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PHARMACY AND THERAPEUTICS COMMITTEE
DATE: August 10, 2017
LOCATION: Private Dining Room
Members Present:
Richard Pesce, M.D.
David Dodson, M.D.
Mark Anderson, MD
Richard Yap, M.D.
Helen Kuroki, MD
Nathan Chamberlain, M.D
Nathan Schatzman, M.D

CALLED TO ORDER: 7:00 A.M.
ADJOURNED:
8:00 A.M.
Guests:
Avery Hart, PharmD
Prisca Taylor, PharmD
Rima Patel, PharmD
Mandy Hill, Student
Lee Holland, Student
Sidney Lopez, Student

Members Absent:
Nan Payne, RN
Shannon Harris, RN
Michael Stipanov, M.D.
Rodney Elliott
Scott Harbaugh, Finance
Jeffrey Mullins, M.D
Jamie Barrie, PharmD
Allen Atchley, M.D.
Avni Kapadia, M.D

Sandy Vredeveld, DPh
Patrick Ellis, PharmD
Lila Heet, PharmD
Susan Fuchs, RD
Karen Babb, PharmD
Melissa Roden, RN
Patty Hicks, RN
Rhonda Polson, CNO

This meeting will be convened under the protection of the Tennessee Statute 63-6-219 and the Health Care Quality Improvement Act of 1986, Public Law 99-660. All information, case reviews, meeting minutes, statistics and correspondence are confidential
and protected. Included in that protection are those that are involved in the review of the information. Any discussion of this information outside the realm of Peer Review constitutes a breach and violates the protection of the persons involved in the breach.

AGENDA ITEM
Minutes
CHI MUE Committee

FINDINGS OR CONCLUSION
The April 2017 minutes were approved as submitted.
CHI MUE Committee May & July Decision Briefs: The medications that were reviewed at the March
national MUE committee meeting were reviewed with the committee. All new formulary agents or
formulary changes were discussed in detail with the group and described in the “Therapeutic
Interchanges and Formulary Changes” section of the minutes below. The below items will either be
deferred to a future meeting or are consistent with the current Memorial medication formulary.
A. Chemotherapy Induced Nausea & Vomiting Treatment Review: Comprehensive national review
of CINV therapies. A full review will be done for this class of medications and discussed in detail at
the October meeting.
B. Gram positive organism treatment review: Recommendations consistent with preexisting
antimicrobial stewardship policies/procedures.
C. Outpatient only medications: The following agents were discussed and already on Memorial
formulary with restrictions to outpatient infusion use only: Orencia, long-acting somatostatin
analogs, Benlysta.
D. Medication dose rounding guideline: Consistent with existing Memorial policy outlining rounding
practices for biologic and cytotoxic infusion therapies.
E. PDE5 Inhibitors: Consistent with existing Memorial medication formulary for this class of
medications.
F. Anesthesia Gases: CHI passed restriction criteria for the use of desflurane at all CHI facilities.
Local anesthesia and supply chain leadership are actively in the process of obtaining additional
isoflurane vaporizers in order to remove desflurane from local formulary. The committee will be
updated on the progress of this initiative at the next P&T meeting.
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ACTION, RESPONSIBILITY
Approved
Information only

STATUS
Complete
Complete

AGENDA ITEM
Therapeutic Interchanges
and Formulary Decisions

FINDINGS OR CONCLUSION
A. Ocrevus® (ocrelizumab) – New monoclonal antibody therapy approved for the treatment of
relapsing and primary progressive multiple sclerosis (MS). Recently restricted by national MUE
committee for outpatient infusion use only. The committee agreed with this restriction and voted to
approve this to inpatient formulary. Pharmacy will ensure that required pre-meds
(methylprednisolone + diphenhydramine) must be ordered prior to all Ocrevus infusions.
B. Zinplava® (bezlotoxumab) – New monoclonal antibody therapy approved to decrease recurrence
of C.difficile infection (CDI) for patients at high risk of recurrence. The Antimicrobial Stewardship
Sub-committee felt that the data was not adequate to justify addition to inpatient or outpatient
formulary. Dr. Anderson recommended that this not be added to formulary.
C. Mivacron® (mivacurium) – Non-depolarizing neuromuscular blocker which possesses the
shortest onset of action and offset of action among the non-depolarizing agents. This was recently
designated as a non-formulary medication by the national MUE committee. After review of the
clinical data, Dr. Schatzman felt that this agent may be useful for a small subset of patients
undergoing shorter surgical procedures and the shorter duration of effect may minimize the need
for reversal or the need for more expensive reversal agents such as sugammadex. Based on Dr.
Schatzman’s recommendation, Patrick will prepare a formal appeal of this national decision and he
will bring this forward for additional national discussion.
D. Gazyva® (obinutuzumab) – New monoclonal antibody therapy approved for treatment of CLL and
refractory follicular lymphoma. Recently restricted by national MUE committee for outpatient
infusion use only. Dr. Stipanov agreed that this therapy would be useful for some patients and he
recommended that this be added to Memorial’s outpatient infusion formulary. Pharmacy will ensure
that required pre-meds (APAP + glucocorticoid + diphenhydramine) must be ordered prior to all
Gazyva infusions.
E. Glycoprotein IIb/IIIa Inhibitors – Recent contracting changes necessitated the national review for
this class of medications. Patrick explained that he has discussed this issue with the interventional
cardiologists and they are agreeable to the national recommendation of converting all Integrilin
(eptifibatide) use to Aggrastat (tirofiban). It was recommended by Dr. Pesce to recommend
approval of this formulary change as recommended by the Invasive Cardiology committee.
F. HIV Antiretroviral Formulary Review – A full review of HIV medications was performed and
reviewed by the Antimicrobial Stewardship Sub-committee of P&T. The addition of Genvoya to
formulary was recommended by Dr. Anderson as well as the removal of the following drugs from
inpatient formulary: Truvada*, Atripla*, Stribild, Combivir*, Descovy, Epzicom*, Triumeq*, Viramune,
Reyataz, Crixivan, Lexiva, Retrovir, Prezcobix, Videx EC, Viracept, and Zerit.
* indicates that individual drug components will be utilized for these combination products.
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ACTION, RESPONSIBILITY

STATUS

Approved to outpatient formulary

Complete

Not approved to formulary

Complete

Patrick & Dr. Schatzman to prepare
potential appeal to national MUE
decision

Pending

Approved to outpatient formulary

Complete

Formulary changes approved –
Aggrastat added to formulary &
Integrilin removed from formulary

Complete

Formulary changes approved

Complete

AGENDA ITEM
Medication Safety & Policy

Medication Use Evaluation

Policy & Procedure

FINDINGS OR CONCLUSION

ACTION, RESPONSIBILITY

A. Insulin Pump Orders (mandatory use discussion) – A recent patient safety event highlighted the
need for a routine process to be in place to ensure that the insulin pump continuation orders are
available and utilized for any patient continuing on their home insulin pump therapy. The orders
were recently updated to provide clear guidance to nursing for hypo/hyperglycemic management,
patient assessment, and routine monitoring to ensure patient safety for patients on insulin pumps
while hospitalized. Patrick recommended that the use of this set become mandatory for any patient
with orders to continue a home insulin pump.
B. ADR Review – Karen reviewed with the committee the ADRs from September 2016 – February
2017. Three category 3 ADR’s were noted and these will be reported to the FDA’s MedWatch
program. No other significant trends were noted for inpatient ADRs.
C. Fleets enema (sodium phosphate enema) – A recent concern was brought forward by a
nephrology specialist regarding the risk of acute phosphate nephropathy for patients receiving
sodium phosphate enemas (SPE). Patrick explained that the risk for acute nephropathy has been
well documented with the use of oral sodium phosphate (not on inpatient formulary) although this
risk has only been documented via case reports for the enema formulation. Dr. Chamberlain
agreed that this should likely be avoided in dialysis patients and repeat dosing avoided for any
patient with serum creatinine > 1.5. A small audit of inpatient orders did reveal that adopting this
practice would likely prevent administration of this therapy to this potentially at risk group. Dr.
Pesce recommended that Dr. Chamberlain’s suggestion be accepted and implemented and
pharmacy to screen all orders and automatically discontinue any ongoing PRN orders if serum
creatinine > 1.5.
Ketamine sub-anesthetic dosing for pain – Utilization of sub-anesthetic dosing of ketamine was
discussed by the committee. Patrick explained that currently no policies specifically address where and
by whom sub-anesthetic doses of ketamine can be utilized within the hospital. Dr. Schatzman explained
that the data is not definitive on which patient populations can most benefit from this therapy but he
agreed that a clear policy should be developed to outline appropriate dosing and patient care locations
for patients receiving sub-anesthetic doses of ketamine. He will work with Patrick on the development of
this policy and he suggested limiting this to ED, ICU, and phase I recovery areas.
A. TPN Policy – Hyperglycemic management clarifications: Patrick reviewed some policy
modifications for management of hyperglycemia associated with TPN therapy. The policy edits
clearly outline the conditions in which insulin therapies can be initiated by pharmacists (sliding scale
insulin & long-acting insulin) and the parameters in which this can be increased in the presence of
persistent hyperglycemia.
B. Titrating Medications Policy – Patrick reviewed some changes to this policy that are required due
to some new JCAHO requirements related to additional required elements that must be included
with all titratable infusions (maximum dose, initial rate, titration frequency, etc.). This policy will
provide titration instructions (to be defined on eMAR) for any order that doesn’t contain all of the
required JCAHO elements. Dr. Pesce reviewed this policy and did not have any further
recommendations.

Mandatory use of order set approved

Complete

Information only

Complete

Restrictions and auto-stop approved

Complete

Patrick & Dr. Schatzman to develop
policy

Pending

Policy edits approved

Complete

Policy edits approved

Complete
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STATUS

There being no further business, the meeting was adjourned at 7:58 A.M. The next P&T meeting is October 12, 2017 at 7:00 a.m.
Respectfully submitted,
Sandy Vredeveld, D.Ph. Director of Pharmacy
Patrick Ellis, Pharm.D Pharmacy Clinical Coordinator

Approved by,
Richard Pesce, M.D. Chairman
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FORMULARY REVIEW
GENERIC NAME:

Necitumumab (Eli Lilly)

PROPRIETARY NAME:

Portrazza

INDICATIONS:
FDA Approved:
Metastatic squamous non-small cell lung cancer, in combination with gemcitabine and cisplatin
THERAPEUTIC CATEGORY:
Epidermal growth factor receptor antagonist
Necitumumab is a recombinant human IgG1 monoclonal antibody that binds to the human epidermal growth factor receptor and block
the binding of EGFR to its ligand. Binding of necitumumab induces EGFR internalization and degradation in vitro, which also leads to
antibody-dependent cellular cytotoxicity (ADCC) in EGFR expressing cells. In vivo studies using xenograft models of human cancer
have displayed necitumumab implanted in mice resulted in increased antitumor activity in combination with gemcitabine and cisplatin
as compared to mice receiving gemcitabine and cisplatin alone.
NCCN GUIDELINES:
National comprehensive cancer guidelines (NCCN) recommend first line therapy for patients with squamous non-small cell lung
cancer as platinum-based chemotherapy. This regimen includes a platinum agent, such as cisplatin or carboplatin, along with one of
the following: gemcitabine, paclitaxel, docetaxel, etoposide, vinablastine or vinorelbine. The necitumumab/gemcitabine/cisplatin
combination regimen has been removed recently from the guidelines by the NCCN Panel as a first-line systemic therapy option due to
potential toxicity, costs and limited improvement in efficacy when compared to cisplatin and gemcitabine alone. Despite the NCCN
Panel’s decision, some practitioners still may choose to use this drug because of the minimal treatment options for patients with
metastatic squamous non-small cell lung cancer, especially if they do not qualify for another targeted agent.
PHARMACOKINETICS:
Distribution
Elimination

Steady state volume of distribution is 7.0 L/kg and predicted time to steady state is
approximately 100 days.
The elimination half-life is approximately 14 days.

CLINICAL STUDIES:
The safety of necitumumab was evaluated in by a randomized, open-label, phase 3 study comparing necitumumab plus gemcitabine
and cisplatin to gemcitabine and cisplatin alone in patients with squamous non-small cell lung cancer. Patients received necitumumuab
until progressive disease or unacceptable toxicity. The most common adverse reactions in necitumumab-treated patients were rash,
vomiting, diarrhea and dermatitis acneiform. The most common severe adverse reactions included venous thromboembolic events,
rash and vomiting.
Necitumumab plus gemcitabine and cisplatin versus gemcitabine and cisplatin alone as first-line therapy in patients with stage IV squamous non-small-cell
lung cancer (SQUIRE) Study
METHODS
Study Design
Patient Enrollment
Inclusion

Open label, randomized phase 3 multinational study
Patients aged 18 years or older with histologically or cytologically confirmed stage IV squamous non-small-cell lung cancer, with an
Eastern Cooperative Oncology Group (ECOG) performance status of 0–2 and adequate organ function and who had not received previous
chemotherapy for their disease were eligible for inclusion.
Adequate organ function was defined as:
White blood cell count ≥ 3000 /μL
Absolute neutrophil count ≥ 1500/μL
Platelets ≥ 100,000/μL
Hemoglobin ≥ 9.5 g/dL
Total bilirubin ≤ 1.5 x upper limit of normal
AST/ALT ≤ 5 x upper limit of normal in presence of liver metastasis or

10

Baseline
Characteristics
Treatment Plan

RESULTS
Primary Endpoint*
Results

Adverse Events
Author’s Conclusion

AST/ALT ≤ 2.5 x upper limit of normal in absence of liver metastasis
Serum creatinine ≤ 1.2 x upper limit of normal or
Calculated creatinine clearance > 50 mL/min
Mostly male patients, mostly white patients, of which 55% of them with metastasis of more than two organ systems. Most patients were
< 60 years old, although the average age of all participants was 62 years old. An ECOG score of 2 was the most prevalent in both the
necitumumab and non-necitumumab treatment arms , 61% and 58%, respectively.
1093 patients randomly assigned to receive either:
Necitumumab 800 mg intravenously on days 1 and 8 of cycle, gemcitabine 1250 mg/m 2 intravenously on days 1 and 8 of cycle and
cisplatin 75 mg/m2 intravenously on day 1 of cycle.
OR
Gemcitabine 1250 mg/m2 intravenously on days 1 and 8 of cycle and cisplatin 75 mg/m2 intravenously on day 1 of cycle.
Necitumumab was administered over a minimum of 50 minutes and before gemcitabine administration. Gemcitabine was administered
over 30 minutes and cisplatin was administered over 120 minutes.
The primary endpoint was overall survival, defined as the time from randomization to death from any cause. Primary endpoint was
analyzed by intention to treat.
Median overall survival (in months):
Necitumumab, gemcitabine and cisplatin: 11.5 (10.4-12.6)
Gemcitabine and cisplatin: 9.9 (8.9-11.1)
Median progression free survival (in months)
Necitumumab, gemcitabine and cisplatin: 5.7 (5.6-6.0)
Gemcitabine and cisplatin: 5.5 (4.8-5.6)
Deaths:
Necitumumab, gemcitabine and cisplatin: 418 (77%)
Gemcitabine and cisplatin: 442 (81%)
The most common adverse reactions in necitumumab-treated patients were rash, vomiting, diarrhea and dermatitis acneiform. The most
common severe adverse reactions included venous thromboembolic events, rash and vomiting.
The addition of necitumumab to gemcitabine and cisplatin was associated with a statistically significant improvement in overall survival
in patients with advanced squamous non-small-cell lung cancer. This treatment effect was supported by a corresponding statistically
significant improvement in progression-free survival.

CONTRAINDICATIONS:
None
DRUG INTERACTIONS:
No formal drug interaction studies have been conducted with necitumumab
DOSING AND ADMINISTRATION:
Adult Dosing and Schedule

Administration

Recommended 800 mg intravenous infusion on Day 1 and 8 of each 3-week cycle prior to gemcitabine and cisplatin
infusions, for a maximum of six 3-week cycles of combination therapy. Portrazza may be continued as monotherapy
until disease progression or unacceptable toxicity.

It should be noted that all drugs in regimen are given on days 1 and 8 of cycle except cisplastin, which is only given on
day 1 of cycle. This difference in therapy could potentially cause confusion in dosing by providers and should be made
apparent when regimen is prescribed.
Necitumumab should be administered as an intravenous infusion over 60 minutes.

DOSING ADJUSTMENTS:
Infusion-related reactions

Dermatologic Toxicity

Reduce the infusion rate by 50% for Grade 1 infusion related reaction
Stop infusion for Grade 2 reaction, until signs and symptoms have resolved and resume at a reduced rate of 50%
Permanently discontinue for Grade 3 or 4 reactions
Patients who experience infusion related Grade 1 or 2 reactions may pre-medicate with diphenhydramine
hydrochloride (or equivalent) prior to all subsequent necitumumab infusions. Patients who have experienced a second
Grade 1 or 2 reaction may pre-medicate for all subsequent infusions with diphenhydramine, acetaminophen and
dexamethasone prior to each necitumumab infusion.
Withhold for Grade 3 rash or acneiform rash until symptoms resolve, then reduce dose to 400 mg for at least one
treatment cycle. May resume 600 to 800 mg dose if symptoms do not worsen.
Permanently discontinue if:
Grade 3 rash or acneiform rash do not resolve within 6 weeks
Reactions worsen or become intolerable at a dose of 400 mg
Patient experiences Grade 3 skin induration/fibrosis
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VTE/ATE

Hypomagnesemia

In clinical trials venous and arterial thromboembolic events, some fatal, were observed with necitumumab in
combination with gemcitabine and cisplatin. Necitumumab should be discontinued in patients with serious or lifethreatening VTE/ATE
Withhold for Grade 3 or 4 electrolyte abnormalities. Replete electrolytes as medically appropriate.

MONITORING:
Monitor serum electrolytes, including serum magnesium, potassium and calcium with aggressive replacement when warranted before
and after necitumumab administration due to risk of cardiopulmonary arrest and/or sudden death and hypomagnesemia. Monitor for
dermatologic toxicities and withhold or discontinue for severe toxicity. Monitor for signs and symptoms of infusion related reactions
both during and following infusion. Discontinue for severe reactions.
WARNING AND PRECAUTIONS:
Black Box Warning: Monitor serum electrolytes, including magnesium, potassium and
calcium prior to each infusion during treatment and after administration for at least 8 weeks
after the last dose. Withhold necitumumab for Grade 3 or 4 electrolyte abnormalities
Black Box Warning: Monitor for hypomagnesemia, hypocalcaemia and hypokalemia prior to
each infusion and for at least 8 weeks following completion of therapy. The median time to
development was 6 weeks.
Discontinue for patients with serious or life threatening VTE or ATE
Discontinue for severe skin reactions, or for Grade 3 induration/fibrosis
Monitor patients during and following infusion for signs and symptoms of infusion related
reactions. Discontinue for serious or life-threatening reactions.
Not indicated for the treatment of patients with non-squamous NSCLC.

Cardiopulmonary Arrest

Hypomagnesemia

Venous and Arterial Thromboembolic Events (VTE or ATE)
Dermatologic Toxicities
Infusion-Related Reactions
Non-Squamous NSCLC
-Increased Toxicity and Increased Mortality
Embryo-Fetal Toxicity

Based on animal data and mechanism of action, necitumumab can cause fetal harm. Advise
pregnant women of the potential risk to the fetus. Advise females of reproductive potential to
use effective contraception during treatment and for three months following the final dose.

ADVERSE REACTIONS:
Adverse Reaction
Skin and Subcutaneous Tissue Disorders
Rash
Dermatitis Acneiform
Acne
Pruritus
Dry Skin
Skin fissures
Gastrointestinal Disorders
Vomiting
Diarrhea
Stomatitis
Investigations
Weight decreased
Respiratory, Thoracic, and Medistinal Disorders
Hemoptysis
Pulmonary embolism
Nervous System Disorders
Headache
Vascular Disorders
Venous Thromboembolic
Eventsa
Infections and Infestations
Paronychia
Eye Disorders
Conjunctivitis

Portrazza + Gemcitabine + Cisplatin
N=538 (%)

Gemcitabine +
Cisplatin
N= 541 (%)

44
15
9
7
7
5

6
0.6
0.6
0.9
1
0

29
16
11

25
11
6

13

6

10
5

5
2
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6

9

5

7

0.2

7
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PHARMACOECONOMICS/COST:
Product (Name, Strength, Form)
800 mg/50 ml SDV
Annualized cost per patient: $141,494.40

Cost per Vial
PHS (340B)
$3081.63
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Contract/GPO
$4161.60

CONCLUSION & RECOMMENDATION:
Necitumumab is an epidermal growth factor receptor (EGFR) antagonist. Along with standard first line therapy of gemcitabine and
cisplatin, necitumumab improves overall survival (11.5 months), compared to gemcitabine and cisplatin alone (9.9 months).
Progression free survival was shown to be increased to 5.7 months with necitumumab, compared to 5.5 months with gemcitabine and
cisplatin alone. Adverse events were increase in the necitumumab group, with the most prevalent being rash and dermatitis acneiform.
Although both overall survival and progression free survival data were statistically significant, it is important to consider adverse
events and the overall quality of life of patients receiving therapy. The total recorded outcome of 1.6 months improvement in overall
survival must outweigh the potential adverse events, as well as correspond with individual patient wishes in this treatment population.
The necitumumab/gemcitabine/cisplatin combination regimen has been removed recently from the guidelines by the NCCN Panel as a
first-line systemic therapy option due to potential toxicity, costs and limited improvement in efficacy when compared to cisplatin and
gemcitabine alone. Despite the NCCN Panel’s decision, some practitioners still may choose to use this drug because of the minimal
treatment options for patients with metastatic squamous non-small cell lung cancer, especially if they do not qualify for another
targeted agent. It is recommended that necitumumab be approved for outpatient infusion use only for FDA-approved
indications or payer approved off-label indications subsequent to insurance approval or pre-authorization.
FAILURE, MODE AND EFFECTS ANALYSIS (FMEA)
Medication Management Step
Selection & Procurement
Therapeutic interchange?

Identified Risk

Special Ordering Requirements?

Yes

Storage
LASA* separation of stock?

No

Special storage (e.g. refrigeration, protect from light, controlled
substance)?
Pharmacist/Technician Education?
Ordering & Prescribing
Restriction to particular specialty, indication, or particular
patient population?
Dosing Issues (e.g. renal, hepatic dosage adjustment, max dose
warnings)?
Drug Interactions?

Steps for Prevention

N/A
Prior approval required, restricted to outpatient use

Yes

Refrigeration and protection from light required

Yes

Restricted to outpatient clinic use only

No
No

Pregnancy?

Yes

Absolute Contraindications?

No

Requires Order Set, Protocol, concomitant therapy with another
drug?
LASA* nomenclature issues?

Yes

Prescriber education?

N/A

Processing, Preparing, & Dispensing
High-risk drug double check?

No

Drug Interaction check in place?

N/A

LASA* computer warnings?

N/A

Administration Notes for MAR (e.g. handling precautions,
surrounding food or other drugs)?
Packaging/Labeling (e.g. prepacking)?

N/A

Dispensing (e.g. auxiliary labeling, light protection,
refrigeration)?
Documentation required (e.g. double check, worksheet)?

Yes

Although there are no adequate and well controlled studies in pregnant
women, necitumumab can cause fetal harm when administered during
pregnancy based on its mechanism of action and animal data. Consider
the potential risk to the fetus when prescribing to a pregnant woman.

Dosing should be coordinated as part of regimen utilizing gemcitabine
and cisplatin

No

Necitumumab is not considered a high risk medication per NIOSH
standards although facilities may consider requiring a high risk double
check depending on facility specific policies/procedures.

N/A
Follow standard protocol for admixture and dispensing of CSPs

N/A
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Pharmacist/Technician Education?
Administration
Handling precautions, high-risk double check, administration
with/without food, interactions, incompatibilities, or other
administration information?
Special delivery system (e.g. pump)?

Yes

Preparation and mixing instructions must be followed per package
insert

N/A

N/A

Documentation required? (e. g. double check)

N/A

Nurse education?

Yes

Nursing should be educated regarding the possibility of infusion related
and dermatologic reactions and should monitor for these reactions
appropriately.

Yes

See above commendts regarding infusion related and dermatologic
reactions
Monitor serum electrolytes, including serum magnesium, potassium and
calcium with aggressive replacement when warranted before and after
necitumumab administration due to risk of cardiopulmonary arrest
and/or sudden death and hypomagnesemia.

Monitoring
Interactions, adverse effects, efficacy, changes in renal function,
or similar?
Follow-up laboratory tests?

Education?

Yes

N/A
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FORMULARY REVIEW
GENERIC NAME:

Midostaurin (Novartis)

PROPRIETARY NAME:

Rydapt

INDICATIONS:
FDA Approved
Newly diagnosed adults with acute myeloid leukemia (AML) that is FLT3 mutation positive. It is to be used in combination with standard cytarabine and
daunorubicin induction and cytarabine consolidation
Aggressive systemic mastocytosis (ASM), systemic mastocytosis with associated hematological neoplasm (SM-AHN) or mast cell leukemia (MCL)

THERAPEUTIC CATEGORY:
Multi-kinase inhibitor
Rydapt is a multiple kinase inhibitor and has demonstrated the ability to inhibit FLT3 receptor signaling. Additionally it inhibits cell
proliferation and induces apoptosis in leukemic cells expressing ITD and TKD mutant FLT3 receptors or overexpressing wild type
FLT3 and PDGF receptors.
PHARMACOKINETICS:

Absorption
Distribution
Metabolism
Excretion
Cmax (mg/L)
Bioavailability (%)
t ½ (hr)
Vd (L/kg)
AUC (mg*h/L)
Protein binding (%)
Fraction excreted unchanged in urine (%)
Dose adjustment in renal insufficiency
Dose adjustment in geriatric patients
Dose adjustment in hepatic insufficiency

Product Name
Administered orally, Tmax 1-3 hours in the fasted state
AUC increases 1.2-fold with standard meal (1.6 with high fat meal)
Cmax reduced by 20% with standard meal (27% with high fat meal)
Tmax delayed to 2.5-3 hours with standard meal or high fat meal
Distributed mainly in plasma in vitro
Primary metabolism by CYP3A4
95% fecal, 5% in urine
Not reported
Not reported
21 hours for midostaurin, 32 hours for active metabolite CGP62221, 482 hours for CGP52421
Geometric mean volume of distribution = 95.2L
Not reported
99.8%
Not reported
Mild to moderate renal impairment (CrCl >30mL/min) showed no clinically meaningful effects on
midostaurin. Severe renal impairment (CrCl 15-29mL/min) was not studied
No overall difference in safety shown in patients >65 years old. Administration to elderly patients
should be with caution
Mild to moderate hepatic impairment showed no clinically meaningful effects on midostaurin. Severe
hepatic impairment was not studied

CLINICAL STUDIES:
STUDY NAME: The Multi-Kinase Inhibitor Midostaurin (M) Prolongs Survival Compared with Placebo (P) in Combination with Daunorubicin (D)/Cytarabine (C)
Induction (ind), High-Dose C Consolidation (consol), and As Maintenance (maint) Therapy in Newly Diagnosed Acute Myeloid Leukemia (AML) Patients (pts)
Age 18-60 with FLT3 Mutations (muts): An International Prospective Randomized (rand) P-Controlled Double-Blind Trial (CALGB 10603/RATIFY [Alliance])
Trial design
Intervention

Inclusion
Demographics
Results

Randomized, double-blind placebo controlled
Rydapt 50mg BID with food on days 8-21 in combination with daunorubicin (60 mg/m2 daily on Days 1 to 3) /cytarabine (200
mg/m2 daily on Days 1 to 7) for up to two cycles of induction and high dose cytarabine (3 g/m2 every 12 hours on Days 1, 3 and 5)
for up to four cycles of consolidation, followed by continuous RYDAPT or placebo treatment according to initial assignment for up
to 12 additional 28-day cycles. There was no re-randomization at the start of post consolidation therapy.
Previously untreated AML patients age 18-60. FLT3 mutation status was screened and patients were stratified according to their
FLT3 mutation subtype [TKD v. ITD allelic mutation fraction (high >0.7 or low 0.05-0.7)].
Patients with acute promyelocytic leukemia (APL) or therapy-related AML were not eligible.
Multinational study conducted in 225 sites in 17 countries. Median age of patients was 48 years. 44% of patients were males.
Result
Outcome
P-value
Midostaurin
Placebo
(N = 360)
(N = 357 )
Overall survival (OS) Median, mos
74.7
26.0
P = 0.007
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Event Free Survival (EFS) Median, mos
Complete remission (CR) Rate, %

8.0
59

3.0
54

P = 0.0044
P = 0.18

STUDY NAME: Efficacy and Safety of Midostaurin in Advanced Systemic Mastocytosis
Trial design

Open label study
Midostaurin 100mg BID in 4-week continuous cycles. Treatment continued until disease progression, death or
unacceptable toxicities.
Adults 18 years old or older with aggressive systemic mastocytosis, systemic mastocytosis with an associated
hematologic neoplasm or mast cell leukemia. Patients with at least one measurable clinical finding of mast cell organ
damage were included in the primary efficacy population.
116 patients were enrolled at 29 sites. Of that 89 patients had mastocytosis-related organ damage making them
eligible for inclusion in the primary efficacy population. Of these patients 66% were males in the intent to treat group
with an a median age of 63. 55% of patients had no previous therapy. Of included patients 27% had one clinical
finding (C-finding), 17% had two and 33% had three or more.
Any Advanced
Aggressive systemic
systemic
Systemic mastocytosis with
Mast-cell leukemia
mastocytosis
mastocytosis
AHN (N=57)
(N=16)
(N=16)
(N=89)

Intervention
Inclusion

Demographics

Results

Overall
response rate^,
% (95% CI)
Duration of
response, mo
(95% CI)
Major response,
no (%)
Partial
response, no
(%)

60 (49-70)

75 (48-93)

58 (44-71)

50 (25-75)

24.1 (10.8-NE#)

NR (24.1-NE#)

12.7 (7.4-31.4)

NR (3.6-NE#)

40 (45)

10 (62)

23 (40)

7 (44)

13 (15)

2 (12)

10 (18)

1 (6)

11 (12)

1 (6)

7 (12)

3 (19)

Stable disease,
no (%)

# : NE = not estimated
^ : Response was defined as any major, or partial response.
Major response: One or more major C-findings resolved.
Partial response: Good partial response - one or more C-findings improved by more than 50% or Minor partial response - one or more C-findings improved by 20-50%.

CONTRAINDICATIONS:
Hypersensitivity to midostaurin or to any of the excipients
DRUG INTERACTIONS:
Interacting Drug

Effect

Strong CYP3A inhibitors

Coadministration with strong CYP3A inhibitors may increase midostaurin concentrations (especially pronounced if
administered in the first week of Rydapt administration)
May increase risk of toxicity
Coadministration with strong CYP3A inducers may decrease concentrations of midostaurin
May reduce efficacy
Midostaurin and metabolites inhibit CYP1A2, CYP2C8, CYP2C9, CYP2C19, CYP2D6, and CYP2E1
And induce CYP1A2, CYP2B6, CYP2C8, CYP2C9, CYP2C19, and CYP3A in vitro.
Midostaurin inhibits organic anion transporter polypeptide (OATP) 1A1 and induces multidrug resistance protein (MRP) 2 in
vitro.
The package insert recommends considering interval assessments of QT by EKG if RYDAPT is taken concurrently with
medications that can prolong the QT interval. However, a randomized placebo and moxifloxacin controlled multiple-dose,
blinded study failed to show a clinically significant increase in QTc for midostaurin or its active metabolites

Strong CYP3A inducers
Effects of midostaurin on other
drugs

Concomitant meds that prolong QT
interval

DOSING AND ADMINISTRATION
AML

Patient selection based on presence of FLT3 mutation positivity as detected by an FDA-approved test
Recommended dose is 50mg PO BID with food days 8-21 of each cycle of induction with cytarabine and daunorubicin and on
days 8-21 of each cycle of consolidation with high dose cytarabine
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ASM, SM-AHN and MCL
Administration

100mg PO BID with food. Continue until disease progression or unacceptable toxicity occurs. See dose adjustments section
for dose adjustments specific to ASM, SM-AHN and MCL
With food. Administer prophylactic anti-emetics before treatment with Rydapt. If dose is missed or vomited do not make up
the dose, skip to the next scheduled dose. Do not open or crush capsules.

DOSING ADJUSTMENTS:
Hepatic Impairment

Not studied in severe hepatic impairment

Renal Impairment

Not studied in severe renal impairment

Toxicity
ANC less than 1 x 109/L attributed to
RYDAPT in patients without MCL, or ANC
less than 0.5 x 109/L attributed to RYDAPT
in patients with baseline ANC value of 0.51.5 x 109/L
Platelet count less than 50 x 109/L
attributed to RYDAPT in patients without
MCL, or platelet count less than 25 x 109/L
attributed to RYDAPT in patients with
baseline platelet count of 25-75 x 109/L
Hemoglobin less than 8 g/L attributed to
RYDAPT in patients without MCL, or lifethreatening anemia attributed to RYDAPT
in patients with baseline hemoglobin value
of 8 -10 g/L

Interrupt RYDAPT until ANC greater than or equal to 1 x 109 /L, then resume RYDAPT at 50 mg twice daily, and if
tolerated, increase to 100 mg twice daily.
Discontinue RYDAPT if low ANC persists for > 21 days and is suspected to be related to RYDAPT.
Interrupt RYDAPT until platelet count greater than or equal to 50 x 109 /L, then resume RYDAPT at 50 mg twice
daily, and if tolerated, increase to 100 mg twice daily.
Discontinue if low platelet count persists for > 21 days and is suspected to be related to RYDAPT.
Interrupt RYDAPT until hemoglobin greater than or equal to 8 g/L, then resume RYDAPT at 50 mg twice daily, and
if tolerated, increase to 100 mg twice daily.
Discontinue if low hemoglobin persists for > 21 days and is suspected to be related to RYDAPT.

Grade 3/4 nausea and/or vomiting despite
optimal anti-emetic therapy

Interrupt RYDAPT for 3 days (6 doses), then resume RYDAPT at 50 mg twice daily, and if tolerated, increase to 100
mg twice daily.

Other Grade 3/4 non-hematological
toxicities

Interrupt RYDAPT until event has resolved to ≤ Grade 2, then resume RYDAPT at 50 mg twice daily, and if
tolerated, increase to 100 mg twice daily.

WARNING AND PRECAUTIONS:
Warning and Precautions
Embryo-fetal toxicity. Low birth weight, fetal toxicity and miscarriage have been seen in animal models. Inform pregnant women as to the risk to the fetus.
Confirm pregnancy status within 7 days of initiation. Men and women should use contraception during treatment and for at least 4 months after the last dose
Pulmonary toxicity. Cases of interstitial lung disease and pneumonitis, some fatal have occurred in patients treated with midostaurin as monotherapy or with
chemotherapy

RECOMMENDED MONITORING:
FLT3 receptor mutation status in AML
Consider monitoring QT interval with EKG if Rydapt is taken with other medications that can prolong QT
CBC with differential (in SM) weekly for the first 4 weeks. Every other week for the following 8 weeks. Monthly thereafter
Monitor patients with pulmonary symptoms for development of interstitial lung disease or pneumonitis
Monitor patients taking CYP3A inhibiting medication for increase in toxicity

ADVERSE REACTIONS
Adverse Reactions (AML)
Gastrointestinal
Central Nervous System
Hematologic and Oncologic
Infection

Neuromuscular & skeletal
Respiratory

Nausea
Mucositis
Vomiting
Headache
Febrile neutropenia
Petechiae
Device-related infection
Upper respiratory tract
infection
Musculoskeletal pain
Epistaxis

Patients Treated with Placebo (N=226)*
%
70 (10 grade ≥3)
62 (13 grade ≥3)
53 (5 grade ≥3)
38
81 (83 grade ≥3)*
27
17 (10 grade ≥3)

Patients treated with Rydapt (N=229)*
%
83 (6 grade ≥3)
66 (11 grade ≥3)
61 (3 grade ≥3)
46
83 (84 grade ≥3)*
36
24 (16 grade ≥3)

15

20

31
24

33
28
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Systemic

Renal and urinary

Hyperglycemia

17

20

a-PTT prolonged

8

13

Renal insufficiency

9

12

ALT increased
Hypernatremia
Hypocalcemia

Patients Treated with Placebo (N=335)*
%
69 (16 grade ≥3)
15 (2 grade ≥3)
70 (8 grade ≥3)

Patients treated with Rydapt (N=345)*
%
71 (20 grade ≥3)
21 (1 grade ≥3)
74 (7 grade ≥3)

Lab abnormalities
Lab abnormalities

PHARMACOECONOMICS/COST:
Product (Drug, Strength, Form )
Rydapt, 25mg capsules

NDC
00078-0698-99 (56 capsules)
00078-0698-19 (112 capsules)

Contract/GPO Price
$123.74/capsule

CONCLUSION & RECOMMENDATION:
Sorafenib is only available through specialty pharmacy distribution channels. Specialty pharmacy is a newer distribution process that
is often utilized for pharmaceutical and biological products that have high acquisition costs, are difficult to manage, and/or present
reimbursement challenges. Specialty pharmacy medications such as Rydapt may be purchased by acute care hospitals although it is
generally preferred to arrange for the medication to be distributed to the patient directly from the specialty pharmacy as a patient
specific prescription due to the high cost and to ensure patient affordability if long term therapy is needed.
Rydapt (Midostaurin) is FDA-approved for newly diagnosed adults with acute myeloid leukemia (AML) that is FLT3 mutation
positive. It is to be used in combination with standard cytarabine and daunorubicin induction and cytarabine consolidation. As stated
above, in FLT3 positive patients it appears from recent data that Rydapt may be a promising adjunct therapy in the acute setting for
patients presenting with this unfavorable genetic mutation.
Recommendation: Since this therapy is not to begin until day #8 of induction therapy for AML it is recommended to
coordinate obtainment via specialty pharmacy channels as a patient specific prescription due to the high cost and to ensure
patient affordability for continuation of the remainder of the induction cycle. In the event that this is unable to be coordinated
prior to day #8, Rydapt may be ordered by the inpatient pharmacy in order to prevent a delay in therapy initiation.
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Rasburicase (Elitek®) Orders
INDICATION:
Allopurinol oral or IV if needed should generally be regarded as first line therapy for prevention/treatment of tumor lysis syndrome,
along with adequate hydration. Rasburicase should be considered in the setting of a hematologic or high-risk malignancy (i.e. Burkitt
lymphoma, ALL, etc.) with evidence of significant metabolic derangements, such as hyperuricemia, hyperkalemia, renal dysfunction,
etc. Aggressive hydration plus allopurinol are the first-line steps to preventing and treating tumor lysis, however, that may be inadequate
for some intermediate and high risk patients. Below are criteria, of which at least one should be met, for the use of rasburicase.
CONTRAINDICATIONS TO RASBURICASE:
 Glucose-6-phosphatase dehydrogenase (G6PD) deficiency
 History of anaphylaxis, hypersensitivity reaction, or methemoglobinemia with rasburicase

INDICATION - PLEASE SELECT APPROPRIATE SECTION BELOW:
□ Patients at high risk for tumor lysis syndrome (i.e. leukemia, lymphoma, or high-risk solid
tumor) with a SCr > 1.5 times ULN AND meet at least one of the following criteria:
 Uric acid level > 8 mg/dL before chemotherapy
 WBC > 25,000 units/mm3
 LDH > 500 units/L
□

Patients at high risk for tumor lysis syndrome (i.e. leukemia, lymphoma, or high-risk solid tumor) with a SCr < 1.5 times
ULN and meet at least two of the following criteria:
 Uric acid level > 8 mg/dL before chemotherapy
 WBC > 25,000 units/mm3
 LDH > 500 units/L

□

Patients with newly diagnosed or relapsed malignancy about to undergo or already undergoing chemotherapy treatment with
hyperuricemia (uric acid ≥ 8 mg/dL) despite 48 hours of oral/IV allopurinol therapy (exception: Burkitt’s lymphoma,
leukemia with packed marrow)

□

Patients who are considered appropriate for allopurinol therapy and have hyperuricemia (uric acid ≥ 8), but have a history of
a serious adverse event associated with allopurinol use

DOSING & ADMINISTRATION:
Fixed dose therapy (3 mg or 6 mg) is preferred over weight based dosing due to similar clinical efficacy.
Single dose therapy
□ 3 mg IV over 30 minutes x 1 dose (patients weighing < 90 kg AND baseline uric acid < 18)
□ 6 mg IV over 30 minutes x 1 dose (patients weighing > 90 kg OR baseline uric acid > 18 mg/dL)
Repeat doses:
A second repeat dose of 3 or 6 mg can be administered if uric acid levels have not normalized within 12 to 24 hours after the first
dose. Subsequent repeat doses (if needed) should also be capped at 6mg.
MONITORING:
Uric acid samples should be ordered/entered for early AM following rasburicase dose, but not sooner than 12 hours after rasburicase
dosing.
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FORMULARY REVIEW
GENERIC NAME:
PROPRIETARY NAME:

Betrixaban (Portola)
Bevyxxa®

INDICATIONS:
FDA Approved:
VTE Prophylaxis in at-risk, acutely ill, hospitalized medical patients

THERAPEUTIC CATEGORY:
Oral Factor Xa Inhibitor
COMPARISON TO SIMILAR MEDICATIONS:
Bevyxxa® (betrixaban) is a novel Factor Xa inhibitor direct oral anticoagulant and the only oral agent approved for the prophylaxis of
venous thromboembolism (VTE) in adult patients hospitalized for an acute medical illness who are at risk for thromboembolic
complications due to moderate or severe restricted mobility and other risk factors for VTE. It has a similar side effect profile
compared to the other Factor Xa inhibitors, although it does differ in that it is only minimally metabolized by CYP enzymes (< 1%)
and has the least renal clearance of all approved direct-acting oral anticoagulants (< 10%). However, betrixiban does have the longest
half-life when compared to the other available DOACs. There are currently no head-to-head trials comparing the efficacy of
betrixaban to other oral Factor Xa or thrombin inhibitors due to its unique indication for VTE prophylaxis. While this therapy is the
only direct oral anticoagulant (DOAC) indicated for prevention of VTE in adult hospitalized patients, other established injectable
medications are readily available for this indication (enoxaparin, unfractionated heparin, fondaparinux, etc.). Although betrixaban is
available as an oral option for thromboprophylaxis, the effective half-life of 19-27 hours may prove to be problematic in the event
patients require surgical or other interventional procedures or invasive diagnostic tests while hospitalized. The therapeutic effects of
betrixaban may persist for at least 72 hours after the last dose.
PHARMACOKINETICS:
Absorption

Distribution
Metabolism
Elimination

Betrixaban peak concentrations (Cmax) are reached within 3 to 4 hours following oral administration. Systemic bioavailability is 34% of the
dose. When administered with a low-fat (900 calories, 20% fat) meal, the mean Cmax and AUC were reduced by 70% and 61%,
respectively. When administered with a high-fat (900 calories, 60%fat) meal, the mean Cmax and AUC were reduced by 50% and 45%,
respectively. The effect of food on betrixaban can be observed for up to 6 hours after meal intake.
Betrixaban is 60% plasma protein–bound, invitro, and the apparent volume of distribution is 32 L/kg.
Mostly unchanged betrixaban is found in human plasma. CYP-independent hydrolysis forms two inactive major metabolites that account for
15-18% of circulating drug-related material. <1% metabolized by CYP enzymes: 1A1, 1A2, 2B6, 2C9, 2C19, 2D6, and 3A4.
The effective elimination half-life is 19-27 hours. Following oral administration of radio-labeled betrixaban, ~85% was recovered in feces
and 11% recovered in urine. Betrixiban is primarily excreted in the gut (82-89%) through the hepatobiliary route, likely via P-gp efflux
pump as mostly unchanged drug.

CLINICAL STUDIES:
The safety and efficacy of betrixaban was primarily established in a randomized, double-blind, multinational clinical trial comparing
extended duration betrixaban to short duration of enoxaparin in the prevention of VTE in an acutely medically ill hospitalized
population with risk factors for VTE (APEX). Key end points in this study were the occurrence of proximal DVT, non-fatal PE, or
VTE-related death and bleeding-related events. Thromboembolic events were observed in fewer patients receiving betrixaban;
however bleeding events were also higher in the treatment group.
Acutely Medically Ill Prevention with Extended Duration Betrixaban (APEX) Study
METHODS
6 week, phase III, randomized, double-blind, double dummy, parallel group, multinational clinical trial
Study Design
Adults >40 years of age hospitalized for a specified acute medical illness (heart failure, respiratory failure, infectious disease, rheumatic
Patient Enrollment
disease, or ischemic stroke), have additional risk factors for VTE, have been and are expected to be severely immobilized for 24 hours
Inclusion
during the hospitalization, and are expected to be moderately and/or severely immobilized for at least 4 days after admission
randomization with anticipated survival of at least 8 weeks.
Risk factors for VTE at study initiation included:
>75 years of age
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Baseline
Characteristics
Treatment Plan

RESULTS
Primary Endpoint*

Results

Adverse Events

Author’s Conclusion

60-74 years of age with D-dimer >2x ULN
40-59 years of age with D-dimer >2x ULN and a history of either VTE or cancer
Mostly female patients, mostly white (93%), with acute decompensated heart failure the most prevalent acute medical illness at
hospitalization (45%). Average age 76.4 years of age, with 68% of patients >75 years of age. 97% were severely immobilized at study
entry; 62% had D-dimer >2x ULN.
7513 patients randomly assigned to receive either:
Betrixaban 160 mg orally on day 1, then 80 mg orally once daily for 35-42 days AND subcutaneous placebo once daily for 6-14 days
OR
Enoxaparin 40 mg subcutaneously once daily for 6-14 days AND betrixaban placebo orally once daily for 35-42 days
Betrixaban doses were reduced by 50% in patients with severe renal impairment (CrCl >15 to <30 mL/min) or concomitant P-gp
inhibitors. Enoxaparin dose was reduced to 20 mg daily in patients with severe renal impairment.
Efficacy was based on the composite outcome of the occurrence of any of the following events up to Day 35 visit:
Asymptomatic proximal DVT (detected by ultrasound)
Symptomatic proximal or distal DVT
Non-fatal PE
VTE-related death
The primary and secondary safety outcomes were bleeding-related events.
Primary efficacy outcome:
Cohort 1 (patients with elevated D-dimer): 6.9% betrixiban; 8.5% enoxaparin (P=0.054)
*Cohort 2 (patients with elevated D-dimier or an age > 75): 5.6% betrixiban; 7.1% enoxaparin (P=0.03)
*Overall Population: 5.3% betrixiban; 7% enoxaparin (P=0.006)
* Results considered exploratory due to the result in cohort 1
Principal safety outcome (major bleeding):
0.7% betrixiban; 0.6% enoxaparin (P=0.55)
The most common adverse reactions (>5%) with betrixaban were related to bleeding. Overall, 54% of patients receiving betrixaban
experienced at least one adverse reaction compared with 52% of patients receiving enoxaparin. The frequency of patients reporting
serious adverse reactions were similar between betrixaban (18%) and enoxaparin (17%). The most frequent reason for treatment
discontinuation was bleeding, with an incidence rate for all bleeding episodes of 2.4% and 1.2% for betrixaban and enoxaparin,
respectively. The incidence rate for the principal safety outcome of major bleeding episodes was 0.67% and 0.57% for betrixaban and
enoxaparin, respectively. See table below for full details regarding rates for major bleeding and clinically relevant non-major bleeding..
Betrixaban is an effective alternative for extended VTE prophylaxis for a specific population of acutely ill, severely immobilized patients.

* It is important to note that initially the study failed, by a small margin, to meet its primary efficacy endpoint in patients with an elevated serum
level of D-dimer (potential biomarker for VTE). The original study design had called for a halt to further planned analyses in the absence of
statistical efficacy in this population. However, the research team modified their approach and completed additional planned analyses resulting in a
finding of statistical efficacy in the combined group of patients who were at least 75 years of age or had an elevated D-dimer level and also in the
overall study population. Two thirds of these patients had been enrolled in the study in accordance with an enrichment strategy described by the
FDA in a draft guidance. The results of these additional analyses are considered “exploratory” per the study authors.

COMPARATIVE EFFICACY:
To date, no head-to-head trials have been conducted directly comparing the efficacy of betrixaban to other Factor Xa inhibitors.
CONTRAINDICATIONS:
DRUG INTERACTIONS:
Betrixaban is a substrate of P-gp and concomitant use of P-gp inhibitors (e.g., amiodarone, azithromycin, verapamil, ketoconazole,
clarithromycin) results in an increased exposure of betrixaban, and dose reduction is recommended. Co-administration of anticoagulants,
antiplatelet drugs, NSAIDs, and thrombolytics may increase the risk of bleeding.
DOSING AND ADMINISTRATION:
The initial dose is 160 mg orally on day 1, followed by 80 mg orally once daily for 35-42 days.
Adult Dosing/Indication
Betrixaban is not approved for use in the pediatric population.
Pediatric
Dosing/Indication
Betrixaban should be administered with food at the same time each day.
Administration
DOSING ADJUSTMENTS:
Hepatic Impairment
Renal Impairment

Use is not recommended in patients with hepatic impairment since intrinsic coagulation abnormalities may exist (has not been
studied).
CrCl >15 to <30 mL/min: 80 mg orally on day 1, followed by 40 mg orally once daily for 35-42 days. If patient is also receiving a
concomitant P-gp inhibitor, avoid use of betrixaban.
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Initial: 80 mg orally on day 1, followed by 40 mg orally once daily for 35-42 days. If patient also has severe renal impairment
(CrCl >15 to <30 mL/min), avoid use of betrixaban.

P-gp Inhibitors

WARNING AND PRECAUTIONS:
The warnings and precautions for betrixaban are similar to those of the other oral factor Xa inhibitors.
Warning and Precautions
Spinal/Epidural Hematoma

Black Box Warning: Epidural or spinal hematomas may occur in patients treated with betrixaban who are receiving neuraxial
anesthesia or undergoing spinal puncture. The risk of these events may be increased by the use of in-dwelling epidural
catheters or the concomitant use of medical products affecting hemostasis. These hematomas may result in long-term or
permanent paralysis. Do not remove an epidural catheter earlier than 72 hours after the last administration of betrixaban. Do
not administer the next betrixaban dose earlier than 5 hours after the removal of the catheter.
Betrixaban increase the risk of bleeding and can cause serious and potentially fatal bleeding. Concomitant use of drugs
affecting hemostasis further increases the risk of bleeding. There is currently no established reversal agent for betrixaban, and
the anticoagulant effect of betrixaban can be expected to persist for at least 72 hours after the last dose.
The safety and efficacy of betrixaban have not been established in patients with prosthetic heart valves due to lack of study
data.
Patients with severe renal impairment (CrCl >15 to <30 mL/min) taking betrixaban may have an increased risk of bleeding
events.
Patients on concomitant P-gp inhibitors with betrixaban may have an increased risk of bleeding. It is recommended to reduce
dose of betrixaban 50% in patients receiving or starting P-gp inhibitors.

Risk of Bleeding

Prosthetic heart valves
Severe Renal Impairment
Concomitant P-gp Inhibitors

ADVERSE REACTIONS
Common adverse events have included hemorrhage (clinically relevant non-major bleeding), hypertension, headache, hypokalemia,
constipation or diarrhea, nausea, urinary tract infection, hematuria, and epistaxis. Adverse events occurring <1% include
hypersensitivity reaction and major hemorrhage.

Most Common Adverse Events in the APEX Trial
Betrixaban
N = 3,716
n (%)

Enoxaparin
N = 3,716
n (%)

Epistaxis

58 (2)

24 (1)

Hematuria

62 (2)

28 (1)

UTI

123 (3)

87 (2)

Constipation

110 (3)

102 (3)

Hypokalemia

93 (3)

84 (2)

Hypertension

89 (2)

80 (2)

Headache

74 (2)

59 (2)

Nausea

67 (2)

56 (2)

Diarrhea

64 (2)

61 (2)

Adverse Reactions
Bleeding-Related (All Sources)

Non Bleeding-Related

Bleeding events in APEX study through 7 days after discontinuation of all study drugs (safety population)
Parameter
Major Bleeding
Gastrointestinal
Intracranial Hemorrhage
Intraocular
Fatal Bleeding
Clinically Relevant Non-Major Bleeding

Betrixaban
(N = 3,716)

Enoxaparin
(N = 3,716)

25 (0.67)

21 (0.57)

19 (0.51)
2 (0.05)
0 (0)
1 (0.03)

9 (0.24)
7 (0.19)
1 (0.03)
1 (0.03)

91 (2.45)

38 (1.02)
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Betrrixaban vs. Enoxaparin RR (95% CI)
1.19 (0.67, 2.12)
p = 0.554

2.39 (1.64, 3.49)
p = <0.001

PHARMACOECONOMICS / COST:
cost information currently unavailable although speculated to be ~ $9 per day of therapy
Product (Name, Strength, Form)
Cost per Dose
Contract/GPO
Betrixaban 80 mg capsule
~ $9
Betrixaban 40 mg capsule
~ $9
Enoxaparin 40 mg injection
$3.09
Enoxaparin 30 mg injection
$2.32

CONCLUSION & RECOMMENDATION:
In the phase III trial summarized above there was no significant difference in efficacy between extended duration betrixiban and a
standard regimen of enoxaparin in the pre-specified primary outcome among the patients with an elevated D-dimer. However,
additional analyses were performed and the results of the D-dimer cohort were combined with the cohort of patients > 75 years of age.
In this combined analysis, betrixiban did demonstrate a modest statistical benefit (compared to enoxaparin) in the primary efficacy
outcome for the cohort of patients with elevated D-dimer or an age > 75 years of age (5.6% vs 7.1%; P=0.03) and in the overall
population cohort (5.3% vs 7%; P=0.006). However, these results are only considered “exploratory” per the authors due to the lack of
a statistical benefit in cohort 1 which were patients with an elevated D-dimer (5.6% vs 7.1%; P=0.054). No statistical difference was
observed in the principal safety outcome of major bleeding (0.7% vs 0.6%; P=0.55) although an increased incidence of clinically
relevant non-major bleeding was observed for betrixiban treated patients (2.45 vs 1.02; P<0.001). .
The availability of an oral agent for extended thromboprophylaxis may prove useful for some patients, however identifying the
medically ill patient population who would most benefit from extended prophylaxis beyond their index hospitalization may be
difficult to determine due to the lack of clear guidance on which patients are most at risk for thrombosis post hospital discharge. At
this point in time there is insufficient evidence to suggest short-term superiority of traditional injectable therapies such as enoxaparin
or unfractionated heparin for the prevention of thrombosis in medically ill patients. The likely increased cost of betrixiban in addition
to the extended half-life may render this therapy a less than ideal option for short term prophylaxis of medically ill patients.
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FORMULARY UPDATE
GLP-1 receptor agonists
BACKGROUND:
GLP-1 receptor agonists are a group of medications that mimic the actions of natural GLP-1, which: 1) slows gastric emptying and
absorption of glucose, 2) increases pancreatic insulin secretion, 3) lowers postprandial glucagon release, 4) suppresses appetite, and 5)
increases beta cell proliferation. The first GLP-1 receptor agonist, exenatide (Byetta®), approved by the FDA in 2005, required twicedaily dosing. Since then, newer agents with longer half-lives have been developed allowing for once-daily, and even once-weekly,
dosing (e.g., extended-release exenatide (Bydureon®), albiglutide (Tanzeum®), dulaglutide (Trulicity®), liraglutide (Victoza®),
lixisenatide (Adlyxin®).
Historically, the GLP-1 agonists have been designated as “non-formulary” medications and if providers wish for these to be continued
during hospitalization the patient may use their own supply during hospitalization. These product are only supplied in multi-dose pens
with the acquisition cost for each of these products ranging from $500 - $900 per pack/box.
NEW COMBINATION PRODUCTS:
Fixed ratio combination products consisting of long-acting insulin and GLP-1 agonists are the latest agents approved for type 2
diabetes treatment (insulin glargine/lixisenatide (Soliqua®), insulin degludec/liraglutide (Xultophy®)). These combination products
have not previously been reviewed or included in the above mentioned formulary designation.
RECOMMENDATION:
Due to the risk of patient safety errors that could be encountered with the use of the combination insulin plus GLP-1 products it is
recommended that the combination product be discontinued and only the long-acting insulin component be continued as outlined
below.
Ordered
Soliqua® (insulin glargine/lixisenatide) daily injection
(each Soliqua® unit contains 1 unit of insulin glargine)

Xultophy® (insulin degludec/liraglutide) daily injection
(each Xultophy® unit contains 1 unit of insulin degludec)

Provided
Insulin detemir (Levemir®)
• Convert Soliqua® unit per unit to levemir units, divide
evenly into two doses and give twice daily
• Start 24hrs after patient received last home dose of
Soliqua®
Insulin detemir (Levemir®)
• Convert Xultophy® unit per unit to levemir units, divide
evenly into two doses and give twice daily
• Start 24hrs after patient received last home dose of
Xultophy®
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FORMULARY REVIEW
GENERIC NAME:
PROPRIETARY NAME:

Droxidopa (Lundbeck)
Northera®

INDICATIONS:
FDA Approved:
Treatment of orthostatic dizziness, lightheadedness, or the “feeling that you are about to black out” in adult patients with
symptomatic neurogenic orthostatic hypotension (nOH) caused by primary autonomic failure (Parkinson’s disease, multiple system
atrophy, and pure autonomic failure), dopamine beta-hydroxylase deficiency, and non-diabetic autonomic neuropathy.
Effectiveness beyond 2 weeks of treatment has not been established. The continued effectiveness should be assessed periodically.

THERAPEUTIC CATEGORY:
Alpha/Beta-agonist
Droxidopa is a synthetic amino acid analog that is directly metabolized to norepinephrine by dopa-decarboxylase, which is extensively
distributed throughout the body. It is believed that the pharmacological effects of droxidopa are through norepinephrine and not
through the parent molecule or other metabolites. Droxidopa in humans induces small and transient rises in plasma norepinephrine.
Norepinephrine increases blood pressure by inducing peripheral arterial and venous vasoconstriction. Droxidopa has no clinically
significant effect on standing or supine heart rates in patients with autonomic failure
PHARMACOKINETICS:
Absorption
Distribution

Metabolism

Excretion
t ½ (hr)
Vd (L)
Protein binding (%)

Droxidopa
Peak plasma concentrations were reached by 1-4 hours (mean 2 hours) in healthy volunteers. High-fat
meals have been shown to reduce Cmax and AUC of droxidopa by 35% and 20%, respectively. Cmax was
also delayed by ~2 hours with a high-fat meal.
Pre-clinical studies suggest that droxidopa can cross the blood-brain barrier.
Droxidopa has three potential pathways of metabolism:
1. Metabolism by catechol-O-methyltransferase (COMT) enzyme to dihydroxyphenylserine (3-OMDOPS), a major metabolite
2. Metabolism by DOPA decarboxylase (DDC) enzyme to norepinephrine
3. Metabolism by DOPS aldolase enzyme to protocatechualdehyde
Major route of elimination of droxidopa and its metabolites is via the kidneys. Studies in animals with
radiolabeled drug showed that ~75% of the administered radioactivity was excreted in the urine within
24 hours of oral dosing.
2.5 hours
200 Liters
65% at 100 ng/mL and 26% at 10,000 ng/mL

CLINICAL STUDIES:
A clinical study for patients with neurogenic orthostatic hypotension (NOH) using Droxidopa (NOH301)
Randomized, triple blind, placebo controlled trial. Open-label droxidopa dose optimization (100-600 mg PO TID) followed, in responders, by a 7Trial design
day washout period then a 7-day double blind trial of droxidopa vs. placebo.
Intervention Droxidopa (100 - 600 mg PO TID) or placebo (100 – 600 mg PO TID)
Inclusion

18 years of age or over

Clinical diagnosis of OH associated with primary autonomic failure (PD, MSA, and PAF), dopamine beta hydroxylase deficiency, or nondiabetic autonomic neuropathies

Documented fall in SBP of at least 20 mmHg, or in diastolic blood pressure of at least 10 mmHg, within 3 minutes after standing
Notable

Currently taking ephedrine or midodrine
Exclusions

Patients taking ephedrine or midodrine must stop taking these drugs at least 2 days prior to their baseline visit

The use of short-acting anti-hypertensive medications at bedtime

Currently taking tri-cyclic antidepressant medication or other norepinephrine re-uptake inhibitors

Have changed dose, frequency, and/or type of prescribed medication, within 2 weeks of study start (excluding ephedrine and midodrine)

Many more listed, but thought to be less clinically relevent
Developed to assess the comprehensive system burden and severity of nOH over the past week. The items are scored on an 11-point scale from 0 to
OHQ Score
10, with 0 indicating no symptoms/no interference and 10 indicating the worst possible symptoms/complete interference, with an option of selecting
Summary
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Results
N = 162

Post-hoc
subgroup
analysis

Adverse
effects

Summary

“cannot be done for other reasons.” The composite OHQ score is calculated by averaging the OHSA score and the OHDAS score. It is split into
two components:

Orthostatic Hypotension Symptom Assessment (OHSA): Six-item symptom assessment scale
1. Dizziness, lightheadedness, feeling faint, or feeling like you might black out
2. Problems with vision (blurring, seeing spots, tunnel vision)
3. Generalized weakness
4. Fatigue
5. Trouble concentrating
6. Head/neck discomfort

Orthostatic Hypotension Daily Activity Scale (OHDAS): Four-item daily activity scale
1. Activities that require standing for a short time
2. Activities that require walking for a short time
3. Activities that require standing for a long time
4. Activities that require walking for a long time
Outcome
Result
Pvalue
Droxidopa
Placebo
(N =82)
(N =80)
Mean (SD) final study-drug dose
430 (163) mg
381 (144) mg
OH Questionnaire outcomes
Mean (SD) change in OH Questionnaire (OHQ) score from
P=
-1.83 (2.07) units
-0.93 (1.69) units
randomization to end of study
0.003
P=
Percent of patients with OHQ score improvement ≥ 3 units
27.2%
11.4%
0.016
P=
Percent of patients with OHQ score improvement ≥ 4 units
17.3%
2.5%
0.003
P=
Mean (SD) symptom composite score change
-1.68 (2.13) units
-0.95 (1.9) units
0.01
P=
Mean (SD) symptom-impact composite score
-1.98 (2.31) units
-0.92 (1.82) units
0.003
Hemodynamic outcomes
Mean (SD) increase in standing SBP from randomization to
P<
11.2 (22.9) mmHg
3.9 (16.3) mmHg
end of study
0.001
Mean (SD) standing SBP at study endpoint
107.4 (20.4) mmHg
101.8 (22.3) mmHg
Mean (SD) increase in supine SBP from randomization to
P<
7.6 (19.2) mmHg
0.8 (14.5) mmHg
end of study
0.001
Mean (SD) supine SBP at study endpoint
133.7 (23.3) mmHg
125.9 (22.2) mmHg

Pure autonomic failure patients
o
Mean improvement in OHQ composite score from randomization to end of the study greater for droxidopa than placebo by 1.67
units (P = 0.001)
o
Mean standing SBP improvement from randomization to end of the study greater for droxidopa than placebo by 6.7 mmHg (P =
0.009)

Headache (7.4% droxidopa vs. 0% placebo)

Dizziness (3.7% vs. 1.2%)

Fatigue (2.5% vs. 2.5%)

Syncope (2.5% vs. 1.2%)

Falls (0% vs. 3.7%)

Supine HTN
o
At randomization (0% vs. 2.5%)
o
At end of study (4.9% vs. 2.5%)

No lab or EKG abnormalities
From randomization to endpoint, improvement in mean OHQ composite score, symptom score, and mean standing SBP favored droxidopa over
placebo, with the greatest changes in “dizziness/lightheadedness” and “standing a long time”.
The adverse events reported in ≥ 3% of droxidopa recipients were headache and dizziness. No patients discontinued double-blind treatment because
of adverse events.
Limitations: The trial was only conducted in droxidopa responders. Only 168 out of 263 patients responded to droxidopa in the dose optimization
phase of the trial.
Many of the outcomes for this study are patient reported. The severity of nOH symptoms can vary day to day or throughout the day. Symptoms can
also be affected by temperature, physical exertion, food and fluid intake, and posture.

Droxidopa in patients with neurogenic orthostatic hypotension associated with Parkinson’s Disease (NOH306A)
Exploratory analysis of 51 patients enrolled in a multicenter, randomized, double-blind, parallel-group, placebo-controlled trial, in which enrolled
Trial design
patients underwent up to 2 weeks of double-blind study-drug dosage optimization followed by 8 weeks of double-blind maintenance treatment at
the optimized dosage (100 – 600 mg PO TID).
During optimization, droxidopa or placebo, initiated at 100 mg PO TID, was titrated upward in 100 mg TID increments until the patient: 1) became
Intervention
asymptomatic for nOH (a CGI-S score of 1); 2) reached the maximum permitted dosage of 600 mg TID; 3) had a SBP ≥ 180 mmHg or DBP ≥ 110
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Inclusion

Exclusion

Results
N = 51

Adverse
effects

Summary

mmHg after 10 minutes supine, on 3 consecutive measurements within 1 hour; or 4) experienced intolerable adverse events. Throughout the study
all PD medications were held stable.

Patients ≥ 18 years of age with a clinical diagnosis of PD plus signs and symptoms of nOH
o
Decrease in SBP ≥ 20 mmHg or DBP ≥ 10 mmHg within 3 minutes of going from supine to standing
o
Patient reported composite score ≥ 3 on the Orthostatic Hypotension Questionnaire and a study investigator rating of ≥ 3 (at least
“mild”) on the Clinical Global Impression-Severity scale (CGI-S)

Score of 23 or lower on the mini-mental state examination

Concomitant use of vasoconstricting agents for the purpose of increasing blood pressure – ephedrine, dihydroergotamine, or midodrine

Have changed dose, frequency, or type of prescribed medication, within 2 weeks of baseline visit – excluding medications that do not
interfere with patient’s condition under study

Many more listed but felt to be less important for clinical outcome
Outcome
Result
P-value
Droxidopa
Placebo
(N = 24)
(N = 27)
Mean (SD) study-drug dosage
433.3 (155.1) mg
488.9 (134) mg
Mean (SD) improvement in OHQ composite score from randomization to end of
-2.2 (2.4) units
-2.1 (2.4) units
P = 0.98
study
Mean (SD) change in standing SBP from randomization to end of study
7.0 (18.7) mmHg
7.7 (22.2) mmHg
P = 0.72
Average number of falls per patient per week
0.4
0.8
P = 0.16
Mean (SD) improvement in MDS-UPDRS total score from randomization to
-19.0 (18.4)
-11.3 (24.9)
P = 0.13
end of study

Headache (3 droxidopa patients vs. 2 placebo patients)

Diarrhea (2 vs. 2)

UTI (1 vs. 2)

Dizziness (2 vs. 1)

Insomnia (2 vs. 0)

No lab or EKG abnormalities
There was no difference found in mean OHQ composite score, standing SBP, average number of falls per patient week, or mean improvement in
MDS-UPDRS total score between patients taking droxidopa vs. patients taking placebo. There were no significant differences in adverse effects
between droxidopa and placebo.
Limitations: Small study size. After no difference was found in OHQ composite score, all data from there on were considered exploratory.
This exploratory analysis of a small dataset failed to show benefit of droxidopa as compared to placebo. There were signals of potential benefit
including improvement in dizziness/lightheadedness and reduction in falls, however neither of these were statistically significant.

Droxidopa for the short-term treatment of symptomatic neurogenic orthostatic hypotension in Parkinson’s disease (NOH306B)
Same as NOH306A. Studied 171 subjects with Parkinson’s disease and symptomatic nOH. Primary efficacy measure was change vs placebo on
Trial design
item 1 (“dizziness, lightheadedness, feeling faint, or feeling like you might pass out”) of the Orthostatic Hypotension Symptom Assessment
(OHSA) subsection of the OHQ at maintenance 1 week.
Same as NOH306A
Intervention
Same as NOH306A
Inclusion
Demographics Same as NOH306A
Outcome
Result
P-value
Results
N = 174
Droxidopa
Placebo
(N = 89)
(N = 82)
Mean (SD) improvement in OHSA item 1 score
2.3 (2.95) units
1.3 (3.16) units
P = 0.018
Mean (SD) change in lowest standing SBP from baseline to week 1
6.4 (18.85) mmHg
0.7 (20.18) mmHg
P = 0.032
Aggregate rate of falls per patient-week
0.39
1.09
P = 0.853
Mean (SD) change in OHQ composite score from baseline to week 8
-2.2 (2.29) units
-2.0 (2.18) units
P = 0.286
Adverse

Headache (13.5% droxidopa vs. 7.3% placebo)
effects

Dizziness (10.1% vs. 4.9%)

Fatigue (7.9% vs. 6.1%)

Nausea (7.9% vs. 2.4%)

HTN (7.9% vs. 1.2%)
At week 1, mean improvement on OHSA item 1 was significantly higher in the droxidopa group vs. placebo. Additionally, mean increase in SBP
Summary
from baseline to week 1 was significantly higher in the droxidopa group vs placebo. Past week 1, no significant differences were seen between
patients treated with droxidopa vs. placebo in OHSA item 1 scores or number of falls. Adverse events were similar across both groups, but 12.4%
of droxidopa and 66.1% of placebo subjects withdrew because of adverse effects. The most common AE’s were headache and dizziness.
Limitations: Small study size.
This study demonstrated subjective and objective evidence of short-term droxidopa efficacy for symptomatic nOH in patients with Parkinson’s
disease.
Randomized withdrawal study of patients with symptomatic neurogenic orthostatic hypotension responsive to droxidopa (NOH302)
Phase 3, multinational, multicenter, randomized, placebo-controlled, double-blind, parallel-group, enriched enrollment randomized
Trial design
withdrawal study. 181 patients underwent open-label droxidopa titration (100-600 mg TID). 101 responders then received an additional 7-day
open-label treatment at their individual dose. Patients were subsequently randomized to continue with droxidopa or withdraw to placebo for
14 days. Patient-reported scores on the OHQ and blood pressure measurements were then assessed. Primary outcome was OHSA item 1
scores (dizziness/lightheadedness) from randomization to the end of the study.
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Intervention
Inclusion

Exclusion

Clinical Global
Impression (CGI)
Scale
Results
N = 174

Adverse effects

Summary

Continuation or withdrawal of droxidopa

Subjects were required to be ≥ 18 years of age and have a clinical diagnosis of symptomatic OH associated with Parkinson disease,
multiple system atrophy, pure autonomic failure, dopamine-B-hydroxylase deficiency, or nondiabetic autonomic neuropathy, plus a
documented decrease of ≥ 20 mmHg SBP of ≥ 10 mmHg DBP within 3 minutes after standing.

Pre-existing sustained severe hypertension (≥ 180/110 mmHg while sitting)

Atrial fibrillation or other significant cardiac arrhythmia

Current use of tricyclic antidepressants or other norepinephrine reuptake inhibitors

Current use of antihypertensive medication (except short-acting agents at bedtime)

Use of vasoconstrictive agents within 2 days before baseline
The Clinical Global Impression (CGI) severity and improvement scales are 7-point scales scored from 1 to 7. The CGI severity scale is scored
from 1 (no symptoms) to 7 (severe symptoms). The CGI improvement scale is scored from 1 (very much improved) to 7 (very much worse).
Outcome

Result
Droxidopa
(N = 89)

P-value
Placebo
(N = 82)

Mean improvement in OHSA item 1 from randomization to end of the study
1.3 (2.8) units
1.9 (3.2) units
P = 0.509
(2 weeks)
Mean changes of the other 5 OHSA symptom ratings were not statistically
Values not reported
Values not reported
different from placebo
Mean improvement in OHDAS composite score from randomization to end
Values not reported
Values not reported
of the study
Mean improvement in standing short time from randomization to end of the
Values not reported
Values not reported
study
Mean improvement in standing long time from randomization to end of the
Values not reported
Values not reported
study
Percent of patients ranking their CGI severity score at the end of study
18.0%
43.3%
P = 0.008
“marked to most ill”
CGI improvement scores at the end of study not statistically different
between droxidopa and placebo
Mean change in SBP from randomization to end of the study**
-7.6 (19.7)
-5.2 (26.8)
P = 0.680

Headache (4.0% droxidopa vs. 7.8% placebo)

Falls (2.0% vs. 11.8%)

UTI (4.0% vs. 3.9%)

Dizziness (4.0% vs. 2.0%)

Supine HTN (14% vs. 5.9%)
Mean worsening of OHQ dizziness/lightheadedness score from randomization to end of study was not significantly different between
droxidopa and placebo. None of the other 5 OHQ symptoms scores were significantly improved compared to placebo, however 4 of the 5 did
favor droxidopa. There was a significant improvement in the patient’s self-reported ability to perform activities requiring standing a short or
long time. There was no significant difference between groups for standing SBP. Droxidopa was well tolerated.
Limitations: A withdrawal study design that enrolls only responders provides an enrichment strategy for efficacy testing, however, this is
predicated on the assumption that the placebo group will return to baseline. This did not occur in this study. Placebo patients experienced
continuing relief of the dizziness/lightheadedness score and standing SBP at the end of the study compared with baseline. This may have
affected the statistical significance of the primary outcome.
This study also reported that the mean improvement in OHDAS composite score, standing a short time, and standing long time were
statistically higher for droxidopa patients than for placebo patients, however the mean improvement in these values were never reported. The
only values reported were the average starting and ending values.
** During open-label droxidopa dose optimization, standing SBP (taken 3 minutes after standing) increased by 22.6 (15.8) and 25.5 (16)
mmHg in patients subsequently randomized to droxidopa and placebo, respectively.

COMPARATIVE EFFICACY:
There are no clinical trials comparing the efficacy of droxidopa vs. midodrine or fludrocortisone. There was one study protocol
published in September of this year regarding a meta-analysis comparing droxidopa and midodrine, but the meta-analysis has not yet
been done.
The ACC/AHA/HRS guidelines give droxidopa a strength of recommendation IIa (moderate) and a level of evidence B-R (moderate
quality evidence from 1 or more randomized controlled trials). Comparatively, they give midodrine a strength of recommendation IIa
and a level of evidence B-R, and they give fludrocortisone a strength of recommendation IIa and a level of evidence C-LD (limited
data, observational or registry studies with limitations of design or execution).
CONTRAINDICATIONS:
Droxidopa is contraindicated in patients who have a history of hypersensitivity to the drug or its ingredients.
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DRUG INTERACTIONS:
Interacting Drug

Effect

Drugs that increase blood pressure

Administering droxidopa in combination with other agents that increase blood pressure (e.g., norepinephrine, ephedrine,
midodrine, and trip tans) would be expected to increase the risk for supine hypertension.
Dopa-decarboxylase inhibitors may require dose adjustments for droxidopa.

Parkinson’s medications
Non-selective MAO inhibitors

Use of non-selective MOA inhibitors should be avoided as there is a potential for increased blood pressure when taken with
droxidopa.
Use of linezolid should be avoided as there is a potential for increased blood pressure when taken with droxidopa.

Linezolid

DOSING AND ADMINISTRATION
Recommended starting dose: 100 mg PO TID. Titrate to symptomatic response, in increments of 100 mg TID every 24 – 48
hours. Max dose: 600 mg PO TID
Safety and efficacy of droxidopa in pediatric patients have not been established.
Administer capsule whole, consistently with or without food, upon arising in the morning, at midday, and in the late afternoon
at least 3 hours prior to bedtime (to reduce the potential for supine hypertension during sleep).

Adult Dosing/Indication
Pediatric Dosing/Indication
Administration

DOSING ADJUSTMENTS:
No dosage adjustments provided in the manufacturer’s labeling.
GFR > 30 mL/min: No dosage adjustments necessary
GFR ≤ 30 mL/min: No dosage adjustments provided in the manufacturer’s labeling (has not been studied)
Refer to adult dosing
Adverse events have been observed in some animal reproduction studies. It is not known if droxidopa is excreted in breast milk.
Due to the potential for serious adverse reactions in the nursing infant, breast-feeding is not recommended by the manufacturer.
Safety and efficacy of droxidopa in pediatric patients have not been established.

Hepatic Impairment
Renal Impairment
Geriatrics
Pregnancy and Lactation
Pediatrics and neonatal

WARNING AND PRECAUTIONS
Warning and Precautions
Supine hypertension

Hyperpyrexia and confusion
Ischemic
heart
disease,
arrhythmias, and congestive
heart failure

Patients should be advised to elevate the head of the bed when resting or sleeping. Monitor blood pressure, both in supine position
and in recommended head-elevated sleeping position. Reduce or discontinue therapy if supine HTN persists. If supine HTN is not
well-managed, droxidopa may increase risks of cardiovascular events, particularly stroke.
Post marketing cases of a symptom complex resembling neuroleptic malignant syndrome (NMS) have been reported. Observe
patients carefully with dosage changes or when concomitant levodopa is abruptly discontinued, especially if the patient is receiving
neuroleptics.
Droxidopa may exacerbate these conditions. Careful consideration should be given prior to initiating therapy in patients with these
conditions.
Anaphylaxis, angioedema, bronchospasm, urticarial, and rash have been reported in post marketing experience. If a hypersensitivity
reaction occurs, discontinue the drug and initiate appropriate therapy.

Allergic reactions

ADVERSE REACTIONS
Study 301 & 302
(1 – 2 weeks randomized treatment)
Patients Treated with
Patients treated with
Placebo (N=132)
Droxidopa (N=131)
n (%)
n (%)
4 (3.0)
8 (6.1)
2 (1.5)
5 (3.8)
2 (1.5)
2 (1.5)
0
2 (1.5)

Adverse Reactions

Headache
Dizziness
Nausea
Hypertension

Study 306
(8 – 10 weeks randomized treatment)
Patients treated with
Patients treated with
Placebo (N=108)
Droxidopa (N=114)
n (%)
n (%)
8 (7.4)
15 (13.2)
5 (4.6)
11 (9.6)
5 (4.6)
10 (8.8)
1 (0.9)
8 (7.0)

PHARMACOECONOMICS/COST:
Product (Drug, Strength, Form )

Price per tablet

Droxidopa 100 mg capsule (90)
Fludrocortisone 0.1 mg tab (100)
Midodrine 2.5mg tab (100)

$23.78
$0.34
$0.38
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Usua
$ 71.34 per day of therapy
(100 mg TID)
< $1 per day
< $1 per day

CONCLUSION & RECOMMENDATION:
Droxidopa is only available through specialty pharmacy distribution channels. Specialty pharmacy is a newer distribution process that
is often utilized for pharmaceutical and biological products that have high acquisition costs, are difficult to manage, and/or present
reimbursement challenges. Specialty pharmacy medications such as Droxidopa may be purchased by acute care hospitals although it
is generally preferred to arrange for the medication to be distributed to the patient directly from the specialty pharmacy as a patient
specific prescription due to the high cost and to ensure patient affordability if long term therapy is needed. Early experience with this
medication has revealed a high cost burden to patients which has resulted in several patients declining this medication once the
patient’s cost share has been determined. The drug company does offer a free 14 day supply of droxidopa to be used while benefits
verification is completed ONLY IF the therapy is initiated in the inpatient setting.
Droxidopa was FDA approved in 2014 for the treatment of orthostatic dizziness, lightheadedness, or the “feeling that you are about to
black out” in adult patients with symptomatic neurogenic orthostatic hypotension (nOH). It was also included as a possible beneficial
medication in patients with syncope due to nOH in the American College of Cardiology/American Heart Association/Heart Rhythm
Society guidelines for the evaluation and management of patients with syncope (see comparative efficacy section above for guideline
details). Given that the effectiveness of droxidopa beyond 2 weeks of treatment has not been established, and there are no
studies comparing the efficacy of droxidopa to other medications to increase blood pressure, there is a lack of compelling
evidence to support the use of droxidopa therapy inpatient. Additionally, the high cost for this therapy may render this as an
affordable medication therapy for many patients depending on their insurance and corresponding cost share/copay. However,
the difficulties in determining benefits coverage while patients are hospitalized does complicate the procurement process for
this specialty medication.
FAILURE, MODE AND EFFECTS ANALYSIS (FMEA)
Medication Management Step
Selection & Procurement
Therapeutic interchange?

Identified Risk

Steps for Prevention

No

N/A

Special Ordering Requirements?

No

N/A

Storage
LASA* separation of stock?

Yes

Separate from carbidopa, levodopa, and Droxia

No

N/A

No

N/A

Duration of therapy restriction –
effectiveness beyond 2 weeks of
treatment has not been established
Yes

Restrict orders to 2 week duration

Yes

Identify during order entry and verification

Pregnancy?

Yes

Perform risk vs. benefit assessment

Absolute Contraindications?

Yes

Avoid use in patients with an allergy to droxidopa

Requires Order Set, Protocol, concomitant therapy with
another drug?
LASA* nomenclature issues?

No

N/A

Yes

Sounds like carbidopa/levodopa

Prescriber education?

No

N/A

Processing, Preparing, & Dispensing
High-risk drug double check?

No

N/A

Drug Interaction check in place?

Yes

See drug interactions

LASA* computer warnings?

No

N/A

Special storage (e.g. refrigeration, protect from light, controlled
substance)?
Pharmacist/Technician Education?
Ordering & Prescribing
Restriction to particular specialty, indication, or particular
patient population?
Dosing Issues (e.g. renal, hepatic dosage adjustment, max dose
warnings)?
Drug Interactions?
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See dose adjustments

Medication Management Step
Administration Notes for MAR (e.g. handling precautions,
surrounding food or other drugs)?

Identified Risk
Yes

Packaging/Labeling (e.g. prepacking)?

No

Steps for Prevention
Administer capsule whole, with or without food
consistently, and at least 3 hours prior to
bedtime to prevent supine HTN
N/A

Dispensing (e.g. auxiliary labeling, light protection,
refrigeration)?
Documentation required (e.g. double check, worksheet)?

No

N/A

No

N/A

Pharmacist/Technician Education?
Administration
Handling precautions, high-risk double check, administration
with/without food, interactions, incompatibilities, or other
administration information?
Special delivery system (e.g. pump)?

No

N/A

Yes

No

Administer capsule whole, with or without food
consistently, and at least 3 hours prior to
bedtime to prevent supine HTN
N/A

Documentation required? (e. g. double check)

No

N/A

Nurse education?

No

N/A

Monitoring
Interactions, adverse effects, efficacy, changes in renal
function, or similar?

No

N/A

31

ATENOLOL – DRUG SHORTAGE
TEMPORARY FORMULARY INTERCHANGE – Proposal

BACKGROUND:
There is currently a nationwide shortage of all strengths of Atenolol with no brand or generic manufacturers
able to supply sufficient quantities of this medication to meet consumer needs. This shortage is related to a
shortage of the active pharmaceutical ingredient (API) and it appears that this shortage may persist through the
1st quarter of 2018.
Memorial inpatient facilities currently have enough product in stock to continue to provide for our patients
although if this shortage persists for several more months a contingency plan needs to be in place to provide for
temporary substitution of a therapeutically equivalent alternative beta blocker.
RECOMMENDATION:
In the event that our supply of Atenolol is depleted the below formulary interchange is proposed as a temporary
solution until product is again available for purchase.
Substituion: Atenolol to be substituted to Metoprolol succinate (Toprol XL) using a 1:2 conversion
Example: Atenolol 25 mg = Metoprolol succinate 50 mg
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ANAPHYLAXIS & ACUTE DRUG HYPERSENSITIVITY PROTOCOL
1. For MILD drug reactions stop the infusion and follow the below instructions.
A mild hypersensitivity reaction should be suspected in patients exhibiting any of the following symptoms and
treatment may be initiated as indicated below:
 isolated skin reactions such as urticaria, itching, rash, or flushing
If after stopping the infusion the signs/symptoms do not resolve within 10 minutes or begin to progress
proceed with the following and notify physician:
Diphenhydramine IVP x 1 dose (age < 65: 50 mg, age > 65: 25 mg).
If no IV access may administer as IM injection.
2. For MODERATE drug reactions stop the infusion and immediately notify physician.
A moderate hypersensitivity reaction should be suspected in patients exhibiting any of the following symptoms
and treatment may be initiated as indicated below:
 acute onset diffuse skin reactions
Treatment: Methylprednisolone 125 mg IVP x 1 dose
 progressive urticaria, itching, rash, or flushing despite treatment with Benadryl
Treatment: Methylprednisolone 125 mg IVP x 1 dose
 Rigors
Treatment: Demerol (meperidine) 25 mg IVP x 1 dose
 Mild dyspnea without significant wheezing or hypoxemia
Treatment: Methylprednisolone 125 mg IVP x 1 dose
3. For SEVERE or possible ANAPHYLACTIC reactions stop the infusion and immediately call Code BLUE and
attending physician.
A severe hypersensitivity or anaphylactic should be suspected for any of the following symptoms. These
symptoms may be accompanied by acute skin reactions as described above.
 Severe respiratory compromise with significant wheezing, airway edema and/or hypoxemia
 Angioedema: diffuse and painful swelling of loose subcutaneous tissue, dorsum of hands and feet,
eyelids, lips, genitalia and mucous membranes
 Cardiovascular compromise as evidenced by symptomatic hypotension (SBP < 90 or 30% decrease in
SBP)
Treatment: Administer 0.5 mg (0.5 ml) Epinephrine 1:1000 (1mg/1ml) x 1 dose IM to mid-outer thigh.
Epinephrine may be repeated every 5 to 10 minutes, up to 3 total doses as needed.
If no response to Epinephrine x 1, OR if symptoms worsen, call Code BLUE and repeat Epinephrine
dosing as indicated above and proceed with the following:
 Diphenhydramine 50 mg IV x 1 dose (if not already given)
Methylprednisolone 125 mg IV x 1 dose (if not already given)

PHYSICIAN SIGNATURE: _____________________________ DATE: ___________ TIME: _____________
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POLICY REVISIONS
HIGH ALERT MEDICATIONS
PROPOSED POLICY ADDITIONS:

Hazardous antineoplastic medications

Refer to policy CYTOTOXIC MEDICATION
ADMINISTRATION GUIDELINES
Non-hazardous biologic medications with known Documentation of 2nd nurse verification is
risk of acute hypersensitivity/infusion related
required with every dose administration to verify
reactions
the drug, concentration, and settings on the
infusion pump against the eMAR or provider
order.
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Adverse Drug Reaction (ADR) Summary
March 2017 through May 2017
Category 1: Commonly recognized ADR’s which are expected and do not result in serious medical
consequences or extended hospitalization (e.g. antibiotic rash, nausea, mild hypokalemia).
Category 2: Significant ADR’s which extend hospitalization and/or require extensive therapeutic measures
(e.g. gastrointestinal bleed secondary to NSAIDs, Aminoglycoside
nephrotoxicity.
Category 3: A serious or rare ADR which has abnormal characteristics compared with published reports of the
reaction (e.g. heparin induced platelet aggregation resulting in limb amputation). ADR’s from this category
should be reported to the manufacturer and/or the FDA (MedWatch) or the Vaccine Adverse Event Reporting
System).
Inpatient: 74 (18%)
Prior to hospitalization: 334 (82%)
Total: 408
Inpatient ADRs by category:
Category 1: 54
Category 2: 20
Inpatient ADRs by drug class:

ADRS MARCH-MAY
Antibiotics

Anticoagulants

Chemo/Biologics

Opioids

13%
(10)
3% (2)
39%
(29)

7% (5)

20%
(15)
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18%
(13)

Steroids

Other

Acyclovir (Zovirax®) IV dosing only
Use IBW; if TBW >20% IBW, use adjBW
CrCl (ml/min)

HSV encephalitis/Herpes
zoster

Herpes simplex
infections

Prevention of
HSV/VZV when
unable to tolerate
PO

> 50

10mg/kg/dose IV q8h

5mg/kg/dose IV q8h

5mg/kg/dose IV q12

25-50 or CRRT

10mg/kg/dose IV q12h

5mg/kg/dose IV q12h

5mg/kg/dose IV q24

10-24

10mg/kg/dose IV q24h

5mg/kg/dose IV q24h

<10 or HD

5mg/kg/dose IV q24h

2.5mg/kg/dose IV q24h

2.5mg/kg/dose IV
q24h

* Please clarify indication with provider prior to selecting a dosing strategy
** When transitioning a patient from PO valacyclovir to IV acyclovir, please consider this conversion: Valacyclovir
1,000mg PO TID  Acyclovir 5mg/kg/dose IV q8h
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Medication Use Evaluation
Evaluation of inpatient hypoglycemia and implementation of risk mitigation strategies to decrease hypoglycemia incidence
Purpose:
Controlling blood glucose in hospitalized patients is important as both hyperglycemia and hypoglycemia are associated with increased
cost, length of stay, morbidity and mortality. A recent evaluation at CHI Memorial raised concerns for the increased amount of
hypoglycemic events since ~ 20% of inpatients receiving insulin therapy ended up having a hypoglycemic event (table below). The
purpose of this evaluation was to objectively identify the potential causes for these hypoglycemic events and utilize this data to
optimize glycemic management to prevent future hypoglycemic events.

Patients
receiving insulin
with BG < 70

Total
patients
receiving
insulin

% Insulin
patients with
hypoglycemic
event

June

196

925

21%

July

193

881

22%

August

202

959

21%

September

173

930

19%

Methods:
76 total hypoglycemic events were analyzed from May 2017 through June 2017. Blood glucose immediately before/after the event,
glycemic management therapy, timing of hypoglycemic event, and treatment of hypoglycemia will be analyzed. Reasons for
hypoglycemia were attributed to long acting insulin, short acting insulin, insulin drip/pump, or non-medication related.
Results:

Causes of Hypoglycemic Events(n=76 cases)
LAI/SAI

1

Pump/Drip

3

Nonmedication Related

12

SAI

13

LAI

46
0

5

10

Morning
Hypoglycemia(fasting BG):



Lantus at home (substituted
to Levemir inpatient):





15

20

25

30

35

40

45

50

Of 46 LAI hypoglycemic events:
o 32 total cases of morning hypoglycemia (69.6%)
 13 cases of BG < 130 at bedtime (40.6%)
Of 46 LAI hypoglycemic events:
o 27 cases were on Lantus at home
o On average these 24 events occurred ~8.92 hrs after last Levemir
dose was given (3 outliers excluded)
Lantus BID → Levemir BID (11/27 cases): out of these 0 cases of morning
hypoglycemia
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Change in therapy in
relation to the timing of
hypoglycemic event prior to
the next scheduled dose of
insulin




Lantus Daily → Levemir Daily (16/27 cases): 15/16 cases morning
hypoglycemia
20/76 cases (26%) resulted in change in therapy
o 16 cases/20 total cases: hypoglycemic event occurred before 10:00
AM
56/76 cases had no therapy change
o 11/56 cases had repeat hypoglycemia

Discussion:


The high incidence of morning hypoglycemia due to long acting insulin could be mitigated by providing a snack at bedtime
in patients with bedtime blood glucose <130
o Diet is typically modified in the inpatient setting as compared to the patient’s diet at home.
o If a patient receives the bedtime dose of Levemir with a lower blood glucose, then the patient is more likely to
develop morning hypoglycemia. Giving a snack at bedtime could mitigate this effect.
o In the outpatient setting, some patients are advised to eat a snack at bedtime if the blood glucose is lower range of
normal. Definition of this low blood glucose is dependent on a variety of patient specific factors such as compliance
to therapy, blood glucose goal, and previous low blood glucose readings.
o An inpatient snack would consist of 15-20 grams of carbohydrates + protein. Options include: 3 graham cracker
squares or 6 saltine crackers + 1 container peanut butter or 4 oz milk
 These items are readily available on each floor.
o Diet could be a contributory factor to these events even though evaluation of diet was difficult due to inconsistent
documentation.



Splitting the total daily dose of Levemir in patients using Lantus daily at home could help prevent hypoglycemia by
minimizing the peak effect of Levemir.
o Depending on the patient, Levemir has a peak effect of ~ 9 hours and the duration of action is ~6 to 24 hours
compared to Lantus, which has no peak effect and the duration of action is 20 to >24 hours.
o Levemir has more inter-patient variability and serum insulin concentrations over a 24-hour period may be more
stable in patients taking two doses daily of Levemir.
o Some other CHI facilities are utilizing the twice daily dosing of Levemir in patients using Lantus daily at home due
to this possible peak effect.
o However, this conversion can make the medication reconciliation process difficult when switching the patient back
to Lantus at discharge.



Increased physician notification for afternoon hypoglycemic cases would further prevent the recurrence of these events.
o Therapy changes occurred more often if the hypoglycemic events occurred in the morning before the physicians had
rounded.
o This suggests that there may be less physician notification for the afternoon hypoglycemic cases.
o However, an issue that we identified is that sometimes nurses are not notified immediately by the CNAs if a
hypoglycemic event does occur.
o Increased education to these professionals could help prevent some events as well.
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