Advances in Healthcare Innovation

The growing artificial intelligence (Al) trend has the potential to impact many facets of the healthcare
industry.

Sam Leo, PharmD

Sr. Director, Clinical
Strategy and Programs
Magellan Rx Management

Ben Barner, PharmD, MBA
Sr. Director, Clinical
Pharmacy Management
Fallon Health

Defined as the use of computer systems to performtasks such as visual perception, speech recognition, and
decision-making that normally require human intelligence, Al's potential applications within healthcare
are both broad and diverse — especially as more complex subsets of Al, such as machine learning and
deep learning, continue to advance — and have potential to affect all stakeholders, including patients,
manufacturers, providers, and payers. Al is already emerging as part of the drug-discovery process, in
medication safety and reconciliation programs, and as a diagnostic tool.

In the managed care setting, Al presents an array of opportunities from both clinical and operational
perspectives. Operationally, Al can improve processes through automation, using machine learning
to mimic and perform tasks in the same manner employees would which saves hours of work and
increases productivity. Clinically, Al has numerous applications, including but not limited to augmenting
clinical decision-making and diagnostic capabilities, and improving care management. Focusing on care
management, Al can be utilized not only to help effectively target patients who may benefit most from
clinical intervention but also to provide enhanced tools to improve care.

Current Gaps in Care Management
High-Risk Patient Identification

Care management within the managed care industry often centers on engaging the "sickest” patients.
Stakeholders have defined those patients in several ways, but the determination typically depends
on past medical-resource utilization or prior undesirable behavior (i.e., low adherence). Unfortunately,
health systems are usually limited to targeting only the highest utilizers of healthcare services, due to
resource constraints.
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Pharmacy managed care stakeholders often focus on improving
adherence to drug therapy to prevent negative medical out-
comes. The typical approach for improving adherence itself offers
several challenges (Figure 1).

Figure 1. Adherence Program Challenges

The programs can be labor-intensive (due to analytic
resources and repetitive processes).

Adherence measures are not always truly reflective of
patient actions.

Interventions are implemented retroactively.

The programs do not always address the root cause of
nonadherence.

Incentives are misaligned and data can be manipulated.

Typically, adherence programs are completely dependent on
pharmacy-claims data sets and measurements such as propor-
tion of days covered (PDC) or medication-possession ratio (MPR),
which are based on patients filling their medications over long
timeframes. Running these analyses on large data sets requires
analytic expertise and often must be repeated over time. Af-
ter analysis, any patients that fall below a target measurement
threshold are deemed nonadherent, and these patients may be
targeted for interventions. One of the biggest challenges with this
approach is that interventions are coming much later than they
are needed, often after negative patient behavior starts occurring
or negative outcomes may have already occurred.

The measurements themselves may not be telling the whole sto-
ry. For example, a prescription fill at a pharmacy does not mean
the patient is using the medication appropriately or at all, nor

does the PDC or MPR provide insight into any root cause of non-
adherence, if the patient is not taking the medication, that could
help guide an intervention. Minor variations in formulas used by
different stakeholders to calculate PDC and MPR can also lead
to difficulty in comparing benchmarks across populations, which
make it difficult to accept adherence data at face value as report-
ed by specialty pharmacies or other vendors without a firm un-
derstanding of the calculation method.

Patient Engagement

Traditional care management often requires clinicians to use
telephonic, fax, and mail-based approaches to engage patients.
Telephonic and fax campaigns have shown reach rates of 45% to
65% and 25% to 35%, respectively, yet engagement rates are
only 23% to 38% and 5% to 8%, respectively.* Experience and
interactions in these formats can often be generic and typically
are not adapted to specific patient preferences and needs; thus,
merely reaching patients oftentimes does not inspire further
engagement from the patient. Furthermore, care management
teams may often be limited in scope of knowledge; for example,
those with clinical expertise may lack insight into benefit struc-
ture or personal medical history, which can prevent personalized
interventions from occurring.

The Impact of Al

Al creates exciting and expansive possibilities for the future of
care management and patient engagement. Al can offer the
tools and ability to identify high-risk patients and coordinate
and customize care accordingly. Al can also enable engagement
customization to the patient's own preference and needs—a
convenience that may result in an improvement in the overall
patient experience.
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ARTIFICIAL INTELLIGENCE | continued

Predictive Analytics

Predictive tools leveraging machine learning allow for improved
forecasting, timely care, and targeted resource utilization with a
better focus on preventive treatment. Applications can include
personalized formularies, more accurate budget modeling and
forecasting, clinical outcome prediction, and preventive interven-
tions. The key to predictive accuracy is the quality of the clinical
data; data suficient for analysis has become available and, thus,
predictive modeling in healthcare has improved.

Predictive analytics provide a variety of benefits in comparison
to traditional measurements, including encouraged collaboration
across the care continuum, more efficient and productive care
management, identification of at-risk patients who are likely to
be missed, supported operational decision-making, and improved
readiness for value-based payment.?

In order to develop and deploy robust predictive analytics, peo-
ple and process play critical roles, along with enabling technol-
ogy (Figure 2). The process begins with a purpose — a reason to
act — such as needing to proactively identify people at risk for

Figure 2. Predictive Analytic Process
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nonadherence, medication misuse (e.g., opioid abuse), or condi-
tions and therapies that will lead to increased costs. Following
the identification of the problem or use case comes a multi-
disciplinary approach to developing robust predictive analytics
that includes data preparation, model development and deploy-
ment, performance monitoring, and, finally, evaluation of effec-
tiveness. The cycle continues to repeat through recalibrations
based on new information and adjustments. The most important
factor in this process is having both deep domain expertise to
develop the right analytical solution for the appropriate prob-
lem and the right skills and knowledge to effectively and effi-
ciently provide information to clinical partners and augment
their intelligence.

High-Risk Patient Identification

Al can cast a wide net to target highest-risk patients through at-
risk or high-risk patient identification. Predictive algorithms de-
veloped using historical data can fuel high-accuracy models that
efficiently identify at-risk or high-risk patients. Typically, these
models involve five interacting dimensions, including:

* Healthcare system factors

+ Patient-related factors

* Therapy-related factors

+ Condition-related factors

* Economic and social factors

Predictive analytics can identify both very specific subsets of at-
risk patients, such as those identified by opioid misuse or non-
adherence, and at-risk groups on a much larger scale. One study
developed and validated a tool for predicting patients at risk of
becoming high-cost healthcare users, and results suggested that
the model performed very well, predicting the top 5% of high-
cost healthcare users.?

Stakeholders can harness data derived from predictive modeling
to prioritize patients based on risk and needs, generate person-
alized interventions, and recommend follow-ups as needed.* Ul-
timately, the data helps providers and healthcare systems learn
what the most effective interventions are and where resources
should be deployed for the best overall outcomes.* When one
predictive model was implemented in a healthcare system, re-
sults showed that of patients readmitted during the study time-
frame, 45% had been identified as high-risk using predictive
tools, compared to 26% using a manual process.? The predictive
modeling allowed for earlier intervention, reduction of unneces-
sary cost and utilization, and prevention or better management of
conditions and complications.?



Payers can also use predictive models to improve financial and
clinical outcomes; in fact, health plans can often have more ma-
ture and accurate predictive analytics than health systems. Ad-
vanced analytics allow payers to leverage a variety of data to cre-
ate a complete predictive model. Aggregating these data can help
to deliver highly accurate predictions of at-risk members to help
prevent unnecessary cost and improve member outcomes.

Improving the Patient Experience

Around 85% of business-customer interactions will occur with-
out human interaction within the next five years; if that pre-
diction is applied to the healthcare market, patients will likely
soon demand the immediate answers and communication from
healthcare providers that they have grown accustomed to in
other markets.> A recent survey of 2,000 healthcare consumers
showed that 55% of patients are open to virtual care visits and
58% are willing to give their providers access to health data
through mobile apps. Additionally, 30% of patient respondents
said they wanted their doctors to communicate with them more
frequently, which may suggest an opportunity for engagement
technologies such as mobile chat or other digital platforms to fill
these needs.®

Al may lead to increased and advanced patient engagement by
transitioning from traditional means of patient communication
such as telephone, fax, or mail to updated methods such as chat-
bots, interactive voice technology, facial recognition, and digital
platforms. When providers and organizations deliver care man-
agement solutions through digital technologies, the technology

can create a positive-feedback loop.” Patients can receive more
timely, personalized support and engage with their clinicians
more effectively and more often. This increased engagement can
lead to higher-quality data that will assist in better anticipating
a patient’s needs and providing customized and effective out-
comes. Al can be used to assess patient-provider interaction pat-
terns and identify opportunities to satisfy unmet needs of spe-
cific patients; using these insights, Al will drive more impactful
and meaningful patient engagement.

Other Digital Technologies Impacting Patient
Adherence and Engagement

Real-time targeted interventions create opportunity as well, in-
cluding facial and pill recognition and digital pills. In 2017, the
U.S. Food and Drug Administration (FDA) gave its first approval of
a digital pill: MyCite® (Abilify), for the treatment of schizophrenia
and bipolar disease. The digital pill monitors a patient’s usage
by activating a tiny sensor inside the pill when it comes in con-
tact with stomach acid.® The sensor transmits a signal to a patch
along the patient’s rib cage, which in turn connects to a mobile
application resulting in a digital record of the consumption of the
medication. Researchers are looking for digital adherence tools,
including mobile technologies, digital pillboxes, and ingestible
sensors, to manage and monitor tuberculosis therapy as well.?
While research on treatment outcomes is limited, these inter-
ventions may serve a variety of functions in the management of
this population, including reminding patients to take medication,
facilitating digital observation of consumption, and compiling
real-time patient-dosing reports that can help guide faster clini-
cian intervention when needed.®

Implementing Al: Current and Future Challenges

Typically, the healthcare industry can be considered slow to
adopt change compared to other industries, especially when
it comes to technology. The stakes are high in healthcare;
thus, any technologies or changes must be well-vetted and
proven prior to implementation. Additionally, privacy concerns
surrounding patient-health information and data add more
hesitance to adopting change. However, considering that the
current healthcare delivery system has significant unmet needs
for stakeholders, specifically patients, the industry may be
more inclined to introduce new technologies, adopt changes,
and disrupt the system to improve outcomes. The ubiquity of
networked smart devices in society coupled with the acclimation
to convenience and at-home services creates the perfect
environment to introduce Al interventions to this population.*®
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Figure 3. Best Practices to Incorporate Al
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However, although the opportunities Al presents can be exciting,
they may also be approached with some hesitation by those who
are not ready to accept these changes. As with any wide-reaching
transition, incorporating Al into patient care and management will
present several challenges that should be strategically addressed
to ensure success.

Pilot programs or initiatives can help assess the compatibility of
the population, stakeholders, and technology, and evaluate out-
comes before widely implementing a program or service. When
implementing Al technology through a pilot program or other ini-
tiative, a specific, structured process should be followed to ensure
changes are incorporated effectively and appropriately. Organiza-
tion of available resources and data capabilities, along with man-
aging the scale of the initiative (i.e, starting small), can be key to
a successful start. With all the excitement that advances in tech-
nologies bring, managing expectations and setting clear, realistic
objectives is crucial to implementing a program and understand-
ing and evaluating its outcomes. Finally, programs and initiatives
must be evaluated, assessed, and optimized so the Al imple-
mentation can grow slowly and steadily in a stepwise manner
(Figure 3). When incorporating Al, whether through a pilot pro-
gram or another initiative, hesitance from stakeholders may arise
and must be addressed to ensure smooth implementation and
effective outcomes.
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Stakeholder Concerns
Patients: Willingness and Comfort

Patients will want to know how these technologies will improve
their experience (i.e, proven success), what incentives are
presented, whether their information will remain private
and protected, and what barriers to access exist (i.e, lack of
education, capability, or willingness to use Al tools). Despite
any hesitation that may exist, healthcare consumers are growing
more comfortable with the use of technology. From 2016 to
2018, healthcare consumers’ comfort with the use of technology
to manage health increased across all technological categories,
including websites, mobile applications, wearable technology,
smart scales, and remote consultation and monitoring.** Survey
results suggested consumers were likely to use health services
powered by intelligent technology to get after-hours information,
help navigate healthcare services, provide lifestyle advice,
seek advice about management of a diagnosed serious illness,
analyze medical history, get emergency advice, and diagnose
symptoms.** Another survey showed that 42% of patients are
comfortable with doctors using Al to make healthcare decisions.”
While undoubtedly not all patients will be prepared to engage in
such technology, the growing comfort is a positive sign that these
services may be effective moving forward.



Payers: Infrastructure Challenges and Fragmented
Data

Payers will likely want to analyze whether (and how) the addition
of Al will improve their bottom line; whether the technology is
validated, accurate, explainable, and compliant; how the tech-
nology will be supported and financed; and how the technology
and any associated incentives will fit within the benefit struc-
ture. However, in order to implement any effective Al solutions,
the necessary data must be available to support. An estimated
75% of available healthcare data is unstructured.*? To develop
efficient and accurate predictive Al technologies, plentiful cate-
gorized data is essential. The multiple unstructured and discon-
nected streams of data in healthcare (i.e, medical and pharmacy
claims, prior authorizations, gene profiling, and electronic health
records) present a significant challenge. Obtaining and catego-
rizing data can be costly but must be underaken in order to take
advantage of the predictive value of Al technologies.

Providers: Autonomy in Practice and Confidence in
Technology

Studies suggest that more than 50% of healthcare providers
think face-to-face interaction is the most important patient-
engagement strategy; considering that statistic, some providers
may be hesitant to accept Al, as they may feel it will replace that
face time with patients.*> ** Providers also feel that healthcare
technology can and does hinder that valued face time.** There
may also be some provider hesitance to accept support diagnos-
tics and Al assistance if they perceive it as a threat to their auton-
omy around diagnostic and clinical treatment decision-making;
however, providers’ concerns may be addressed by a focus on
Al tools that provide valuable data providers can use to support
their decisions rather than dictate them.

Moving Forward

Given the rapidly evolving world of technology and the
prevalence of Al, further disruption to the healthcare industry
seems inevitable. Al opens a wealth of opportunities to improve
both clinical and financial outcomes and change the face of
care management. If approached and incorporated strategically,
these changes can help improve the landscape of healthcare for
patients, providers, and payers.
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HIV Update:

Therapeutic Advances and Managed Care Implications

More than 36.9 million people worldwide are living with human immunodeficiency virus (HIV), which,
since the start of the epidemic in 1981, has infected more than 70 million people and led to the
deaths of approximately 35 million people worldwide.

Dennis Sison, PharmD
Pharmacy Manager,
Pharmacy Services
Magellan Complete Care

In 2017 alone, 940,000 people died of HIV-related illness.! The disease affects 0.8% of individuals
between 15 and 49 years of age; however, there is a wide variance in incidence geographically, with
much higher rates in certain African countries.! Those who experience the progression of HIV to acquired
immunodeficiency syndrome (AIDS) have an average life expectancy of three years if the disease goes
untreated.* HIV is transmitted through human fluids, including blood, semen or pre-ejaculate fluid, rectal
fluid, vaginal fluid, and breast milk.2 These fluids may be transmitted from an HIV-positive individual to an
HIV-negative individual through contact with a mucous membrane, including the vagina, mouth, rectum,
or tip of the penis, as well as through open sores or cuts or injection into the skin.2 The most common
routes of transmission are through sexual contact or sharing of used needles for injection drugs.2 Though
they pose a much lower risk of infection, additional routes of transmission include pregnancy, childbirth,
and breastfeeding of a child, as well as exposure of healthcare workers to needles used in HIV patients.

HIV is a retrovirus that targets the CD4 T cells.? Individuals infected with HIV may experience flulike
symptoms lasting for several weeks, including chills, fever, sweating, weakness, weight loss, and
swelling of the lymph nodes.? This phase of the disease is referred to as acute HIV infection.? Patients
in this period are extremely contagious, as they have a high viral load and are typically unaware of their
HIV infection status.? This acute phase is followed by a period of dormancy, when the HIV reproduction
rate decreases and patients are typically asymptomatic.® The disease may remain dormant for up to
a decade while untreated, but initiation of antiretroviral treatment (ART) may allow this dormancy
period to last much longer, delaying the progression to AIDS.>“ ART may also decrease the viral
load to undetectable levels, minimizing the risk of transmitting HIV.>  If patients are untreated or
inadequately treated, the latency period eventually ends and the patient progresses to AIDS.? As the
name suggests, AIDS is associated with an immune system that has been severely damaged by HIV
and is unable to fight off infections.? AIDS is diagnosed when CD4 T-cell count drops below 200 cells/
mm or an individual with HIV has experienced opportunistic infections — infections that develop
following exposure to pathogens encountered in everyday life that would not typically cause infection
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due to natural immune response.** Opportunistic infections tend
to present with more-severe symptoms in individuals with AIDS.

Firstintroduced in the 1990s, ART has since become the standard
of care for patients with HIV. Immediate initiation of ART after an
HIV diagnosis is critical to reduce morbidity and mortality, help
prevent the progression to AIDS, and reduce the risk of transmis-
sion to other healthy individuals. Also key to reducing HIV trans-
mission are earlier identification — which entails both screening
allindividuals who are at increased risk and implementing a rap-
id initiation protocol in those who test positive — and the pro-
motion of medication adherence and patient monitoring* * It is
crucial to design medication regimens that work for the patient,
taking into account patient-specific factors and values. These may
include comorbid psychiatric conditions, substance abuse, the
side-effect profile, and drug interactions with other medications
the patientis taking, as well as social determinants of care such as
the patient's housing situation and other social supports.*

Treatment Guidelines

Treatment-naive patients in whom ART is indicated are generally
initiated on a combination of two nucleoside reverse transcriptase
inhibitors (NRTIs) and a third agent — either an integrase strand
transfer inhibitor (INSTI), a non-nucleoside reverse transcriptase
inhibitor (NNRTI) or a protease inhibitor (PI) — along with a phar-
macokinetic booster such as cobicistat or ritonavir.* INSTI-based
regimens are generally preferred for the majority of patients
due to ease of use, clinical efficacy, and safety.* The preferred
INSTI-based regimens are bictegravir/tenofovir alafenamide/
emtricitabine, dolutegravir/abacavir/lamivudine, if HLA-B*5701
negative, and dolutegravir/tenofovir/emtricitabine.* There is a
concern regarding dolutegravir causing neural tube defects in
infants born to women taking the drug; as such, alternative treat-
ments may be preferable in women of reproductive age who are
not using effective contraception or are in the early stages of
pregnancy.* Dolutegravir may be used after the first trimester of
pregnancy after the neural tube has formed.> Combination ther-
apies atazanavir/cobicistat, darunavir/cobicistat, and elvitegravir/
cobicistat are also not recommended during pregnancy due to
changes in pharmacokinetics that lower the level of drug expo-
sure and may increase the risk of virologic failure.®

Alternative regimens are considered second-line or later, as they
may have less clinical data supporting their use or clinical disad-
vantages such as lower efficacy or increased incidence of adverse
effects. These alternative regimens include some INSTI-based
options, as well as boosted Pl and NNRTI-based regimens.* In
certain clinical situations, these agents may be necessary or ad-

vantageous for use, depending on adverse effects, differences in
pharmacokinetics and/or pharmacodynamics, drug interactions,
and resistance to different components of ART regimens.*

For example, some ART drugs and HCV direct-acting antivirals
(DAAs) have the potential for clinically significant drug-drug in-
teractions when used concomitantly. Before starting an HCV DAA,
there are some cases in which the ART regimen may need to be
modified to reduce the drug-drug-interaction potential.® These
options are still important to consider when providing patient-
centered care to promote optimal medication adherence and low-
er discontinuation rates.* It is also important to consider the pill
burden associated with the selected regimen, as adherence de-
creases when the number of daily medications a patient must take
increases.* For example, INSTI-based regimens containing bicte-
gravir or dolutegravir have a lower pill burden than raltegravir-
based options.* Combination products that have multiple ART
components coformulated into one dosage form represent an
important treatment option to reduce pill burden.* Although com-
bination products can make dose adjustments more challenging,
they may be advantageous for patients who are unable to maintain
optimal medication adherence when the pill burden is higher.*

Recent Treatment Advances

Several new agents have been released over the past few years,
including doravirine (Pifeltro™; Merck) and ibalizumab-uiyk
(Trogarzo™; TaiMed Biologics Inc.).57

Doravirine

Doravirine, a member of the NNRTI class, was recently approved

by the U.S. Food and Drug Administration (FDA) both individually
and in a combination tablet, coformulated with lamivudine
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and tenofovir disoproxil fumarate.” In clinical trials, doravirine
was found to be noninferior to darunavir in combination with
ritonavir and was associated with fewer adverse effects and
a more favorable lipid profile’ This agent may have some
advantages: It may be taken with or without food, it does
not interact with acid-reducing agents such as proton pump
inhibitors, it has fewer adverse effects than efavirenz, and it has
a novel resistance pathway.® This once-daily, single-tablet option
was also found to be noninferior to tenofovir/emtricitabine/
efavirenz.” As such, the doravirine-based combination regimen
may be considered to reduce pill burden when other agents are
not preferred. It appears to have some advantages over other
NNRTI-based regimens as well; however, its role relative to INSTI-
based regimens is unclear, as a comparison has not been tested
in clinical trials.® Despite the lack of comparative data, it may still
have a clinically important role for those who cannot tolerate
INSTI-based regimens, those taking concurrent acid-reducing
agents, and those resistant to other options.
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Ibalizumab-uiyk

Ibalizumab-uiyk is a monoclonal antibody that targets domain
two of the CD4 T-cell receptor, leading to conformational changes
in the receptor and preventing the binding of HIV.® Although
classified as an entry inhibitor, it has a unique mechanism
of action based on its specific binding site. The binding of
ibalizumab-uiyk does not lead to an immune response at CD4,
and it maintains or increases CD4 T-cell count without leading to
immunosuppression, giving it a distinct clinical advantage over
other entry inhibitors.®

Iblizumab-uiyk was initially hypothesized to have a potential role
as monotherapy, but due to resistance, it appears to have much
more value as a part of a patient’s HIV regimen. It is administered
intravenously (IV) with a loading dose, followed by an IV dose
every two weeks.® This is an advantage over pills taken daily but
does requires follow-up with the physician regularly, which may
be difficult for patients to fit into their schedules® Ibalizumab-
uiyk has few side effects but may cause a slight rash and diarrhea.”
Since it is not an immunosuppressant, patients are not at greater
risk of opportunistic infections while using this agent.®

HIV Pipeline

Several new ARTs are currently in clinical development, including
cabotegravir/rilpivirine, fostemsavir, albuvirtide, and leronlimab.®

Cabotegravir/rilpivirine

Cabotegravir/rilpivirine is @ monthly maintenance injection that
contains both an INSTI and an NNRTI. Early data suggests it may be
able to offer comparable efficacy to a triple-agent daily regimen,
which may mean a significant adherence advantage, as it only
needs to be injected intramuscularly once monthly rather than
taken every day.’® A new drug application (NDA) for cabotegravir/
rilpivirine has been submitted to the FDA and is currently under
review.*® In the Antiretroviral Therapy as Long-Acting Suppression
(ATLAS) study, which evaluated switching patients from the
standard-of-care triple-agent regimens to cabotegravir/rilpivirine,
investigators observed similar rates of viral suppression with
cabotegravir/rilpivirine compared to a continued standard oral
regimen.** Treatment with cabotegravir/rilpivirine was found to
be noninferior, with no significant differences in efficacy between
the two groups.'* Three patients experienced virologic failure —
two of whom had been identified as having pre-existing NNRTI
resistance and all of whom had HIV-1 A subtypes, which warrants
further investigation to determine whether this is a potential



resistance mechanism.** Patients reported a statistically significant
improvement in satisfaction levels while using the long-acting
regimen.**

The ongoing First Long-Acting Injectable Regimen (FLAIR) study
compares patients who switched from abacavir/dolutegravir/
lamivudine to cabotegravir/rilpivirine with patients who were
maintained on abacavir/dolutegravir/lamivudine.’> 1> At 48 weeks,
cabotegravir/rilpivirine had reached the noninferiority endpoint,
with similar virologic suppression rates exhibited between the
two groups.*? As in the ATLAS study, all patients who experienced
virologic failure had NNRTI and INSTI resistance and HIV-1
subtype A1.12 13 Patients also expressed statistically significant
improvements in satisfaction after switching to cabotegravir/
rilpivirine, with 90.8% of patients preferring this option to oral
therapy.? If clinical development continues on the current
trajectory, FDA review of an NDA may be expected in 2023.%

Fostemsavir

The prodrug fostemsavir (active form temsavir) is a gp120
attachment inhibitor that works to block HIV from binding to
immune cells.*> Phase lll trials are currently ongoing, and no NDA
is currently pending FDA review.® Fostemsavir has a favorable
adverse-effect profile, and treatment may be advantageous in
patients who have failed other options.*> The Phase Ill Fostemsavir
in Heavily Treatment-Experienced HIV-1-Infected Participants
(BRIGHTE) study is evaluating fostemsavir in combination with
existing ART compared to placebo in combination with ART.
The patients included in the study — all of whom had treatment-
resistant HIV-1 and were unable to maintain virologic suppression
on optimized background therapy — were randomized to receive
either fostemsavir or placebo with optimized background therapy
for eight days, followed by fostemsavir with optimized background
therapy in an open-label fashion thereafter> ¢ At 48 weeks,
54% of patients were able to achieve virologic suppression with
fostemsavir in combination with their failing background ART
regimen.> ¢ Investigators observed a statistically significant
improvement in CD4 cell count, which continued to trend upwards
throughout the 48-week study.’® The study results suggest that
fostemsavir may have an important role in patients who have
inadequate responses to traditional treatment regimens.> ¢ An
NDA is expected to be filed with the FDA before the end of 2019.%*

Albuvirtide

Albuvirtide, a fusion inhibitor currently undergoing Phase Il trials,®
exerts its pharmacologic effect by binding to the gp41 envelope

protein of HIV and preventing it from binding the immune
cells.*” 8 The Phase Il Test Albuvirtide in Experienced Patients
(TALENT) study 1is evaluating albuvirtide/lopinavir/ritonavir
compared to emtricitabine/tenofovir disoproxil fumarate/
lopinavir/ritonavir in patients who are failing first-line therapy.'”
Currently available data is promising in that it shows noninferiority
to the second-line treatment and a favorable safety profile.*” At 48
weeks, 80.4% of patients receiving the albuvirtide-based regimen
had HIV-1 RNA less than 50 copies/mL, compared to 6% of patients
in the control group.*” The observed treatment difference at the
time of the analysis had not yet reached statistical significance,
but the noninferiority criteria had been met.**2° Adverse effects
and medication adherence were similar between the two groups,
which suggests similar tolerability for both regimens.*2° Although
albuvirtide had more favorable renal safety compared to tenofovir
disoproxil fumarate, it was associated with a greater incidence
of increased cholesterol and triglycerides.*> 2° Albuvirtide can be
administered every two weeks intravenously, which has advantages
and disadvantages regarding patient adherence, as previously
discussed.'* ¢ If the development of albuvirtide continues on the
current trajectory, market entry may be anticipated in 2022.%4

Leronlimab

Leronlimab, a CCR5 antagonist monoclonal antibody administered
as a weekly subcutaneous injection, works by attaching to the CCR5
coreceptor and causing an inability of certain HIV strains to infect
cells.?* It is being studied specifically in R5-tropic HIV virus, as it
appears to be particularly effective against this strain due to its
novel mechanism.?! Investigators are currently recruiting patients
for Phase Ill trials.?* In Phase Il trials, investigators observed minor
injection-site reactions but no other serious adverse effects.?*
Market entry for leronlimab is anticipated in 2022.%4

Managed Care Implications

With the significant focus on development of consolidated
dosage forms, including single-tablet regimens and longer-
acting injectables that may reduce the number of medication
administrations, the convenience of ART for patients living with HIV
has never been higher. Historically, health plans have encouraged
the use of cost-effective options. With the focus on optimizing
patient adherence to ultimately optimize patient outcomes, health
plans are now expanding coverage to convenient formulations
to promote the best outcomes possible. As the field grows
increasingly crowded, health plans may have the opportunity to
select preferred combination products.
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levonorgestrel/ethinyl

Manufacturer

Clinical Use

Approval Status

Expected
FDA
Approval

estradiol (Twirla®) Agile Therapeutics Contraception D 505(b)(2) 11/15/2019
RVT-802 (postnatal thymus Elr_ Alin:r:e; :Lth-ro:%rr]ithf;?g\;v- Ve
) P 4 Enzyvant; Roivant Sciences Congenital athymia TBA P . &P ty ' | December
tissue transplant) regenerative medicine
2019
advanced therapy
luspatercept Acceleron Pharma Inc,; Celgene Beta thalassemia SQ BL.A; fast trz?ck; orphan drug; 12/04/2019
priority review
tazarotene (IDP-123) Bausch Health Acne Topical 505(b)(2) 12/20/2019
Correvio Pharma Corp.; Algorithm S.ALL;
AOP Orphan Pharmaceuticals AG; Aspen
Pharmacare Holdings Limited; ATCO
vernakalant (Brinavess™) Laboratories Limited; Biospifar S.A.; Chong Atrial fibrillation \% Submitted 12/24/2019
Kun Dang Pharmaceutical Corp.; Cipher
Pharmaceuticals Inc.; Eddingpharm; Logista
Pharma; UDG Healthcare plc; Vianex S.A.
cabotegravir LAP ViiV; Shionogi & Co. Ltd. HIV-1 infection PO Priority review 12/27/2019
cabotegravw and rilpivirine, ViiV; Johnson & Johnson HIV-1 infection IM Priority review 12/27/2019
long-acting (CARLA)
lemborexant Eisai Co. Ltd. Insomnia PO Submitted 12/27/2019
lumateperone ISnC:lr;t-)CbellularTherames Inc.; Bristol-Myers Schizophrenia PO Fast track 12/27/2019
bupivacaine ER solution . . . .
. Durect Corporation Postsurgical pain SQ Submitted 12/27/2019
(Posidur®)
icosapent ethyl (Vascepa®) Amarin Co'rporanon plc; Eddingpharm; HLS MCE risk reduction PO Priority review 12/27/2019
Therapeutics Inc.
N . December
ubrogepant Allergan plc; Merck & Co. Migraine treatment PO Submitted 2019
insulin aspart (Fiasp®) Novo Nordisk A/S T2DM (pediatrics) SQ Submitted 01/01/2020
semaglutide (Ozempic®) Novo Nordisk A/S T2DM—.related CVrisk PO Submitted 01/20/2020
reduction
semaglutide (Ozempic®) Novo Nordisk A/S T2DM-.related CVrisk SQ Submitted 01/20/2020
reduction
tazemetostat Epizyme Inc,; Eisai Co. Ltd. Epithelioid sarcoma PO Orphan drug; priority review | 01/23/2020
risperidone ER Luye Pharma Group. Ltd. Bipolar disorder; M Submitted 1/28/2020

microsphere (Rykindo®)

schizophrenia
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leuprolide mesylate depot

Foresee Pharmaceuticals Co. Ltd.; Accord

(ready-to-use) (FP-001) Healthcare Ltd.; MegaPharm Ltd.; TRPharm Prostate cancer >Q 505(b)(2) 01/29/2020
December
vedolizumab (Entyvio®) Takeda Pharmaceutical Company Ltd. uc SQ sBLA 2019-January
2020
Sickle cell disease-
crizanlizumab Novartis AG related vaso- v BLA breakthrou'gh'theraF)y, January 2020
. . orphan drug; priority review
occlusive crisis
givosiran Alnylam Pharmaceuticals, Inc. Porphyria SQ Breakthrough th'er'apy; . 02/04/2020
orphan drug; priority review
Breakthrough therapy; fast
avapritinib Blueprint Mgd]cmes; CStone GIsT PO trac.k; orphan‘drug,‘ priority 02/14/2020
Pharmaceuticals review; real-time oncology
review
Every 6-week
. . . .
pembrolizumab (Keytruda®) Merck & Co. dosing regimen for v SBLA T
(6-week dose) select oncological
conditions
. Alder BioPharmaceuticals Inc.; Teva N .
eptinezumab Pharmaceutical Industries Ltd. Migraine prevention v BLA 02/21/2020
e A ETEAe) Esperion Therapeutics Inc.; Daiichi Sankyo Dyslipidemia/ . PO Submitted GGG
Co. Ltd. hypercholesterolemia
bempedoic acid/ezetimibe Esperion Therapeutics Inc.; Daiichi Sankyo Dyslipidemia/ .
(ETC-1002/Ezetimibe FDC) Co. Ltd. hypercholesterolemia PO submitted 02/26/2020
Biohaven Pharmaceuticals; Bristol-Myers
rimegepant Squibb; Catalent Inc.; Portage Biotech Inc; Migraine PO Priority review 02/28/2020
Royalty Pharma AG
trifarotene (CD5789) Galderma S.A. Acne Topical Submitted 02/28/2020
budesonide/formoterol January—
fumarate/glycopyrronium AstraZeneca plc COPD Inhaled Submitted Y
. February 2020
(Breztri Aerosphere)
empagliflozin/linagliptin/ . . . January-
metformin ER Boehringer Ingelheim GmbH T2DM PO Submitted February 2020
. . . . January-March
oslidrostat Recordati S.p.A; Novartis AG Cushing's syndrome PO Orphan drug -
paclitaxel injection
. Sun Pharma Advanced Research Company February-
concentrate for suspension Ltd. Breast cancer v 505(b)(2) March 2020

(Taclantis™)

Abbreviations: BLA = biologics license application; COPD = chronic obstructive pulmonary disease; CV = cardiovascular; ER = extended release; GIST = gastrointestinal stromal tumor; HIV = human
immunodeficiency virus; IM = intramuscular; IV = intravenous; MCE = major cardiac event; PO = oral; sBLA = supplemental biologics license application; SQ = subcutaneous; T2DM = Type 2 diabetes
mellitus; TBA = to be announced; TD = transdermal; UC = ulcerative colitis
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Nayzilama
(midazolam) nasal spray

Brief Summary of Full Prescribing Information (See Package Insert for

Full Prescribing Information)
Rx Only

WARNING: RISKS FROM CONCOMITANT USE WITH OPIOIDS
Concomitant use of benzodiazepines and opioids may result in
profound sedation, respiratory depression, coma, and death
[see Warnings and Precautions (5.1), Drug Interactions (7.2) in Full
Prescribing Information].

¢ Reserve concomitant prescribing of these drugs for use in
patients for whom alternative treatment options are inadequate.
¢ Limit dosages and durations to the minimum required.

¢ Follow patients for signs and symptoms of respiratory
depression and sedation.

INDICATIONS AND USAGE

NAYZILAM is indicated for the acute treatment of intermittent, stereotypic
episodes of frequent seizure activity (i.e., seizure clusters, acute repetitive
seizures) that are distinct from a patient’s usual seizure pattern in patients
with epilepsy 12 years of age and older.

CONTRAINDICATIONS

NAYZILAM is contraindicated in patients with:

e Known hypersensitivity to midazolam.

e Acute narrow-angle glaucoma [see Warnings and Precautions (5.6) in Full
Prescribing Information].

WARNINGS AND PRECAUTIONS

Risks from Concomitant Use with Opioids

Concomitant use of benzodiazepines, including NAYZILAM, and opioids
may result in profound sedation, respiratory depression, coma, and death.
Because of these risks, reserve concomitant prescribing of benzodiazepines
and opioids for use in patients for whom alternative treatment options are
inadequate.

Observational studies have demonstrated that concomitant use of opioid
analgesics and benzodiazepines increases the risk of drug-related mortality
compared to use of opioids alone. If a decision is made to prescribe
NAYZILAM concomitantly with opioids, prescribe the lowest effective
dosages and minimum durations of concomitant use, and follow patients
closely for signs and symptoms of respiratory depression and sedation.
Advise both patients and caregivers about the risks of respiratory
depression and sedation when NAYZILAM is used with opioids [see Drug
Interactions (7.2) in Full Prescribing Information].

Risks of Cardiorespiratory Adverse Reactions

Serious cardiorespiratory adverse reactions have occurred after
administration of midazolam. These have included respiratory depression,
airway obstruction, oxygen desaturation, apnea, respiratory arrest and/or
cardiac arrest, sometimes resulting in death or permanent neurologic

injury. There have also been rare reports of hypotensive episodes requiring
treatment during or after diagnostic or surgical manipulations, particularly in
patients with hemodynamic instability. Hypotension occurs more frequently
in patients premedicated with a narcotic. The danger of hypoventilation,
airway obstruction, or apnea is greater in elderly patients and those with
chronic disease states or decreased pulmonary reserve [see Use in Specific
Populations (8.5) in Full Prescribing Information]; patients with chronic
obstructive pulmonary disease are highly sensitive to the respiratory
depressant effect of midazolam.

Respiratory depression was observed with the administration of NAYZILAM
during clinical trials [see Adverse Reactions (6.1) in Full Prescribing
Information]. Cardiac or respiratory arrest caused by NAYZILAM was not
reported during clinical trials.

Central Nervous System Depression from Concomitant Use with Other
Central Nervous System Depressants, or Moderate or Strong CYP3A4
Inhibitors

Drug products containing midazolam, including NAYZILAM, have a central
nervous system (CNS) depressant effect.

Risks from Concomitant Use with Other CNS Depressants

The potential for an increased CNS-depressant effect from concomitant use
with alcohol or other CNS depressants (e.g., opioids) must be considered
by the prescribing physician, and appropriate recommendations made to
the patient and/or caregiver [see Warnings and Precautions (5.1) and Drug
Abuse and Dependence (9.3) in Full Prescribing Information].

Concomitant use of barbiturates, alcohol, or other CNS depressants may
increase the risk of hypoventilation, airway obstruction, desaturation, or
apnea and may contribute to profound and/or prolonged drug effect [see
Drug Interactions (7.3) in Full Prescribing Information].

Risks from Concomitant Use with Moderate or Strong CYP3A4 Inhibitors

There is a potential for prolonged sedation from concomitant use with
moderate or strong CYP3A4 enzyme inhibitors because of much higher
midazolam exposures [see Drug Interactions (7.2) and Clinical
Pharmacology (12.2) in Full Prescribing Information].

Suicidal Behavior and Ideation

Antiepileptic drugs (AEDs), including NAYZILAM, increase the risk of suicidal
thoughts or behavior in patients taking these drugs for any indication.
Patients treated with any AED for any indication should be monitored for the
emergence or worsening of depression, suicidal thoughts or behavior, and/or
any unusual changes in mood or behavior.

Pooled analyses of 199 placebo-controlled clinical trials (mono- and
adjunctive therapy) of 11 different AEDs showed that patients randomized
to one of the AEDs had approximately twice the risk (adjusted Relative Risk
1.8, 95% CI:1.2, 2.7) of suicidal thinking or behavior compared to patients
randomized to placebo. In these trials, which had a median treatment
duration of 12 weeks, the estimated incidence rate of suicidal behavior

or ideation among 27,863 AED-treated patients was 0.43%, compared to
0.24% among 16,029 placebo-treated patients, representing an increase of
approximately one case of suicidal thinking or behavior for every 530
patients treated. There were four suicides in drug-treated patients in the
trials and none in placebo-treated patients, but the number is too small to
allow any conclusion about drug effect on suicide.

The increased risk of suicidal thoughts or behavior with AEDs was observed
as early as one week after starting drug treatment with AEDs and persisted
for the duration of treatment assessed. Because most trials included in

the analysis did not extend beyond 24 weeks, the risk of suicidal thoughts
or behavior beyond 24 weeks could not be assessed. The risk of suicidal
thoughts or behavior was generally consistent among drugs in the data
analyzed. The finding of increased risk with AEDs of varying mechanisms of
action and across a range of indications suggests that the risk applies to all
AEDs used for any indication. The risk did not vary substantially by age
(5-100 years) in the clinical trials analyzed. Table 1 shows absolute and
relative risk by indication for all evaluated AEDs.

Table 1. Risk by Indication for Antiepileptic Drugs in the Pooled Analysis

Relative
Risk: Risk
Placebo Drug Incidence of | Difference:
Patients Patients Drug Events | Additional
Indication | with with Events | in Drug Drug Patients
Events/1000 | per 1000 Patients/ with Events
Patients Patients Incidence per 1000
in Placebo Patients
Patients
Epilepsy 1.0 3.4 3.5 2.4
Psychiatric 5.7 8.5 1.5 29
Other 1.0 1.8 1.9 0.9
Total 2.4 4.3 1.8 1.9




The relative risk for suicidal thoughts or behavior was higher in clinical trials
for epilepsy than in clinical trials for psychiatric or other conditions, but

the absolute risk differences were similar for the epilepsy and psychiatric
indications.

Anyone considering prescribing midazolam or any other AED must balance
the risk of suicidal thoughts or behaviors with the risk of untreated illness.
Epilepsy and many other illnesses for which AEDs are prescribed are
themselves associated with morbidity and mortality and an increased risk
of suicidal thoughts and behavior. Should suicidal thoughts and behavior
emerge during treatment, the prescriber needs to consider whether the
emergence of these symptoms in any given patient may be related to the
illness being treated.

Impaired Cognitive Function

Midazolam, including NAYZILAM, is associated with a high incidence of
partial or complete impairment of recall for several hours following an
administered dose. Gross tests of recovery from the effects of midazolam
cannot be relied upon to predict reaction time under stress. It is
recommended that no patient operate hazardous machinery or a motor
vehicle until the effects of the drug, such as drowsiness, have subsided,

and as their medical condition permits. For pediatric patients, particular care
should be taken to ensure safe ambulation.

Glaucoma

Benzodiazepines, including NAYZILAM, can increase intraocular pressure in
patients with glaucoma. Measurements of intraocular pressure in patients
without eye disease show a moderate lowering following induction with
midazolam. NAYZILAM may be used in patients with open-angle glaucoma
only if they are receiving appropriate therapy. Patients with open-angle
glaucoma may need to have their ophthalmologic status evaluated following
treatment with NAYZILAM. NAYZILAM is contraindicated in patients with
narrow-angle glaucoma.

Other Adverse Reactions

When midazolam was used for sedation, reactions such as agitation,
involuntary movements (including tonic/clonic movements and muscle
tremor), hyperactivity, and combativeness have been reported. These
reactions may be caused by inadequate or excessive dosing or improper
administration of midazolam; however, consideration should be given to
the possibility of cerebral hypoxia or true paradoxical reactions.

ADVERSE REACTIONS
The following serious adverse reactions are discussed in more detail in other
sections of the labeling:
¢ Risks from Concomitant Use with Opioids [see Warnings and
Precautions (5.1) in Full Prescribing Information]
¢ Risks of Cardiorespiratory Adverse Reactions [see Warnings and
Precautions (5.2) in Full Prescribing Information]
® CNS Depression from Concomitant Use with Other CNS Depressants or
Moderate or Strong CYP3A4 Inhibitors [see Warnings and Precautions
(5.3) in Full Prescribing Information]
e Suicidal Behavior and Ideation [see Warnings and Precautions (5.4) in
Full Prescribing Information]
¢ Impaired Cognitive Function [see Warnings and Precautions (5.5) in Full
Prescribing Information]
e Glaucoma [see Warnings and Precautions (5.6) in Full Prescribing
Information]
e Other Adverse Reactions [see Warnings and Precautions (5.7) in Full
Prescribing Information]

Clinical Trials Experience

Because clinical trials are conducted under widely varying conditions,
adverse reaction rates observed in the clinical trials of a drug cannot be
directly compared to rates in the clinical trials of another drug and may not
reflect the rates observed in clinical practice.

NAYZILAM was studied for the outpatient treatment of a single seizure
cluster in 292 adult and adolescent patients with epilepsy (Study 1) [see
Clinical Studies (14) in Full Prescribing Information]. The study was
conducted in two phases; an open-label Test Dose Phase followed by a
double-blind, placebo-controlled, Comparative Phase. The mean age of
patients enrolled in the Comparative Phase (N=201) was 33 years, 51%
were female, and 95% were White.

Table 2 lists the adverse reactions occurring in 2% or more of the
NAYZILAM-treated patients and at a rate greater than the placebo-treated
patients in the Comparative Phase of Study 1.

Table 2: Adverse Reactions® that Occurred in =2% of Patients (Any
NAYZILAM) and Greater than Placebo in the Comparative Phase of
Study 1

NAYZILAM®
Body Placebo + | NAYZILAM| Any
System/ | o 2“:}' ZILAM| NAYZILAM 5 mg + | NAYZILAM
Adverse 9 5mg 5mg Treatment
Reaction Group
N =26 N =91 N =41 N =43 N =175
% % % % %
Nervous
System
Somnolence 4 10 10 9 10
Headache 0 7 0 2 4
Dysarthria 0 2 2 2 2
Application
Site
Nasal 8 5 7 16 9
Discomfort
Throat 0 2 2 7 3
Irritation
Rhinorrhea 0 8 0 ° 8
Product
Taste 0 4 0 0 2
Abnormal
Eye
Disorders
Lacrimation 0 1 2 5 2
Increased

@ Adverse reactions that occurred within 2 days after NAYZILAM administration are included

© Patients in Study 1 were permitted to take a second, open-label dose of NAYZILAM 5 mg
between 10 minutes and 6 hours following the initial blinded dose of NAYZILAM 5 mg or
placebo if they experience seizure recurrence or an incomplete resolution of the episode.

The Placebo + NAYZILAM 5 mg and NAYZILAM 5 mg + 5 mg columns represent patients who
received a second dose of NAYZILAM 5 mg and received a blinded initial dose of placebo or
NAYZILAM 5 mg, respectively.

For patients who experienced a decrease in peripheral oxygen saturation
in the Test Dose Phase of Study 1, the decreases were generally transitory.
Two patients (one with a history of sleep apnea and one with intercurrent
seizure) with decreases in peripheral oxygen saturation in the Test Dose
Phase required therapeutic supplemental oxygen.



DRUG INTERACTIONS
Table 3: Clinically Significant Drug Interactions With NAYZILAM

CYP3A4 Inhibitors

Concomitant use of CYP3A4 inhibitors may result in
prolonged sedation because of a decrease in plasma
clearance of midazolam.

Avoid co-administration of NAYZILAM with moderate
or strong CYP3A4 inhibitors.

Clinical Impact:

Intervention: | \AYZILAM should be used with caution when
co-administered with mild CYP3A4 inhibitors.
Moderate CYP3A4 inhibitors: erythromycin,
Examples: diltiazem, verapamil
pies Strong CYP3A4 inhibitors: ketoconazole,
itraconazole, clarithromycin
Opioids

The concomitant use of benzodiazepines and
opioids increases the risk of respiratory depression
because of actions at different receptor sites in

the CNS that control respiration. Benzodiazepines
interact at GABA, sites and opioids interact primarily
at mu receptors. When benzodiazepines and opioids
are combined, the potential for benzodiazepines

to significantly worsen opioid-related respiratory
depression exists.

Clinical Impact:

Reserve concomitant prescribing of these drugs
for use in patients for whom alternative treatment

Intervention: options are inadequate. Limit dosages and durations
to the minimum required [see Warnings and
Precautions (5.1) in Full Prescribing Information].
Examples: Morphine, hydrocodone, oxymorphone,

codeine, fentanyl

Other Central Nervous System (CNS) Depressants

Concomitant use of barbiturates, alcohol, or other
CNS depressants may increase the risk of
hypoventilation, airway obstruction, desaturation,
or apnea and may contribute to profound and/or
prolonged drug effect.

Clinical Impact:

Reserve concomitant prescribing of these drugs
for use in patients for whom alternative treatment

Intervention: options are inadequate. Limit dosages and durations
to the minimum required [see Warnings and
Precautions (5.3) in Full Prescribing Information].
Other benzodiazepines and sedatives/hypnotics,

Examples: anxiolytics, tranquilizers, muscle relaxants, general

anesthetics, antipsychotics, opioids, alcohol.

USE IN SPECIFIC POPULATIONS
Pregnancy

Pregnancy Exposure Registry

There is a pregnancy exposure registry that monitors pregnancy outcomes
in women exposed to antiepileptic drugs (AEDs), such as NAYZILAM, during
pregnancy. Encourage women who are taking NAYZILAM during pregnancy
to enroll in the North American Antiepileptic Drug (NAAED) pregnancy registry
by calling 1-888-233-2334 or visiting http://www.aedpregnancyregistry.org/.

Risk Summary

There are no adequate and well-controlled studies of NAYZILAM in pregnant
women.

Available data suggest that the class of benzodiazepines is not associated
with marked increases in risk for congenital anomalies. Although some early
epidemiological studies suggested a relationship between benzodiazepine
drug use in pregnancy and congenital anomalies such as cleft lip and or
palate, these studies had considerable limitations. More recently completed
studies of benzodiazepine use in pregnancy have not consistently
documented elevated risks for specific congenital anomalies. There is

insufficient evidence to assess the effect of exposure to benzodiazepines
during pregnancy on neurodevelopment.

There are clinical considerations regarding exposure to benzodiazepines
during the second and third trimesters of pregnancy or immediately prior
to or during childbirth. These risks include decreased fetal movement
and/or fetal heart rate variability, “floppy infant syndrome,” dependence,
and withdrawal (see Clinical Considerations and Human Data).

Administration of midazolam to rats and rabbits during the period of
organogenesis or to rats during late pregnancy and throughout lactation
at doses greater than those used clinically did not result in any apparent
adverse effects on development (see Animal Data). However, published
data for midazolam and other benzodiazepines suggest the possibility of
neuronal cell death and long-term effects on neurobehavioral and
immunological function in animals following prenatal or early postnatal
exposure at clinically relevant doses. NAYZILAM should be used during
pregnancy only if the potential benefit to the mother justifies the potential
risk to the fetus. Advise a pregnant woman and women of childbearing age
of the potential risk to a fetus.

In the U.S. general population, the estimated background risk of major birth
defects and miscarriage in clinically recognized pregnancies is 2 to 4% and
15 to 20%, respectively. The background risk of major birth defects and
miscarriage for the indicated population is unknown.

Clinical Considerations

Fetal/Neonatal Adverse Reactions

Infants born to mothers who have taken benzodiazepines during the later
stages of pregnancy can develop dependence, and subsequently
withdrawal, during the postnatal period. Clinical manifestations of
withdrawal or neonatal abstinence syndrome may include hypertonia,
hyperreflexia, hypoventilation, irritability, tremors, diarrhea, and vomiting.
These complications can appear shortly after delivery to 3 weeks after

birth and persist from hours to several months depending on the degree

of dependence and the pharmacokinetic profile of the benzodiazepine.
Symptoms may be mild and transient or severe. Standard management for
neonatal withdrawal syndrome has not yet been defined. Observe newborns
who are exposed to NAYZILAM in utero during the later stages of pregnancy
for symptoms of withdrawal and manage accordingly.

Labor and Delivery

Administration of benzodiazepines immediately prior to or during childbirth
can result in a floppy infant syndrome, which is characterized by lethargy,
hypothermia, hypotonia, respiratory depression, and difficulty feeding.
Floppy infant syndrome occurs mainly within the first hours after birth and
may last up to 14 days. Observe exposed newborns for these symptoms
and manage accordingly.

Data
Human Data

Congenital Anomalies

Although there are no adequate and well-controlled studies of NAYZILAM
in pregnant women, there is information about benzodiazepines as a class.
Dolovich et al. published a meta-analysis of 23 studies that examined the
effects of benzodiazepine exposure during the first trimester of pregnancy.
Eleven of the 23 studies included in the meta-analysis considered the use
of chlordiazepoxide and diazepam and not other benzodiazepines. The
authors considered case-control and cohort studies separately. The data
from the cohort studies did not suggest an increased risk for major
malformations (OR 0.90; 95% CI 0.61—1.35) or for oral cleft (OR 1.19; 95%
Cl 0.34—4.15). The data from the case-control studies suggested an
association between benzodiazepines and major malformations (OR 3.01,
95% Cl 1.32—6.84) and oral cleft (OR 1.79; 95% CI 1.13—2.82). The
limitations of this meta-analysis included the small number of reports
included in the analysis, and that most cases for analyses of both oral cleft
and major malformations came from only three studies. A follow up to that
meta-analysis included 3 new cohort studies that examined risk for major
malformations and one study that considered cardiac malformations. The
authors found no new studies with an outcome of oral clefts. After the
addition of the new studies, the odds ratio for major malformations with first
trimester exposure to benzodiazepines was 1.07 (95% Cl 0.91—1.25).



Neonatal Withdrawal and Floppy Infant Syndrome

Neonatal withdrawal syndrome and symptoms suggestive of floppy infant
syndrome associated with administration of benzodiazepines during the
later stages of pregnancy and peripartum period have been reported.
Findings in published scientific literature suggest that the major neonatal
side effects of benzodiazepines include sedation and dependence with
withdrawal signs. Data from observational studies suggest that fetal
exposure to benzodiazepines is associated with the neonatal adverse
events of hypotonia, respiratory problems, hypoventilation, low Apgar
score, and neonatal withdrawal syndrome.

Animal Data

When midazolam (0, 0.2, 1, or 4 mg/kg/day) was administered intravenously
to pregnant rats during the period of organogenesis, no adverse effects on
embryofetal development were observed. The highest dose tested, which
was associated with minimal evidence of maternal toxicity, is approximately
4 times the maximum recommended human dose (MRHD) of 10 mg based
on body surface area (mg/m?).

When midazolam (0, 0.2, 0.6, and 2 mg/kg/day) was administered
intravenously to rabbits during the period of organogenesis, no adverse
effects on embryofetal development were reported. The high dose, which
was not associated with evidence of maternal toxicity, is approximately 4
times the MRHD on a mg/m? basis.

When midazolam (0, 0.2, 1, or 4 mg/kg/day) was administered
intravenously to female rats during late gestation and throughout lactation,
no clear adverse effects were noted in the offspring. The high dose, which
was not associated with evidence of maternal toxicity, is approximately 4
times the MRHD on a mg/m? basis.

In published animal studies, administration of benzodiazepines, including
midazolam, or other drugs that enhance GABAergic neurotransmission to
neonatal rats has been reported to result in widespread apoptotic
neurodegeneration in the developing brain at plasma concentrations
relevant for seizure control in humans. The window of vulnerability to these
changes in rats (postnatal days 0-14) includes a period of brain
development corresponding to that taking place during the third trimester
of pregnancy in humans.

Lactation
Risk Summary

Midazolam is excreted in human milk. Studies assessing the effects of
midazolam in the breastfed infant or on milk production/excretion have not
been performed. Postmarketing experience suggests that breastfed infants
of mothers taking benzodiazepines, such as NAYZILAM, may have effects
of lethargy, somnolence, and poor sucking.

The developmental and health benefits of breastfeeding should be
considered along with the mother’s clinical need for NAYZILAM and any
potential adverse effects on the breastfed infant from midazolam or from the
underlying maternal condition.

Pediatric Use

Safety and effectiveness of NAYZILAM have been evaluated in the age
group 12 to 17 years. Use of NAYZILAM in this age group is supported

by evidence from an adequate and well-controlled study of NAYZILAM in
adults and adolescents with seizure clusters [see Clinical Studies (14) in Full
Prescribing Information] and pharmacokinetic and safety data from adult
and pediatric patients [see Clinical Pharmacology (12.3) in Full Prescribing
Information].

Safety and effectiveness in pediatric patients below the age of 12 years
have not been established.

Geriatric Use

Safety and efficacy studies of NAYZILAM did not include sufficient numbers
of subjects aged 65 and over to determine whether they respond differently
from younger subjects. Geriatric patients have longer elimination half-lives
for midazolam and its metabolites, which may result in prolonged drug
exposure. Geriatric patients may have altered drug distribution; diminished
hepatic and/or renal function; and subjects over 70 years of age may be
particularly sensitive [see Clinical Pharmacology (12.3) in Full Prescribing
Information]. Administration of intramuscular (IM) midazolam to elderly
patients has been associated with rare reports of death under
circumstances compatible with cardiorespiratory depression [see Warnings
and Precautions (5.2) in Full Prescribing Information]. In most of these

cases, the patients also received other CNS depressants capable of
depressing respiration, especially narcotics [see Warnings and
Precautions (5.1, 5.3) in Full Prescribing Information]. Close monitoring
of geriatric patients is recommended.

Renal Impairment

Based on a population pharmacokinetic analysis of patients administered
NAYZILAM, midazolam and 1-OH midazolam pharmacokinetics are
expected to be similar in subjects with mild renal impairment when
compared to normal subjects. Safety and efficacy studies of NAYZILAM
did not include patients with severe renal impairment and there were not
enough subjects with moderate renal impairment in clinical studies for
population pharmacokinetic analysis. Patients with moderate and severe
renal impairment may have slower elimination of midazolam and its
metabolites, which may result in prolonged drug exposure [see Clinical
Pharmacology (12.3) in Full Prescribing Information].

Congestive Heart Failure

Patients with congestive heart failure eliminate midazolam more slowly,
which may result in prolonged drug exposure [see Clinical Pharmacology
(12.3) in Full Prescribing Information].

DRUG ABUSE AND DEPENDENCE
Controlled Substance

NAYZILAM contains the benzodiazepine midazolam, a Schedule IV
controlled substance under the Controlled Substances Act.

Abuse

Benzodiazepines, such as midazolam, may be subject to abuse. Abuse

is the intentional non-therapeutic use of a drug, even once, to achieve a
desired psychological or physiological effect. Available data concerning the
drug abuse and dependence potential of midazolam suggest that its abuse
potential is at least equivalent to that of diazepam.

The pharmacological profile of NAYZILAM is similar to that of other
benzodiazepines listed in Schedule IV of the Controlled Substance Act,
particularly in its potentiation of GABAergic transmission through its action
on GABA, receptors, which leads to sedation and somnolence.

Midazolam was actively self-administered in primate models used to assess
the positive reinforcing effects of psychoactive drugs. Midazolam produced
physical dependence of a mild to moderate intensity in cynomolgus
monkeys after 5 to 10 weeks of administration.

Assessment of the abuse-related subjective effects comparing NAYZILAM
to oral midazolam syrup was conducted in adult subjects with a history of
benzodiazepine recreational drug use. No statistically significant or
clinically-relevant differences in subjective positive effects (i.e., Drug Liking,
Overall Drug Liking, Take Drug Again, and High) were observed between
NAYZILAM and oral midazolam syrup. However, subjective positive effects
on all these measures were significantly greater for NAYZILAM than for
placebo confirming that NAYZILAM has abuse potential. Somnolence
occurred at a similar rate in both midazolam groups, but euphoric mood
occurred at a greater rate in NAYZILAM (4 to 16%) compared to the oral
midazolam syrup (4 to 8.5%).

Dependence

Physical dependence is a state of adaptation that is manifested by a
specific withdrawal syndrome that can be produced by abrupt cessation,
rapid dose reduction, decreasing blood levels of the drug, and/or
administration of an antagonist.

Benzodiazepines can cause physical dependence. Physical dependence
results in withdrawal symptoms in patients who abruptly discontinue the
drug. Withdrawal symptoms (i.e., convulsions, hallucinations, tremors,
abdominal and muscle cramps, vomiting, and sweating), similar in
characteristics to those noted with barbiturates and alcohol, have occurred
following abrupt discontinuation of midazolam following chronic
administration.

Chronic Use

NAYZILAM is not recommended for chronic, daily use as an anticonvulsant
because of the potential for development of tolerance to midazolam. In
clinical trials, patients were treated with NAYZILAM no more frequently than
every 3 days.



Chronic daily use of benzodiazepines may increase the frequency and/or
severity of tonic-clonic seizures, requiring an increase in the dosage of
standard anticonvulsant medication. In such cases, abrupt withdrawal of
chronic benzodiazepines may also be associated with a temporary increase
in the frequency and/or severity of seizures.

OVERDOSAGE

Symptoms

The manifestations of midazolam overdosage reported are similar to those
observed with other benzodiazepines, including sedation, somnolence,
confusion, impaired coordination, diminished reflexes, coma, and untoward
effects on vital signs.

Treatment

Treatment of midazolam overdosage is the same as that followed for
overdosage with other benzodiazepines. Respiration, pulse rate, and blood
pressure should be monitored and general supportive measures should be
employed. Attention should be given to the maintenance of a patent airway
and support of ventilation, including administration of oxygen. An
intravenous infusion should be started. Should hypotension develop,
treatment may include intravenous fluid therapy, repositioning, judicious
use of vasopressors appropriate to the clinical situation, if indicated, and
other appropriate countermeasures. There is no information as to whether
peritoneal dialysis, forced diuresis, or hemodialysis are of any value in the
treatment of midazolam overdosage.

Flumazenil, a specific benzodiazepine-receptor antagonist, is indicated

for the complete or partial reversal of the sedative effects of
benzodiazepines and may be used in situations when an overdose with
NAYZILAM is known or suspected. There are anecdotal reports of adverse
hemodynamic responses associated with midazolam following
administration of flumazenil to pediatric patients. Prior to the administration
of flumazenil, necessary measures should be instituted to secure the airway,
assure adequate ventilation, and establish adequate intravenous access.
The reversal of benzodiazepine effects may be associated with the onset

of seizures in certain high-risk patients. The prescriber should be aware

of a risk of seizure in association with flumazenil treatment, particularly in
long-term benzodiazepine users. The administration of flumazenil in cases
of benzodiazepine overdose can lead to withdrawal and adverse reactions,
including increased seizures. Its use in patients with epilepsy is typically not
recommended.

PATIENT COUNSELING INFORMATION

See FDA-approved patient labeling (Medication Guide and Instructions
for Use) and Patient Counseling Information section in the Full Prescribing
Information available at www.NAYZILAM.com or at UCBCares
1-844-599-CARE (2273).

Manufactured for:
UCB, Inc., Smyrna, GA 30080

Vl@ Inspired by patients.
h_[_4 Driven by science.

NAYZILAM® is a registered trademark of UCB Biopharma SPRL.
©2019. All rights reserved. DER-BISI-US-NZ-00002



Nayzilam'e
(midazolam) nasal spray

The First Nasal Spray Indicated for
the Treatment of Seizure Clusters

Brought to You by UCB, a Leader in Epilepsy

NAYZILAM® (midazolam) nasal spray CIV is a benzodiazepine indicated for the acute treatment of intermittent, stereotypic episodes of
frequent seizure activity (i.e., seizure clusters, acute repetitive seizures) that are distinct from a patient’s usual seizure pattern in

patients with epilepsy 12 years of age and older.

IMPORTANT SAFETY INFORMATION

CONTRAINDICATIONS: NAYZILAM is contraindicated in patients with
acute narrow-angle glaucoma.

RISKS FROM CONCOMITANT USE WITH OPIOIDS

Concomitant use of benzodiazepines, including NAYZILAM, and

opioids may result in profound sedation, respiratory depression,

coma, and death.

* Reserve concomitant prescribing of these drugs for use in patients
for whom alternative treatment options are inadequate.

¢ Limit dosages and durations to the minimum required.

* Follow patients for signs and symptoms of respiratory depression
and sedation.

RISKS OF CARDIORESPIRATORY ADVERSE REACTIONS: Serious
cardiorespiratory adverse reactions have occurred after administration of
midazolam. Warn patients and caregivers about the risks of respiratory
depression, cardiac and respiratory arrest. Respiratory depression was
observed with the administration of NAYZILAM during clinical trials.
Cardiac or respiratory arrest caused by NAYZILAM was not reported
during clinical trials.

CENTRAL NERVOUS SYSTEM DEPRESSION FROM CONCOMITANT
USE WITH OTHER CENTRAL NERVOUS SYSTEM DEPRESSANTS,
OR MODERATE OR STRONG CYP3A4 INHIBITORS: Drug products
containing midazolam, including NAYZILAM, have a central nervous
system (CNS) depressant effect.

RISKS FROM CONCOMITANT USE WITH OTHER CNS
DEPRESSANTS: NAYZILAM may cause an increased CNS-depressant
effect when used with alcohol or other CNS depressants (e.g., opioids).
Warn patients and caregivers that the use of NAYZILAM in combination
with alcohol or other CNS depressant drugs may increase the risk of
hypoventilation, airway obstruction, desaturation, or apnea and may
contribute to profound and/or prolonged drug effect.

RISKS FROM CONCOMITANT USE WITH MODERATE OR STRONG
CYP3A4 INHIBITORS: Concomitant use of NAYZILAM with moderate or
strong CYP3A4 enzyme inhibitors may result in prolonged sedation
because of a decrease in plasma clearance of midazolam. Caution
patients against engaging in hazardous occupations requiring mental
alertness, such as operating machinery, driving a motor vehicle or riding a
bicycle until they have completely returned to their level of baseline
functioning.

SUICIDAL BEHAVIOR AND IDEATION: Antiepileptic drugs (AEDs),
including NAYZILAM, increase the risk of suicidal thoughts or behavior in
patients taking these drugs for any indication. Monitor patients treated
with NAYZILAM for the emergence or worsening of depression, suicidal
thoughts or behavior, and/or any unusual changes in mood or behavior.
Advise patients and caregivers to be alert for these behavioral changes
and to immediately report them to the healthcare provider.

IMPAIRED COGNITIVE FUNCTION: Midazolam, including NAYZILAM, is
associated with a high incidence of partial or complete impairment of recall
for several hours following an administered dose. Counsel patients on
when they can engage in activities requiring complete mental

alertness, operate hazardous machinery, or drive a motor vehicle after
taking NAYZILAM.

GLAUCOMA: Benzodiazepines, including NAYZILAM, can increase
intraocular pressure in patients with glaucoma. NAYZILAM may be used
in patients with open-angle glaucoma only if they are receiving
appropriate therapy NAYZILAM is contraindicated in patients with
narrow-angle glaucoma.

ADVERSE REACTIONS: In the randomized, double-blind, placebo-
controlled trial, the most common adverse reactions (5% in any
NAYZILAM treatment group) were somnolence, headache, nasal
discomfort, throat irritation, and rhinorrhea.

NAYZILAM is a Schedule IV controlled substance.

Please see the NAYZILAM brief summary on pages [45-49] and refer to the full Prescribing Information at www.nayzilam.com.

V uch INspired by patients.
A4 Driven by science.

NAYZILAM® is a registered trademark of the UCB Group of Companies
©2019 UCB, Inc., Smyrna, GA 30080. All rights reserved.
US-P-NZ-SC-1900090





