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Next Meeting will be April 13, 2017 at 7:00 AM in the Private Dining Room

PHARMACY AND THERAPEUTICS COMMITTEE
DATE: October 13, 2016
LOCATION: Private Dining Room
Members Present:
Richard Pesce, M.D.
David Dodson, M.D.
Samuel Currin, M.D.
Mark Anderson, MD
Avni Kapadia, M.D.
Nathan Schatzman, M.D.
Helen Kuroki, MD

CALLED TO ORDER: 7:00 A.M.
ADJOURNED:
8:00 A.M.
Guests:
Linda Johnson PharmD Meredith Tate, PharmD
Rhonda Poulson, RN
Justin Reinert, PharmD
Richard Yap, M.D
Jenny Gibson, PharmD
Jeff Mullins, M.D.
Shane Church, PharmD
Lindsay Allen, Student
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Sandy Vredeveld, DPh
Patrick Ellis, PharmD
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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
Therapeutic Interchanges
and Formulary Decisions

FINDINGS OR CONCLUSION

The August 11, 2016 minutes were approved as submitted.
The following medications were reviewed:
1. CHI MUE Committee Decision Brief: The medications that were reviewed at the
September national MUE committee meeting were reviewed with the committee. The
following drugs are medications that need to be reviewed based on the recent national
decisions regarding these agents.
A. Entresto® restriction criteria: Approved nationally with a restriction on new
starts to cardiology only. To comply with this national decision it was
recommended to also add this restriction locally to new starts (currently not
restricted). This was supported by Dr. Atchley.
B. Clevidipine®: Removed from national formulary. This is currently on Memorial’s
formulary although use has been minimal and anesthesia no longer feels this is a
necessary therapy to have on formulary. Recommended to support non-formulary
status.
C. Nitroprusside: Removed from national formulary. Minimal use of this agent at
Memorial and Dr. Schatzman felt that this was not a necessary agent for
perioperative use and nicardipine can be used as an effective alternative.
Recommended to support non-formulary use and a small supply will be
maintained by pharmacy for niche non-formulary uses.
D. Bladder anti-muscarinics: Recommended to add oxybutynin IR and ER to
Memorial formulary to match the recently approved national formulary interchange
for this class of drugs.
E. IV Acetaminophen: Designated nationally as a “formulary restricted” agent for 24
hour post-operative use only. Patrick explained that this drug was currently non-
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ACTION, RESPONSIBILITY

STATUS

Complete

Restrictions approved

Complete

Formualry removal approved

Complete

Formulary removal approved – limited supply to
be maintained

Complete

Approved

Complete

Non-formulary status affirmed

Complete

AGENDA ITEM

FINDINGS OR CONCLUSION

2.

3.

4.

5.

6.
7.

formulary at Memorial and local markets do not have to add this to formulary and
may maintain more restrictive formulary policies for this medication. Patrick also
explained that one surgeon did request Memorial’s non-formulary status be
reconsidered for formulary inclusion at Memorial. The data was reviewed and it
was recommended by the physicians in attendance to maintain the non-formulary
status for this medication.
F. Lexiscan®: Patrick explained that the national CV service line has completed a
review of Lexiscan utilization to encourage markets to evaluate practices to reduce
Lexican utilization where appropriate and encourage the use of exercise stress
testing when feasible. Patrick explained that Dr. Atchley is leading a local group
that is evaluating protocol changes to encourage exercise testing and exploring a
role for adenosine in select patient populations.
Rexulti®.(brexpiprazole) – A new partial dopamine agonist indicated for the treatment
of schizophrenia and major depression. This medication utilizes the same mechanism
of action and indications as a similar more cost-effective formulary agent – Abilify®.
Due to similar efficacy it was recommended to implement an automatic interchange by
substituting a therapeutically equivalent dose of Abilify® for any Rexulti® orders.
Phenazopyridine Products – A national recommendation has been made to utilize a
more cost effective formulation of phenazopyridine (95 mg tablets) in place of the
current formulary strengths of this product (100 & 200 mg tablets). The following
automatic conversion was recommended: 95 mg  100 mg; 190 mg  200 mg.
DPP-4 Inhibitors Formulary Interchange – Patrick reviewed a new therapeutic
interchange for the available medications within this class due to a more cost effective
generic medication now being available – alogliptin. The available data suggests that
these drugs are all comparable from an efficacy and safety standpoint and Memorial
has been utilizing an auto-conversion to sitagliptin since 2012. It was recommended to
modify the existing formulary interchange to utilize alogliptin with all other orders to be
substituted to a therapeutically equivalent dose of alogliptin.
Entyvio® (vedolizumab) – Monoclonal antibody indicated for treatment of Crohn’s
disease and ulcerative colitis refractory to TNF antagonists and/or corticosteroids.
Patrick reviewed the clinical data, reimbursement information, and medical necessity
information required by the major insurance providers in our area for outpatient
reimbursement. It was recommended to add this agent to formulary with restriction to
outpatient use only and only for the FDA indicated indications or other insurance
approved medical necessity criteria (failure to TNF antagonists or corticosteroids).
Biosimilar Medications – Patrick reviewed a summary of the biosimilar drug approval
process and the clinical implications of this newer approval pathway for patent expired
biologic therapies.
Inflectra®(infliximab – dyyb) – Biosimilar version of Remicade® approved for the
same clinical indications. Patrick reviewed the clinical data for this new competitive
biologic and the data does suggest that this it is as safe and effective as Remicade®
for patients treatment naïve to Remicade®. However, it is not designated as an
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ACTION, RESPONSIBILITY

STATUS

Information only

Complete

Therapeutic Interchange approved

Complete

Therapeutic Interchange approved

Complete

Therapeutic Interchange approved

Complete

Approved for outpatient use only with restrictions
as indicated

Complete

Information only

Complete

Approved, outpatient use only.

Pending

AGENDA ITEM

Medication Safety

Protocols

Antimicrobial Stewardship

Policy & Procedure

FINDINGS OR CONCLUSION

interchangeable biosimilar and thus patients cannot be switched to this product without
physician orders consenting to this switch. The issue of interchangeability is still being
vetted although early data does suggest that switching between therapies doesn’t
result in loss of efficacy or increased safety risk. It was recommended to add Inflectra®
to formulary and it will be later determined where to position this once cost and
reimbursement information is available in November. If this is more cost effective this
therapy may be best utilized for new starts (treatment naïve patients) and providers will
be educated on the available data regarding interchangeability to encourage switching
current patients to this new therapy if cost effective depending on cost/reimbursement.
Naloxone – Patrick reviewed data from the past 10 months regarding naloxone
administrations for opioid over-sedation events. The data demonstrated a significant
improvement in naloxone administrations since March 2016 which corresponds to the same
time in which the work to remove therapeutic duplications from physician standing orders
occurred. This demonstrates that this was one of the biggest impediments to decreasing
opioid over sedation and the order set changes have made a positive improvement to
patient safety. Michelle Denham explained that some current challenges involve some
nursing issues regarding inadequate documentation of pain/sedation assessments and
ensuring that the appropriate pain med is administered for the documented level of pain.
Some IT solutions are being explored to assist with this remaining issue.
Diltiazem Protocol – Patrick reviewed some proposed changes to the diltiazem infusion
orders to update the dosing to reflect current guideline recommendations as well as provide
downward titration instructions for HR < 90 which was previously lacking in the existing
protocol. These changes were already approved by the Medical Cardiology Committee and
it was recommended to approve the changes as suggested by Drs. Atchley and Warren.
Clindamycin dose optimization – An automatic dose optimization strategy for IV
clindamycin was discussed. The dose and dosing frequency of IV clindamycin can often be
confused with the oral dosing regimen that can result in both unintended under or overdosing of the IV formulation. The suggested dosing conversion would allow pharmacy to
automatically adjust IV clindamycin doses to the appropriate dose depending on clinical
indication (standard dosing or nectrotizing fasciitis).
The below policies were reviewed as part of the ongoing policy review process:
1. IV to Oral conversions – Dr. Pesce recommended that the ICU exclusion be removed
from the policy to allow IV to Oral conversions for patients in the ICU when the other
inclusion/exclusion criteria are met. Additionally, it was recommended to remove
febrile neutropenia from the exclusion criteria to allow neutropenic patients who are
afebrile to have appropriate meds converted to oral therapy when applicable.
2. Anticoagulation Management – Patrick recommended that the policy be edited to allow
pharmacy to automatically adjust ANY prophylactic dose of enoxaparin regardless of
indication. Current policy wording only allows conversion of 40 mg Daily doses and this
policy edit would also allow the renal adjustment of orthopedic prophylactic doses (30
mg BID) without the need for physician authorization when clinically indicated.

4

ACTION, RESPONSIBILITY

STATUS

Information only

Complete

Amended protocol approved

Complete

Approved

Complete

Changes approved

Complete

Changes approved

Complete

AGENDA ITEM

FINDINGS OR CONCLUSION

3. Formulary Policy – A modification to the policy was recommended by Patrick to not
allow medications previously designated as non-formulary by P&T to be used during
hospitalization unless no other alternatives exist due to allergies or other patient
specific scenarios as deemed appropriate by Director of Pharmacy or Pharmacy
Clinical Coordinator. This is to prevent the use of medications that may have safety or
other related concerns from being used during hospitalization.
4. Renal Dosing Adjustments – No edits recommended/needed.
5. 24 Hour Stop – routine peri-operative antibiotics – No edits recommended/needed.

ACTION, RESPONSIBILITY

Complete

Approved (no changes necessary)
Approved (no changes necessary)

Complete
Complete

There being no further business, the meeting was adjourned at 8:00 A.M. The next P&T meeting is December 8, 2016 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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Summary & Recommendations from April 2015 P&T meeting
Calcitonin Injection
Guidance Summary (appropriate use, etc.)
A dramatic price increase of injectable calcitonin occurred in the previous year and based on normal usage will result in a
significant increased annual expense for this product (see below for cost details).
Background:
Hypercalcemia is a disorder commonly encountered in clinical practice. In severe cases of hypercalcemia, cardiovascular or
renal complications may occur. Although there are diverse causes of hypercalcemia, the most common causes include
malignancy and primary hyperparathyroidism. The indications for the treatment of acute hypercalcemia largely depend on
the severity of the condition, acuity of development, and presence or absence of symptoms. Management of
hypercalcemia should start with careful investigations of patient history, physical examination, ECG monitoring, and
pertinent lab values. Currently available treatment options of hypercalcemia include fluid resuscitation, loop diuretics,
bisphosphonates, glucocorticoids and calcitonin.
Treatment of hypercalcemia:
Clinical
presentation

Severity
Mild
[Ca2+]: 10 – 12 mg/dL



Moderate
[Ca2+]: 12 – 14 mg/dL



Cognitive
impairments,
abdominal pain,
fatigue or muscle
weakness
Cognitive
impairments,
abdominal pain,
fatigue or muscle
weakness

Treatment Options
Preferred








Observation
Hydration (oral)
Increase mobility
Discontinue offending
agents
Follow the same
precautions as
described in Mild
hypercalcemia
Acute Ca2+ rise with
symptomatic changes
requires aggressive
treatment

Alternative Treatment
Options


N/A



0.9% NS 4 - 6 L in 24
hours
After rehydration,

Pamidronate 30 - 90
mg at 20 mg/h or
Zoledronic acid (ZA) 4
mg over 15 min

Furosemide IV 10 - 20
mg if necessary

Comments








Severe
[Ca2+]: > 14 mg/dL



May see lifethreatening
symptoms; ECG
changes,
pancreatitis



0.9% NS 4 - 6 L in 24
hours
After rehydration,

Pamidronate 30 - 90
mg at 20 mg/h or
Zoledronic acid (ZA) 4
mg over 15 min

Calcitonin 4 units/kg 6
- 12 hours for 24-48
hours

Furosemide IV 10 - 20
mg if necessary
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Denosumab SQ 60 mg
(in severe,
symptomatic
hypercalcemia of
malignancy refractory
to ZA)






Asymptomatic or mildly
symptomatic
hypercalcemia do not
require immediate
treatment
Usually well-tolerated
chronically and may not
require immediate
treatment
Prior to saline and
diuresis treatment,
determine and monitor
fluid status in patients
with heart or renal
impairments.
Bisphosphonate
maximum effect occurs
in 2-4 days
Require treatment
regardless of symptoms
Calcitonin is most
beneficial in patients
with symptoms and
calcium >14 mg/dL
Calcitonin tachyphylaxis limits
usefulness to ~ 48 hrs

Strategies to Reduce Inappropriate and/or Unnecessary Use
The following were potential opportunities identified through a recent MUE

Use in severe hypercalcemia:
Due to its unique characteristics (rapid onset, etc.), calcitonin injection is considered most beneficial when used in
symptomatic patients with severely elevated calcium (> 14 mg/dL) in combination with bisphosphonates (pamidronate, etc.).
Calcitonin and hydration provide a reduction in serum calcium concentration, while a bisphosphonate provides a more
sustained effect.
Use in mild to moderate hypercalcemia:
For mild to moderate hypercalcemia, bisphosphonate therapy is the drug of choice in most situations. Please note that some
of our calcitonin use for mild to moderate hypercalcemia was in patients that had refractory hypercalcemia following
pamidronate and in these situations this is likely appropriate.
Duration of therapy:
The efficacy of calcitonin should be limited to 24-48 hours of treatment for hypercalcemia due to the development of
tachyphylaxis which limits its usefulness beyond 48 hours.
Use in non-hypercalcemic patients (compression fracture/bone fracture):
There is some data available that suggests that when utilized daily for 2-4 weeks post fracture that calcitonin provides a
benefit in regards to pain control. However, due to the cost this is not a cost effective regimen and if calcitonin is requested
for this indication then the nasal formulation should be utilized.
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FORMULARY REVIEW
GENERIC NAME:
PROPRIETARY NAME:

ATEZOLIZUMAB
Tecentriq (Genentech)

INDICATIONS:
FDA Approved
1) Approved for the treatment of locally advanced/metastatic urothelial carcinoma for patients who:
1. Disease progression during or following platinum-containing chemotherapy
2. Disease progression within 12 months of neoadjuvant/adjuvant treatment containing platinum based chemotherapy
2) Approved for treatment of metastatic non-small cell lung cancer (NSCLC) with disease progression during or following platinumcontaining chemotherapy. Patients must have disease progression on or after platinum-containing chemotherapy or appropriate
targeted therapies if EGFR or ALK mutations present.
CLINICAL PHARMACOLOGY:
Atezolizumab binds to the program death ligand-1 blocking interaction with the program death 1 (PD-1) receptors as well as the B7.1
receptor that are found on T-cells and antigen presenting cells. By binding PD-L1 to the PD-1 and B7.1 receptors, PD-L1 suppresses
cytotoxic T-cell activity, T-cell proliferation and cytokine production. This leads to decreased antitumor activity by the immune system.
Atezolizumab blocks the binding of PD-L1 to these receptors and restores T-cell antitumor activity. This mechanism is similar to
nivolumab and pembrolizumab. However, nivolumab and pembrolizumab bind to the PD-1 receptor and not to the PD-L1.
PHARMACOKINETICS:
Administered as an intravenous infusion
Absorption
Time to steady state: 6 to 9 weeks
Distribution
Half-life: 27 days
Metabolism
Clearance: 0.2 L /day
Elimination
CLINICAL TRIALS:
Atezolizumab in patients with locally advanced and metastatic urothelial carcinoma who have progressed following
treatment with platinum-based chemotherapy: a single arm, multicenter, phase 2 trial. Lancet 2016 May 7:387
(10031)1909-20
Trial design
Intervention
Inclusion

Results

Adverse effects
Authors’
conclusion

Open-label, multicenter, single arm, two-cohort phase 2 trial
(N=310) Atezolizumab 1200 mg IV every 3 weeks
Locally advanced or metastatic urothelial carcinoma, Progression during or following platinum-containing chemotherapy, ECOG 0-1,
adequate hematologic function, and end organ function (AST/ALT ≤ 2.5 X upper limit of normal and alkaline phosphatase ≤ 2.5 X upper limit
of normal, bilirubin ≤ 1.5 X upper limit of normal)
Outcome
All patients
PD-L1 expression ≥ 5%
PD-L1 expression ≤5%
(N=310)
(N=100)
(N=210)
15%
26%
9.5%
Overall RR
5%
12%
2.4%
CR
10%
14%
7.1%
PR
Not reached
Not reached
12.7 months
Median duration of response
2.1 months
Not reported
Not reported
Median PFS
2.1 months
Not reported
Not reported
Median time to response
Grade 3/4 immune-mediated events occurred in 5% of patients.
Fatigue (30%), Nausea (14%), Decreased appetite (12%), Pruritus (10%), Diarrhea (8%), Pneumonitis (2%), Hypotension (2%), Colitis (1%),
Aspartate aminotransferase increased (3%)
In patients with urothelial carcinoma who had disease progression following platinum-containing adjuvant or neoadjuvant chemotherapy,
atezolizumab was determined to be an effective and easily tolerated agent. In patients with an increased PD-L1 expression of ≥ 5% the overall
RR was higher compared with those with lower PD-L1 expression (26% vs. 9.5%). Overall RR was 15% for the entire patient population; this
response lasted for 12 months or more in 84% of those responding to therapy. Preliminary data show that atezolizumab can lead to durable
responses without high risks of adverse effects.

Atezolizumab versus docetaxel for patients with previously treated non-small-cell lung cancer (POPLAR): a multicentre,
open-label, phase 2 randomised controlled trial. Lancet 2016 April Volume 387, No. 10030, p1837–1846
Trial design
Intervention

open-label, phase 2 randomized controlled trial
intravenous atezolizumab 1200 mg or docetaxel 75 mg/m2 once every 3 weeks
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Inclusion

Results

Adverse effects
Authors’
conclusion

≥18yo with NSCLC who progressed on post-platinum chemotherapy, ECOG 0-1, measurable disease by RECIST v1.1, adequate hematologic
function, and end organ function (AST/ALT ≤ 2.5 X upper limit of normal and alkaline phosphatase ≤ 2.5 X upper limit of normal, bilirubin
≤ 1.5 X upper limit of normal)
Atezolizumab increased OS by 2.9 months (12.6 months vs. 9.7 months for the atezolizumab and docetaxel arms (p=0.04))
Tecentriq™ (n=144)
Docetaxel (n=143)
Hazard Ratio
Median OS [months (95% CI)]
12.6 (9.7, 16)
9.7 (8.6, 12)
0.69 (0.52, 0.92)
Objective response rate, n(%), (95% CI)
22 (15%) (10%,22%)
21 (15%) (9%,22%)
Complete Response, n (%)
1(0.7%)
0 (0%)
Partial Response, n (%)
21 (15%)
21 (15%)
Median Duration of Response, months
N=22, 18.6 (11.6, NE)
N=21, 7.2 (5.6, 12.5)
11 (8%) patients in the atezolizumab group discontinued because of adverse events versus 30 (22%) patients in the docetaxel group. 16 (11%)
patients in the atezolizumab group versus 52 (39%) patients in the docetaxel group had treatment-related grade 3–4 adverse events, and one
(<1%) patient in the atezolizumab group versus three (2%) patients in the docetaxel group died from a treatment-related adverse event.
Atezolizumab significantly improved survival compared with docetaxel in patients with previously treated NSCLC. Improvement correlated
with PD-L1 immunohistochemistry expression on tumour cells and tumour-infiltrating immune cells, suggesting that PD-L1 expression is
predictive for atezolizumab benefit.

Published trial not yet available; expected in 2017. “Primary analysis from OAK, a randomized phase III study comparing
atezolizumab with docetaxel in 2L/3L NSCLC” presented by Dr Fabrice Barlesi during the Presidential Symposium 2 on
Sunday 9 October, 16” available at ESMO.org
Trial design
Intervention
Inclusion
Results

Adverse effects
Authors’
conclusion

multicenter, open-label, randomized, controlled Phase III study
intravenous atezolizumab 1200 mg (n=425) or docetaxel 75 mg/m2 once every 3 weeks (n=425)
≥18yo, locally advanced or metastatic (Stage IIIB, Stage IV, or recurrent) NSCLC, progression during or following treatment with platinumcontaining regimen, measurable disease by RECIST v1.1, ECOG 0 or 1
Atezolizumab increased OS by 4.2 months (13.8 vs. 9.6 months in atezolizumab vs. docetaxel arm (p=0.0004))
Tecentriq™ (n=144)
Docetaxel (n=143)
Hazard Ratio
P value
Median OS [months (95% CI)]
13.8 (11.8, 15.7)
9.6 (8.6, 11.2)
0.69 (0.52, 0.92)
0.0004
Not available to assess.
Atezolizumab helped patients in the overall study population live a median of 13.8 months, 4.2 months longer than those treated with
docetaxel chemotherapy (median overall survival [OS]: 13.8 vs. 9.6 months; HR = 0.74, 95% CI: 0.63, 0.87). The study enrolled people
regardless of their PD-L1 status and included both squamous and non-squamous disease types.

COMPARATIVE EFFICACY:
Atezolizumab has not been compared head-to-head to pembrolizumab or nivolumab. Neither of these agents are currently approved for
metastatic urothelial cancer. Both pembrolizumab and nivolumab are approved for NSCLC.
CONTRAINDICATIONS: None
WARNING AND PRECAUTIONS:
Table 2. Warnings and precautions
Immune-related
pneumonitis

In clinical trials, 2.6% of patients developed pneumonitis with 2 fatalities The median time to onset was 2.6 months with a median
duration of 15 days.
Treatment of Grade 2 or greater pneumonitis includes 1 -2 mg/kg/day prednisone equivalents, followed by corticosteroid taper.
Withhold atezolizumab until resolution for Grade 2 pneumonitis, and permanently discontinue for Grade 3 or 4.

Immune related hepatitis

Grade 3/4 hepatotoxicity (increase in AST/ALT/ total bilirubin) occurred in approximately 2%. One patient died of hepatitis. Median
onset was 1.1 months.
Treatment of Grade 2 or greater pneumonitis includes prednisone at 1-2 mg/kg/day followed by a steroid taper. Withhold
atezolizumab for Grade 2 toxicity and permanently discontinue for Grade 3 or 4 hepatitis.

Immune-related
endocrinopathies

Immune-related colitis



Hypophysitis – Occurred in 0.2% of patients. Administer corticosteroids and hormone replacement when indicated,
permanently discontinue for Grade 4 hypophysitis.

Hypothyroidism – Occurred in 3.9% of all patients with a median time to first onset of 5.4 months. Thyroid function should
be monitored at baseline and periodically during treatment. In symptomatic patients withhold and initiate thyroid hormone
replacement as needed. Resume treatment when symptoms of hypothyroidism as resolved.

Adrenal insufficiency - Occurred in 0.4% of patients in clinical trials. For symptomatic patients administer
methylprednisolone 1-2mg/kg/day IV followed by oral prednisone 1-2 mg/kg/day until symptoms improve along with
withholding. Start taper once symptoms to Grade 1 and taper steroids over 1 month. Resume treatment with atezolizumab if
event improves to ≤ Grade 1 within 12 weeks and corticosteroids have been reduced to ≤ 10 mg oral prednisone per day.

Diabetes mellitus- This occurred in one patient during clinical trials. For Grade 2 hyperglycemia initiate treatment with insulin
for fasting blood glucose > 230-500 mg/dL and withhold atezolizumab. Resume therapy when metabolic control is achieved
on insulin replacement therapy.
In clinical trials colitis or diarrhea occurred in 19.7% of all patients with 0.8% developed grade 3/4 with a median time to onset of
1.7 months.
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Withhold atezolizumab for Grade 2 colitis. If symptoms of diarrhea or colitis persist for longer than 5 days or recur, administer
prednisone 1-2 mg/kg/day. For Grade 3 colitis treat with IV methylprednisolone 1-2 mg/kg/day, and convert to oral steroids once
the patient improves. If colitis improves to Grade 0 to 1 within 12 weeks with a reduction of corticosteroids to ≤ 10 mg per day, then
atezolizumab may be continued. Permanently discontinue for Grade 4 diarrhea or colitis.

Infection

Infection occurred in 38.4% of patients in clinical trials. Urinary tract infection was the most common cause of grade 3 infection. In
a randomized trial in patients with non-small cell lung cancer Grade 3 or higher pneumonia occurred in 6.3% of patients. Patients
should be monitored for signs and symptoms of infection and therapy withheld for Grade 3 or higher infection.

Infusion-related adverse
reactions

Infusion related reaction occurred in 1.3% of patients in clinical trials. Infusion rate should be slowed or interrupted if patients
develop mild or moderate infusion reaction and permanently discontinued for Grade 3 or 4 reactions.

Embryo-fetal toxicity

May cause fetal harm when administered to pregnant women based on the mechanism of action. Patient must be advised of potential
fetal risk if used during pregnancy or the patient should become pregnant. Contraception should be used for 5 months following
therapy.

Meningitis/ encephalitis - Permanently discontinue for any grade of meningitis or encephalitis, and initiate 1-2 mg/kg/day of
methylprednisolone. Convert to oral steroids (prednisone 60 mg/day) once symptoms have improved. Once symptoms ≤ Grade
1 taper steroids over ≥ 1 month.

Motor and Sensor Neuropathy – Permanently discontinue for any grade of myasthenic syndrome/myasthenia gravis or GuillainBarre syndrome. Initiate appropriate medical care and consider corticosteroids 1-2 mg/kg/day prednisone.

Pancreatitis – Symptomatic pancreatitis of unknown etiology occurred in 0.1% of patients. Withhold atezolizumab for ≥ Grade
3 serum amylase or lipase level (> 2 X ULN), or Grade 2 or 3 pancreatitis. Treat with IV methylprednisolone 1-2 mg/kg/day,
and convert to oral steroids once the patient improves. Resume treatment with atezolizumab if serum amylase and lipase levels
improved to ≤ Grade 1 within 12 weeks, symptoms of pancreatitis are resolved, and corticosteroids have been reduced to ≤ 10
mg oral prednisone per day. Permanently discontinue for Grade 4 or any grade of recurrent pancreatitis.

Other immune mediated
adverse reactions

ADVERSE REACTIONS:
Adverse reactions by system
System

Reaction (% reported)

Cardiovascular
Central nervous system
Dermatologic
Endocrine / metabolic

Genitourinary
Hematologic
Infection
Neuromuscular
Respiratory

Peripheral edema: 18%, Grade 3/4 1%
Fatigue: 52%, Grade 3/4 6%
Skin rash: 15%, Grade 3/4 0.3%; Pruritus: 13%, Grade 3/4 0.3%
Hyponatremia: Grade 3/4 10%; Hyperglycemia: Grade 3/4 5%, Hypothyroidism: 2%, Grade 3/4 <1%; Hypoalbuminemia:
Grade 3/4 1%
Decreased appetite: 26%, Grade 3/4 1%; Nausea: 25%, Grade 3/4 2%; Constipation 21%, Grade 3/4 0.3%; Diarrhea: 18%,
Grade 3/4 1%; Abdominal pain: 17% , Grade 3/4 4 %; Vomiting: 17%, Grade 3/4 1%
Hematuria: 14%, Grade 3/4 3%
Anemia Grade 3/4 10%,
Urinary tract infection: 22%, Grade 3/4 9%,
Back/Neck pain: 15%, Grade 3/4 2%; Arthralgia 14%, Grade 3/4 1%
Dyspnea: 16%, Grade 3/4 4%; Cough: 14%, Grade 3/4 0.3%

Hepatic
Renal

Increased serum AST/ALT Grade 3/4 2%
Increased SCr Grade 3/4 3%

Gastrointestinal

DOSING ADJUSTMENTS:
Hepatic Impairment
No dose adjustment for patients with mild hepatic impairment.
Renal Impairment
No dose adjustment recommended for patients with renal impairment.
Geriatrics
No overall differences in safety or efficacy observed in patients ≥ 65 years of age
Pregnancy & Lactation
Animal studies have demonstrated increased fetal harm due to the inhibition of PD-L1/PD-1 pathway
causing an immune-related rejection of the fetus. Patients should be counseled regarding the fetal risk of
atezolizumab in pregnancy. Advise women to use effective contraception and avoid breastfeeding during
treatment and for at least 5 months after last dose.
Pediatrics and Neonatal Not established.

RECOMMENDED MONITORING:
Liver function test (baseline and periodically), thyroid function (baseline and periodically), serum glucose, amylase, lipase,
signs/symptoms of immune mediated adverse effects including the following: colitis, diarrhea, endocrinopathies, hepatitis, hypophysitis,
infection, infusion reactions, meningitis, encephalitis, neuropathy, pancreatitis rash, pneumonitis
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PHARMACOECONOMICS/COST:
Product
Atezolizumab
(Tecentriq™)
1200 mg/20 mL
Nivolumab
(Opdivo®)
100 mg/10 mL
Nivolumab
(Opdivo®)
40mg/4 mL
Pembrolizumab
(Keytruda®)
100 mg/ 4 mL

Cost Per Cycle

Cost Per Year

1200mg every 3
weeks: $8620

17 cycles: $146,540

240mg every 2
weeks: $6018

26 cycles: $156,470

200mg every 3
weeks: $8893

17 cycles: $151,181

CONCLUSION:
Atezolizumab has demonstrated improvement in response rates for patients with urothelial carcinoma that has progressed after platinum
containing therapy. Toxicities are similar to other immunomodulatory therapies. This agent serves as a unique second-line treatment
option in a disease state without a set standard of care. Additionally, atezolizumab produces durable RR and increased OS in patients
with metastatic NSCLC after progression on platinum-based chemotherapy. These outcomes are similar to outcomes with the PD-1
therapies.
RECOMMENDATION:
Formulary, restricted: restrict to outpatient setting for patients with (1) FDA approved indications or (2) payer-approved off-label
indications.
FAILURE, MODE AND EFFECTS ANALYSIS (FMEA)
Medication Management Step
Selection & Procurement
Therapeutic interchange?

Identified Risk

Special Ordering Requirements?

Restrict to outpatient, oncology attending
physicians

Storage
LASA* separation of stock?
Special storage (e.g. refrigeration, protect from
light, controlled substance)?

Steps for Prevention

No therapeutic interchange

None
Store vial in refrigerator at 2o to 8o C
Do not freeze
Dose must be administered immediately once
prepared
May be stored at room temperature for no more
than 6 hours
May refrigerate for no more than 24 hours once
reconstituted

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)?

Restrict to outpatient, oncology attending physicians

Nurse, provider, pharmacist, and technician education
regarding storage.
Restrict to outpatient oncology attending
physicians
Flat dosing; no dose adjustments
Therapy should be withheld and patient treated
with prednisone for immune-related
hepatitis/nephritis

Nurse, provider, and pharmacist education on dosing and
population in which drug is indicated for
Nurse, provider, and pharmacist education on organ
dysfunction.

Drug Interactions?

Interacts with corticosteroids and other immune
suppressing agents

Nurse, provider, and pharmacist education on drug
interactions

Pregnancy?

Fetal risk

Nurse, provider, and pharmacist education
Advise patients to use effective contraception
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Medication Management Step
Absolute Contraindications?

Identified Risk
None

Steps for Prevention

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

Develop order set specific for drug

Develop order sets

None

Prescriber education?
Processing, Preparing, & Dispensing
High-risk drug double check?
Drug Interaction check in place?
LASA* computer warnings?
Administration Notes for MAR (e.g. handling
precautions, surrounding food or other drugs)?

Nurse, provider, and pharmacist education on dose
adjustments, drug interactions and side effects
High-risk double check on orders
Corticosteroids and other immune suppressant
medications
None
Use of non-PVC tubing required

Packaging/Labeling (e.g. prepacking)?

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

Process with double-check process as indicated with other
monoclonal antibodies
Education for nurses, pharmacists, and prescribers

Product label will contain NaCl carrier fluid and non PVC
tubing instructions
Administer in non PVC line
Administer over 60 min
May administer over 30 min if tolerated 1st dose

Double check for monoclonal antibodies per
hospital policies
Nurse, provider, pharmacist, and technician education on
dosing and population in which drug is indicated for
Monoclonal antibody

Administer in non PVC line
Administer over 60 min
May administer over 30 min if tolerated 1st dose
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FORMULARY REVIEW
GENERIC NAME:
PROPRIETARY NAME:

N-ACETYLCYSTEINE (NAC) effervescent tablets
Cetylev (Arbor Pharmaceuticals)

INDICATIONS: For treatment of acute acetaminophen overdose.
CLINICAL PHARMACOLOGY
Absorption: Effervescent N-Acetylcysteine demonstrates rapid absorption with a peak plasma concentration at approximately 2 hours.
Distribution: Effervescent N-Acetylcysteine is highly protein bound, approximately 66%-87%.
Metabolism: Effervescent N-Acetylcysteine is deacetylated by the liver and converted to cysteine. Cysteine is then metabolized
further into glutathione and other non-contributing metabolites. The expected half-life of effervescent N-Acetylcysteine tablets is
approximately 18 hours.
Elimination: 30% of effervescent N-Acetylcysteine is renally cleared. A small fraction (<3%) is excreted in the feces.
CLINICAL STUDIES
Title
Sponsor
Patients

Methods

Results

Effervescent N-Acetylcysteine tablets versus oral N-Acetylcysteine solution in fasting healthy adults: an open-label, randomized, single-dose,
crossover, relative bioavailability study.
Arbor Pharmaceuticals
30 adult patients (25 male, 5 female) between the age of 18-50 years old and with a BMI <30 were paid to participate in this trial. Patients needed
to be non-smokers and women were required to have a negative β-human chorionic gonadotropin test if they were capable of reproduction in
order to be included.
Patients who were included in the study underwent multiple baseline examinations, including a detailed medical history, physical examination,
laboratory tests, and a 12-lead EKG within 30 days prior to the study start date. On the day immediately prior to initiation of the study, patients
had baseline liver function tests (LFTs), a complete blood count (CBC), and a urinalysis. The dose of the first formulation was then given on study
day 1, with pharmacokinetic (PK) sampling over the next 48 hours in addition to a survey used to document patient preferences. After a 7 day
washout, patients were re-admitted and given the opposing formulation, and were monitoring in the same way.

29 of 30 patients completed the study after receiving both formulations of N-Acetlycysteine.
Parameter
Effervescent N-Acetlycysteine
Oral N-Acetlycysteine solution
AUC (h x µg/mL))
177.31
192.15
Cmax (µg/mL)
25.44
27.46
Treatment-emergent Adverse Events (TEAE) Results:
Parameter
Effervescent N-Acetlycysteine
Reporting of at least 1 TEAE
14 (43%)
11 (37.9%)
Reported GI disorders
Diarrhea
6 (20.7%)
Nausea
4 (13.8%)
4 (13.8%)
Reported nervous system
disorders
Dysgeusia
3 (10.3%)
Headache
0 (0%)
Patient Preference Results:
Parameter
Taste (prefer)
Smell (prefer)
Flavor (prefer)
Texture (prefer)
Overall Likeability (prefer)

Effervescent N-Acetlycysteine
8 (27.6%)
6 (20.6%)
8 (27.6%)
8 (27.6%)
9 (31%)

Oral N-Acetlycysteine solution
15 (50%)
9 (30%)
6 (20%)
3 (10%)
7 (23.3%)

Statistical Analysis
Not calculated
Not calculated
Not calculated
Not calculated
Not calculated

3 (10%)
2 (6.7%)

Not calculated

Oral N-Acetlycysteine solution
0 (0%)
0 (0%)
0 (0%)
4 (13.3%)
0 (0%)

Statistical Analysis
P = 0.0247
P = 0.533
P = 0.0082
P = 0.009
P = 0.0012

COMPARATIVE EFFICACY:
No trials have been established to determine the efficacy between the two N-Acetylcysteine formulations
CONTRAINDICATIONS:
No contraindications are listed for oral formulations of N-Acetylcysteine.
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Statistical Analysis
ANOVA %CV = 14.81
ANOVA %CV = 14.54

WARNINGs, PRECAUTIONS, ADVERSE REACTIONS
 Oral formulations of N-Acetylcysteine can cause vomiting or exacerbate vomiting associated with acetaminophen overdose.
Patients with esophageal varices or peptic ulcer disease may experience a higher risk of GI bleeding or esophageal tears.
DOSING:
Cetylev Specific Dosing:
The dosing regimen of effervescent N-Acetylcysteine tablets for solution and oral N-Acetylcysteine solution are identical in terms of
the number of doses and amount of product, calculated in mg/kg as indicated below.
Initial Patient Assessment and Cetylev© Dosing
Patient Presentation
Unknown time of acetaminophen ingestion

Time of acetaminophen ingestion known, but patient presents greater than 8
hours from time of ingestion
Ingestion of acetaminophen within 8 hours, and known acetaminophen
concentration*
*See following table
Ingestion of acetaminophen within 8 hours, but unable to obtain acetaminophen
concentration, or clinical evidence of acetaminophen toxicity

Treatment Dosing
1. Administer 140 mg/kg (max of 15,000 mg) loading dose
2. Obtain acetaminophen concentration to determine further treatment
necessity
1. Administer 140 mg/kg (max of 15,000 mg) loading dose
2. Obtain acetaminophen concentration to determine further treatment
necessity
1. Utilize Rumack-Matthew Nomogram to determine necessity of
treatment
1.
2.

Administer 140 mg/kg (max of 15,000 mg) loading dose
Administer 70 mg/kg (max of 7,500 mg) maintenance dose every 4
hours for 17 total doses.

ADMINISTRATION:
Cetylev© tablets are dissolved in the following amounts of water prior to ingestion. Cetylev© tablets are not intended for oral
administration before being completely dissolved in water.
Body Weight
≥60 kg
(≥ 8,400 mg loading dose, ≥ 4,200 mg maintenance dose)
≤60 kg
(≤ 8,400 mg loading dose, ≤ 4,200 mg maintenance dose)

Amount of Water
300 mL of water per dose
150 mL of water per dose

PHARMACOECONOMICS/COST:
Product/Strength

Pack Size

Price per Unit

Total Cost of Therapy
(80 kg pt)

Cetylev© 2.5 gram tablet

10 x 2 tabs

$172.00

Cetylev© 500 mg tablet

10 x 2 tabs

$34.41

N-Acetylcysteine 20% oral solution

3 x 30 mL

$16.71 (90 mL)

$100.26

N-Acetylcysteine 200 mg/mL IV inj

4 x 30 mL

$318.82 (120 mL)

$318.82

$447.23

CONCLUSION:
Effervescent N-Acetylcysteine tablets for oral solution (Cetylev©) is an approach to treating acetaminophen overdose with marginal
improvements in patient satisfaction when compared to oral N-Acetylcysteine solution in terms of taste, flavor, texture, and overall
likeability. While there are no statistical analyses available to evaluate the significance of differing rates of treatment-emergent
adverse events, the small difference in percentages likely translate to a lack of clinical difference between the two reference products.
Pharmacokinetic data shows comparable absorption, distribution, elimination, and metabolism, however; data is unavailable to
confirm the efficacy of effervescent N-Acetylcysteine tablets for oral solution in treating acetaminophen overdose. Based on the lack
of data to define the clinical significance of effervescent N-Acetylcysteine tablets for oral solution, combined with subjective reports
on the characteristics of the product’s likeability and no true difference in incidence of treatment-emergent adverse events, this
product should not be added to formulary as it does not offer benefits beyond current oral N-Acetylcysteine solution. If Cetylev© were
to be ordered, the pharmacy department would automatically substitute Cetylev© for an equal dose, in mg/kg, of oral NAcetylcysteine solution to be diluted in an appropriate amount of soda for ingestion.
RECOMMENDATION:
Non-formulary with auto substitution of oral liquid solution at same dose and dosing interval.
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FORMULARY REVIEW
GENERIC NAME:

METHYLNALTREXONE (ORAL FORMULATION)

PROPRIETARY NAME:

Relistor (Salix)

THERAPEUTIC CLASS: Peripheral Mu-Opioid Receptor Antagonist (PAMORA)
SIMILAR DRUGS: Alvimopan (Entereg®), Naloxegol (Movantik®), Eluxadoline (Viberzi®)
INDICATIONS:
Methylnaltrexone tablets are indicated for the treatment of opioid-induction constipation (OIC) in adults with chronic non-cancer pain.
CLINICAL PHARMACOLOGY:
Methylnaltrexone is a quaternary amine that selectively antagonizes opioids binding at Mu-receptors. As a positively charged
quaternary amine, the ability of methylnaltrexone to cross the blood brain barrier is limited. This allows methylnaltrexone to act
peripherally on the gastrointestinal tract, decreasing constipation effects of opioid without impacting analgesic effects of opioids.
PHARMACOKINETICS:
Absorption:
Following a single administration in healthy patients’ peak concentrations (Cmax) was observed at approximately 1.5 hours. The
Cmax and AUC in healthy subjects were 48.1 ng/mL and 382 ng·hr/mL, respectively. The absolute bioavailability of oral
methylnaltrexone has not been determined, but OIC patient exposure is approximately 27% lower than healthy subjects.
Methylnaltrexone administered with a high fat breakfast decreased the Cmax by 60%, the AUC by 43%, and delayed the peak
concentration by 2 hours.
Distribution:
Steady state volume of distribution is approximately 1.1 L/Kg with 11-15% of methylnaltrexone protein bound.
Metabolism:
Methylnaltrexone is conjugated by sulfotransferase SULT1E1 and SULT2A1 to methylnaltrexone sulfate. Further conversions
mediated by aldo-keto reductase 1C enzymes produce methyl-6α-naltrexol and methyl-6β-naltrexol. Methylnaltrexone sulfate is a
weak mu-opioid receptor antagonist while the methy-6-naltrexol isomers are active mu-opioid receptor antagonists.
Elimination:
Methylnaltrexone is primarily excreted as unchanged drug in the urine (54%) and feces (17%). Active renal secretion of
methylnaltrexone is suggested renal clearance approximately four to five times higher than creatinine clearance.
PHARMACOKINETIC & ADVERSE EFFECT COMPARISON (METHYLNALTREXONE vs. NALOXEGOL):
Time to peak concentration
Adverse Effects

Naloxegol (Movantik)
<2 hours with secondary plasma peak 0.4-3 hrs after
initial peak
Abdominal Pain: 12-21%
Diarrhea: 6-9%
Nausea: 7-8%
vomiting 3-5%

Methylnaltrexone (Relistor)
1.5 hours
Abdominal Pain: 14%
Diarrhea: 5%
Vomiting: 3%

SPECIAL POPULATIONS:
Pregnancy:
Insufficient data in pregnant women to determine drug-associated risk for major birth defects and miscarriages. Use of Relistor in
pregnancy may precipitate opioid withdrawal in a fetus due to immature fetal blood brain barrier.
Lactation:
There is no information regarding Relistor in human milk.
Geriatrics:
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No differences in effectiveness have been seen in patients aged 65 and older. There were similar rates of adverse events in this
population, with the incidence of diarrhea being higher.
Renal Impairment:
Relistor injections saw an increase in exposure of methylnaltrexone in patients with creatinine clearance less than 60 ml/min compared
to healthy subjects. Therefore, due to risk of increased adverse reaction there is a dosage recommendation for the oral tablets for
patient with a creatinine clearance less than 60 ml/min (150mg daily). There are no dosage recommendations for those with mild renal
impairment.
Hepatic Impairment:
Study subjects with Child-Pugh Class B & C did show increased exposure of methylnaltrexone compared to those with normal liver
function.
CLINICAL STUDIES (Full publication of oral methylnaltrexone clinical data is not yet available):
Study Design: Randomized, double blind, placebo controlled trial
Patients: A total of 401 patients were enrolled with chronic non-cancer pain, most commonly back pain. Prior to the screening period
patients had to be on opioid therapy for greater than once month and have less than three spontaneous bowel movements per week.
Patients were stable on opioid dose for at least two weeks before screening. The median duration of OIC was 53 months, and the mean
patient age was 52 years old.
Primary Endpoint: Responders were considered patients with an increase of 1 or more spontaneous bowel movement per week, for
three or more of the first four weeks. A spontaneous bowel movement was defined as a bowel movement without laxative use for the
previous 24 hours. In an intent to treat population (receiving at least one dose), proportion of responders in the Relistor group was
52% (103/200) compared to 38% (77/201) in the placebo group. An overall difference of 13% between the two groups.
Note: Movantik showed similar efficacy with an overall difference between treatment and placebo groups of 15% and 10.3% with the
use of Movantik 25 mg dosage in similarly structured clinical trials.
COMPARATIVE EFFICACY TRIALS: No current active comparator trials.
CONTRAINDICATIONS:
Relistor is contraindicated in patient with known or suspected gastrointestinal obstruction and patient with increased risk of recurrent
obstruction, due to the potential for gastrointestinal perforation1.
WARNINGS AND PRECAUTIONS:
Gastrointestinal Perforation: Cases of gastrointestinal perforation have been reported in adult patients with OIC and advanced illness
with conditions that may be associated with localized or diffuse reduction of structural integrity of the wall of the gastrointestinal tract.
Consider the overall risk benefit when using Relistor with conditions that might impair the integrity of the gastrointestinal tract (e.g.
Crohn’s disease, peptic ulcer disease, Ogilvie’s syndrome, diverticular disease, infiltrative gastrointestinal tract malignancies) 1.
Severe of Persistent Diarrhea: If severe or persistent diarrhea occurs during treatment, advise patient to discontinue Relistor and
consult their healthcare provider1.
Opioid Withdrawal: Patient having disruptions to the blood-brain barrier may be at increased risk for opioid withdrawal and/or
reduced analgesia. Symptoms consistent with opioid withdrawal, including hyperhidrosis, chills, diarrhea, abdominal pain, anxiety,
and yawning have occurred in patient treated with Relistor. Consider the overall risk benefit when using Relistor 1.
ADVERSE REACTIONS:
Most common adverse reactions with oral Relistor includes abdominal pain (14%), diarrhea (5%), headache (4%), abdominal
distention (4%), vomiting (3%), hyperhidrosis (3%), anxiety (2%), muscle spasms (2%), rhinorrhea (2%), and chills (2%) 1.
DRUG INTERACTIONS:
Other opioid antagonist: Avoid concomitant use of Relistor with other opioid antagonist because of potential for additive effects of
opioid receptor antagonism and increased risk of opioid withdrawal 1.
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DOSING AND ADMINISTRATION:
The recommended dosage of Relistor for OIC in adults with chronic non-cancer pain is 450 mg taken orally once daily in the morning.
Relistor tablets should be taken on an empty stomach at least 30 minutes before the first meal of the day.
DOSAGE ADJUSTMENTS:
Renal adjustments: Relistor 150 mg once daily in the morning is recommended for patient with moderate to severe renal function
(creatinine clearance of less than 60 mL/min).
Hepatic impairment: Relistor 150 mg once daily in the morning is recommended in adult patient with moderate to severe impairment
(Child-Pugh Class B or C)
PHARMACOECONOMICS:
Movantik (Naloxegol) 12.5mg tablets
Movantik (Naloxegol) 25 mg tablets
Reslistor (chronic non-cancer OIC) 12 mg SC daily
Relistor (38-61 kg)* 8mg SC q24-48 hrs
Reslistor (62-114 kg)* 12 mg SC q 24-48 hrs
Reslistor (>114kg)* 0.15mg/kg q24-48 hrs
Relistor 150 mg tablets

Cost per Dose
$8.43
$8.43
$92.47
$92.47
$92.47
MIN $184.94
$46.23

CONCLUSION:
Methylnaltrexone (Relistor®) is a mu-opioid receptor antagonist. Structured as a quaternary amine, the ability for methylnaltrexone to
cross the blood-brain barrier is restricted. Therefore, allowing methylnaltrexone to function as a peripheral mu-opioid receptor
antagonist in the gastrointestinal tract decreasing constipation effects of opioids without reducing analgesia. Unpublished data for oral
methylnaltrexone shows an increase in spontaneous bowel over placebo in three out of the four weeks follow up period. Response
rates were 13% higher with methylnaltrexone compared to placebo. Gastrointestinal side effects occurred most frequently in patients
treated with methylnaltrexone.
RECOMMENDATIONS:
1) Methylnaltrexone (Relistor) oral tablets should not be added to the formulary
2) A Therapeutic interchange should be utilized to drive utilization to the most cost effective agent which is Naloxegol
(Movantik) tablets
When you order this
You will receive
Methylnaltrexone (Relistor®) 450 mg once daily
Naloxegol (Movantik®) 25 mg once daily
Methylnaltrexone (Relistor®) 150 mg once daily
Naloxegol (Movantik®) 12.5 mg once daily
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DRUG CLASS REVIEW
OPTHALMIC GLAUCOMA PRODUCTS
(alpha agonist, beta antagonists, carbonic anhydrase inhibitors)
GENERIC AND PROPRIETARY NAMES
Apraclonidine (Iopidine®), Betaxolol HCl (Betoptic®), Brimonidine (AlphaganP®), Brimonidine/Timolol (Combigan®),
Brinzolamide (Azopt®), Brinzolamide/Brimonidine (Simbrinza®), Carteolol HCl (Cartol®), Dorzolamide (Trusopt®),
Dorzolamide/Timolol (Cosopt®), Levobunolol HCl (Betagan®), Metipranolol HCl (Optipranolol®), Timolol Maleate (Timoptic®)
THERAPEUTIC CLASS (individual agents presented)
Apraclonidine (Iopidine®) 0.5% or 1%
Brimonidine (AlphaganP®) 0.1%, 0.15% and 0.2%
Timolol Maleate (Timoptic) 0.25% and 0.5%
Betaxolol HCl (Betoptic®) 0.25% and 0.5%
Carteolol HCl (Cartol®) 1%
Levobunolol HCl (Betagan®) 0.25% and 0.5%
Metipranolol HCl (Optipranolol®) 0.3%
Brinzolamide (Azopt®) 1%
Dorzolamide (Trusopt®) 2%

Alpha Adrenergic Agonist

Beta Adrenergic Blocker

Carbonic Anhydrase Inhibitors

CLINICAL PHARMACOLOGY
 Alpha-2 Adrenergic Agonists: Selective alpha-2 adrenergic agonist that lowers intraocular pressure by reducing aqueous
humor production and increasing uveoscleral outflow.
 Beta Blockers: Beta-adrenergic blockers decrease intraocular pressure via a reduction in aqueous humor production by the
ciliary body, without significantly affection outflow.
 Carbonic Anhydrase Inhibitors: Carbonic educes intraocular pressure through decreases in the production of aqueous humor.
The presumed mechanism is slowed bicarbonate ion formation, which reduces sodium and fluid transport, resulting in lower
intraocular pressure
INDICATIONS
Apraclonidine
FDA Approved
Raised intraocular pressure; adjunct
Laser Surgery- Ocular hypertension
Open angle glaucoma
Ocular hypertension
Rosacea, persistent facial erythema
Non-FDA Approved
Cataract surgery
Capsulotomy of posterior lens capsule-ocular hypertension
postsurgical
Laser assisted in situ keratomileusis
Laser trabeculoplasty – Ocular hypertension
Beta Adrenergic Blockers
FDA Approved
Open angle glaucoma
Intraocular hypertension
Carbonic Anhydrase Inhibitors
FDA Approved
Open angle glaucoma
Intraocular hypertension
Non-FDA Approved
Pseudoexfoliation glaucoma

Brimonidine

X
X
X
X
X
X
X
X
X

Betaxolol

Carteolol

X
X

X
x

Levobunolol
X
X
Brinzolamide
X
X

Metipranolol

X

Timolol Maleate
X
X
Dorzolamide
X
x
X

23

DOSING AND ADMINISTRATION
Generic Name
Apraclonidine

Adult Dose
1 -2 drops in the
affected eye three
times daily

Pediatric Dose
Not studied in children

Betaxolol HCl

Instill 1 drop into
affected eye(s) twice
daily.

Instill 1 drop into affected
eye(s) twice daily.

Brimonidine

1 drop in the
affected eye TID

1 drop in the affected eye
TID

Administration

0.5% solution: Wait 5 minutes between instillation of other ophthalmic agents to
avoid washout of previous dose.

1% solution: Use a separate container for each single drop dose; discard
container after each use.

After topical instillation, finger pressure should be applied to lacrimal sac to
decrease drainage into the nose and throat and minimize possible systemic
absorption.







Brinzolamide

Instill 1 drop in
affected eye(s) 3
times daily

not studied in children

Carteolol HCl

Instill 1 drop in
affected eye(s) twice
daily

not studied in children

Dorzolamide

Instill 1 drop in the
affected eye(s) 3
times daily

Instill 1 drop in the
affected eye(s) 3 times
daily

0.25% solution:
Instill 1-2 drops into
affected eye(s) twice
daily

not studied in children

Levobunolol HCl




Remove contact lenses prior to administration;
Wait 15 minutes before reinserting if using products containing benzalkonium
chloride.
Separate administration of other ophthalmic agents by at least 5 minutes.
Remove contact lenses prior to administration; wait 15 minutes before
reinserting.
If more than one topical ophthalmic drug is being used, administer drugs at least
10 minutes apart. Avoid allowing the tip of the dispensing container to contact
the eye or surrounding structures.






Keep eye open and do not blink for 30 seconds.
Apply gentle pressure to lacrimal sac for 1 minute.
Wipe away excess from skin. Do not touch applicator to eye and do not
contaminate tip of applicator.

Remove contact lenses prior to administration
Wait 15 minutes before reinserting if using products containing
benzalkonium chloride

If more than one topical ophthalmic drug is being used, administer the drugs at
least 5 minutes apart.
Remove contact lens prior to administration and wait 15 minutes before
reinserting.

Apply gentle pressure to lacrimal sac for 1 minute following instillation.
Some solutions contain benzalkonium chloride; remove contact lens prior
to administration.

0.5% solution: Instill
1-2 drops into
affected eye(s) once
daily
Metipranolol HCl

Instill 1 drop in the
affected eye(s) twice
daily

not studied in children



Remove contact lenses prior to administration and wait 15 minutes before
reinserting.

Timolol Maleate

Gel-forming 0.25%
or 0.5% solution:
Instill 1 drop into
affected eye(s) once
daily
Solution 0.25 % or
0.5%: Instill 1 drop
into affected eye(s)
twice daily

Children ≥2 years and
Adolescents Solution Instill 1 drop (0.25%
solution) into affected
eye(s) twice daily
If response is not
adequate, increase to 1
drop (0.5% solution)
twice daily
Gel-forming solution
0.25 or 0.5% - Instill 1
drop once daily into
affected eye




Invert closed bottle and shake gel-forming solutions once before use.
Remove contact lenses prior to administration; wait 15 minutes before
reinserting if using products containing benzalkonium chloride.
Separate administration of other ophthalmic agents by at least 5 to 10
minutes.
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COMPARATIVE EFFICACY
Alpha-2 Adrenergic Agonists
Brimonidine and apraclonidine have been studied in clinical trials in both surgical settings (prevention of pressure elevation after
anterior segment laser surgery – 2 trials, laser peripheral iridotomy – 1 trial) and medically for the purpose of evaluating side effect
profiles of these medications. In the evaluation of laser peripheral iridotomy (LPI) utilization, brimonidine 0.2% was found to be
comparable to that of apraclonidine 1% in preventing post LPI spikes in intraocular pressure (IOP). Similarly, both therapies were
also compared in two trials for the prevention of IOP elevations after anterior segment laser surgery (trial 1 – bromonidine 0.2% vs
apraclonidine 0.5%; trial 2 – brimonidine 0.15% vs. apraclonidine 0.5%). Both trials demonstrated that a single preoperative drop of
brimonidine 0.15% or 0.2% is as effective as apraclonidine 0.5% in preventing IOP elevation immediately after anterior segment laser
surgery with no statistically significant difference in treatment outcomes. However, both trials did demonstrate a slight reduction in
DBP at 1 hour in the brimonidine groups compared with the apraclonidine groups (P < 0.05) although the difference in DBP did not
exceed 5 mmHg. Additionally, the short term hypotensive effects and side effects of both agents were also compared in a separate
clinical evaluation in 20 newly diagnosed glaucoma patients. Clinically, no significant difference in IOP reduction was observed
between treatments. However, BP and HR decreased statistically in the brimonidine group compared with placebo whereas
apraclonidine did not affect either parameter compared to placebo.
Beta Adrenergic Antagonists
Timolol, carteolol, and metipranolol were clinically compared in a trial evaluating clinical efficacy of these agents for the treatment of
IOP in 45 patients with primary open angle glaucoma and ocular hypertension. The clinical parameters (IOP and perimetry findings)
of the three medications were not statistically different from each other in terms of IOP reduction and visual field changes.
Additionally, two trials also evaluated the clinical efficacy and side effect profiles of the two formulations of timolol (standard
formulation vs. gel forming solution) in open angle glaucoma. Both products were found to be comparable (no statistically significant
differences) in terms of clinical efficacy as measured by IOP lowering effects. Blurred vision was more common in the gel forming
solution group whereas burning/stinging was more commonly associated with the standard formulation.
Carbonic Anhydrase Inhibitors
Brinzolamide and dorzolamide have been compared when given in addition to timolol and/or latanoprost for treatment of open angle
glaucoma. When compared in combination with timolol (brinzolamide 1% vs. dorzolamide 2%) the treatments were deemed to be
equivalent in regard to mean IOP lowering. From a side effect standpoint both regimens were well tolerated however more patients in
the dorzolamide group experienced ocular discomfort (13.1% vs 1.7%). An additional study evaluated efficacy and ocular discomfort
of substituting brinzolamide for dorzolamide in combination therapy with latanoprost and timolol. No statistically significant
differences were observed in regards to IOP lowering effects although ocular irritation was significantly reduced (P < 0.05) in the
brinzolamide substituted patients.
ADVERSE REACTIONS
Alpha Adrenergic Agonist

Brimonidine
o 10-20% allergic conjunctivitis, conjunctival hyperemia, and eye pruritus
o 5-9% burning sensation conjunctival folliculitis, hypertension, ocular allergic reaction, oral dryness and visual
disturbance
 Apraclonidine
o 20% reduced visual acuity
o 10% - xerostomia
o 5-15% ocular hyperemia, visual discomfort
o 1-5% conjunctivitis, blurred vision, ocular discharge, dry eye syndrome, edema of the eye lid, epiphora, foreign body
sensation, mydriasis,
Beta Adrenergic Blocking Agents
 Betaxolol HCl
o ≤ 25 % - Eye discomfort
o Blurred vision, dry eyes, epiphora, keratitis, foreign body sensation, corneal staining, photophobia
 Carteolol HCl
o 25% - Burning sensation in eye, conjunctival edema and hyperemia, epiphora, eye irritation
o 1-10% aniscocorai, corneal punctate keratitis, corneal staining, corneal sensitivity decreased, eye pain, vision
disturbances
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Levobunolol HCl (Betagan)
o 33% Burning sensation in eye, stinging of eyes
o 1-10% blepharoconjunctivitis, Diplopia, epithelial keratopathy, keratitis, ptosis of eyelid, visual disturbances
Metipranolol HCl
o 56% - burning sensation in eye
o 20% ocular hyperemia
o Abnormal vision, blepharitis, blurred vision, conjunctivitis, epiphora, photophobia, uveitis
Timolol Maleate (Timoptic)
o 15-33% Blurred vision
o 12.5-20% Burning sensation in eye
o 9% - Depression
o 1-5% blepharitis, conjunctivitis, foreign body sensation, itching of the eye, ocular hyperemia

Carbonic Anhydrase Inhibitors
 Brinzolamide
o 5-10% Blurred vision,
o 1-5% Blepharitis, discharge from the eye, dry eye syndrome, foreign body sensation, itching of the eye, keratitis, pain in
eye, red eye,
o < 1% conjunctivitis, epiphora,
 Dorzolamide
o 33% Burnign sensation, visual discomfort
o 25% Abnormal (bitter) taste in mouth
o 10% Hypersensitivity reaction, punctate keropathy
o 1-5% Blurred vision, conjunctivitis, dry eye syndrome, epiphoria, photophobia, red eye
CONCLUSION
According to the American Glaucoma Association, chronic medical therapy of glaucoma with ophthalmic preparations, including
alpha adrenergic agonists, beta adrenergic blockers and carbonic anhydrase inhibitors, is a critical and effective first line of treatment.
No clinical evidence could be located indicating brand or combination preparations achieve better outcomes than generic products or
individual preparations used in combination for each class and thus the least costly preparation should be utilized whenever possible.

RECOMMENDATION
☒Formulary, Unrestricted
Generic formulations of the following agents:
Alpha Adrenergic Agonist
• Brimonidine 0.2%
Beta Adrenergic Blocking Agents
• Timolol Maleate 0.25%
• Timolol Maleate 0.5%
Carbonic Anhydrase Inhibitors
• Dorzolamide 2%
☒Non-Formulary (ITEMS HIGHLIGHTED IN YELLOW ARE CURRENT FORMULARY AGENTS)
Brand or generic formulations of the following agents:
Alpha Adrenergic Agonist
• Apraclonidine 0.5% or 1%
• Brimonidine 0.1% or 0.15%
Alpha Adrenergic Agonists + Beta Adrenergic Blocking Agents
• Brimonidine 0.2%/Timolol 0.5% (Combigan)
Alpha Adrenergic Agonists + Carbonic Anhydrase Inhibitors (Combo Products)
• Brinzolamide 2%/ Brimonidine 0.2% (Simbrinza)
Beta Adrenergic Blocking Agents
• Betaxolol HCL 0.25%
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• Betaxolol HCL 0.5%
• Carteolol HCL 1%
• Levobunolol HCL 0.25%
• Levobunolol 0.5%
• Metipranolol HCL 0.3%
• Timolol gel forming solution 0.5%
Carbonic Anhydrase Inhibitors
• Brinzolamide
THERAPEUTIC INTERCHANGES
Ordered

Provided
Alpha Adrenergic Agonist
Apraclonidine (Iopidine) 0.5% or 1%
Brimonidine 0.2%

Up to 6 drops TID in affected eye(s)

1 drop in affected eye(s) TID
Brimonidine (AlphaganP) 0.1% or 0.15%
Brimonidine 0.2%

Instill 1 drop in affected eye(s) TID

Instill 1 drop in affected eye(s) TID
Alpha Adrenergic Agonists + Beta Adrenergic Blocking Agents (Combo Products)
Brimonidine 0.2%

1 drop in affected eye(s) BID
Brimonidine 0.2%/Timolol 0.5% (Combigan)
AND

1 drop in affected eye(s) BID
Timolol maleate 0.5%

1 drop in affected eye(s) BID
Alpha Adrenergic Agonists + Carbonic Anhydrase Inhibitors (Combo Products)
Brimonidine 0.2%

1 drop in affected eye(s) BID
Brinzolamide 2%/ Brimonidine 0.2% (Simbrinza)
AND

1 drop in affected eye(s) TID
Dorzolamide 2%

1 drop in affected eye(s) TID
Beta Adrenergic Blocking Agents
Betaxolol HCL (Betoptic) 0.25%

1-2 drops in affected eye(s) BID
Carteolol HCL (Cartol) 1%

1 drop in affected eye(s) BID
Levobunolol HCL (Betagan) 0.25%

1-2 drops in affected eye(s) BID

Timolol maleate 0.25%

1 drop in affected eye(s) BID

Metipranolol HCL (Optipranolol) 0.3%

1 drop in affected eye(s) BID
Timolol gel forming solution (GFS) 0.25%

1 drop in affected eye (s) daily
Betaxolol HCL (Betoptic) 0.5%

1-2 drops in affected eye(s) BID
Levobunolol (Betagan) 0.5%

1-2 drops in affected eye(s) daily

Timolol maleate 0.5%

1 drop in affected eye(s) BID

Timolol gel forming solution (GFS) 0.5%

1 drop in affected eye(s) daily
Carbonic Anhydrase Inhibitors
Brinzolamide (Azopt) 1%
Dorzolamide 2%

1 drop in affected eye(s) TID

1 drop in affected eye(s) TID
Carbonic Anhydrase Inhibitor + Beta Adrenergic Blocking Agents (Combo Products)
Dorzolamide 2%

Instill 1 drop in affected eye(s) BID
Dorzolamide 2%/ Timolol 0.5% (Cosopt)
AND

Instill 1 drop in affected eye(s) BID
Timolol maleate 0.5%

Instill 1 drop in affected eye(s) BID
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Drug Class Review
Blood Factor Products for Inherited Bleeding Disorders
Background:
Blood factor products for treatment and prophylaxis of bleeding for patients with inherited bleeding disorders are rarely utilized,
however the high cost and variability of cost between products has prompted a review of this class of medications. These products
are most commonly ordered prior to scheduled surgical procedures and typically specific products are not ordered rather these are
ordered as units per kilogram of the various factor products depending on clinical indication (Ex: Factor VIII 50 units/kg). Urgent
requests for any of these products that are not stocked by the pharmacy can be obtained within 6 hours from the pharmacy’s drug
distribution center.
Current formulary agents stocked by inpatient pharmacy:
Hemophilia A (factor VIII) – no products routinely stocked
Hemophilia B (factor IX) – no products routinely stocked
Von willebrand disease (vWF) – Humate P
Recommendation:
In order to streamline the available agents for the above notated bleeding disorders it is recommended to designate a formulary
agent of choice for each factor product. Per Dr. Stipanov, a sufficient supply of vWF (Humate P, etc.) should be maintained at all
times due to this being the most commonly encountered inherited bleeding disorder. Humate-P may also be used for initial acute
treatment of Hemophilia A related bleeding as it has indications for both disorders until the below designated “preferred” products
can be obtained. Due to the rarity of hemophilia B he felt that not stocking a factor IX product would be acceptable and other factor
IX containing formulary products (Kcentra) may be used acutely until the below designated factor IX product(s) can be obtained.
Hemophilia A (Factor VIII)*
 No specific product requested – Alphanate (human derived factor VIII) will be utilized
 Recombinant product requested – Xyntha (recombinant factor VIII) will be utilized
 Anti-inhibitor coagulant complex – FEIBA (human derived factors II, VII, IX, and X)
o This will be ordered on an as needed basis for patients with hemophilia with inhibitors or in patients with acquired
inhibitors to other clotting factors
*If a specific product is requested by name the prescriber will be contacted and the above options will be offered as potential
alternatives.
Hemophilia B (Factor IX)*
 No specific product requested – Bebulin (human derived factor IX) will be utilized
 Recombinant product requested – Benefix (recombinant factor IX) will be utilized
 Anti-inhibitor coagulant complex – FEIBA (human derived factors II, VII, IX, and X)
o This will be ordered on an as needed basis for patients with hemophilia with inhibitors or in patients with acquired
inhibitors to other clotting factors
*If a specific product is requested by name the prescriber will be contacted and the above options will be offered as potential
alternatives.
Von Willebrand Disease (vWF)*
 No specific product requested – Humate-P (human derived vWF) will be utilized
*If a specific product is requested by name the prescriber will be contacted and the above product offered as a potential alternative.

** Factor Fc fusion proteins (Alprolix & Eloctate) may be ordered on a case by case basis when specifically requested by
physician.
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Specialty Pharmacy Medications
Consideration for Non-formulary Status
Background:
Specialty pharmaceuticals are generally high cost medications typically designated for the treatment of patients with rare and/or
chronic diseases. The distribution process for these types of medications is typically restricted to “specialty pharmacies” which
manage the handling and service requirements of specialty pharmaceuticals including dispensing, distribution, reimbursement, case
management, and other services specific to patients with these rare and/or chronic disease states.
Typically patients on these medications present to the hospital on these medications as chronic home therapies and their home supplies
can be utilized in order for these to be continued during hospitalization. However, occasionally oral specialty medications may be
ordered as new therapies for admitted inpatients. In these situations the inpatient pharmacy along with the medication patient
assistance coordinator and case management work with the prescriber to navigate through the appropriate contracted specialty
pharmacies to arrange for the medication order to be filled as a direct to patient order when possible rather than these medications
being ordered and dispensed directly from the inpatient pharmacy. This helps ensure that the patient’s ongoing therapy is insurance
approved and can be continued once discharged and eliminates the needs for the hospital to assume the total cost of therapy for their
brief inpatient stay. This process has been clearly defined by P&T for some newer agents (Nexavar) and some pulmonary artery
hypertension medications (endothelin receptor antagonists) although already existing formulary agents that are only available via
specialty pharmacy distribution channels should likely be handled through the same process.
Recommendation:
It is recommended to designate the below medications as “non-formulary, specialty medications” and patients will utilize their home
supplies if these are continuation of usual home regimens. For newly ordered inpatient therapies it is recommended for the inpatient
pharmacy along with the medication patient assistance coordinator and case management to work with the prescriber to navigate
through the appropriate contracted specialty pharmacy distribution channels to arrange for the medication order to be filled as a direct
to patient order when possible.
Current Formulary or Non-formulary Oral Specialty Medications
Oral oncology medications:
Nexavar® (sorafenib)*
Tarceva® (erlotinib)
Sprycel® (dasatinib)
Gleevec® (imatinib)
Sutent® (sunitinib)
Thalomid® (thalidomide)
Temodar® (temozolomide)
Vepesid® (etoposide oral)
Cytoxan® (cyclophosphamide oral)
Xeloda® (capecitabine)
Pulmonary Artery Hypertension - endothelin receptor antagonists **
Opsumit® (macitentan)
Letairis (ambrisentan)
Tracleer (bosentan)
Miscellaneous medications
Exjade (deferasirox) – treatment of chronic iron toxicity
* Nexavar® previously reviewed at P&T and designated non-formulary status with new order coordination via specialty distribution
channels
** Endothelin receptor antagonists previously reviewed at P&T and designated non-formulary status with new order coordination via
specialty distribution channels
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Draft pre-anesthesia orders
Pre-Medication Orders:
1. The following medications should be held for the time period indicated:
a. MAOI inhibitors
i. Selegiline, pargyline, phenelzine, procarbazine, rasagiline, tranylcypromine – Anesthesia should be
alerted to any patient taking these medications due to interactions with ephedrine and other
sympathomimetic medications.
b. Anti-hypertensives
i. ACE inhibitors/angiotensin receptor blockers should be held for 24 hours prior to surgery.
c. Antihyperlipidemics
i. Bile acid resins (cholestyramine, colestipol), gemfibrozil, fenofibrate, niacin, and ezetimibe should be
held the day of surgery.
d. Antibiotics
i. Linezolid - Anesthesia should be alerted to any patient taking these medications due to interactions with
ephedrine and other sympathomimetic medications (MAOI inhibitor).
e. Anti-coagulants
i. Coumadin, Lovenox, Pradaxa, Xarelto, Savaysa, and Eliquis must be stopped by the ordering
physician*. See Antithrombotic Reversal & Surgical Management Recommendations for specific
guidance on these medications.
f. Anti-platelets
i. Aspirin should be stopped 5 days prior to procedure unless ordered by physician, then check with
ordering physician. Aspirin should not be stopped if ordered for patients at high risk of CV events
(cardiac stents, cerebrovascular disease, etc.) without consent of ordering physician.
1. Heart surgery/CABG: May continue Aspirin up to 162 mg until the day of surgery.
ii. Effient, Plavix, and Brilinta must be stopped by ordering physician
iii. Aggrenox (dipyridamonle/aspirin) should be stopped 7 days prior to surgery if ok with prescribing
physician
iv. Cilostazol should be stopped 5 days prior to surgery
g. Diabetic Agents – SEE BELOW “Diabetes Medications” section
h. Diuretics
i. Diuretics (furosemide, bumetanide, torsemide, HCTZ, etc.) should be held the day of surgery. Antihypertensive combinations containing HCTZ may be continued EXCEPT those combined with ACE/ARBs.
i. Gout medications
i. Allopurinol, colchicine – should be held the day of surgery
j. Herbal supplements
i. Herbals should be for 2 weeks prior to surgery
k. Hormone replacement therapy (post-menopausal)
i. Consult ordering physician
l. NSAIDS
i. NSAIDs should all be held for 5 days prior to surgery
m. Respiratory medications
i. Theophylline should be held the evening prior to and the morning of surgery.
ii. All inhaled respiratory medications may be taken and patient should be instructed to bring inhalers to
hospital on admission.
n. Rheumatoid arthritis medications
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i. Methotrexate, infliximab, etanercept, adalimumab, certolizumab, rituximab, tocilizumab, etc. –
consult patient’s rheumatologist
o. Weight-loss agents
i. Phentermine-containing drugs should be held for 2 weeks prior to elective surgery. If unable to hold,
consult Anesthesia.
ii. HCG should be held 10 days prior to procedure.
iii. Stop 500 calorie diet 48 hours prior to procedure.
2. Diabetes Medications
PATIENTS ON ORAL/NON-INJECTABLE DIABETES MEDICATIONS
a. Hold all Metformin/Metormin containing drugs day of procedure; resume 48 hours following procedure
b. Hold oral diabetes medications the morning of surgery; these may be continued the day before surgery (except
Metformin as noted above).
c. Bydureon, Byetta, Tanzeum, Trulicity, Victoza - continue usual oral/non-insulin injectable diabetes meds the
day before surgery and hold the morning of surgery.
PATIENTS ON DAILY INSULIN INJECTIONS
Day Prior to Surgery
a. Regular, Novolog, Humalog, Apidra – meal doses and pre-mixed insulin 70/30, 75/25 - administer as usual
b. Basal insulin (Levemir, Lantus, Toujeo, Tresiba, Basaglar) – administer AM and PM dose as usual
c. NPH or U-500 – AM and meal doses as usual; bedtime administer ½ dose
Day of Surgery
a. Regular, Novolog, Humalog, Apidra (meal doses) – hold dose
b. Basal insulin (Levemir, Lantus, Toujeo, Tresiba, Basaglar) – administer ½ of usual dose
c. AM doses of Mixed insulin (70/30, 75/25) – administer ½ of usual dose
d. AM doses of NPH – administer ½ of usual dose
e. AM doses of U-500 – hold dose (unless administering via insulin pump)
f. Sliding scale/correction insulin – administer as usual, hold if BG < 150
PATIENTS ON INSULIN PUMPS
Insulin pumps should be turned on unless other orders from anesthesiologist.
AFTERNOON CASES
Patient to check blood glucose prior to hospital arrival; if < 70 patient should drink 4 oz of sugar-containing clear liquid (apple
juice, sprite). Patient should notify hospital staff upon arrival of hypoglycemia episode/treatment. Blood glucose to be checked
upon arrival to pre-op. If BG < 70 treat as above and re-check in 15 minutes and re-treat if needed.
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Adverse Drug Reaction (ADR) Summary
May through August 2016
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: 118 (22%)
Prior to hospitalization: 421 (78%)
Total: 539
Totals for inpatient:
Category 1: 80 (70%)
Category 2: 36 (30%)
Category 3: 0 (0%)

Totals for both inpatient and prior to hospitalization:
Category 1: 407 (75%)
Category 2: 132 (25%)
Category 3: 0 (0%)
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Antibiotics: Vancomycin, Bactrim, FQ—infusion related issues, GI issues
Anticoagulants: Plavix+Coumadin (hematochezia), Xarelto (epistaxis)
Narcotics: Reactions included AMS, nausea, constipation, and respiratory distress
Steroids: Hyperglycemia, leukocytosis
Other: N/V/D, AMS changes, AKI

Antibiotics: Multiple medications – Bactrim (AKI), FQ (rash), Nitrofurantoin (lung issues)
Anticoagulants: Coumadin, Plavix, Xarelto, Eliquis,—various bleeds
Antineoplastics: Fever, rash, pancytopenia, anemia, syncope
Narcotics: AMS, constipation, metabolic encephalopathy, respiratory depression
Steroids: Hyperglycemia and leukocytosis
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P&T Summary – February 2017
Pharmacist Discharge Medication Reconciliation Review and Discharge Counseling
Project Update
Background:
In January 2014, a pilot project was conducted to assess the value of utilizing pharmacists to assist with discharge transition of care including
discharge medication review and patient education/counseling. Following the three month proof of concept pilot on one medical-surgical floor,
a process was developed in which the LACE index scoring tool was used to screen patients for appropriateness to receive pharmacist
medication counseling at discharge. The LACE tool was chosen to target high risk patients who were most likely to benefit from pharmacy
involvement at the point of hospital discharge. Data from the proof of concept pilot demonstrated that patients with an average LACE score of
at least 13 were more likely to require pharmacist intervention at discharge. A LACE score of 13 corresponds to a 20% risk of death or 30 day
hospital readmission.
The service was later expanded to include all three medical-surgical floors which represented around one third of the inpatient beds.
Pharmacists were available Monday through Friday from 8:00 a.m. until 5:30 p.m. Patients were screened for eligibility to receive medication
review and education from a pharmacist at the time of discharge. Eligibility criteria included discharged to home, mentally and physically
capable of receiving counseling, and a LACE score of at least 13. Patients were excluded if they were discharged anywhere other than home or
were unable or unwilling to receive counseling, or had a LACE score of less than 13.
Figure 1. Demographic Data with 30-day Readmission and Death Rates
Factor
Total
Control
Patients (n=)
1735
922
Age (years, average)
69.4
Sex (% Male)
53
Race (% White)
84.6
LACE Score (average)
14.54
Readmission Rate (%)
24.3
Death Rate (%)
2.39

Intervention
813
70
50
83.7
14.53
16.8
1.23

p-value
NS
NS
NS
NS
0.0002
0.13

Project Update:
Beginning January 23rd the utilization of pharmacists operating in this role was modified in an effort to increase the overall scope and impact of
pharmacist utilization at the point of hospital discharge. Recent work involving the hospital’s process excellence teams have focused on
improving the efficiency of hospital discharges by utilizing LPNs to collate and compile the discharge orders into the final discharge
medication documents (med-rec forms, discharge med plan, education materials, etc.). To better align with this effort, we are currently piloting
a project in which a pharmacist has been reallocated (North tower only) to partner with the LPNs in their discharge process. The pharmacist
will review the final med-rec forms to ensure that they are complete and that no unintended errors have occurred in the final medication
reconciliation process as well as educating the patient on their discharge medication regimen. The hope is that through this partnership we can
achieve both quality and efficiency and prevent more medication related issues post-hospital discharge. Instead of targeting only patients with
high LACE scores the pharmacist will focus on ANY patient discharged to home (after discharge documentation prepared by discharge LPN)
regardless of their readmission risk score.
Future Plans:
If this pilot is successful in increasing pharmacist productivity then future directions could be explored to shift the focus to high risk patient
populations (COPD, CHF, etc.) and/or patients in bundled care models in which outpatient coordination of care is critical.
As this project moves forward we look forward to receiving feedback from administration and providers on how this work can best be allocated
to help meet the needs of the facility and the patients we serve.
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TOBACCO CESSATION
REVIEW OF CURRENT PROTOCOL & LITERATURE REVIEW
Summary of Evidence
Evidence-based, randomized controlled trials exploring strategies for tobacco cessation are lacking in current medical literature.
The most recent resource for tobacco cessation management is provided through the United States Public Health Service
(USPHS) Guideline for Treating Tobacco Use and Dependence in 2008. This report details a few points that are not currently
being addressed with our hospital’s Nicotine Replacement Therapy Protocol, and in light of recently published CMS Core
Measures pertaining to this issue, a review of current practices was warranted.
USPHS guidelines recommend the use of combination nicotine replacement therapy (NRT) as a means of providing symptomatic
and baseline control for patients accustomed to smoking. If NRT is selected for treatment, a combination therapy of nicotine
patches and short-acting NRT is usually preferred over monotherapy with a short-acting NRT product. Short-acting NRT is best
used for the acute management of nicotine withdrawal symptoms and cravings in combination with longer-acting medications
such as patches, bupropion, or varenicline. This technique is similar to strategies employed with insulin therapy in diabetics,
with a need for both basal and bolus insulin. These guidelines also recommend a dosing strategy for NRT based on the amount
of tobacco used by the patient over a set period of time, as summarized in the table below.

Tobacco Product

Recommended Therapy

<20 cigarettes/day
<1 can/pouch smokeless tobacco/week
20-30 cigarettes/day
1 can/pouch smokeless tobacco/week
30-40 cigarettes/day
2 cans/pouches smokeless tobacco/week
>40 cigarettes/day
≥3 cans/pouches smokeless tobacco/week

14 mg patch
Lozenge/gum, 1 piece q1h prn
21 mg patch
Lozenge/gum, 1 piece q1h prn
35 mg patch (14 mg + 21 mg)
Lozenge/gum, 1 piece q1h prn
42 mg patch (21 mg + 21 mg)
Lozenge/gum, 1 piece q1h prn

While higher dose, multiple-patch strategies may be efficacious for highly dependent tobacco users, USPHS guidelines do not
routinely recommend that strategy for most patients, unless they are very highly reliant on tobacco. Furthermore, the guideline
evaluated the potential for increased cardiovascular risk among patients with high-dose NRT, and found that no additional risk
was associated with the high-dose strategy above what a smoker/smokeless tobacco user had already incurred. Treatment should
be evaluated and assessed on a patient-specific level, based on their response to NRT and their withdrawal symptoms.
Discussion
The hospital’s current NRT replacement protocol allows the prescriber to select either a 21 mg patch, a 14 mg patch, or a piece
of Nicorette® gum q1h prn withdrawal symptoms. It is clear that our NRT protocol does not meet or follow the USPHS guidelines
from 2008, and could serve to be updated in conjunction with new CMS Core Measures targeting this issue. While a multi-patch
strategy could offer benefit to highly dependent users, it also offers a host of challenges, including the patient having multiple
patches and the risk of not removing them/replacing them both correctly.
An alternative option may be to update the verbiage and selection options for our current protocol. A proposed update is found
in the figure below – notable changes include the number of cigarettes/day cutoff and the addition of smokeless tobacco, as
well as an automatic order for gum to be used for cravings.
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Recommended Nicotine Replacement:


<20 cigarettes/day or <1 can/pouch per week
 14 mg patch
 >20 cigarettes/day or ≥1 can/pouch per week
 21 mg patch
Withdrawal Symptoms and Cravings:


Nicotine (Nicorette) gum
o 4 mg (1 piece) every 1 hour prn withdrawal symptoms or cravings
 Chew until tingling sensation, then place between cheek and gum
 Repeat every 5 minutes until tingle does not return
 Maximum = 24 pieces/24 hours

A potential barrier to continued tobacco abstinence is the cost of NRT for patients. Most commercial insurances will not pay for
NRT, leaving the cost of these products to be paid by the patient exclusively.
NRT Product
Brand transdermal patch (14 count)
Generic transdermal patch (14 count)
Brand gum/lozenges (20 pieces)
Generic gum/lozenges (20 pieces)

Approximate Cost
$40-45/box
$80-90/month
$25-30/box
$50-60/month
$7-12/box
Cost/month dependent upon use
$10-18/box
Cost/month dependent upon use

As a point of reference, the average cost of a pack of cigarettes in Tennessee is $5.30, while a can/pouch range between $3-5
each according to Fair Trade Reports. While the cost of the NRT products is relatively expensive, a person who smokes 20
cigarettes (1 pack per day) will pay approximately $160/month in cigarettes.
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