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Next Meeting will be December 12th at 7:00 a.m. in the Private Dining Room

PHARMACY AND THERAPEUTICS COMMITTEE
DATE: August 8, 2019
LOCATION: Private Dining Room
Members Present:
Nathan Schatzman, M.D
Chad Paxson, MD
Mark Anderson, MD
Richard Yap, M.D.
Nathan Chamberlain, M.D
F. Lee Hamilton, MD

Members Absent:
Nan Payne, RN
Shannon Harris, RN
David Dodson, M.D
Scott Harbaugh, Finance
Jamie Barrie, PharmD
Allen Atchley, M.D.

Patrick Ellis, PharmD
Karen Babb, PharmD
Daniel Marsh, PharmD
Rhonda Hatfield, CNO
Susan Fuchs, RD
Rodney Elliott

CALLED TO ORDER: 7:00 A.M.
ADJOURNED:
8:01 A.M.
Guests:
Karen Babb, PharmD
Bradley Proctor, PharmD
Michael Stipanov, M.D. Kameron Blair, PharmD
Vimal Ramjee, M.D
Matthew Green PharmD
Casey O’Neal PharmD
Juddy Ombara- student
Sarah Gentry- student

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 System P&T Committee

FINDINGS OR CONCLUSION
The May 2019 minutes were approved as submitted.
1. May & July Decision Briefs- The medications that were reviewed at the May & July system P&T
committees were reviewed. All new system formulary medications or changes were either
consistent with existing Memorial formulary decisions or are described in the “Therapeutic
Interchanges and Formulary Changes” section of the minutes below. The class reviews outlined
below are CHI system P&T reviews completed for the intent of formulary standardization
opportunities across the entire CHI system.
a. Estrogen Class - The following medications were recommended for non-formulary
status. Each of the medications are very low use (< 30 doses per year).
i. Premarin vaginal cream: will be interchanged to estradiol cream
ii. Menest (esterified estrogens): may use home supply
iii. Estropipate: may use home supply
b. Rectal Products Class - The following medications were recommended for nonformulary status. Both medications have zero recent utilization.
i. Cortifoam rectal foam (hydrocortisone acetate 10% 15 gm aerosol can)
ii. Epifoam rectal foam (hydrocortisone/pramoxine)
c. Constipation Medications – Formulary restriction to be implemented with Epic go-live:
i. Amitiza (lubiprostone) and Linzess (linaclotide): Restrict usage to continuation
of home medications only; no new starts during hospitalization. This will be
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1.

accomplished by limiting these two medications to the “pharmacy” medication
preference list only and removing from the “facility” preference list.
d. Miscellaneous Medications - The following medications were recommended for nonformulary status.
i. Co-enzyme Q-10 (ubiquinone) capsule: Coenzyme Q10 is no longer
recommended for statin-associated muscle symptoms (SAMS). The ACC/AHA
2018 Guideline on the Management of Blood Cholesterol assigned a Class of
Recommend of III (no benefit). Change to non-formulary status and classify as
an herbal medication: do not continue during hospitalization if a home
medication and new orders for coenzyme Q10 will not be verified.
ii. Diclofenac potassium tablet: Change to non-formulary status and do not allow
continuation of home medication. Recommend interchange to alternative oral
NSAID if needed.
ISMP 2018-2019 Best Practices- Injectable promethazine – Rachel spoke with IV team
leadership to discuss the potential for underreporting of tissue injury due to promethazine at our
institution, as this is not a known issue currently. The IV team has not received any reports of tissue
injury or extravasation due to promethazine. No changes to current practice are recommended at
this time.
Alternatives to Opioids (ALTO) protocol for inpatient expansion – The committee’s discussion
on inpatient expansion focused effective means for nursing education, patient location for
monitoring, modification of the current ketamine low dose for pain policy, and incorporation into
Epic. Rachel will work with Rhonda to ensure a robust nursing education plan is developed. No
restrictions on inpatient location, although lidocaine infusion does require cardiac monitoring. The
committee approved modification of the “Ketamine Low Dose (Sub-Anesthetic Dosing) For Pain”
policy to remove all verbiage that currently restricts patient location and ordering provider for
ketamine intermittent/IVP dosing and nasal administration. Ketamine IV infusion will maintain its
restrictions to specific clinical areas and providers. Rachel will work with the Epic builders to learn
how this protocol can be built.
Sodium zirconium cyclosilicate (Lokelma) – Oral potassium binder for the initial and
maintenance treatment of hyperkalemia in adults. Nine times greater potassium binding than SPS,
but no head to head trials against any potassium binders. Efficacy studies (against placebo)
demonstrated significant decreases in potassium from baseline to 48 hours. Dr. Chamberlain was
supportive of adding a potassium binder to formulary. It was recommended to approve to formulary
with the following restrictions:
a. Management of severe hyperkalemia (K ≥ 6.0mEq/L). Not be used as monotherapy for
emergent treatment of life-threatening hyperkalemia because of its delayed onset of
action.
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If patient intolerant to or failed therapy with SPS (Kayexalate)
Continuation of home therapy
Patients using Veltassa (patiromer) as a home medication may use their own supply
during hospitalization. If home supply is unobtainable, the physician will be contacted to
discuss an appropriate substitution to Lokelma, if indicated.
Digoxin immune Fab (Digifab) – Updated restriction criteria for use in patients with life-threatening
or potentially life-threatening toxicity and lower dose guidelines were reviewed and approved. The
new dosing calls for 1-2 vials of Digifab initially and if the patient is still symptomatic after 60 min,
repeat the 40-80 mg (1-2 vials) dose, and sooner if patient is clinically unstable.
Bevacizumab biosimilars – The committee reviewed the monograph for Mvasi (bevacizumabawwb), a biosimilar for the reference product, Avastin. Mvasi has demonstrated similar clinical
efficacy as Avastin and was approved for all indications as Avastin with the exception of ovarian,
fallopian tube, or primary peritoneal cancers. Mvasi and other bevacizumab biosimilars, generally
more cost-effective than the reference product, were approved to formulary for outpatient use for
FDA-approved indications or payer-approved off-label indications subsequent to insurance approval
or prior authorization. Avastin will now have the following restrictions: If a bevacizumab biosimilar is
not available or payer-approved, may be used outpatient setting for FDA-approved indications or
payer-approved off-label indications subsequent to insurance approval or prior authorization. TN
Oncology providers have reviewed and approved this recommendation. The Epic treatment
regimen for Avastin will have the following order instructions added: “Pharmacy may substitute
biosimilar product per P&T committee approved restriction criteria.”
Trastuzumab biosimilars – The committee reviewed the monograph for two trastuzumab
biosimilars for the reference product, Herceptin. Kanjinti and Ogivri are among the first several
biosimilars to be approved as therapy for HER2-positive metastatic breast cancer and have
demonstrated that safety, efficacy, and clinical outcomes did not differ from the reference product.
Kanjinti is currently available for purchase, but Ogivri is not yet available. Kanjinti and other
trastuzumab biosimilars, generally more cost-effective than the reference product, were approved
to formulary for outpatient use for FDA-approved indications or payer-approved off-label indications
subsequent to insurance approval or prior authorization. Herceptin will now have the following
restrictions: If a trastuzumab biosimilar is not available or payer-approved, may be used outpatient
setting for FDA-approved indications or payer-approved off-label indications subsequent to
insurance approval or prior authorization. TN Oncology providers have reviewed and approved this
recommendation. The Epic treatment regimen for Herceptin will have the following order
instructions added: “Pharmacy may substitute biosimilar product per P&T committee approved
restriction criteria.”
Pentamidine (Pentam) IV – Rachel presented recommendations for new order restriction criteria
and set dosing guidelines for IV pentamidine. Pentamidine is an antifungal agent FDA approved for
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treatment of PJP. Off-label use includes prevention of PJP in non-HIV infected patients and for
trypanosomiasis infection. IV pentamidine has severe adverse effects associated with its use,
therefore a new ordering “panel” will be built in Epic (during optimization) which will include
restriction criteria, nursing interventions, required labs, and medication orders including
pentamidine 4 mg/kg (max 300 mg) IV along with supportive medications. Ordering will be limited to
infectious disease physicians OR for use as an alternative agent to PO TMP-SMX for PJP
prophylaxis in hematology/oncology patients. The restriction criteria and dosing guidelines can be
implemented immediately.
Prednisolone to methylprednisolone Formulary Interchange – Due to low usage and higher
cost compared to methylprednisolone, it was recommend to remove prednisolone oral products
from formulary and interchange all orders for prednisolone to methylprednisolone tablets at a
twenty percent dose reduction. Rachel reviewed the proposed therapeutic interchange.
Methylprednisolone has slightly higher anti-inflammatory activity relative to hydrocortisone than
prednisolone (5 to 4, respectively). This will provide a 98% cost savings per dose.
Latanoprostene bunod (Vyzulta) to latanoprost (Xalatan) Formulary Interchange Latanoprostene bunod (Vyzulta) 0.024% ophthalmic solution is a new prostaglandin analog
indicated for the reduction of intraocular pressure in patients with open angle glaucoma or ocular
hypertension. It was recommended to add Vyzulta ophthalmic solution to the existing formulary
interchange table for prostaglandin analogs and substitute all orders for Vyzulta to latanoprost
ophthalmic solution (Xalatan) at the same dosage.
Atomoxetine (Strattera) Formulary Removal – It was recommended to remove atomoxetine
(Straterra) from formulary due to low usage and lack of clinical need to decrease inventory costs.
Potassium chloride oral product packet to effervescent tablet conversion – Rachel reviewed
the cost savings plan to convert the existing oral potassium packet products to an effervescent
tablet. The major impact will be the electrolyte replacement protocol and there are no anticipated
changes in efficacy.
Antibiotic Dosing for CRRT- Rachel reviewed proposed antibiotic dosing guidelines for patients
on CRRT. The Antimicrobial Stewardship Program subcommittee as well as Dr. Galphin previously
reviewed and approved these guidelines. To ensure adequate antibiotic concentrations in patients
on CRRT, it was recommended to adopt the guidelines for inclusion into the existing pharmacist
renal dose adjustment protocol. The guidelines include loading, maintenance, and high dose
options. All pharmacists will be educated on the appropriate use of the guidelines, but use will be
primarily with the ICU pharmacists, and pharmacists will write orders for dose adjustments per P&T
protocol.
Alcohol Withdrawal Benzodiazepine “Light” Protocol Final Results – Rachel reviewed the final
results of the data collected comparing the use of the traditional alcohol withdrawal protocol to the
newly implemented benzodiazepine (BZD)-sparing protocol. Data was collected on 20 patients per
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FINDINGS OR CONCLUSION
protocol group. 75% of patients in the BZD-sparing protocol group received the gabapentin taper.
The primary outcomes evaluated were total daily dose of lorazepam and average daily CIWA score.
The total daily dose of lorazepam and average daily CIWA score was lower for all patient days in
the benzodiazepine-sparing protocol treated patients. Length of stay was also lower at 7.7 vs 9.4
days. Secondary outcomes demonstrated less transfers to ICU, intubations, and most notably,
lethargy/sedation (10% vs 65%) in the benzodiazepine-sparing protocol treated patients. The
committee discussed retiring the traditional alcohol withdrawal protocol in light of the results of the
BZD-sparing protocol, inclusion of required medications on the BZD-sparing protocol vs traditional,
and prescribers’ ability to order medications from the traditional protocol as individual meds outside
of the order set, if required (e.g. lorazepam drips). The committee motioned to immediately retire
the traditional order set and move forward in Meditech and Epic with only the BZD-sparing order
set.
The below policy was reviewed as part of the ongoing policy review process:
1. PRN Orders- This policy was updated to remove non-formulary medications and correct spelling
and grammatical errors. Because all of the medications included within this policy are built in Epic
with a required PRN field that is defaulted to the listed indications, the committee approved to retire
this policy when Epic is implemented in November.

There being no further business, the meeting was adjourned at 8:01 A.M. The next P&T meeting is October 10, 2019 at 7:00 a.m.
Respectfully submitted,
Patrick Ellis, PharmD, Director of Pharmacy
Rachel Kile, PharmD, Pharmacy Clinical Manager

Approved by,
Nathan Schatzman, M.D., Chairman
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FORMULARY REVIEW
GENERIC NAME:

Rituximab-abbs

PROPRIETARY NAME:

Truxima®

INDICATIONS:
FDA Approved
 Non-Hodgkin’s Lymphoma
o Relapsed or refractory, low grade or follicular, CD20-positive B-cell NHL as a single agent
o Previously untreated follicular, CD20-positive B-cell NHL in combination with first line chemotherapy and, in
patients achieving a complete or partial response to a rituximab product in combination with chemotherapy, as
single-agent maintenance therapy
o Non-progressing (including stable disease), low-grade, CD20-positive, B-cell NHL as a single agent after first-line
cyclophosphamide, vincristine, and prednisone (CVP) chemotherapy
Non-FDA Approved
 Diffuse large B-cell non-Hodgkin’s lymphoma
 Chronic lymphocytic leukemia
 Rheumatoid arthritis (RA)
 Granulomatosis with polyangiitis and microscopic polyangiitis
THERAPEUTIC CATEGORY: Monoclonal Antibody, Antineoplastic Agent, Anti-CD20
PHARMACOKINETICS:
Rituximab-abbs (Truxima®)
Not reported
Not reported
Not reported
22 days (6.1-52 days)

Absorption
Distribution
Metabolism
Elimination
SPECIAL POPULATIONS:
Pregnancy

Lactation

Pediatrics
Geriatrics

Hepatic
Impairment
Renal Impairment
Other

Rituximab-abbs (Truxima®)
Rituximab products can cause adverse developmental outcomes including B-cell lymphocytopenia in infants
exposed in-utero.
Advise female patients that rituximab products can cause fetal harm if taken during pregnancy and to use
effective contraception during treatment with rituximab products and for at least 12 months after the last
dose.
No data on presence of rituximab products in human milk, but IgG is present. Advise lactating women not
to breast feed during treatment and for at least 6 months after last dose of rituximab products due to the
potential for serious adverse reactions in breastfed infants.
Use of rituximab products has not been established.
Hypogammaglobulinemia has been observed in pediatric patients treated with rituximab products.
24% of patients in ‘Study 5’ were ages 65 and over. No significant differences between safety and efficacy;
however, the study did not include sufficient number of patients aged 65 and over to determine whether they
respond differently from younger patients.
None
None
Females of Reproductive Potential: should use effective contraception while receiving rituximab products
and for 12 months following treatment.

CLINICAL STUDIES:
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Efficacy, pharmacokinetics, and safety of the biosimilar CT-P10 compared with rituximab in patients with previously
untreated advanced-stage follicular lymphoma: a randomized, double-blind, parallel-group, non-inferiority phase 3 trial
Study Design

METHODS
Randomized, multinational, double-blind, parallel-group, non-inferiority phase 3 trial

Study Funding

Study sponsored by Celltrion, Inc
The sponsor was involved in conception and design of the study and in data collection, analysis,
and interpretation

Patient Enrollment
Inclusion

Patient Enrollment
Exclusion
Treatment Plan

 ≥ 18 years old
 Histologically confirmed follicular lymphoma according to WHO 2008 classification
 At least one measureable tumor mass that had not previously been irradiated
 Confirmed CD-20 positive lymphoma of grade 1-3a based on local laboratory review
 Ann Arbor stage III or IV disease, ECOG performance score of 0-2
 Adequate bone marrow, hepatic, and renal function
 Previous treatment for non-Hodgkins lymphoma
 Previous treatment with rituximab (or a biosimilar), cyclophosphamide, or vincristine
 Histological transformation to high grade or diffuse large B-cell lymphoma
Patients received IV infusions of 375 mg/m2 CT-P10 (Celltrion, Incheon, South Korea) or USsourced rituximab (Rituxan, Genentech, CA, USA) on day 1 of each 21 day cycle for eight cycles
All patients also received:
 Cyclophosphamide 750 mg/m2 IV on day 1 of each 21-day cycle
 Vincristine 1.4 mg/m2 IV (maximum 2 mg) on day 1 of each 21-day cycle
 Prednisone or prednisolone 40 mg/m2 orally on days 1-5 of each 21 day cycle
Dose reductions:
 Not permitted for CT-P10 or rituximab
 Not permitted for prednisone during the induction period (up to week 24)
 Cyclophosphamide dose could be reduced a maximum of two times
 Vincristine could be reduced only once
 Discontinuation of cyclophosphamide or vincristine was allowed
Patients with complete response, unconfirmed complete response, or partial response after week 24
of the induction period continued to receive CT-P10 or rituximab 375 mg/m2 once every 2 months
for up to 2 years (maintenance period).

Outcomes Summary

RESULTS
CT-P10 appears to have similar pharmacokinetic properties to the original rituximab product.
CT-P10 also appears to have similar safety and efficacy to the original product based on induction
regimen and overall response rates in patients with Non-Hodgkin’s Lymphoma.

Primary Endpoint

Pharmacokinetic Endpoint
Patients
AUCSS (h*µg/mL)
CT-P10
50
Rituximab
56
CmaxSS (µg/mL)
CT-P10
53
Rituximab
56
Efficacy Endpoint
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Geometric least
squares mean

Ratio of geometric
least squares mean

90% CI of the
ratio

41002.43
40099.08

102.25%

94.05-111.17%

256.19
254.49

100.67%

93.84-108.00%

CT-P10

Secondary Endpoint

Rituximab

Treatment
difference estimate

97.5% CI

Efficacy population
Overall response
64/66 (97%) 63/68 (93%)
4.3%
(-4.25)
Complete response 20/66 (30%) 15/68 (22%)
Unconfirmed complete 6/66 (9%)
8/68 (12%)
response
Partial response 38/66 (58%) 40/68 (59%)
ITT population
Overall response
67/70 (96%) 63/70 (90%)
5.7%
(-3.41)
Complete response 21/70 (30%) 15/70 (21%)
Unconfirmed complete 6/70 (9%)
8/70 (11%)
response
Partial response 40/70 (57%) 40/70 (57%)
No patients tested positive for bone marrow involvement at any post-treatment visit after having
tested negative at baseline.
After the induction period, B symptoms, were present in only one patient (CT-P10 treatment
group), who was assessed as having a partial response.
No differences in secondary pharmacokinetic endpoints were noted between treatment groups.

Adverse Events

Limitations

CT-P10 (n=70)
Rituximab (n=70)
Number of patients with ≥1 study drug-related adverse events
Any adverse event
37 (53%)
34 (49%)
Grade ≥4 adverse event
5 (7%)
4 (6%)
Serious adverse event
6 (9%)
4 (6%)
Study drug-related adverse events due to infection
6 (9%)
9 (13%)
Study drug-related adverse events reported for ≥5% patients in either treatment group
Neutropenia
15 (21%)
5 (7%)
Asthenia
2 (3%)
4 (6%)
Fatigue
1 (1%)
4 (6%)
Infusion-related reaction
15 (21%)
17 (24%)
Short follow-up period of 24 weeks through the induction period
Some patients did not have appropriate specimens delivered to the central review process to be
assessed for eligibility and reporting purposes

Author’s Conclusion

CT-P10 showed non-inferiority of efficacy, equivalence of pharmacokinetics, and comparable
pharmacodynamics to rituximab up to week 24 in patients treated with previously untreated
advanced-stage follicular lymphoma. CT-P10 was well tolerated and demonstrated comparable
safety and immunogenicity profiles to rituximab over the eight-cycle induction period.

Efficacy, pharmacokinetics, and safety of the biosimilar CT-P10 in comparison with rituximab in patients with previously
untreated low-tumour-burden follicular lymphoma: a randomized, double-blind, parallel-group, phase 3 trial
Study Design
Study Funding

Patient Enrollment
Inclusion

METHODS
Multinational, randomized, double-blind, parallel-group, active controlled, phase 3 trial (Ongoing)
The funder was involved in conception and design of the study and in data collection, analysis, and
interpretation. All authors, including employees of the sponsor, participated in writing of the
report. The corresponding author had full access to all data in the study and had final responsibility
for the decision to submit for publication.
 Age ≥18 years
 Histologically confirmed CD20+ follicular lymphoma grade 1-3a
 At least one measurable tumor mass in two dimensions
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Patient Enrollment
Exclusion

Treatment Plan

Outcomes Summary

 Ann Arbor stage II, III, or IV disease
 Low tumor burden based on the Groupe d’Etude des Lymphomes Folliculaires (GELF)
criteria
 Adequate bone marrow, hepatic, and renal function
 Previously received treatment for non-Hodgkin lymphoma
 Previously received treatment with rituximab, rituximab biosimilar, or any other
investigational medicinal product or device
 Had evidence of histological transformation to high-grade or diffuse large B-cell lymphoma
 Had severe infection, HIV, hepatitis B or C, NYHA Class III or IV heart failure,
uncontrolled diabetes, or had any other malignancy other than NHL
 Pregnant or lactating
 Taking or received live, live-attenuated, or non-live vaccines within 4 weeks prior to first
dose
 Evidence of any other coexisting disease or medical or psychological condition, metabolic
dysfunction, unstable pulmonary condition, physical exam finding, or clinical laboratory
finding giving reasonable suspicion of a disease of condition that contraindicated the use of
an investigational product, or patient was high risk for treatment complications at the
investigator’s discretion.
 IV infusion of 375 mg/m2 CT-P10 or US-sourced rituximab weekly x 4 weeks (induction
period)
 Patients who had a complete response, unconfirmed complete response, partial response, or
stable disease at month 3 were eligible to begin maintenance treatment.
o Maintenance: 375 mg/m2 CT-P10 or rituximab (the same treatment they had received
during the induction period), every 8 weeks for six cycles (1 year).
 Patients who completed the first year of the maintenance period were offered additional CTP10, which was administered every 8 weeks for six cycles (1 year).
The total maintenance treatment did not exceed 12 cycles over 2 years.
RESULTS
Patients that received CT-P10 for treatment of low-tumor-burden follicular lymphoma had similar
response rates, pharmacokinetic properties, and safety profiles as patients who received rituximab.

Primary Endpoint

ITT population
Overall response
Complete response
Unconfirmed
complete response
Partial response
PP population
Overall response

Secondary Endpoint

CT-P10

Rituximab

Tx
difference
estimate

90% CI

95%
CI

108/130 (83%)

104/128 (81%)

1.8%

-6.43 to
10.2

-8.22 to
11.53

36/130 (28%)
6/130 (5%)

43/128 (34%)
2/128 (2%)

66/130 (51%)

59/128 (46%)

99/114 (87%)

100/120 (83%)

3.5%

-4.56 to
11.56

-6.28 to
13.01

Complete response 35/114 (31%)
13/120 (34%)
Unconfirmed
6/114 (5%)
2/120 (2%)
complete response
Partial response 58/114 (51%)
57/120 (48%)
Similar pharmacokinetic profiles were shown in both groups. Mean serum concentrations of study
drug versus time were similar between the two treatment groups over 7 month.
Survival outcomes are still ongoing and will be published at a later date.

Adverse Events
Patients with ≥1 TEAE*
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CT-P10
(n=130)
92 (71%)

Rituximab
(N=128)
86 (67%)

40 (31%)
Patients with ≥1 TEAE* due to
infection
TEAEs* in ≥5% of patients in either group
Diarrhea
7 (5%)
Fatigue
9 (7%)
Headache
4 (3%)
Infusion related reaction
40 (31%)
Nausea
6 (5%)
Upper respiratory tract infection
16 (12%)
Urinary Tract Infection
5 (4%)
Worsening hematological events by lab assessment
Anemia
13 (10%)
Neutropenia
28 (22%)
Thrombocytopenia
10 (8%)
*TEAE: Treatment-emergent adverse event
Limitations

Author’s Conclusion

37 (29%)

6 (5%)
12 (9%)
6 (5%)
37 (29%)
7 (5%)
14 (11%)
6 (5%)
18 (14%)
28 (22%)
9 (7%)

 Not powered to formally assess progression-free survival, overall survival, or safety, which
restricts the extent to which this data can be interpreted.
 Median follow-up period of 6.25 months, meaning that long-term efficacy and safety could
not be assessed. (to be released after completion of whole study period)
In patients with low-tumor-burden follicular lymphoma, CT-P10 monotherapy was equivalent to
rituximab in terms of overall response, and similar to rituximab with respect to pharmacokinetics,
pharmacodynamics, safety, and immunogenicity over 7 months of treatment. Thus, CT-P10
monotherapy is suggested as a new therapeutic option for patients with low-tumor-burden follicular
lymphoma.

COMPARATIVE EFFICACY:
Rituximab-abbs is FDA-approved as a biosimilar to the CD20-directed monoclonal antibody rituximab. In addition, the NCCN
guidelines recently recognized rituximab-abbs as a substitute to rituximab at initiation of a course of treatment for follicular lymphoma
and marginal zone lymphoma. The published literature supporting the biosimilarity of rituximab-abbs to rituximab demonstrated
comparable pharmacokinetic, efficacy, and safety profiles in patients with low-tumor-burden follicular lymphoma and advanced stage
follicular lymphoma. Future trials will evaluate the use of rituximab-abbs in maintenance therapy, across survival outcomes, and in
other disease states. Kim, et al. Blood 2018;132:1616 does report updated efficacy outcomes with median follow-up duration of 23
months. CT-P10 demonstrated comparable progression-free survival, sustained response, and overall survival. Safety profile was
similar to rituximab and no new safety signals were noted.
Rituximab-abbs has not been compared to rituximab and hyaluronidase (Rituxan Hycela).
WARNING AND PRECAUTIONS:
Warnings/Precautions
Infusion Reactions
Severe Mucocutaneous Reactions
Hepatitis B Reactivation
Progressive Multifocal Leukoencephalopathy
Tumor Lysis Syndrome
Infections
Cardiovascular Adverse Reactions
Renal Toxicity
Bowel Obstruction and Perforation
Immunization
Embryo-Fetal Toxicity
Concomitant Use with other Biologic Agents and DMARDS*
other than methotrexate in RA#, GPA$ and MPA^, PV+
Use in RA# Patients Who Have Not Had Prior Inadequate
Response to Tumor Necrosis Factor Antagonists
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Rituximab-abbs
X
X
X
X
X
X
X
X
X
X
X
-

Rituximab
X
X
X
X
X
X
X
X
X
X
X
X

-

X

*DMARDS: disease modifying antirheumatic drugs, #RA: Rheumatoid Arthritis, $GPA: Granulomatosis with Polyangiitis, ^MPA:
Microscopic Polyangiitis, +PV: Pemphigus Vulgaris
BLACK BOX WARNINGS:
Black Box Warning
Infusion Reactions
Severe Mucocutaneous Reactions
Progressive Multifocal Leukoencephalopathy
Hepatitis B Virus Reactivation

Rituximab-abbs
X
X
X
X

Rituximab
X
X
X
X

CONTRAINDICATIONS: None
ADVERSE REACTIONS:
Incidence of Adverse Reactions in ≥ 5% of Patients with Relapsed or Refractory, Low Grade or Follicular NHL, Receiving Singleagent Rituximab (n=365)
Adverse Reactions*

All Grades (%)

Grade 3 and 4 (%)

Systemic

86

10

Hematologic and Oncologic

67

48

Skin

44

2

Respiratory

38

4

Metabolic

38

3

Gastrointestinal

37

2

Infection

33

3

Central Nervous System

32

1

Neuromuscular & Skeletal

26

3

Cardiovascular

25

3

Renal

Not reported

Not reported

Hepatic

Not reported

Not reported

*: Adverse reactions reported for rituximab products
CLINICALLY SIGNIFICANT DRUG INTERACTIONS: Formal drug interaction studies have not been performed
DOSING AND ADMINISTRATION:
 Rituximab – abbs
o Non-Hodgkin’s Lymphoma (NHL)
 375 mg/m2 administered as an intravenous infusion
 First Infusion:
 Initiate infusion at a rate of 50 mg/hr. In the absence of infusion toxicity, increase infusion rate by
50 mg/hr increments every 30 minutes, to a maximum of 400 mg/hr.
 Subsequent Infusions:
 Initiate infusion at a rate of 100 mg/hr. In the absence of infusion toxicity, increase rate by 100
mg/hr increments at 30-minute intervals, to a maximum of 400 mg/hr.
 If patients did not experience a Grade 3 or 4 infusion-related adverse event during Cycle 1, a 90minute infusion can be administered in Cycle 2 with a glucocorticoid-containing chemotherapy
regimen (the glucocorticoid component of the chemotherapy regimen should be administered prior
to infusion)
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o

o
o
o

o

Initiate at a rate of 20% of the total dose given in the first 30 minutes and the remaining
80% of the total dose given over the next 60 minutes. If the 90-minute infusion is
tolerated in Cycle 2, the same rate can be used when administering the remainder of the
treatment regimen
o Patients who have clinically significant cardiovascular disease or who have a circulating
lymphocyte count ≥5000/mm3 before Cycle 2 should not be administered the 90-minute
infusion
o Interrupt the infusion or slow the infusion rate for infusion reactions. Continue the
infusion at one-half the previous rate upon improvement of symptoms.
Relapsed or Refractory, Low-Grade or Follicular, CD20-Positive, B-Cell NHL
 Administer once weekly for 4 or 8 doses
Retreatment for Relapsed or Refractory, Low-Grade or Follicular, CD20-Positive, B-Cell NHL
 Administer once weekly for 4 doses
Previously Untreated, Follicular, CD20-Positive, B-Cell NHL
 Administer on Day 1 of each cycle of chemotherapy for up to 8 doses
 In patients with complete or partial response, initiate maintenance eight weeks following completion of a
rituximab product in combination with chemotherapy
 Administer as a single-agent every 8 weeks for 12 doses
Non-progressing, Low-Grade, CD20-Positive, B-Cell NHL, after first-line CVP chemotherapy
 Following completion of 6-8 cycles of CVP chemotherapy, administer once weekly for 4 doses at 6-month
intervals to a maximum of 16 doses

RECOMMENDED MONITORING:
 Renal function
 Monitor for infusion reaction
 Hepatitis B Reactivation
PHARMACOECONOMICS/COST: Unknown, but expected to be 10% or more price reduction vs Rituxan
CONCLUSION & RECOMMENDATION:
Currently, rituximab-abbs is not available on the market and the cost is unknown (although a 10% or more price reduction, when
compared to the reference product, is anticipated). Given the comparable pharmacokinetics, efficacy, and safety and the potential for
insurers to prefer a particular rituximab product, it is recommended to add rituximab-abbs to formulary with restrictions as listed below.
1.
2.

3.

Rituximab-abbs (Truxima®), Rituximab-pvvr (Ruxience) and other rituximab biosimilars
 Restricted to outpatient setting for FDA-approved indications or payer-approved off-label indications subsequent to
insurance approval or prior authorization
Rituximab (Rituxan)
 If a rituximab biosimilar is not available or payer-approved, may be used outpatient setting for FDA-approved indications
or payer-approved off-label indications subsequent to insurance approval or prior authorization.
 The Epic ordering panel for Rituxan will have the following order instructions added: “Pharmacy may substitute
biosimilar product per P&T committee approved restriction criteria.”
Rituximab and hyaluronidase (Rituxan Hycela): Non-formulary

FAILURE, MODE AND EFFECTS ANALYSIS (FMEA)
Medication Management Step

Therapeutic interchange?
Special Ordering Requirements?

Identified Risk
Selection & Procurement
Yes

Steps for Prevention

Optimize EHR

N/A
Storage

LASA* separation of stock?

Yes

Special labeling

Special storage (e.g. refrigeration, protect from light, controlled
substance)?

Yes

Refrigeration, Protect from Light
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Medication Management Step

Identified Risk

Steps for Prevention

Pharmacist/Technician Education?

Yes

Huddles, pharmacy newsletters, and other
pharmacy meetings

Ordering & Prescribing
Restriction to particular specialty, indication, or particular patient
population?

No

N/A

Dosing Issues (e.g. renal, hepatic dosage adjustment, max dose
warnings)?

Yes

Double verification

Drug Interactions?

No

N/A

Pregnancy?

Yes

EHR discern alert for female patients of
childbearing age

Absolute Contraindications?

No

N/A

Requires Order Set, Protocol, concomitant therapy with another
drug?

Yes

Pre-medications: Acetaminophen and
antihistamines

LASA* nomenclature issues?

Yes

Special labeling where stocked in pharmacy

Prescriber education?

Yes

Email notice, staff meetings and huddle, etc

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

Yes

Build into EHR

Drug Interaction check in place?

Yes

Build into EHR

LASA* computer warnings?

Yes

Build into EHR

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

Yes

Build into EHR

Packaging/Labeling (e.g. prepacking)?

No

N/A

Dispensing (e.g. auxiliary labeling, light protection,
refrigeration)?

Yes

Store vials in the refrigerator and protect from
direct sunlight

Documentation required (e.g. double check, worksheet)?

Yes

Double verification

Pharmacist/Technician Education?

Yes

Huddles, pharmacy newsletters, and other
pharmacy meetings

Handling precautions, high-risk double check, administration
with/without food, interactions, incompatibilities, or other
administration information?

Yes

Build into EHR

Special delivery system (e.g. pump)?

Yes

Administer via pump to control rate of infusion

Documentation required? (e. g. double check)

Yes

Build into EHR

Nurse education?

Yes

Huddles, Poster boards, etc.

Administration

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

Yes

CBC with differential, CMP or BMP

Follow-up laboratory tests?

Yes

CBC with differential, CMP or BMP. HBV
screening with surface antigen and core antibody
tests

Education?

Yes

Huddles - nursing and pharmacy
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FORMULARY INTERCHANGE
Cyclosporine 0.05% ophthalmic emulsion (Restasis)

Background:
Cyclosporine 0.05% ophthalmic emulsion (Restasis) is indicated for increasing tear production in patients with
ocular inflammation associated with keratoconjunctivitis sicca. Restasis is categorized as a National Institute of
Occupational Safety and Health (NIOSH) category 2B medication (category 2B - hazardous drugs that do not
require further manipulation other than counting and packaging). In order to comply with the USP 800 requirements
for handling of hazardous drugs, in addition to compliance with Memorial policy, the following are required for
Restasis handling and administration:
 Recommend DOUBLE gloves when counting, packaging, or handling outer package.
 Recommend wearing double gloves during administration. Wear protective gown if there is a risk of
splashing.
 Employees who are pregnant, trying to become pregnant, or breastfeeding should not handle this
medication.

Recommendation/Discussion:
Cyclosporine 0.05% ophthalmic emulsion (Restasis) and artificial tears are currently designated as formulary agents.
It is recommend to remove cyclosporine 0.05% ophthalmic emulsion (Restasis) from formulary and interchange all
orders to artificial tears 1.4% ophthalmic drops, as stated in the table below. Home continuation of Restasis will not
be allowed.

Ordered

Substitution

Cyclosporine 0.05% ophthalmic emulsion (Restasis)
Instill 1 drop into affected eye(s) BID

Artificial tears 1.4% ophthalmic drops
1-2 drops into affected eye(s) TID and as needed
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Fluconazole IV Dosing Interchange

Background:
This medication is on the NIOSH list of hazardous drugs in healthcare due to adverse reproductive effects; if
compounding is needed, it must be performed under a chemo hood.
Recommendation/Discussion:
To avoid unnecessary compounding of this agent, low dose IV fluconazole (<=100 mg) will be interchanged to a
higher dose, commercially available bag, when the oral formulation is not an option.
Oral fluconazole has excellent bioavailability and can be substituted 1:1 for the IV dose if the patient can take oral
medications.
See table below for recommended interchange:
CrCl
> 10 mL/min
Hemodialysis

Fluconazole (Diflucan®) IV
≤ 100 mg IV daily ordered
&
200 mg IV daily
Tablet or Suspension is not an
option due to intolerability or
400 mg IV post-HD only
questionable GI absorption
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Ciprofloxacin Automatic Renal Dose Adjustment

Current Interchange:

Recommended Interchange:

Ciprofloxacin
(Cipro®)

>= 30 ml/min
400 mg IV Q12h
500-750 mg po Q12h
Pseudomonas
400 mg IV Q8h
750 mg po Q12h

10-30 ml/min
400 mg IV Q12-24h
500 mg po Q12-24h
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<10 ml/min
400 mg IV Q24h
500 mg po Q24h

Dialysis
400 mg IV Q PM
500 mg po Q PM

34

35

36

37

38
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