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PHARMACY AND THERAPEUTICS COMMITTEE

DATE:  August 11, 2022 CALLED TO ORDER:    7:00 a.m.

LOCATION: Private Dining Room ADJOURNED:                8:00 a.m.

Voting Member Attendance: Non-Voting Member Attendance: Guests:

X

X

X

X

X

Nathan Chamberlain, MD- Chairman

Mark Anderson, MD- Infectious Disease

Justin Blinn, MD- Anesthesiology

David Dodson, MD- Hospitalist

Karen Frank, RN- Quality

Sherry Fusco, RN- CNO

F. Lee Hamilton, MD- Hospitalist

William Haren, MD- Psychiatry

X

X

X

Matthew Kodsi, MD- Quality

Aditya Mandawat, MD- Cardiology

Daniel Marsh, PharmD- Director of Pharmacy

Chad Paxson, MD- Intensivist

Vimal Ramjee, MD- Cardiology

James Wahl, MD- Hospitalist, GA

Richard Yap, MD- Hospitalist

X

X

X

X

Karen Babb, PharmD- Manager

Jamie Barrie, PharmD- Manager, HX

Kenneth Dyer, PharmD- Operations Manager

Rodney Elliott- Purchasing

Lori Hammon, RN- Quality

Shannon Harris, RN- Infection Prevention

Kevin Hopkins, RT- Director of Resp Therapy

Rachel Kile, PharmD- Clinical Manager

Carey Smith, RPh- Manager, GA

Hallie Butler, Pharmacy Resident

Joseph Oh, Pharmacy Resident

Jordan Tynes, Pharmacy Resident

Chris D’Amico, Pharmacy Resident

Petra McWhorter-Green, RN (CNO

Proxy)

DeAnn Champion, MD-ED

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 FINDINGS OR CONCLUSION ACTION,

RESPONSIBILITY

STATUS

Minutes The May minutes were approved as submitted. Approved Complete

CommonSpirit Health

System P&T Committee

May 2022 and July 2022 Decision Briefs: The medication decisions that were approved at the CommonSpirit

Health System P&T committee meetings were reviewed. All new system formulary medications or changes were

either consistent with existing CHI Memorial formulary decisions or are described in the “Formulary Decisions &

Therapeutic Interchanges” section of the minutes below, or will be reviewed at an upcoming P&T committee

meeting.

Approved Complete

Old Business A. Sedatives-Hypnotics for Sleep Policy: Rachel reported that they did meet as a sub committee to further

discuss the policy and would like to do a project to assess how agents used for sleep are utilized. We will

provide another update at the next meeting.

Informational Complete

Formulary Decisions &

Therapeutic Interchanges

A. Pentobarbital: Pentobarbital is a barbiturate FDA approved for emergency control of seizures and for use as

a sedative/hypnotic. At high doses pentobarbital exhibits anti-seizure properties and reduces brain metabolism

and cerebral blood flow to decrease intracranial pressure. It was recommended by the neuroscience service

line to add pentobarbital to formulary and adopt the following restrictions (all must apply):

a. Status epilepticus restricted to cases refractory to or with contraindications to all other

therapies (third line agent)

b. Must be ordered by a Neurologist or Neurosurgeon

c. Patient is undergoing invasive mechanical ventilation

B. Hepatitis B vaccines: CommonSpirit Health shifted to a GSK/Merck vaccine portfolio to optimize vaccine

contracting and improve resource stewardship. At CHI Memorial, Engerix-B and Heplisav are the formulary

hepatitis B vaccines, with Engerix B being preferred. Recombivax HB was voted as the formulary preferred

hepatitis B vaccine and Engerix was voted as non-formulary at the CSH July 2022 P&T committee meeting.

Engerix-B and Recombivax- B are interchangeable for patients that may be partially vaccinated for hepatitis B.

It was recommended to align with the system decision, in order to benefit from the contracting opportunity.

Approved

Approved

Complete

Complete
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The current CHI memorial restriction criteria for Engerix-B will apply to Recombivax HB.

C. Tezepelumab (Tezspire): Tezepelumab is currently the first and only FDA-approved thymic stromal

lymphopoietin (TSLP) monoclonal antibody for add-on maintenance treatment of severe asthma in adults and

children aged 12 and above whose asthma cannot be controlled by their existing asthma medication. It is

dosed as one injection every 4 weeks and must be administered by a healthcare provider. It can be used

regardless of phenotype. It was recommended to add tezepelumab to formulary with restrictions to the

outpatient setting subsequent to insurance approval or prior authorization for FDA approved indications or

payer approved off-label indications.

D. Inclisiran (Leqvio): Inclisrian is an antilipemic-small interfering ribonucleic acid (sIRNA) agent that prevents

proprotein convertase subtilisin/kexin type 9 (PSK9) production in the liver. It is very similar to the PSK9

inhibitors, Praluent and Repatha. Rachel reported that this injection demonstrated lowering LDL but did not

evaluate any patient-specific cardiovascular outcomes.The cost for inclisiran is $9,652 for year one and

$6,435 for subsequent years, whereas Repatha costs $6,183 per year. Inclisiran also has to be administered

by a healthcare provider, where Repatha is a self-administered agent. Inclisiran has a novel mechanism of

action with the benefit of a twice yearly injection. Due to cost and not having a billing code, it was voted as

non-formulary by the CSH System P&T Committee. Due to lack of published data on cardiovascular outcomes

in addition to the cost of medication, it was recommended that inclisiran be non-formulary. It will be reviewed

again once patient-specific clinical outcomes are published.

E. Paricalcitol: Paricalcitol is a synthetic vitamin D analog which binds to and activates VDR in kidneys,

parathyroid gland, intestine, and bone, thus reducing PTH levels and improving calcium and phosphate

homeostasis. IV paricalcitol has been non-formulary for years, however, oral paricalcitol (1 mcg capsule) is on

formulary. Rachel reported that in the past 12 months, oral paricalcitol has only been ordered for one dose for

one patient in the ED. It was recommended to remove oral paricalcitol from formulary. Patients will be allowed

to continue their own home supply.

Approved

Approved

Approved

Complete

Complete

Complete

Medication Use A. Anavip Antivenom Treatment Guidelines and Panel: Rachel reported that we have exhausted the

remaining supply of Crofab, so we have transitioned to Anavip. Anavip has a 133 hour half life, compared to

the 15 half hour half life of Crofab. 95% of  patients do not require a second dose. There was confusion with

dosing Anavip for our first patient, therefore a guideline and EHR ordering panel were developed to provide

dosing guidance. The provider education sheet was also reviewed, and it has already been shared with ED

providers.

B. Rivaroxaban for VTE prophylaxis in medically ill: The newer indication for rivaroxaban 10 mg daily for

prophylaxis of VTE in medically ill patients was discussed. Rachel reported that we don't have this built into

our VTE prophylaxis section of order sets. Rivaroxaban does have a longer half life than heparin or

enoxaparin, which makes it more complicated because you generally have to stop it 2 days before surgery.

There was a clear consensus by the committee to recommend against adopting it for VTE prophylaxis in

medically ill patients at this time.

C. Injectable promethazine:The ISMP 2018-2019 Targeted Medication Safety Best Practices for Hospitals

recommendation to eliminate injectable promethazine from the formulary resulted in several CHI hospitals and

other large hospitals across the nation eliminating injectable promethazine from their hospital formularies.

ISMP Best Practice 2022-2023 still recommends eliminating promethazine from formulary. Utilization of IV

promethazine in the last 6 months demonstrated for over 5000 doses administered, most are prescribed by

internal medicine and emergency medicine. The primary concern of the committee was whether or not we

have reasonable alternatives. It was suggested that droperidol could be a second line option. It was

recommended approve the following actions:

Approved

Informational

Approved

Complete

Complete

Complete
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a. Implement an automatic therapeutic interchange (i.e. LMA pop-up alert) that provides a list of

alternative antiemetics and routes of administration on formulary, provides easy-click ordering

options for a few alternatives, and does not allow the ordering provider to continue with the

current order for injectable promethazine

b. Remove injectable promethazine from all order sets

c. Designate injectable promethazine (IV and IM) as non-formulary and do not stock (including

outpatient infusion center)

d. Do not allow continuation of orders from home

Addendum: On behalf of the ICU intensivist team, Dr. Paxson proposed an appeal to the decision

to remove injectable promethazine from formulary. The appeal is as follows: allow injectable promethazine to

remain on formulary with restrictions to central line administration only and must have tried and failed another

agent prior to using promethazine (cannot be used as first line agent). Rachel suggested that if approved, IV

push should not be allowed and all doses should be mixed in normal saline administered over 10-15 minutes.

The following actions will be implemented:

a. Implement an automatic therapeutic interchange (i.e. LMA pop-up alert) that provides a list of

alternative antiemetics and routes of administration on formulary, provides easy-click ordering

options for a few alternatives, and allows the ordering provider to continue with the current

order for injectable promethazine if patient meets the approved criteria

b. Remove injectable promethazine from all order sets

c. Must have tried and failed another agent prior to using injectable promethazine (cannot be

used as first line agent)

d. Restricted to central line administration only via slow IV infusion over 10-15 minutes

D. Drug shortages-lorazepam: Rachel reported that a medication use evaluation was conducted to determine

the appropriateness of injectable lorazepam prescribing. The prescribing of injectable lorazepam for the

prophylaxis and treatment of alcohol withdrawal syndrome (AWS) utilizes a significant amount of IV lorazepam

at our institution (approximately 40% of all parenteral lorazepam use). For patients with mild/moderate alcohol

withdrawal, the existing AWS order set was rarely optimized to prevent breakthrough symptoms. This could

have led to the prescribing of a lorazepam infusion. The order set was incorrectly initiated for patients

experiencing severe AWS, and intoxicated patients at risk for AWS were initiated on the order set and started

on lorazepam infusions as well. A panel of physician, nursing, and pharmacy leaders met urgently on July

28th to develop shortage strategies.The decisions were as follows:

i. Pharmacists may automatically substitute orders for injectable lorazepam to oral lorazepam in

a 1:1 ratio if the patient can take oral/NG/FT medications, unless indicated for seizure or

alcohol withdrawal (approved emergently on 7/22/22)

ii. Benzodiazepine equivalents: Lorazepam 1 mg = Midazolam 1 mg = Diazepam 5 mg

iii. IV lorazepam is permanently formulary restricted for the treatment of only acute seizures,

alcohol withdrawal, or chemotherapy-induced nausea and/or vomiting

iv. Lorazepam infusions are permanently non-formulary (due to availability of safer alternatives for

agitation such as propofol, dexmedetomidine, ketamine and risk of propylene glycol toxicity)

v. Build a new EHR alert to drive ordering to alternatives (lorazepam PO or midazolam). Alert is

suppressed for the alcohol withdrawal order set

vi. Update the Midazolam Usage policy to allow administration of midazolam outside of ICU and

procedural areas

Approved by email vote

Approved

Complete

Completed
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vii. There were six order sets that included IV lorazepam. Lorazepam was either removed from the

order set, changed to oral lorazepam, or replaced with IV midazolam.

Protocol & orders A.       Alcohol Withdrawal Order Set-Phenobarbital: Dr. Tucker and Rachel drafted an order set for

phenobarbital  for alcohol withdrawal syndrome. This would be a second order set in addition to the existing

one. The existing order set is only for mild-moderate alcohol withdrawal syndrome (AWS) and the

phenobarbital-based order set is for moderate-severe. Phenobarbital is a safe and effective treatment

alternative, especially during a lorazepam shortage. The new order set requires providers to use the PAWSS

(Prediction of Alcohol Withdrawal Severity Scale) score to determine the risk of complicated alcohol

withdrawal. If the PAWSS score is > to 4, the phenobarbital set should be used. It is RASS based monitoring,

so hospital-wide nursing education will be required. The committee approved the development of the new

order set.

Approved Complete

Policies A.      Therapeutic Duplication of PRN Medication Orders: This policy was updated to align with EHR workflows

and clinically appropriate pain management principles. Updates to this policy are as follows:

a. ‘Of the medications ordered for a specific given indication, one medication will be considered to be

the provider’s choice for the patient based on pharmacy defined medication hierarchy based on

therapeutic potency (least potent agent will be used)’

b. ‘If no patient preference is specified and multiple home medications are ordered for the same PRN

indication, one medication will be selected for the patient based on pharmacy defined medication

hierarchy based on therapeutic potency (least potent agent will be used)’

B.      Mandatory ID Consultations: Rachel reported that this policy was only cleaned up for EPIC. There were no

clinical changes.

C.      Look Alike Sound Alike Medication List: Humalog and Kenalog were added to the list following a near

miss event in the Glenwood surgery department. There will be a Pyxis pop-up warning and they will not be

stored next to each other.

D.      Renal Dose Adjustments: Baricitinib and Paxlovid have been added to the list of pharmacist-automatic

renal dose adjusted medications.

E.      Midazolam Usage: This policy was updated to include ‘During clinical shortages of alternative injectable

benzodiazepines, midazolam may be administered in doses less than or equal to 2 mg by an RN WITHOUT

procedural sedation training.’

Approved

Approved

Approved

Approved

Approved

Complete

Complete

Complete

Complete

Complete

There being no further business, the meeting was adjourned at 8:00 a.m. The next P&T meeting is October 6, 2022.

Respectfully submitted, Approved by,

Daniel Marsh, Director of Pharmacy; Rachel Kile, PharmD, Pharmacy Clinical Manager Nathan Chamberlain, MD, Chairman
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FORMULARY UPDATE

THERAPEUTIC CLASS:   Azole

GENERIC NAME:                           Posaconazole

PROPRIETARY NAME:                             Noxafil®

BACKGROUND/RATIONALE:

Posaconazole is an antifungal azole derivative approved to the CommonSpirit Health formulary.  CHI Memorial approved
isavuconazonium sulfate or isavuconazole (Cresemba®) to formulary in 2015 and substituted any potential patients in need of
posaconazole to isavuconazole. This decision was made due to fewer drug-drug interaction, no QTc prolongation risk, no risk of
nephrotoxicity with the intravenous formulation, similar spectrum of activity, and lower cost of isavuconazole. Since this decision, the
cost of oral posaconazole tablets have significantly decreased.

INDICATIONS:
Posaconazole: Prophylaxis of invasive Aspergillus and Candida infections, oropharyngeal candidiasis
Isavuconazole: Invasive aspergillosis, Invasive mucormycosis

MECHANISM OF ACTION: Inhibits cytochrome P450 dependent 14α-lanosterol demethylation (essential for ergosterol synthesis)

PHARMACOKINETICS:
Posaconazole Isavuconazole

Cmax (ng/mL) 2,764 7,499
Tmax (hr) 4 3
AUC0-24 (h*ng/mL) 37,900 121,402
Protein Binding 98% 99%
Metabolism UDP, p-gp CYP3A4, 3A5, UGT
Excretion Primarily via feces

Low urinary concentrations
Primarily via feces
<1% of active metabolite in urine

*Similar to voriconazole, isavuconazole metabolism map be affected by race; Chinese subjects have lower clearance and higher AUCs as compared to healthy white
subjects (No dosage adjustments recommended thus far)

DOSAGE AND ADMINISTRATION:
Isavuconazole (IV/PO) Loading dose: 372 mg q8h x 6 doses

Maintenance dose: 372mg daily
Posaconazole (IV/DR caps) Loading dose: 300mg q12h x 1 day

Maintenance dose: 300mg daily
Oral capsules can be taken without regard to food
Renal Impairment: No dosage adjustments recommended for isavuconazole;
Posaconazole Injection: Avoid in patients with moderate or severe renal impairment (eGFR < 50 mL/min) due to accumulation of the
intravenous vehicle, Betadex Sulfobutyl Ether Sodium
Hepatic impairment: No dosage adjustments in mild to moderate impairment; No data in severe impairment.

THERAPEUTIC MONITORING:
Isavuconazole: no recommendations
Posaconazole trough levels: 0.7 for prophylaxis; >1 for treatment; consider dose reduction if level >5

ADVERSE EFFECTS:
Posaconazole Isavuconazole
N/V/D N/V/D
Pyrexia Headache
Hypoglycemia Rash
QTc prolongation QTc shortening

Avoid in patients with
familial short QT syndrome
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Elevation of LFTs Elevation of liver enzymes
Infusion related reactions Infusion reactions; Use an in-line filter for IV infusion

CONTRAINDICATIONS: Known hypersensitivity to any azoles

DRUG INTERACTIONS:
Posaconazole Isavuconazole
P-gp substrate
● Caution with

inducers/inhibitors

3A4 substrate
● Inhibitors increase levels
● Inducers decrease levels

Strong CYP3A4 inhibitor
● Tacrolimus,

sirolimus,
cyclosporine

● Atorva,
lova,simvastatin

● Ergot alkaloids

Moderate 3A4 inhibitor
● Significant effects on tacrolimus,

sirolimus, cyclosporine
● Mild effects on statins,

midazolam
Weak P-gp inhibitor

● Higher digoxin levels
Mild/no effect on warfarin

COST:
Product (form) Cost per dose Cost (x 7 days) Cost (x 14 days)
Posaconazole (PO, tabs) $46.50 $372 $697.50
Isavuconazole (PO) $184.70 $2,031.50 $3,324.40
Posaconazole (IV) $485.32 $3,882.32 $7,279.56
Isavuconazole (IV) $314.32 $3,457.52 $5,657.76

RECOMMENDATION/DISCUSSION:

It is recommended to add posaconazole oral tablets to formulary, with restrictions to either of the following: 
● Infectious Diseases providers for new initiation
● Continuation of patient home medication
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FORMULARY UPDATE

THERAPEUTIC CLASS:              β-lactam/β-lactamase inhibitor

GENERIC NAME:                         Ceftazidime/avibactam

PROPRIETARY NAME:                             Avycaz®

BACKGROUND/RATIONALE:
Ceftazidime/avibactam (Avycaz) is a β-lactam/β-lactamase inhibitor approved for the treatment of complicated urinary tract infections,
hospital-acquired bacterial pneumonia, ventilator-associated bacterial pneumonia, and complicated intra-abdominal infections.
Avibactam restores the activity of ceftazidime against several β-lactamases making it particularly useful in treating multi-drug
resistant gram negative bacteria resistant to other conventional antibiotics. Ceftazidime/avibactam was approved to CHI Memorial
formulary in 2015. Meropenem/vaborbactam (Vabomere), a similar agent, replaced ceftazidime/avibactam in 2019 due to cost and
availability of a CMS New Technology Add-on Payment (NTAP) program which provided additional payments for the drug for
qualifying cases. The NTAP program for meropenem/vaborbactam has since expired and the cost of ceftazidime/avibactam is now
lower than that of meropenem/vaborbactam.

MICROBIOLOGY:
Organism/Resistance Ceftazidime/Avibactam Meropenem/Vaborbactam
Enterobacterales

ESBL +++ +++
AmpC +++ +++

KPC +++ +++
MBL - -

OXA-48-like +++ -
Acinetobacter baumanii

Carbapenem-resistant - -
Pseudomonas aeruginosa

Carbapenem-resistant ++ -
Pan-β-lactam resistant + -

Stenotrophomonas maltophilia

Ceftazidime-resistant ++
(when combined w/ aztreonam) -

COST:

Drug Cost per day Cost (x 7 days) Cost (x 14 days)

Ceftazidime/avibactam $984.44 $6,891.07 $13,782.13

Meropenem/vaborbactam $1,016.20 $7,113.40 $14,226.80

RECOMMENDATION:
● Formulary, Restricted – Ceftazidime/avibactam (Avycaz)

o Restrict use to Infectious Diseases physicians and cases that meet the following criteria:
▪ Documented infection due to a carbapenemase producing Gram-negative bacteria OR
▪ Empiric therapy for critically ill patients with a history of a carbapenemase producing (carbapenem

resistant) gram-negative bacteria with resistance to other non-restricted agents based on culture data and
review by the antibiotic stewardship team.

▪ Susceptible MDR Pseudomonas aeruginosa where anti-pseudomonal beta-lactams cannot be used
o Ceftazidime/avibactam will be dose adjusted for renal function per existing pharmacist dose-adjustment protocol

● Non-Formulary – Meropenem/vaborbactam (Vabomere) should be replaced by ceftazidime/avibactam (Avycaz) as the
formulary product for treatment of infections due to susceptible MDR gram-negative rod for which other preferred treatment
options are unavailable
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Beta-lactam Allergy Guideline

BACKGROUND:
The prevalence of penicillin allergies in the United States (US) has been estimated to be between 8 and 15%. Cephalosporin allergies
are less frequent and are reported in approximately 1% of the US population. However, >97% of patients reporting a penicillin allergy
are not truly allergic when assessed by skin testing and direct amoxicillin challenge. Among patients with a low severity penicillin
allergy, over 95% can tolerate penicillin. This is due to the fact that most penicillin allergies are documented after the occurrence of
delayed benign rashes that do not necessarily recur on re-exposure, intolerances due to penicillin, or other symptoms unrelated to an
allergy such as urticaria due to a viral infection. Moreover, over 80% of patients with true IgE-mediated penicillin allergy outgrow
their allergy after 10 years due to waning sensitization.

Overuse of second line agents such as fluoroquinolones due to over-cautious avoidance of a wide range beta-lactams can have
significant negative consequences, including adverse drug reactions, Clostridioides difficile superinfection, and antimicrobial
resistance.

The purpose of this guideline is to guide clinicians in prescribing antibiotics for inpatients with reported allergic reactions to penicillin
or cephalosporin antibiotics by allowing these patients to receive more narrow-spectrum, more effective, less toxic, and/or less costly
antibiotics.

RECOMMENDATION:
It is recommended to adopt the decision of the Antimicrobial Stewardship Subcommittee and approve these guidelines and associated
policy.

Appendices:
Appendix 1: Patient allergy assessment tool (consider utilizing this tool when discussing allergy with your patient)
Appendix 2: Determining type of reaction and action plan
Appendix 3: Cross-reactivity matrix for antibiotics on formulary at CHI Memorial
Appendix 4: Test Dose Procedure

Appendix 1:

Patient Allergy Assessment Tool

1) What is the name of the antibiotic you are allergic to?

2) Please describe the details of the reaction.

3) Was it immediate or a few days after taking it?

4) When did your allergy occur?
a. < 1 year ago, 1-10 years ago, >10 years ago

5) How was the reaction managed and what happened?

6) Have you taken any other antibiotics since (amoxicillin, Augmentin, Keflex, Ceftin etc.)?
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Appendix 2:

Type of Reaction and Action Plan

Dermatological Respiratory or Systemic Unknown Reaction

Clinical manifestation Severity or
Allergy type

Clinical
manifestation

Severity or Allergy
type Clinical manifestation Severity or

Allergy type

Childhood rash
Unlikely to be

significant

Laryngeal
Involvement
(“throat
tightness”,
“hoarse voice”)

Severe Unknown reaction ≤
10 years ago Unknown

Diffuse rash
or localized
rash/swelling
with no other
symptoms

>10 years
ago or
unknown

Non-severe Respiratory
compromise
(“shortness of
breath”)

Severe Unknown reaction >10
years or family history

Unlikely to be
significant≤ 10 years

ago Non-severe

Angioedema (“lip, facial, or
tongue swelling”) Severe

Anaphylaxis,
unexplained
collapse

Severe Renal

Generalized swelling
(outside of angioedema) Severe Hematological Severe renal injury,

failure, or AIN

Potential
immune
mediated

Urticaria (“wheals and
hives”) Non-severe

Low platelets,
neutrophils,
hemoglobin,
eosinophilia

Potential immune
mediated

Mild renal impairment
Unlikely
immune
mediated

Mucosal ulceration
(“mouth, eye, or genital
ulcers”)

Severe Severe liver injury,
failure

Potential
immune
mediated

Pustular, blistering or
desquamating rash (“skin
shedding”)

Severe Mild hepatic enzyme
elevation

Unlikely
immune
mediated

Reaction Risk (Color Coded) & Action Plan Gastrointestinal or Neurological

Appropriate for oral re-challenge or direct de-labeling Low Risk GI symptoms (nausea,
vomiting, diarrhea)

Unlikely
immune
mediated

Appropriate for oral re-challenge or using full dose beta-lactam
with dissimilar side chain (Appendix 3) Low Risk Mild neurological

symptoms (headache,
depression, mood
disorder)

Unlikely
immune
mediatedMay be appropriate for test dose of beta-lactams with dissimilar

side chains* or penicillin skin test Moderate risk

Not appropriate for allergy testing High risk
Severe neurological
manifestation
(seizures, psychosis)

Unknown or
unclear

mechanism
*If moderate risk penicillin reaction, can consider test dose of cefazolin, 3rd, 4th, 5th generation cephalosporins or

carbapenem.
If moderate risk cephalosporin reaction, can consider test dose of cephalosporins with dissimilar side chains (Appendix

3), penicillin (if reaction to 3rd, 4th, or 5th generation cephalosporin), or carbapenem.
Aztreonam full dose can be administered unless reaction was to ceftazidime
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Appendix 3:

Cross-reactivity matrix
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Penicillin = *
Amoxicillin = * * *
Ampicillin * = * *
Piperacillin * * = *
Cefazolin =
Cefadroxil * * * =
Cefoxitin * = *
Cefuroxime * = * * * *
Ceftriaxone * = * * *
Ceftazidime * * = * *
Cefepime * * * = *
Ceftaroline =
Ceftolozane * * * * =

A box with (*) Indicates that the two antibiotics share a similar or identical side chain and that there is a risk of cross-reactivity
between them. Empty boxes indicate a lack of side-chain similarity and a lower risk for cross-reactivity. Cefazolin and Ceftaroline
have dissimilar side chains to all other penicillins and cephalosporins.

Appendix 4:

Test Dose Procedure

Note: This procedure is NOT meant to be used for patients with Type II-IV reactions including SJS/TEN, DRESS/DISH, serum
sickness, drug-induced cytopenias, other significant laboratory abnormalities such as nephrotoxicity or delayed reactions

1) Utilize Appendix 2 to identify appropriate candidates for the test dose
2) Review patient’s current medications to ensure no antihistamines, famotidine, high dose steroids were given in the last 24 hours as

these may mask an allergic reaction
3) Obtain patient’s verbal consent prior to procedure
4) Drug order & monitoring

a. Oral rechallenge for de-labeling
i. Single dose penicillin VK 250 mg (if reported allergy penicillin) or amoxicillin 250 mg (if reported allergy

amoxicillin or ampicillin)
ii. Perform observation every 30 minutes for 1 hour post oral challenge

b. Test dose of beta-lactam that you intend to use
i. Give patient 1/10th of full standard treatment dose (ex: for ceftriaxone (standard dose: 1-2 g), formulate 1 g dose

in 50 mL of normal saline and give first 5 minutes of dose ~160 mg)
ii. Monitor for 30 minutes. If the patient remains asymptomatic, give the full dose.
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iii. Monitor patient for 60 additional minutes to ensure no reaction
iv. Subsequent doses can be given as per hospital’s standard protocol

5) Order the Anaphylaxis & Acute Drug Hypersensitivity Protocol MCT order set to be available during the test dose procedure
6) If no evidence of reaction, ASP Team to document results of the procedure in the progress notes, remove allergy from medical

record and inform patient of the allergy removal
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FORMULARY UPDATE

THERAPEUTIC CLASS: Respiratory stimulant

GENERIC NAME: Ammonia inhalant capsules (smelling salts; vaporole)

BACKGROUND/RATIONALE:

Ammonia inhalant capsules (smelling salts) are considered a medication. Traditionally, the most common use of ammonia inhalants is
during venipuncture to assist with arousal upon syncope. Possible adverse reactions include headache, diarrhea, vomiting, cough,
dyspnea, nasal mucosa irritation. Literature also reports risk of accident/injury with rapid return to consciousness. Johns Hopkins lab
has recommended avoiding use of ammonia inhalants during venipuncture since at least 2009. According to the Clinical and
Laboratory Standards Institute (CLSI), the use of ammonia inhalants may be associated with adverse effects and is not recommended.

In March, ammonia inhalants were removed from the CHI Memorial outpatient lab due to lack of medication orders for use and lack
of secure storage. The lab’s venipuncture policy was also updated to remove references to its use.

Many hospitals across the nation have removed ammonia smelling salts from their inventories due to similar regulatory issues.

Ammonia inhalant capsule utilization:

DISCUSSION/RECOMMENDATION:
Ammonia inhalants are considered medications but have historically not been stored, documented, or ordered as such which is a
regulatory issue. They are not benign and have several adverse effects associated.

~60% of dispensed doses at CHI Memorial are not documented as administered which leads to inaccurate medical record keeping and
lost charges.

It is recommended to remove ammonia inhalant capsules from formulary. Alternative methods should be employed to prevent the
need, such as raising patients to a standing position more slowly or allowing them to sit on the side of the bed for a longer period of
time before standing to avoid syncope.
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FORMULARY UPDATE

THERAPEUTIC CLASS: Vitamins

GENERIC NAME: IV fluids (“banana bag”) containing:

- Sodium chloride 0.9%
- Thiamine
- Folic acid
- Multiple vitamins (MVI)

BACKGROUND/RATIONALE:

“Banana bag” therapy, which usually includes thiamine 100 mg, folic acid 1 mg, multivitamin, ± magnesium 2 gm in a 1 liter 0.9%
sodium chloride bag, is a common treatment used in alcohol withdrawal patients. There is no literature to support administering a
banana bag in the treatment of alcohol withdrawal. Some of the components in the banana bag are important to administer in an
alcohol withdrawal patient.  Below is a summary of the components with their recommended dosage regimens.

The CommonSpirit Health system P&T Committee recently approved removal of banana bags from formulary.

LITERATURE REVIEW:

Thiamine: The standard dose of 100 mg IV thiamine in a standard banana bag may not be sufficient to prevent or treat Wernicke’s
encephalopathy (WE) in patients with chronic alcohol use disorder (AUD) or alcohol withdrawal syndrome. An alternative dosing has
been proposed at 200-500 mg IV (intravenous) thiamine every 8 hours for at least 72 hours. These higher doses of IV thiamine at more
frequent intervals have been shown to increase cerebrospinal fluid (CSF) levels of thiamine, and increase symptom resolution or
improvement of WE, with few if any adverse reactions. IV or IM (intramuscular) route of thiamine supplementation is preferred over
oral (PO), although oral may be offered for prevention of WE in alcohol withdrawal patients at 100 mg a day for 3 to 5 days. For
patients requiring glucose and thiamine, newer literature demonstrates that order of administration does not matter.

Folic Acid: Folate supplementation in patients with AUD may be considered as folate absorption is inhibited by alcohol intake and
low levels of folate may be associated with an increased risk of seizures in alcohol withdrawal. If folate is administered, the dosing
recommendation is 400-1000 micrograms IV for several days after admission. The normal dosing range of folate has limited toxicity,
but risk of neurotoxicity increases at doses greater than 5 mg/day. As long as there is no concomitant alcohol use, switching to PO
folate is reasonable.

Multivitamin: Neither IV nor PO multivitamin is likely to have a substantial benefit in patients with severe deficiencies. It is advised
to evaluate symptoms and laboratory tests to confirm isolated nutritional deficiencies and prescribe targeted therapy based on those
results.

Magnesium: Patients with WE may not respond to thiamine treatment in the setting of magnesium deficiency since magnesium is
connected with thiamine via enzymatic processes. Empiric supplementation of magnesium should only be given if a patient’s current
levels are known, and if magnesium should be given, some recommended dosages are 64 mg/kg magnesium sulfate on day 1, followed
by 32 mg/kg on days 2-4 or 10-30 mEq daily for the treatment of WE.

IV Fluids: Intravascular volume status and likelihood of starvation should be evaluated to determine the best IV fluid for critically ill
AUD patients. In the setting of alcoholic ketoacidosis, dextrose fluids are recommended in place of normal saline. There is no
recommendation for an exact amount of IV fluids that should be given in AUD patients.

The CommonSpirit Health system P&T Committee approved the following individual components for the treatment of alcohol
withdrawal in place of a banana bag:

● Thiamine 100 mg-200 mg IV or PO daily for 3-5 days for (WE Prevention)
● Thiamine 200 mg-500 mg IV Q8 hours for at least 3 days (WE Treatment)
● Folic acid 400 mcg-1000 mcg IV or PO daily for 3-5 days
● Magnesium electrolyte replacement protocol
● IV fluids
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IV Multivitamin was approved for use only in TPN.

Medication utilization (inpatient):

The pharmacy departments dispense an average of 85 banana bags per month.

PHARMACOECONOMICS/COST:

Product (Drug, Strength, Form ) Item Cost per Banana Bag

Sodium Chloride 0.9% IV Bag 1000 mL $1.58

Multivitamin (with vitamin K) 10 mL $7.97

Thiamine 100 mg (½ of 200 mg vial) $1.88

Folic acid $0.42

Total $11.85

Anticipated annual cost savings (based on 85
dispenses/month) $12,087

DISCUSSION/RECOMMENDATION:

It is recommended to adopt the decision of the CSH system P&T committee to designate “banana bags” or IV fluids with MVI +/-
thiamine, +/- folic acid, or +/- magnesium as non-formulary with the modifications listed below. This will align with the newly
approved alcohol withdrawal management protocol utilizing phenobarbital.

Providers may order the individual components for the treatment of alcohol withdrawal in place of a banana bag:

● Thiamine 100 mg PO daily for 3 days (WE Prevention)
● Thiamine 200 mg IV Q8 hours for 3 days (WE Treatment), followed by 100 mg PO daily for 3 days
● Folic acid 1000 mcg IV or PO daily for 3-5 days
● Standard electrolyte replacement orders for inpatients

-An ordering panel with the above options will be developed in the EHR to assist with ease of ordering the components in place of a
banana bag.

-The alcohol withdrawal order set(s) will be updated to reflect this recommendation.

-Use of the “custom IV infusion” entry by providers to design their own banana bag will not be verified by the pharmacy dept. It is
recommended to adopt an automatic therapeutic interchange by the pharmacist to the individual components above using the ordering
panel.
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Dexmedetomidine (Precedex) Infusion Weaning Orders

BACKGROUND/RATIONALE:

Dexmedetomidine is an alpha-2 adrenergic receptor agonist approved for the sedation of intubated and non-intubated patients for up to
24 hours. Due to its favorable pharmacodynamic properties, it has become a widely used agent for sedation in the intensive care
setting. Furthermore, prolonged infusions beyond 24 hours have become more prevalent with studies demonstrating safety up to 5
days2. However, abrupt discontinuation of dexmedetomidine has been associated with symptoms such as tachycardia, reflex
hypertension, agitation, and other hypersympathetic conditions3. As prolonged infusion durations continue to be used in practice, there
is growing concern regarding these adverse events. Though the relationship between discontinuing prolonged dexmedetomidine
infusions and the resulting adverse outcomes is not clearly established, practices minimizing these side effects have been encouraged
and studied through the implementation of tapering and/or weaning protocols.

Literature review:
Currently there is a lack of evidence-based guidelines for the development of a dexmedetomidine infusion weaning protocol.
However, there are studies that demonstrate successful utilization of clonidine when transitioning from dexmedetomidine5,9-10. In Bhatt
et all5, patients were allocated into two treatment groups - one group that was weaned from dexmedetomidine in combination with oral
clonidine, and one group that was weaned from dexmedetomidine alone in patients that had received 3 days of continuous
dexmedetomidine infusion. The primary outcome measure was incidence of dexmedetomidine withdrawal symptoms. Notable
secondary outcome measures included average daily dexmedetomidine infusion rate throughout the total infusion duration, time to
successful dexmedetomidine discontinuation, difference in drug cost using average wholesale price, time to transfer out of the ICU,
and incidence of hypotension or bradycardia at any time during the weaning period. 15 patients in the clonidine weaning group and 27
patients in the dexmedetomidine alone group were included for analysis. This study found that patients were able to wean off
dexmedetomidine more rapidly if they received clonidine - leading to substantial cost savings (average of $1553.47 per patient). Other
outcome measures including the incidence of dexmedetomidine withdrawal symptoms were not significant.

PROPOSED WEANING ORDERS:

The proposed protocol was largely influenced by the small single-center prospective study by Bhatt et all5. A key difference in the
proposed protocol and this study is the use of guanfacine instead of clonidine. The decision to include guanfacine rather than clonidine
was made based upon pharmacokinetic differences between the two available enteral alpha-2 adrenergic receptor agonists. Due to its
high affinity for the alpha-2a receptor subunit, guanfacine is proposed to have less effect on hemodynamics when compared to
clonidine 6-8.
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Medications
Dexmedetomidine-Second Line Agent bolus followed by infusion panel

● Dexmedetomidine 400 mcg in NS 100 ml infusion (current order)
+Default: For 3 days duration
(linked) followed by

● Dexmedetomidine 400 mcg in NS 100 ml infusion
All defaults same as 1st order above except for admin instructions & start time
Starting: T+3 (3 days from now)

Admin instructions:
When starting this order, document as “rate change” NOT “new bag”.
Open and print the associated reference link with instructions to this order.

Precedex Weaning Orders: Use the below instructions and do not follow the Titrating Medications protocol.
“Initial Rate” = rate currently infusing when weaning began.
Change drip rate to be 75% of “initial rate” and run for 6 hours. Then,
Change drip rate to be 50% of the “initial rate” and run for 6 hours. Then,
Change drip rate to be 25% of the “initial rate” and run for 6 hours. Then,
Stop infusion.
(Total wean time = 18 hours)
Notify physician if RASS GREATER than or EQUAL to +2 at any time during weaning.

(linked) AND
● Guanfacine 1 mg tablet (ERX 10149)

Starting: T+3
2 mg, PO, Tab, twice daily, for 1 day

Comments: Dexmedetomidine weaning orders. To start at weaning initiation.
Followed by:
1 mg, PO, Tab, twice daily, for 1 day

Comments: Dexmedetomidine weaning orders. To start 24 hours after weaning initiation.
Followed by:
1 mg, PO, Tab, daily, for 1 day

Comments: Dexmedetomidine weaning orders. To start 48 hours after weaning initiation.
(Total guanfacine time = 3 days)
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Nursing Reference Guide:

Dexmedetomidine (PRECEDEX) infusion attachment with weaning instructions
Nursing: Please print this sheet to reference throughout the weaning period

At the start of the weaning phase, please circle the starting rate for others to follow along and keep in the patient's room.
Change infusion rate from left to right every (SIX) hours except for the initial change.
All rates below are in mcg/kg/hr.

INITIAL rate Change at hour 0 Hour 6 Hour 12 Hour 18

2 1.5 1.0 0.5 0

1.9 1.4 1.0 0.5 0

1.8 1.4 0.9 0.5 0

1.7 1.3 0.9 0.4 0

1.6 1.2 0.8 0.4 0

1.5 1.1 0.8 0.4 0

1.4 1.0 0.7 0.4 0

1.3 1.0 0.7 0.3 0

1.2 0.9 0.6 0.3 0

1.1 0.8 0.6 0.3 0

1.0 0.8 0.5 0.3 0

0.9 0.7 0.5 0.2 0

0.8 0.6 0.4 0

0.7 0.4 0

0.6 0.3 0

0.5 and under 0

CONCLUSION/RECOMMENDATION:
The implementation of a weaning protocol is recommended to standardize infusion durations of dexmedetomidine. The proposed
changes will update the current “Intubation and Ventilator Weaning MCT” order set in addition to developing a new standalone
medication entry for the dexmedetomidine infusion weaning protocol plus guanfacine taper. The non-weaning dexmedetomidine
infusion will remain available as an ordering option.

Additionally, due to the lack of robust evidence with guanfacine when used to wean off dexmedetomidine, its use in this protocol
could contribute to current gaps in literature. The impact of this dexmedetomidine weaning protocol will be evaluated through a
retrospective research project in the 2022-2023 year and the results of that research will be shared with the P&T Committee in 2023.
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FORMULARY ADDITION

THERAPEUTIC CLASS: Antiviral agent

GENERIC NAME: Tecovirimat

PROPRIETARY NAME: Tpoxx

BACKGROUND/RATIONALE:

Monkeypox is an orthopoxvirus that is related to the smallpox virus. It has been associated with sporadic outbreaks over the past
decades. Since May 2022, an outbreak of monkeypox has been ongoing in several countries, including the United States.

Tecovirimat (Tpoxx) is an antiviral agent FDA indicated for smallpox.  Based on the CDC interim clinical guidance for the treatment
of monkeypox, tecovirimat may be considered for treatment of monkeypox in patients with severe disease or those who may be at
high risk for severe disease (eg, patients who are immunocompromised, pediatric patients [particularly those <8 years of age], patients
with atopic dermatitis or other active exfoliative skin conditions, patients who are pregnant or breastfeeding, patients with one or more
complications [eg, secondary bacterial skin infection, severe gastroenteritis, bronchopneumonia]) and patients with aberrant infections
(eg, accidental implantation in the eyes, mouth, or other anatomical areas where monkeypox infection may constitute a special hazard
[eg, genitals, anus].) Tecovirimat is available through the strategic national stockpile and is accessible through state governance.

Tecovirimat (Tpoxx) was recently approved to the CommonSpirit Health system formulary.

CHI Memorial has obtained oral Tpoxx from the state of TN and is now a “pre-positioned” site in order to ensure expedited treatment
of patients, especially those that may present through the ED. CHI Memorial hospital may distribute Tpoxx to the Hixson campus and
the ID physician’s office if needed. Tpoxx distributed from TN cannot be shared with GA per state guidelines.

DOSING:
Oral dosing (weight-based):
40 to <120 kg: 600 mg twice daily for 14 days.
≥120 kg: 600 mg 3 times daily for 14 days.

Missed doses: Administer missed oral dose as soon as possible if up to 8 hours prior to next scheduled dose. If <8 hours until the next
scheduled oral dose, skip the missed dose and resume dosing at regular scheduled time.

No dosage adjustments required for renal or hepatic impairment

RECOMMENDATION/DISCUSSION:

It is recommended to add Tecovirimat (Tpoxx) to formulary.
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Medications for COVID-19: Update

Emergency Use Authorization (EUA) Medications

Current Process Recommended Action

Tocilizumab (Actemra) Pharmacist automatic therapeutic
interchange to either product based
on product availability

Maintain current process

Baricitinib (Olumiant)

Bamlanivimab/etesevimab Federal government (HHS)
manages supply and determines
which product will be shipped to
each state. State of TN then
allocates mAb to select sites. Use of
agent determined by activity against
current variant(s) of concern
(VOC).

Maintain current process

Casirivimab/imdevimab
(Regen-COV)

Sotrovimab

Bebtelovimab

Nirmatrelvir and ritonavir
(Paxlovid)*

Formulary (stocked by retail
pharmacy)
Allow continuation of the patient's
own home supply upon hospital
admission, if ordered to continue by
the admitting physician.
Federal government (HHS)
manages supply and determines
which product will be shipped to
each state. State of TN then
allocates products to
select sites.

Maintain current process

Molnupiravir Non-formulary.
Federal government (HHS)
manages supply and determines
which product will be shipped to
each state. State of TN then
allocates products to select sites.

Maintain non-formulary status

*Per the PAXLOVID fact sheet: “Should a patient require hospitalization due to severe or critical COVID-19 after starting treatment with
PAXLOVID, the patient should complete the full 5-day treatment course per the healthcare provider’s discretion.”

COVID-19 Vaccines

Current Process Recommended Action

Pfizer-BioNTech COVID-19
Vaccine

Formulary for inpatient use Maintain current process

Pfizer-BioNTech COVID-19
Bivalent BOOSTER Vaccine

N/a Add to formulary for inpatient use

Moderna COVID-19 Vaccine Non-formulary for inpatient use Maintain current process

Janssen (J&J) COVID-19 Vaccine Non-formulary for inpatient use Maintain current process
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Use/Restriction Criteria Approved by COVID-19 Medications Subcommittee

Remdesivir Criteria: Inpatients (updated 2/1/22): 5 (FIVE) day course of IV remdesivir (200 mg IV x 1 dose,
followed by 100 mg IV daily x 4 days) or until hospital discharge, whichever comes first.

Inclusion criteria:
● COVID-19 (+)
● <5 days since symptom onset or positive test (whichever comes first)

Exclusion criteria:
● No greater than 5L of supplemental oxygen to maintain an O2 Sat of 92%
● ALT > 5x ULN
● If the provider determines the patient has end stage comorbidities, it is reasonable to withhold remdesivir

and the palliative care screening tool is available to assist with decision making regarding therapy initiation.
-Renal function must be tested prior to starting remdesivir. Remdesivir should be used with caution in patients with
an eGFR <30 mL/min (dose has not been studied & the infusion may cause further injury)

-If patient does not meet the specified criteria but you feel your patient may benefit from remdesivir, ID approval
must be obtained.

Ritonavir-boosted nirmatrelvir (Paxlovid) Criteria: Inpatients (approved 4/12/22):

Inclusion criteria:
• COVID-19 (+) with mild to moderate symptoms
• <= 5 (FIVE) days since symptom onset or positive test (whichever comes first)
• High risk of progressing to severe COVID-19

Exclusion criteria:
• Hospitalized due to COVID-19
• eGFR < 30mL/min (dosage adjustment required for eGFR < 60mL/min)
• Severe Hepatic Impairment (Child-Pugh Class C)
• High risk for serious toxicity due to drug interactions unmanageable via therapy modification

Remdesivir Criteria: Incidental COVID+ (symptomatic) while admitted for non-COVID diagnosis (updated
4/12/22):
(SOTROVIMAB preferred, when available/effective against VOC)

3 (THREE) day course of IV remdesivir (200 mg IV x 1 dose, followed by 100 mg IV daily x 2 days) or until
hospital discharge, whichever comes first.

Inclusion criteria:
● COVID-19 (+) with mild to moderate symptoms
● <7 (SEVEN) days since symptom onset or positive test (whichever comes first)
● High risk of progressing to severe COVID-19
● Patient is not a candidate for sotrovimab or ritonavir-boosted nirmatrelvir due to specific patient factors

and/or drug availability

Exclusion criteria:
● Hospitalized due to COVID-19
● ALT > 5x ULN
● If the provider determines the patient has end stage comorbidities, it is reasonable to withhold remdesivir

and the palliative care screening tool is available to assist with decision making regarding therapy initiation.

-Renal function must be tested prior to starting remdesivir. Remdesivir should be used with caution in patients with
an eGFR <30 mL/min (dose has not been studied & the infusion may cause further injury)

-If patient does not meet the specified criteria but you feel your patient may benefit from remdesivir, ID approval
must be obtained.
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Sotrovimab Criteria (approved 4/12/22):
Update [4/5/2022] Sotrovimab is no longer authorized to treat COVID-19 in any U.S. region due to increases
in the proportion of COVID-19 cases caused by the Omicron BA.2 sub-variant
Inclusion criteria:
• COVID-19 (+) with mild to moderate symptoms
• <= 10 (TEN) days since symptom onset or positive test (whichever comes first)
• High risk of progressing to severe COVID-19

Exclusion criteria:
• Hospitalized due to COVID-19

Bebtelovimab Criteria (approved 4/12/22):
Inclusion criteria:

● COVID-19 (+) with mild to moderate symptoms
● <=7 (SEVEN) days since symptom onset or positive test (whichever comes first)
● ONLY if none of the preferred therapies are available, feasible to deliver, or clinically appropriate (e.g., due

to drug-drug interactions, concerns related to renal or hepatic function)

Exclusion criteria:
● Hospitalized due to COVID-19
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Medication Protocols – TJC Annual Review

November 2022

[See Appendix A for Policies]

Protocol Key contact(s) Action Required 2022
MCT RIS Contrasts Order Set/
Contrast Media Administration Policy

Director of Imaging Services
Dr. Rowlett

Eliminating the need to check a patient’s
renal function when they are going to be
receiving a MultiHance contrasted MRI.
The GFR < 30 cutoff will thus be eliminated.

Anaphylaxis & Acute Drug
Hypersensitivity Protocol

Pharmacy Review Team Order set and policy up to date. No
medication edits are required.

Hypoglycemia Protocol Diabetes education, Pharmacy
Review Team

Order set and policy up to date. No
medication edits are required.

Narcan (Naloxone) Opioid Reversal
Protocol

Pharmacy Review Team;
Clinical educator critical care

Order set and policy up to date. No
medication edits are required.

Respiratory Distress Protocol Pulmonary management team Order set and policy up to date. No
medication edits are required.

Bradycardia Management Protocol Clinical educator critical care Change symptomatic SBP to < 80 instead of
<70 mmHg.  No medication edits are
required.
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