Pharmacy & Therapeutics Committee Meeting
Private Dining Room
December 10, 2020 7:00 a.m.
Agenda Items
1. Call to Order
2. Conflict of Interest Disclosure
3. Approval of October 2020 Minutes

Individual Responsible
Nathan Chamberlain, MD
Rachel Kile, PharmD
Nathan Chamberlain, MD

4. CSH System P&T Committee – November 2020 Decision Brief
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5. Formulary Decisions & Therapeutic Interchanges
A. Tenecteplase (TNKase®) for ischemic stroke .......................................................................... 15
B. CSH Formulary Alignment ...................................................................................................... 22
C. Romosozumab (Evenity®) ........................................................................................................ 23
D. Dehydrated alcohol .................................................................................................................. 28
E. Emergency use authorization (EUA) medications for COVID-19 ........................................... 29
6. Medication Use
A. TPN Utilization Review ........................................................................................................... 32
7. Protocols & Orders
A. Opiate Withdrawal Inpatient Order Set .................................................................................... 34
B. Inhaled epoprostenol (Veletri®) ................................................................................................ 38
8. Policies
A. Titrating Medications ............................................................................................................... 41
B. Penicillin Allergy Skin Testing ................................................................................................ 42
9. Miscellaneous
A. COVID-19 Vaccine(s) - discussion......................................................................................... n/a

Next Meeting Date: February 11, 2021 at 7:00 a.m. in the Private Dining Room

PHARMACY AND THERAPEUTICS COMMITTEE
DATE: October 8, 2020
LOCATION: Private Dining Room + Zoom conference call
Members Present:
Nathan Chamberlain, MD
Rhonda Hatfield, RN-CNO
David Dodson, MD
Karen Frank, RN-Quality
F. Lee Hamilton MD
Patrick Ellis, PharmD
William Haren, MD
Rachel Kile, PharmD
Matthew Kodsi, MD
Daniel Marsh, PharmD
Richard Yap, MD
Karen Babb, PharmD
Chad Paxson, MD
Carey Smith, RPh
Susan Fuchs, RD

CALLED TO ORDER: 7:02 a.m.
ADJOURNED:
7:28 a.m.
Guests:
Andrea Wilkinson, PharmD
Kristen Liveris, PharmD
La’Travia Howard, PharmD
Sierra Detwiler, PharmD
Pharmacy Student

Members Absent:
Allen Atchley, MD
Vimal Ramjee, MD
Mark Anderson, MD
Shannon Harris, RN
Rodney Elliott
Chris Chastain

Manuela Bresee, RN
Lori Hammon, RN-Quality

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
CSH System P&T
Committee

Old Business

Formulary Decisions &
Therapeutic Interchanges

FINDINGS OR CONCLUSION
The August 2020 minutes were approved as submitted.
September 2020 Decision Brief: The medications that were reviewed at the CommonSpirit Health
(CSH) System P&T committee meeting were reviewed. All new system formulary medications or
changes were either consistent with existing CHI Memorial formulary decisions or are described in the
“Therapeutic Interchanges and Formulary Changes” section of the minutes below, or will be reviewed at
an upcoming P&T meeting.
1. Workgroup: Care for patients experiencing opioid withdrawal: A multidisciplinary group has
formed to ensure adequate resources are dedicated to caring for inpatients with or at risk for opioid
withdrawal. Representatives from nursing, quality, case management, hospitalists, and pharmacy
are engaged & recently participated in an engaging panel discussion with CHI Franciscan
employees who worked together to establish their own program. We obtained their order set and
will present our locally modified version for committee approval, once complete.
2. ProcalAmine Medication Use Update/Evidence-based guidelines for enteral nutrition: Since
the last meeting, we learned that Procalamine has been discontinued by the manufacturer and will
no longer be produced. Once current supply is exhausted, ProcalAmine will be removed from
formulary.
1. Sodium zirconium cyclosilicate (Lokelma): Sodium zirconium cyclosilicate was approved to our
local formulary in 2019, with restrictions for use. Recent contract negotiations for CSH have
decreased the gap in cost of care between sodium zirconium cyclosilicate and SPS (Kayexalate). It
was recommended to remove all existing utilization restrictions. The restriction criteria for use will
be removed from the medication record of the EHR.
2. Oritavancin (Orbactiv): Oritavancin was reviewed by our local P&T committee in 2015 and
designated as non-formulary. Non-formulary utilization has remained very low since that decision,
on a case-by-case basis, with need as determined by infectious disease and primarily for off-label
indications. Based on historical utilization, it was recommended to adopt a more restrictive
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3.

Medication Safety

1.

approach to oritavancin use than the CSH P&T committee-approved criteria and locally designate
oritavancin as a formulary product, with inpatient use restricted to infectious disease physicians
only. Only 1 dose will be stocked. Oritavancin will not be used in the emergency department setting.
Biosimilar formulary additions: Per the Biosimilar policy approved at the last P&T committee
meeting, new biosimilars that have been FDA approved for the same indications as the reference
product (RP) will be automatically added to hospital formulary if the RP is currently approved as a
formulary agent. Any formulary restrictions currently in place for the RP will be applied to the
biosimilar medication. Biosimilars approved for addition to formulary: Zarxio (filgrastim-sndz).
Opioid Stewardship: The P&T committee approved ordering of naloxone 0.4 mg IV/IM PRN by the
opioid stewardship pharmacist (OSP). If during review of the patient’s chart the OSP finds it
clinically appropriate based on the current opioid regimen and risk of opioid-induced respiratory
depression, the pharmacist may use their discretion to place the order if the patient does not
already have an existing order for naloxone PRN on the eMAR.

There being no further business, the meeting was adjourned at 7:28 A.M. The next P&T meeting is December 10, 2020 at 7:00 a.m.
Respectfully submitted,
Patrick N. Ellis, PharmD, Director of Pharmacy
Rachel Kile, PharmD, Pharmacy Clinical Manager

Approved by,
Nathan Chamberlain, MD, Chairman
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FORMULARY UPDATE
GENERIC NAME:
PROPRIETARY NAME:

Tenecteplase
TNKase®

BACKGROUND/RATIONALE:
A very limited supply (one vial) of tenecteplase is currently stocked if needed for medical STEMI treatment.
Tenecteplase has an off-label indication for the treatment of acute ischemic stroke. Robust data exists in support of
its use as an efficacious and safe alternative to alteplase for acute ischemic stroke. In addition, tenecteplase is much
less complex to prepare and administer, and offers a significant cost savings compared to alteplase.
DOSING AND ADMINISTRATION:
 0.25 mg/kg IV push bolus over 5 seconds (max dose 25 mg)

RECOMMENDED MONITORING:
 Allergic or anaphylactic reactions, including angioedema
 Bleeding complications (intracerebral hemorrhage)
 Similar monitoring as alteplase

PHARMACOECONOMICS/COST:
Medication
Tenecteplase 50 mg vial

Cost
$6063.39 per vial

Alteplase 100 mg vial

$8580.36 per vial

12 month utilization
89 units x Alteplase 100 mg vial

Cost (12 months)
$763,652

95% conversion to tenecteplase 50 mg vial

*Anticipated 12 months cost savings: $212,810

*Based on prior 12 months utilization. It is expected that Genentech will increase the price of tenecteplase once FDA approved
for AIS indication.

RECOMMENDATION/DISCUSSION:
Following robust nursing, provider, and pharmacy education, it is recommended to replace alteplase with
tenecteplase for treatment of acute ischemic stroke based on available data and significant cost savings anticipated.
This change will require EHR build to incorporate tenecteplase into stroke treatment ordering workflows.
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CLINICAL STUDIES:
Parsons, Mark, et al. “A Randomized Trial of Tenecteplase versus Alteplase for Acute Ischemic Stroke.” New England Journal of Medicine,
vol. 366, no. 12, 2012, pp. 1099–1107., doi:10.1056/nejmoa1109842.
METHODS
Study design
Patient
enrollment

Baseline
characteristics
Statistical
analyses
Treatment
Plan

RESULTS
Summary of
outcomes

Adverse
Events

Author’s
Conclusions

Randomized, open-label, blinded trial
Inclusion
Exclusion:

18 years and older

Standard contraindications to alteplase

First-ever hemispheric ischemic

Internal-carotid-artery and vertebrobasilar occlusions
stroke

Presence of intracranial
occlusion in the anterior
cerebral, middle cerebral, or
posterior cerebral artery

Score greater than 4 on NIHSS

Premorbid score of 2 or less on
the modified Rankin scale
Of 75 enrolled patients, 25 were randomly assigned to three treatment groups. The mean NIHSS score for all patients
in the trial was 14.4+ 2.6. Most baseline characteristics were well matched among the three groups, except the
alteplase group included fewer smokers (p=0.01) and fewer people with diabetes (p=0.01).
Alpha level of 0.025 was prespecified for each of the two primary endpoints. Sample size was calculated with power
set at 80% and an assumption of superiority with respect to one of the two coprimary outcomes.
Patients assigned in 1:1:1 ratio to standard dose of alteplase (0.9 mg/kg, first 10% administered as an initial bolus and
the remainder over a 1 hour period, max = 90 mg) or to tenecteplase (0.1 mg/kg, administered as a single bolus, max=
10 mg, or 0.25 mg/kg administered as a single bolus, max = 25 mg)

Primary Endpoint(s):
Secondary Endpoint(s):

Percentage of the perfusion lesion

In the pooled tenecteplase groups, as compared with the
that was reperfused 24 hours after
alteplase groups, infarct growth was reduced, and a higher
treatment
proportion of patients had an excellent or good recovery
-Greater reperfusion in the pooled
at 90 days (72% vs 44%, p=0.02)
tenecteplase groups than in the
alteplase group (p=0.004)

Extent of clinical improvement at 24
hours
-Greater clinical improvement at
at 24 hours in the pooled
tenecteplase groups than in the
alteplase group (p<0.001)

Seven patients died: 3-alteplase (12%), 3-lower dose tenecteplase (12%), and 1-higher dose tenecteplase
(4%)

2 of 50 patients in the tenecteplase group (4%) had large parenchymal hematomas, compared with 4 of 25
patients in the alteplase group (16%, p=0.09). Five of these patients also had symptomatic deterioration of 4
or more points on the NIHSS at 24 hours and poor outcome at 90 days

Poor outcome at 90 days occurred in 7 patients in the alteplase group (28%) and in 5 patients in the pooled
tenecteplase groups (10%, p= 0.09)

Tenecteplase was superior to alteplase with respect to the coprimary end points of reperfusion and clinical
improvement at 24 hours

Longer term clinical benefit was seen, particularly with higher dose of tenecteplase

Improved reperfusion and clinical response did not come at a cost of increased intracranial hemorrhage

A dose-response relationship was observed, with higher dose tenecteplase being superior to both the lower
dose of tenecteplase and alteplase for all imaging and clinical efficacy outcomes

Results cannot be extrapolated to patients who are eligible for thrombolysis due to a large number of
patients who were eligible for thrombolysis on the basis of standard CT criteria being excluded from study
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Campbell, Bruce C.v., et al. “Tenecteplase versus Alteplase before Thrombectomy for Ischemic Stroke.” New England Journal of
Medicine, vol. 378, no. 17, 2018, pp. 1573–1582., doi:10.1056/nejmoa1716405.
METHODS
Study design
Patient enrollment

Baseline
characteristics
Statistical analyses

Treatment Plan

RESULTS
Summary of
outcomes

Multicenter, prospective, randomized, open-label, blinded outcome trial
Inclusion :
Exclusion:

Could undergo intravenous

Patients with severe preexisting disability, defined as a modified
thrombolysis within 4.5 hours
Rankin scale score of more than 3
after the onset of ischemic
stroke

Had cerebral vascular occlusion
on CT angiography of the
internal carotid artery, the first
segment of the middle cerebral
artery, the second segment of
the middle cerebral artery, or
the basilar artery

Treatment to retrieve the
intraarterial clot could
commence within 6 hours after
stroke onset
Of the 204 patients enrolled in the study, 101 patients were assigned tenecteplase, and 101 patients were
assigned alteplase. Two patients were excluded due to withdrawal of consent.
A final sample size of 202 patients was necessary for the determination of noninferiority. The noninferiority
boundary was defined to preserve at least 50% of the most conservative estimate of the reperfusion efficacy of
alteplase from the previous meta-analysis. Noninferiority was to be established if the lower boundary of the two
sided 95% confidence interval of the difference in percentages of patients with substantial reperfusion at the
initial angiographic assessment in the tenecteplase group vs the alteplase group was greater than -2.3
percentage points.
Patients were randomly assigned in a 1:1 ratio to receive intravenous tenecteplase (dose: 0.25 mg/kg, max dose
= 25 mg) or alteplase (dose: 0.9 mg/kg, max dose = 90 mg)

Primary Endpoint(s):

Substantial reperfusion-defined as
restoration of blood flow to > 50% of the
involved territory or an absence of
retrievable thrombus in the target vessel
at the time of initial angiographic
assessment
-22 patients (22%) in the tenecteplase
group and 10 patients (10%) in the
alteplase group (incidence difference,
12 percentage points, 95% CI 2 to 21,
p=0.002 for noninferiority)

Adverse Events



Author’s Conclusion







Secondary Endpoint(s):

Modified Rankin Scale Score at 90 days
-Tenecteplase group: median score of 2, Alteplase
group:
median score of 3 (p=0.004)
-No significant difference in the incidence of recovery
to
independent function at day 90 between groups

Early neurological improvement, defined as reduction of
at least 8 points or a score of 0 or 1 on the NIHSS at 72
hours
-No significant differences in the incidence of early
neurologic improvement at 72 hours

Symptomatic intracerebral hemorrhage occurred in two patients
-One patient in the tenecteplase group who also received intravenous heparin during carotid
endarterectomy
-One patient in the alteplase group
10 deaths in tenecteplase group, 18 deaths in the alteplase group—no significant difference
Intravenous tenecteplase resulted in a higher incidence of reperfusion of the occluded vascular territory
before endovascular thormbectomy than intravenous alteplase
Patients in the tenecteplase group had significantly better functional outcomes than those in the alteplase
group according to modified Rankin scale scores, but there was not difference in the groups with respect to
the proportion of patients that were left with minimal to no deficit
Higher incidence of early perfusion was found with the tenecteplase group predominantly in patients with
occlusion of the middle cerebral artery
There was no significant difference in the incidence of cerebral hemorrhage
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Haley, E. Clarke, et al. “Phase IIB/III Trial of Tenecteplase in Acute Ischemic Stroke.” Stroke, vol. 41, no. 4, 2010, pp. 707–711.,
doi:10.1161/strokeaha.109.572040.
METHODS
Study design
Patient
enrollment

Baseline
characteristics
Statistical
analyses
Treatment
Plan

Summary of
outcomes

Author’s
Conclusion

Phase IIB/III, randomized, multicenter, double-blind trial
Inclusion:
Exclusion:

Age > 18 years old

Patients whose deficits had cleared or who had become otherwise
ineligible in the interval between treatment assignment and actual

Serious neurological deficits
treatment were considered to be “enrolled” but were not randomized or
believed to be on the basis of
included in the analysis
acute focal cerebral ischemia
who were otherwise suitable for
treatment with intravenous tPA

Within 3 hours of symptom
onset
112 patients were randomized into the trial at 10 hospitals in 8 clinical centers. Patients randomized to receive
alteplase were older and had more severe stroke deficits at baseline than patients in the tenecteplase groups.
Outcome analyses were evaluated by treatment assignment via intention to treat method. The analysis plan compared
the proportions of the 3 tenecteplase groups separately and combined with the alteplase group using Mantel-Haenszel
tests.

Phase IIb of the study compared 3 tenecteplase doses: 0.1 mg/kg, 0.25 mg/kg, and 0.4 mg/kg. A rapid-response
outcome score was assigned at 24 hours

Inferior dose arms were to be eliminated by sequential selection procedure. A dose was eliminated when the 24hour cumulative sum of the score for each of the tenecteplase doses on the rapid-response outcome fell 6 points
behind the other two leading scores

Patients were randomly assigned to 1 of the 3 tenecteplase doses or to alteplase—but only the triplet
tenecteplase arms were involved in the selection procedure

If phase IIb showed promise, phase III would continue the trial with additional clinical sites to test 2 coprimary null
hypotheses comparing tenecteplase and alteplase. These coprimary null hypotheses were to be as follows: the
proportion of poor outcomes with tenecteplase treatment at the selected dose does not differ from the
proportion of poor outcomes with alteplase treatment and the proportion of good outcomes with tenecteplase
treatment at the selected dose does not differ from the proportion of good outcomes with alteplase treatment.
RESULTS
Phase IIb (efficacy):
Phase IIb (safety):

After 14 triplets of patients on

Total of 6 symptomatic ICH:
tenecteplase completed 24-hour
- 3 of 19 (15.8%) in the 0.4 mg/kg tenecteplase group
follow-up, the 0.4 mg/kg dose fell 6
- 2 of 31 (6.5%) in the 0.25 mg/kg tenecteplase group
points behind the leading dose, 0.25
- 0 in the 0.1 mg/kg tenecteplase group
mg/kg, therefore randomization
- 1 of 31 (3.2%) in the alteplase group
continued to 0.1 mg/kg tenecteplase,
0.25 mg/kg tenecteplase, or 0.9

Total of 11 asymptomatic ICH among the 4 groups
mg/kg alteplase
-1 serious: 0.24/mg/kg group (a retroperitoneal

The 0.1 mg/kg tenecteplase group
hemorrhage)
had the lowest proportion of poor
outcomes (22.6%), compared to the
alteplase group (32.3%)

The 0.25 mg/kg tenecteplase group
had the highest proportion of good
outcomes (48.4%), however the 0.1
mg/kg tenecteplase group was
similar (45.2%), in terms of good
outcomes. For comparison, alteplase
had 41.9% good outcomes



Selection procedure efficiently eliminated the 0.4 mg/kg dose after only 73 patients had been randomized in
the study. The trial was stopped before a favorable dose of tenecteplase could be selected
Based on the prespecified criteria, a distinct favorable difference could not be determined between the 0.1
mg/kg and 0.25 mg/kg tenecteplase doses. Further studies will be needed to make this determination

18






The trial was prematurely terminated and the second major purpose, to develop evidence for either promise
or futility of further study of an optimal dose of tenecteplase vs alteplase, was not accomplished due to small
sample size
The safest regimen in the trial appeared to be 0.1 mg/kg tenecteplase. No patients in this trial arm
experienced a symptomatic intracranial hemorrhage, and the point estimates suggested an absolute 9.7%
reduction in poor outcomes with a 3.2% increase in good outcomes compared with alteplase
It must be considered that patients in the alteplase group were older and had more severe stroke deficits at
baseline so the differences in these groups is not statistically persuasive

Guillermin, Alexandre, et al. “Safety and Efficacy of Tenecteplase versus Alteplase in Acute Coronary Syndrome: a Systematic Review and
Meta-Analysis of Randomized Trials.” Archives of Medical Science, vol. 6, 2016, pp. 1181–1187., doi:10.5114/aoms.2016.58929.
METHODS
Study design
Study
enrollment

Baseline
characteristics
of the studies

Statistical
analyses
RESULTS
Summary of
outcomes

Systematic review and meta-analysis
Included Studies:
Excluded Studies:

Randomized controlled trials

Non-relevant studies based on title and abstract
comparing administration of

Duplicate studies
tenecteplase (30-50 mg) to

Studies that did not report original data
weight adjusted alteplase in

Studies that did not report relevant outcomes
patients with acute PE or ACS.
Four total studies met inclusion criteria: Asian (1), North American (2), Multicentric (1)
All studies compared alteplase to tenecteplase in acute myocardial infarction (STEMI)
No studies were found comparing alteplase to tenecteplase in pulmonary embolism
Three of the four studies compared alteplase to tenecteplase at equal doses, and in one study tenecteplase was
randomly administered in doses of 30, 40, or 50 mg.
All analyses were performed according to the intention to treat principle. The significance level was set at 0.0 for all
analyses.

Safety Outcomes:

Incidence of major bleeding
-3/4 studies (equal doses of tenecteplase
and alteplase): 4.8% tenecteplase, and
5.8% alteplase-overall lower bleeding risk
in tenecteplase group (p=0.0002)
-1/4 study (non-weight adjusted
tenecteplase dose): tenecteplase was
1.9% (30 mg dose), 5.2% (40 mg dose),
and 11.5% (50 mg dose) vs 8.5% for
alteplase

Efficacy Outcomes:

All-cause mortality within 30 days
-3/4 studies (equal doses of tenecteplase and alteplase): 6.2%
tenecteplase group and 6.1% alteplase group
-1/4 study (non-weight adjusted tenecteplase dose): 3.6% (30
mg), 6.5% (40 mg), 3.8% (50 mg) vs 5.7% for alteplase




Author’s
Conclusion

Rate of coronary reperfusion
-3/4 studies (equal doses of tenecteplase and alteplase): 68.4%
tenecteplase, 66.7% alteplase (p=1.00)
-1/4 study (non-weight adjusted tenecteplase dose): 54.3% (30
mg), 62.8% (40 mg), 65.8% (50 mg) vs 62.7% for alteplase

Incidence of intracranial hemorrhage
-3/4 studies (equal doses of tenecteplase
and alteplase): 0.91% tenecteplase, 0.95%
alteplase
-1/4 study (non-weight adjusted
tenecteplase dose): tenecteplase was
1.0% (30 mg dose), 1.9% (40 mg dose),
3.8% (50 mg dose) vs alteplase 1.9%
Available evidence suggests that weight-adjusted tenecteplase is associated with a reduced risk of major bleeding
compared to alteplase in patients with acute myocardial infarction and similar 30-day mortality
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Campbell, Bruce C. V., et al. “Effect of Intravenous Tenecteplase Dose on Cerebral Reperfusion Before Thrombectomy in Patients With
Large Vessel Occlusion Ischemic Stroke.” Jama, vol. 323, no. 13, 2020, p. 1257., doi:10.1001/jama.2020.1511.
METHODS
Study design
Patient
enrollment

Baseline
characteristics
Statistical
analyses
Treatment
Plan

RESULTS
Summary of
outcomes

Multicenter, randomized, open-label, blinded end point trial
Inclusion:
Exclusion:

Adults

Severe premorbid disability (defined as a modified Rankin Scale score
greater than 3)

Could receive intravenous
thrombolysis within 4.5 hours of 
Patients with severe extensive noncontrast CT hypodensity
ischemic stroke onset

Had cerebral vascular occlusion
on CT angiography of the
intracranial internal carotid
artery, middle cerebral artery
first or second segments, or
basilar artery

Endovascular thrombectomy
was intended to be performed
300 patients were enrolled from 27 hospitals in Australia and 1 in New Zealand between December 6, 2017 and July
23, 2019 with final follow-up in October 2019. Atrial fibrillation was more frequent in patients that received alteplase,
otherwise baseline characteristics were well balanced between the two groups.
A sample size of 300 patients was designed to have 80% power to detect a 15% increase in reperfusion at initial
angiography from 18% with 0.25/mg/kg to 33% with 0.40 mg/kg. The steering committee of the study determined that
10% improvement in reperfusion was the minimal clinically important difference.

Randomly assigned patients 1:1 to receive 0.40 mg/kg tenecteplase (max 40 mg) or 0.25 mg/kg tenecteplase (max
25 mg) using permuted blocks of 4 stratified by the location of the recruiting site and subsequently by the site of
vessel occlusion into internal carotid artery/basilar artery vs middle cerebral artery

Patients were followed with clinical assessment at day 3 in the hospital and via phone call at 90 days to assess the
mRS score

Primary Endpoint(s):

Reperfusion > 50% of the vascular
territory of the occluded vessel at the
time of the initial angiogram
- 0.4 mg/kg tenecteplase: 29 of 150
patients (19.3%)
- 0.25 mg/kg tenecteplase: 29 of 150
patients (19.3%)
-adjusted RR, 1.03 [95% CI, 0.66-1.61,
p=0.89]

Thrombectomy was not performed in
patients with substantial reperfusion
after thrombolysis with the
exception of 4 of 29 patients (14%) in
the 0.40 mg/kg group and 4 of 29
(14%) in the 0.25 mg/kg group.

Reperfusion compared to alteplase:
- Tenecteplase: 80 of 401 patients
(20.0%)
- Alteplase: 10 of 101 patients (9.9%)
- Adjusted RR, 1.90 [95% CI 1.023.53, p =0.04]

Secondary Endpoint(s):

mRS score at 90 says and early neurological recovery:
percentages were not significantly different between
groups
-Adjusted generalized odds ratio of the mRS score at 90
days was 0.96 [95% CI 0.74-1.24]

Symptomatic intracranial hemorrhage
- 0.4 mg/kg tenecteplase: 7 patients (4.7%)
- 0.25 mg/kg tenecteplase: 2 patients (1.3%)
- unadjusted risk difference, 3.3% [95% CI, -0.5 to 7.2%]
- RR, 3.50 [95% CI, 0.74-16.62, p = 0.12]

Deaths
- 0.4 mg/kg tenecteplase: 26 patients
- 0.25 mg/kg tenecteplase: 22 patients
- adjusted RR, 1.27 [95% CI, 0.77-2.11, p = 0.35]
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Campbell, Bruce C. V., et al. “Effect of Intravenous Tenecteplase Dose on Cerebral Reperfusion Before Thrombectomy in Patients With
Large Vessel Occlusion Ischemic Stroke.” Jama, vol. 323, no. 13, 2020, p. 1257., doi:10.1001/jama.2020.1511.
Author’s

A dose of 0.40 mg/kg of tenecteplase, when compared with the 0.25 mg/kg tenecteplase dose did not
Conclusions
improve reperfusion prior to endovascular thrombectomy. Furthermore, there was no significant difference
in the functional outcomes between the two groups

Pooled analysis with original trial data confirmed the higher incidence of reperfusion associated with
tenecteplase as compared to alteplase

Reperfusion prior to endovascular thrombectomy with tenecteplase was observed primarily in patients with
middle cerebral artery occlusions. None of the patients with intracranial internal carotid artery occlusion
achieved the primary outcome

This trial suggests that, since there is no sign of improved efficacy with the higher dose of tenecteplase, that
0.25 mg/kg may be the appropriate dose for ischemic stroke; nevertheless, since thrombolytic dose for
stroke is usually based on estimated weight, this study also provides reassurance that there is a window of
safety if the weight is overestimated

Limitations of this study include small sample size and ] underestimation of thrombolytic potential due to
most subjects with large vessel occlusions
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COMMONSPIRIT HEALTH (CHI & DIGNITY HEALTH) FORMULARY ALIGNMENTS
BACKGROUND:
The November 2020 CSH System P&T committee reviewed additional medications for formulary alignment
opportunities across the entire CSH system. The below medications formulary variances from the current CHI
Memorial formulary. As per the system formulary process, local P&T’s may approve the below with no changes or
approve with more restrictions. Additionally, sites may request an exception or appeal to any formulary decision with
accompanying clinical documentation supporting the appeal.
The formulary variances are detailed below:
CARDIOLOGY:
 Quinidine gluconate
o Recommendation/Discussion: Very low utilization and non-formulary status very unlikely to impact
patient care. Change to non-formulary status and allow use of patient home meds if patients are
admitted on this as a maintenance therapy.
 Esmolol
o Recommendation/Discussion: Recommend to align with CHI and now CSH formulary to restrict
ordering to the following service lines: ED, Cardiology, CT Surgeon, Critical Care, Anesthesia


Nebivolol
o Recommendation/Discussion: Very low utilization and non-formulary status very unlikely to impact
patient care. Change to non-formulary status and allow use of patient home meds if patients are
admitted on this as a maintenance therapy.

ANTIMICROBIALS:
 Nitrofurantoin macrocrystals (Macrodantin)
o Recommendation/Discussion: Very low utilization. Macrobid is formulary, unrestricted. Change to
formulary, restricted status with use restricted to patients requiring medication administration via
feeding tube. Otherwise, use the therapeutic interchange below.
o Therapeutic Interchange
Ordered
Provided
Macrodantin ordered dose q6h
Macrobid same dose BID
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FORMULARY REVIEW
GENERIC NAME:
PROPRIETARY NAME:

Romosozumab
Evenity ®

INDICATIONS:
FDA Approved
• Treatment of osteoporosis in postmenopausal women at high risk of fracture. Limited to 12 months of therapy.
THERAPEUTIC CATEGORY: Sclerostin inhibitor
PHARMACOKINETICS:
Absorption
Distribution
Metabolism
Excretion
Cmax (mcg/L)
Bioavailability (%)
t ½ (days)
AUC (mcg*day/L)
Elimination

Subcutaneous administration with onset of increasing procollagen type 1 Ntelopeptide and decrease in type 1 collagen C-telopeptide in 2 weeks. Time to peak
concentration is 5 days
Volume of distribution is 3.92L/kg
Has not been characterized. Expected to have similar breakdown to endogenous IgG
systemic clearance (CL/F) of romosozumab was 0.38 mL/hour/kg after a single
subcutaneous dose of 3 mg/kg
22.2
100
12.8 (after 3 doses over 12 weeks)
389
Non-linear

SPECIAL POPULATIONS:
Not indicated in patients with reproductive potential. In animal studies with pregnant rats, weekly
Pregnancy
administration of romosozumab-aqqg with 32 times the clinical exposure and at the time of organogenesis
resulted in skeletal abnormalities of the offspring.
Not indicated in patients with reproductive potential. In animal studies with pregnant rats, there was a dose
Lactation
dependent concentration in the offspring of 0.01-2.4 times the maternal exposure
Safety and efficacy has not been established
Pediatrics
No dose adjustments in elderly. Safety and efficacy were similar between older and younger patients
Geriatrics
Hepatic Impairment No dose adjustment in hepatic impairment
No dose adjustment with renal impairment. Although patients with eGFR 15-29mL/min/.73m2 or dialysis
Renal Impairment
are at higher risk of hypocalcemia
CLINICAL STUDIES:
FRAME: Romosozumab Treatment in Postmenopausal Women with Osteoporosis
METHODS
International, randomized, double-blind, placebo-controlled, parallel-group trial
Study Design
The co-primary endpoints were the cumulative incidences of new vertebral fracture at 12 months
Outcome Measures
and at 24 months.
Secondary endpoints include:
 Cumulative incidence of clinical fracture (a composite of nonvertebral fracture and
Symptomatic vertebral fracture)
 Nonvertebral fracture
 Major nonvertebral fracture
 New or worsening vertebral fracture
 Hip fracture
 Major osteoporotic fracture
 Multiple new or worsening vertebral fractures at 12 months and at 24 months.
Patients were randomized into 1:1 ratio to 210mg of romosozumab or placebo administered
Treatment Plan
subcutaneously once a month for 12 months. Followed by open label denosumab 60mg
subcutaneously every 6 months for 12 months
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Primary Endpoint

Secondary Endpoint

Adverse Events

RESULTS
Romosozumab was associated with a risk of new vertebral fracture that was 73% lower than the
risk with placebo at 12 months, 0.5% vs. 1.8%; (risk ratio (RR), 0.27; 95% confidence interval
[CI], 0.16 to 0.47; P<0.001) The cumulative 24-month incidence of new vertebral fracture was
lower in the group that had originally received romosozumab compared to placebo 0.6% vs 2.5%;
RR, 0.25; 95% CI, 0.16 to 0.40; P<0.001
Clinical fractures at 12 months were lower in the romosozumab group compared to the placebo
group, 1.6% to 2.5% respectively, and carried a 36% lower risk of clinical fracture (HR 0.64, 95%
CI 0.46-0.89, p=0.008)
The other secondary endpoints (nonvertebral fractures, major nonvertebral fracture, new or
worsening vertebral fracture, hip fracture, major osteoporotic fracture, and multiple new or
worsening vertebral fractures) were not statistically significant between the two groups at 12 or 24
months.
Adverse events and serious adverse events were similar between the two groups. At 12 months,
78.4 patients experienced adverse events in the romosozumab group compared to 79.7% in
placebo. When romosozumab was compared to placebo, most common adverse events were
arthralgia 13% vs 12% respectively, nasopharyngitis 12.8% vs 12.2% respectively, and back pain
10.5% vs 10.6% respectively. At 24 months, rates were slightly higher but still comparable
between romosozumab/denosumab and placebo/denosumab.

ARCH: Romosozumab or Alendronate for Fracture Prevention in Women with Osteoporosis
METHODS
Multicenter, international, randomized, double-blind trial
Study Design
Primary end points of this trial were the cumulative incidence of new vertebral fracture at 24
Outcome Measures
months and the cumulative incidence of clinical fracture (nonvertebral and symptomatic vertebral
fracture) at the time of the primary analysis (clinical fractures confirmed in >330 patients).
Secondary endpoints include:
 Bone mineral density at the lumbar spine, total hip, and femoral neck at 12 and 24 months
 Incidence of nonvertebral fracture at the time of the primary analysis
Women
were randomly assigned, in a 1:1 ratio, to romosozumab subcutaneously once a month or
Treatment Plan
weekly oral alendronate 70 mg for 12 months. After completion of this first year, all the patients
received open-label weekly oral alendronate 70 mg until the end of the trial, with blinding to the
initial treatment assignment maintained.
RESULTS
At 24 months romosozumab treatment group, had a 48% lower risk of new vertebral fractures than
Primary Endpoint
alendronate alone, 6.2% vs. 11.9%; (risk ratio (RR), 0.52; 95% confidence interval [CI], 0.40 to
0.66; P<0.001). At the time of the primary analysis, the romosozumab group had a 27% lower risk
of clinical fracture than alendronate alone (hazard ratio, 0.73; 95% CI, 0.61 to 0.88; P<0.001). At
the time of the primary analysis, romosozumab followed by alendronate also resulted in a 19%
lower risk of nonvertebral fracture than alendronate alone (hazard ratio, 0.81; 95% CI, 0.66 to 0.99;
P = 0.04)
The differential greater gains achieved by month 12 with romosozumab were maintained at month
Secondary Endpoint
36, after the transition to alendronate (P<0.001 for all comparisons). Romosozumab increased
levels of the bone-formation marker P1NP and decreased levels of the bone-resorption marker βCTX within 12 months. The alendronate group had lower levels of P1NP and β-CTX compared to
romosozumab at 12 months.
Incidences of adverse events and serious adverse events were similar overall between the two
Adverse Events
treatment groups during the 12-month period as well as the total primary analysis period. There
was an increase in serious cardiovascular adverse events in the romosozumab group (2.5%) vs the
alendronate group (1.9%) (odds ratio, 1.31; 95% CI, 0.85 to 2.00).
At 18 months, binding anti-romosozumab antibodies were observed in 15.3% in the romosozumab
group with neutralizing antibodies were observed in 12 patients (0.6%), with no detectable effect
on relevant efficacy or safety
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COMPARATIVE EFFICACY:
Romosozumab is the first sclerostin inhibitor. The 2020 American Association of Clinical Endocrinologists/American College of
Endocrinology postmenopausal osteoporosis treatment guidelines non-preferentially recommend abaloparatide (Tymlos), denosumab
(Prolia), romosozumab (Evenity), teriparatide (Forteo), or zoledronic acid in patients with very high risk of or prior fractures. The
2020 Endocrine Society guidelines on pharmacological management of osteoporosis in postmenopausal women non-preferentially
recommend bisphosphonates, denosumab, teriparatide or abaloparatide, or romosozumab in patients with high-very high risk of
fracture. Abaloparatide is a PTH1R agonist which increases bone mineral density. Denosumab is a monoclonal antibody that binds to
nuclear factor kappa ligand (RANKL) and prevents binding to RANK receptor to prevent osteoclast formation. Teriparatide is
recombinant parathyroid hormone that stimulates osteoblast function which can be given for up to two years. Zoledronic acid is a
bisphosphonate which inhibits bone resorption due to activity on osteoclast. The only direct comparison would be the first 12 months
of the ARCH trial comparing romosozumab to alendronate 70 mg.
WARNING AND PRECAUTIONS:
 Major adverse cardiac events (MACE): Composite of cardiovascular death, nonfatal myocardial infarction and nonfatal stroke
 Hypersensitivity
 Hypocalcemia
 Osteonecrosis of the jaw
 Atypical subtrochanteric and diaphyseal femoral fractures
BLACK BOX WARNINGS:
May increase the risk of myocardial infarction, stroke, and cardiovascular death. Romosozumab should not be initiated in patients who
have had a myocardial infarction or stroke within the preceding year.
CONTRAINDICATIONS: Hypersensitivity; uncorrected hypocalcemia
ADVERSE REACTIONS:
Adverse Reactions
Cardiovascular
Cardiac ischemic event
Cerebrovascular event
Heart failure
Death
Hematologic and Oncologic
Cancer
Infection
Nasopharyngitis
Neuromuscular & Skeletal
Back pain
Osteoarthritis
Hyperostosis
Skin
Injection site reactions

Intervention Group (n=2040) (%)

Placebo or Standard of Care Group (N=2014)
(%)

0.8
0.8
0.2
0.8

0.3
0.3
0.4
0.6

1.5

1.4

10.4

10.8

9.1
6.8
<0.1

11.3
7.2
0.6

4.4

2.6

CLINICALLY SIGNIFICANT DRUG INTERACTIONS: None
DOSING AND ADMINISTRATION:
 210mg subcutaneous injection into abdomen, thigh, or upper arm once a month for up to 12 months
o Product administered as two separate 105 mg/1.17 ml syringes
 Dose to be administered by health care professional
RECOMMENDED MONITORING:
 Hypersensitivity reactions
 Adverse cardiovascular outcomes
 Serum calcium
 Osteoporosis (bone mineral density every 1-3 months)
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PHARMACOECONOMICS/COST:
Product (Drug, Strength, Form )
Evenity 105mg/1.17ml subcutaneous injection

Cost/Dose
$ 1,825

Cost/Defined Course of Therapy
12 months

Cost/Year
$21,900

A CHI Memorial financial assessment was performed to evaluate the outpatient reimbursement anticipated with use of romosozumab
based on our current patient population and payer mix. The analysis demonstrated an overall financial loss if romosozumab were
added to formulary given our high Medicare patient population.
CONCLUSION & RECOMMENDATION:
In two osteoporosis treatment guidelines, romosozumab is non-preferentially recommended along with other therapies as a first line
treatment for patients at high or very high risk for fractures. Zoledronic acid is the current formulary agent at CHI Memorial, which
was given the same level of guideline treatment recommendation as romosozumab, at a substantially lower cost.
Due to the non-preferential guideline recommendations, current offering of a guideline recommended agent in the same risk category,
and financial assessment results, it is recommended that romosozumab be non-formulary.
FAILURE, MODE AND EFFECTS ANALYSIS (FMEA)
Medication Management Step
Identified Risk
Steps for Prevention
Selection & Procurement
Therapeutic interchange?
No
Special Ordering Requirements?
No
Storage
LASA* separation of stock?
No
Special storage (e.g. refrigeration, protect from
Yes
Refrigerated, protect from light in original package
light, controlled substance)?
Pharmacist/Technician Education?
Yes
Refrigerated, protect from light in original package
Ordering & Prescribing
Restriction to particular specialty, indication, or
Yes
Only indicated in postmenopausal women
particular patient population?
Dosing Issues (e.g. renal, hepatic dosage
Yes
Give two 105mg/1.17ml injections for one dose
adjustment, max dose warnings)?
Drug Interactions?
No
Pregnancy?
No
Not indicated
Absolute Contraindications?
Yes
Hypocalcemia, Hypersensitivity to romosozumab
Requires Order Set, Protocol, concomitant therapy
No
with another drug?
LASA* nomenclature issues?
No
Prescriber education?
No
Processing, Preparing, & Dispensing
High-risk drug double check?
No
Drug Interaction check in place?
No
LASA* computer warnings?
No
Administration Notes for MAR (e.g. handling
Yes
Inject two syringes for one dose. Do not shake
precautions, surrounding food or other drugs)?
Packaging/Labeling (e.g. prepacking)?
No
Dispensing (e.g. auxiliary labeling, light protection, Yes
Refrigerated. Allow 30 minutes at room temperature
refrigeration)?
to come to temperatures. Do not shake
Documentation required (e.g. double check,
No
worksheet)?
Pharmacist/Technician Education?
Yes
Do not shake/tube
Administration
Handling precautions, high-risk double check,
Yes
Dose most be administered by health care
administration with/without food, interactions,
professionals
incompatibilities, or other administration
information?
Special delivery system (e.g. pump)?
No
Documentation required? (e. g. double check)
No
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Medication Management Step
Nurse education?

Identified Risk
Yes

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

Yes

Steps for Prevention
Dose most be administered by health care
professionals

Monitoring
Hypersensitivity reactions, cardiovascular events,
serum calcium
Serum calcium, BMD

Yes
No
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FORMULARY UPDATE
GENERIC NAME:

Dehydrated alcohol

BACKGROUND/RATIONALE:
Injectable dehydrated alcohol is most commonly used during interventional radiology procedures such as sclerotherapy for the
treatment of seromas and in celiac plexus neurolysis. However, the price of dehydrated alcohol has increased from $12.50 to $782
per 5 mL vial, in addition to not being readily available for purchase.
Alcohol infusions have also been used in management of alcohol withdrawal. However, use is not recommended as there has been
limited evidence that proves its effectiveness when compared to benzodiazepines for the treatment of alcohol withdrawal.
Alternative Agents
Alternatives to ethanol which have been studied for seroma treatment include doxycycline, erythromycin and talc. Based on several
case studies/series, all have shown to be promising alternatives by demonstrating low recurrence rates of seromas and little postoperative complications at follow up. With price in consideration, the selection of doxycycline is preferred over erythromycin.
The use of alternative agents for celiac plexus neurolysis has not been as explored and there is limited data for other agents other than
ethanol for this procedure. Phenol has shown to be a potential alternative, however it is only available as a non-sterile product and is a
hazardous drug.
Benzodiazepines remain the drug of choice when treating alcohol withdrawal, making alcohol’s place in therapy limited and its
clinical use inappropriate. Other adjunctive therapies, such as barbiturates, propofol, alpha-adrenergic agents, neuroleptics, and antiepileptics all have an appropriate conjunctive place in therapy to benzodiazepines and should be utilized when determined clinically
necessary.
DOSING: For celiac plexus neurolysis, generally 20 ml x1 dose, up to 40 ml.
UTILIZATION:
Local utilization has been primarily for celiac plexus neurolysis, with occasional use for sclerotherapy and alcohol infusions for postcardiac surgery patients (requires 25 ml/bag).
JAN-JULY 2020
Number of cases

Radiology

GI

4
2
6
C E LIAC PLE XUS
NE UR OLYSIS

1
1

1
1

SCLEROTHERAPY

INDIC AT ION NOT
DOCUMENTED

PHARMACOECONOMICS/COST:
Product

Cost

Dehydrated alcohol 98% 5 ml vial

$782.20 per 5 ml vial

CURRENT CHI MEMORIAL FORMULARY STATUS: There are currently no utilization restrictions.
UPDATED CSH FORMULARY RESTRICTIONS:
During the November 2020 CommonSpirit Health P&T committee meeting, the following utilization criteria were approved:
 Interventional radiology for use in celiac plexus neurolysis
 If doxycycline therapy is unsuccessful after use in sclerotherapy for seroma treatment
 Do not utilize for preventing and treating alcohol withdrawal
RECOMMENDATION/DISCUSSION:
Based on our historical utilization and supporting literature, it is recommended to adopt the above CSH criteria and locally designate
dehydrated alcohol as a restricted product, with use limited to the criteria listed above.
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COVID-19 Emergency Use Authorization (EUA) Therapies
Drug Name
Remdesivir
(Veklury)

EUA Date

MOA

FDA
approved
10/22/2020

Prodrug;
inhibitor of
RNA-dependent
RNA
polymerases.
Causes delayed
RNA chain
termination
during the
process of viral
replication

EUA
5/1/2020

Place in
COVID-19
Therapy
Hospitalized
w/ COVID-19

Available Data

Expert Consensus

CSH Guidance

Distribution

-Most benefit
seen in pts who
are requiring
supp low-flow
O2
ACTT-1: Shorter
time to
recovery in pts
requiring any
supp O2 vs
placebo (4
days). No
mortality
difference
SIMPLE-1: Most
benefit seen in
pts requiring
supp low-flow
O2
SOLIDARITY:
Released prior
to peer review.
No mortality
benefit,
particularly in
patients on
vent.
Both ACTT-1 &
SIMPLE-1 failed
to show
meaningful
benefit in pts on
mech vent

NIH: NIH trial suggests
pts w/ greatest benefit
are those on supp O2
& not intubated at
initiation
WHO: Conditional
recommendation
against use in
hospitalized pts,
regardless of dz
severity, as there is
currently no evidence
that remdesivir
improves survival &
other outcomes in
these pts
IDSA: In hospitalized
pts with severe*
COVID-19, the IDSA
panel suggests
remdesivir over no
antiviral treatment.
(Conditional
recommendation,
Moderate certainty of
evidence)

Recommends
inclusion &
exclusion
criteria

Via
standard
distribution
channel
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Acquisition
Cost
$520 per 10
mg vial
$3120 per 5
day course

Inclusion
Local criteria
established

Exclusion
Local
criteria
established

Drug Name

EUA Date

Bamlanivimab
(LY-CoV555)

11/9/2020

Baricitinib
(Olumiant) in
combination
w/ remdesivir

11/19/2020

MOA
Antispike
neutralizing
mAb. Binds w/
high affinity to
receptorbinding domain
of
SARS-CoV-2.
Derived from
convalescent
plasma
obtained from a
pt w/ Covid-19.
Janus kinase
(JAK) inhibitor
(currently
approved for
RA). Inhibits
cytokineinduced STAT
phosphorylation

Place in
COVID-19
Therapy
Mild-mod dz
and who are
at high risk for
progressing to
severe COVID19 and/or
hospitalizatio
n. Outpatients
only

Must be used
in
hospitalized
pts in
combination
w/ remdesivir

Acquisition
Cost

Available Data

Expert Consensus

CSH Guidance

Distribution

Preliminary
results of Phase
2 BLAZE-1 trial
demonstrated
decreased viral
load & need for
hospitalization.

NIH: Should not be
considered the
standard of care
IDSA: Suggests against
routine use among
ambulatory patients
with COVID-19
(conditional
recommendation, very
low certainty of
evidence).

No
recommendat
ion;
information
only.
Provides
suggested use
criteria which
matches
Memorial’s.

Federal via
state
allocations

No charge to
patient. May
charge for
administration
and supplies.

See EUA
criteria

See EUA
criteria

(No published
data. Included
in EUA only)
ACTT-2: vs pts
who received
placebo +
remdesivir:
Reduced time
to recovery
within 29 days
after initiating
treatment (1
day).
Proportion of
pts who died or
progressed to
noninvasive
ventilation/high
-flow O2 or
invasive mech
vent by Day 29
was lower.
Proportion of
pts who died by
Day 29 was
4.7% (24/515)
vs. 7.1%
(37/518)

NIH: Due to the broad
immunosuppressive
effect, NIH treatment
guidelines recommend
against the use of JAK
inhibitors outside of
clinical trials.

No
recommendat
ion
for/against.
Information
only.

Specialty
drug
available
via
standard
distribution
channel

$151 per 4 mg

Requiring
supp O2,
invasive
mechanical
ventilation, or
extracorporea
l membrane
oxygenation
(ECMO).
See EUA
criteria &
dosing/ pt
selection.

See EUA
criteria
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$2114 per 14
day course

Inclusion

Exclusion

Drug Name

EUA Date

MOA

Casirivimab +
Imdevimab
(REGN-COV-2)

11/21/2020

Two potent,
virusneutralizing
IgG1 mAbs bind
noncompetitively to
the virus spike
protein.
Development
evaluated
thousands of
fully-human
antibodies
produced by
VelocImmune®
mice
(genetically
modified to
have a human
immune
system) as well
as antibodies
ID’d from
humans who
have recovered
from
COVID-19.

Place in
COVID-19
Therapy
Mild-mod dz
and who are
at high risk for
progressing to
severe COVID19 and/or
hospitalizatio
n.
Outpatients
only.

Available Data
(No published
data. Included
in EUA only.)
Phase 1/2 from
trial R1093310987-COV2067:
Reduced viral
load & COVID19- related
medical visits,
especially in pts
w/ 1+ risk factor

Expert Consensus
No guidance at this
time
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CSH Guidance

Distribution

No
recommendat
ion
for/against.
Information
only.

Federal via
state
allocations

Acquisition
Cost
? No charge to
patient. May
charge for
administration
and supplies.

Inclusion
See EUA
criteria

Exclusion
See EUA
criteria

TPN MEDICATION USE EVALUATION
BACKGROUND:
In light of increased central line associated blood stream infection (CLABSI) rates within our institution, a review of total parenteral
nutrition (TPN) utilization was warranted. TPN requires a central line for infusion, most commonly a peripherally inserted central
catheter (PICC). Recent CLABSI data was provided by infection prevention.
The initiation of a TPN should follow ASPEN guidelines for appropriate indication, and all TPN orders are reviewed for
appropriateness by the consulted pharmacist prior to ordering and preparing the TPN. Pharmacists are expected to contact the ordering
provider if the TPN falls outside of the ASPEN guidelines for appropriate use of TPN. The following criteria align with ASPEN
recommendations and are the Memorial criteria for TPN initiation:
Initiate TPN ONLY if at least one of the following criteria has been met:
 High Output Fistula (GREATER than 500 ml/day/location)
 GI Obstruction
 Prolonged Ileus
 Refractory Inflammatory Bowel Disease
 Severe Malabsorption
 Severe Pancreatitis
 Short Bowel Syndrome
 Complications from bariatric surgery
 Ischemic Bowel
 Chylous Fistula
 Preoperative: Severely malnourished w/ nonfunctional GI tract for at least 5 days prior to surgery with duration of at least 7 days
 Unable to tolerate PO intake for at least 7 days and enteral nutrition is deemed inappropriate
 Intractable vomiting/diarrhea, including C. Diff, refractory to medical management
 Weight loss LESS than 10% over 6 months or actual body weight LESS than 90% of ideal body weight AND enteral nutrition
deemed inappropriate/contraindicated
PHARMACOECONOMICS – TPN:
FY20 TPN Cost Data ( July 2019-June 2020)
# billed TPN bags
GW
2013
HX
182
2195
Total

Total TPN Cost
$331,727
$33,489
$365,216

Total average cost per TPN bag = $166.39
MEDICATION USE SUMMARY:
April-October 2020 Data
Total # pts on TPN (minus 16 pts w/ TPN cont’d from home)
TPN Duration in days, mean (median)
# pts with PICC line placed only for TPN (% all patients on TPN)
# pts with appropriate TPN indication at initiation
# pts with PICC line placed for TPN only
# pts with INappropriate TPN indication at initiation (% all patients on TPN)
# pts with PICC line placed for TPN only
# INappropriate TPNs which were preventable
# pts w/ documented pharmacist intervention prior to TPN initiation
# pts on TPN + CLABSI
# pts with inappropriate TPN indication at initiation
# pts with PICC line placed for TPN only
# pts continued on TPN from home
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108
9.65 (8)
65 (60%)
91 (84%)
53
17 (16%)
12
17
4
4
0
0
1

Inappropriate TPN Indications, with Reason TPN was Preventable, by Provider Specialty:

Total Number of Preventable TPNs, with Reason TPN was Preventable, by Provider Specialty:

SUMMARY:
CLABSI/PICC
Sixty percent of patients started on TPN required a PICC line to be placed directly due to TPN infusion. Approximately four percent
of patients started on TPN developed a CLABSI, but none of the TPNs were ordered for an inappropriate indication at the time of
initiation. None of them required a PICC line due to the TPN, but for other reasons such as vasoactive infusions. This evaluation
demonstrates a low correlation with TPN and CLABSI.
Appropriate Use
16% of patients started on TPN did not follow ASPEN guidelines for TPN initiation criteria at the time of initiation (inappropriate).
100% of these were preventable, and 71% of these required a PICC line for TPN only. 59% were ordered by hospitalists.
39% of TPNs ordered were preventable, and the primary reason (48%) was lack of offering or patient refusal of enteral feeding, either
in the days leading up to the need for TPN or at the time of the TPN order. 52% of preventable TPNs were by hospitalists and 36% by
surgeons.
Documented intervention by pharmacists to recommend against use of TPN in these patients appear low. This is primarily due to
consistent lack of provider willingness to accept the recommendation, and the excessive time required to contact the ordering
providers to make the recommendation. However, it is notable that this data does not include TPNs that were avoided due to
pharmacist intervention.
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Opiate Withdrawal
Methadone, buprenorphine, or buprenorphine-naloxone may be continued from prior to admission, or initiated, to prevent a patient from withdrawal from illicit
drugs as an incidental adjunct to medical or surgical treatment of conditions other than withdrawal.
Do not use this protocol for patients requiring treatment for concurrent alcohol withdrawal. Utilize the Alcohol Withdrawal Management Protocol.

Continuing Methadone or Buprenorphine-naloxone from Prior to Admission
PHA Consult [192287]
[]
[]

[]

Pharmacy General Consult [PHA204]
Methadone Panel (Single Response) [192265]
( ) methadone oral 10 mg tablet [49531]
( ) buprenorphine-naloxone SL tablet [34713]
Other

Routine, Once
Oral, Daily, Routine
1 tablet, SubLINgual, Daily, Routine

Initiating Methadone or Buprenorphine-naloxone for Inpatients
Consult to Care Management
[X]

Inpatient consult to Case Management

[X]
[X]

Inpatient consult to Nutrition Services
naloxone (NARCAN) injection [5373]

[]

Other

Home Health needed:
DME Needed:
Post Acute placement:
Other Needs:
Reason for Consult? Liaise with the Recovery Navigator to assist with post-acute
rehab needs. Patient should either be enrolled in an outpatient methadone clinic
or established with an outpatient provider licensed to prescribe buprenorphinenaloxone depending on which medication was initiated while inpatient.
Reason for Consult? Medical nutrition therapy assessment
0.4 mg, IntraVENous, As needed, opioid reversal, respiratory depression, other,
Routine

Buprenorphine-Naloxone [192288]
[X]
[X]
[]
[X]
[]

Rapid drug screen, urine [LAB676]
Hepatic function Panel [LAB20]
Pregnancy, urine [LAB437]
Assess baseline clinical opioid withdrawal score (COWS) and document in
flowsheets [NUR185]
Patient has NOT had Opioids within the past 5 days [192289]
[]
buprenorphine-naloxone (SUBOXONE) 2-0.5 mg SL tablet [34713]

Once
Once, Routine
Once
Routine, Once, Starting S

1 tablet, SubLINgual, Once, For 1 dose, Routine
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[]

[]

buprenorphine-naloxone (SUBOXONE) 2-0.5 mg SL tablet [34713]

1 tablet, SubLINgual, Every 2 hour PRN, cravings
HOLD for sedation; x 3 doses max
Routine

Patient has had Opioids within the past 5 days [192290]
Reassess patient every 2 hours while awake until COWS >= 8 and
document in flowsheets [NUR185]
[]
Patient must experience some withdrawal (COWS >= 8) before
administration of first buprenorphine-naloxone dose [NUR185]
[]
Buprenorphine-Naloxone SL tablet panel [192306]
[ ] buprenorphine-naloxone (SUBOXONE) 4-1 mg SL tablet [34713]
[]

[]

buprenorphine-naloxone (SUBOXONE) 4-1 mg SL tablet [34713]

[]

buprenorphine-naloxone (SUBOXONE) 2-0.5 mg SL tablet [34713]

Routine, Until discontinued, Starting S
Routine, Until discontinued, Starting S
"Followed by" Linked Panel
1 tablet, SubLINgual, Once as needed, COWS >= 8 with objective signs of
withdrawal, For 1 Doses,
Repeat dose in 1 hour if COWS reassessment shows COWS >= 8
Maximum 8 mg/24 hours
Routine
1 tablet, SubLINgual, Once as needed, 1 hour after first buprenorphinenaloxone dose if COWS>=8, For 1 Doses,
HOLD for sedation. Maximum 8 mg/24 hours
Routine
1 tablet, SubLINgual, Every 6 hours PRN, moderate pain (4-6), cravings or
symptoms of withdrawal, COWS >= 8.
HOLD for sedation, x 2 doses max
Maximum 8 mg/24 hours
Routine
Routine, Once, Starting S

[]

After first dose of buprenorphine/naloxone, reassess in 1 hour. Document
COWS in flowsheets. Provide prn buprenorphine-naloxone per orders if
indicated. [NUR185]
[]
Reassess patient every 6 hours and provide prn buprenorphine-naloxone
Routine, Until discontinued, Starting S
per orders [NUR185]
[]
Other
Depending on opioid history, patient must have 12 - 48 hours of abstinence from opioids before starting buprenorphine-naloxone to prevent precipitated withdrawal
 12 hours for short acting opioids (e.g., heroin, oxycodone)
 24-48 hours for long acting opioids (e.g., methadone)

First dose
Max dose

Buprenorphine-naloxone Dosing
(values below based on strength of buprenorphine)
Day 1
Day 2
Day 3
After day 3
2 mg (no opioids in last 5 days)
Total combined
Total combined Continue total day 3 combined dose for 5-7
4 mg (opioids in last 5 days)
doses on day 1
doses on day 2
days
8 mg (allow for up to 16 mg)*
16 mg
24 mg
Maintenance dose range: 4-24 mg

*Some literature supports the use of 16 mg as the max dose for day 1 of induction. Decisions on max dose should be based on patient specific circumstances.
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Methadone Rapid Drug [192315]
[X]
[X]

[]
[X]
[]

Rapid drug screen, urine [LAB676]
ECG 12 lead [ECG1]

Once
Routine, Once
Reason for Exam (Signs & Symptoms):
if (answer = Other (please specify))
Other(Please Specify):
Reason for Exam (Signs & Symptoms):
Once
Routine, Once, Starting S

Pregnancy, urine [LAB437]
Assess baseline clinical opioid withdrawal score (COWS) and document in
flowsheets [NUR185]
METHADONE ORAL TABLETS [192319]
[]
methadone (DOLOPHINE) oral tablet [4953]
[]

"Followed by" Linked Panel
10 mg, Oral, Once, HOLD for sedation, For 1 Dose
Routine
10 mg, Oral, Every 4 hours PRN, moderate pain (4-6), cravings or symptoms of
withdrawal, COWS >= 8.
HOLD for sedation., For 3 Doses
Routine
Routine, Until discontinued, Starting S

methadone (DOLOPHINE) oral tablet [4953]

[]

After each dose of methadone, reassess in 1 hour. Document COWS in
flowsheets [NUR185]
[]
Reassess patient every 4 hours and provide prn methadone per orders
Routine, Until discontinued, Starting S
[NUR185]
[]
Other
Hold methadone for QTC > 500, severe liver disease, or if the patient is also experiencing concomitant alcohol withdrawal.
Exercise caution if the patient has had recent use of benzodiazepines, alcohol, or other sedatives.
For prevention/treatment of withdrawal in patients unwilling to commit to methadone maintenance therapy at discharge:
 Maximum inpatient dose: 40 mg/day
 Taper down so that patient receives <=20 mg on the day of discharge

First Dose

Max Dose

Day 1
10 mg
(can enter order outside of
protocol for 5 mg if needed)
40 mg

Methadone Dosing
Day 2
Day 3
Total day 1
Total day 2
doses combined doses combined
50 mg

60 mg

After Day 3
Continue total day 3 dose for 5 days

Starting day 8, can increase by 10 mg
every 5 days if needed

Nicotine Replacement
Insert Nicotine Replacement MCT [3040000769]
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Opiate Withdrawal Symptom Management
Opiate Withdrawal Symptom Management
[]

cloNIDine (CATAPRES) tablet [1755]

[]
[]
[]

multivitamin with minerals (THERAGRAN) tablet
dicyclomine (BENTYL) tablet [2420]
bismuth subsalicylate (PEPTO BISMOL) 262 mg/15 mL oral suspension
[1090]

[]
[]
[]
[]
[]
[]
[]
[]
[]

loperamide (IMODIUM) capsule [4560]
methocarbamol (ROBAXIN) tablet
acetaminophen (TYLENOL) tablet [101]
diphenhydramine (BENADRYL) tablet
hydrOXYzine (ATARAX) tablet [3774]
ondansetron (ZOFRAN) tablet [10788]
ondansetron (ZOFRAN) injection
traZODone (DESYREL) tablet [8085]
melatonin tablet [16830]

0.1-0.2 mg, Oral, Every 6 hours, PRN, withdrawal symptoms
Notify MD if blood pressure is less than 100/60.
Routine
1 tablet, Oral, Daily, Routine
20 mg, Oral, Every 6 hours PRN, abdominal cramping, Routine
30 mL, Oral, Every 1 hour, PRN, diarrhea
Maximum 8 doses/day.
Routine
2 mg, oral, four times daily, PRN, diarrhea, Routine
1000 mg, Oral, Three times a day, PRN, muscle spasms, Routine
650 mg, Oral, Every 6 hours, PRN, muscle aches, joint pain, headaches, Routine
12.5 mg, Oral, Every 6 hours, PRN, itching, Routine
25 mg, Oral, Every 6 hours, PRN, nausea, vomiting, or anxiety, Routine
4 mg, Oral, Every 6 hours, PRN, nausea, vomiting, Routine
4 mg, IV, Every 6 hours, PRN, nausea, vomiting, Routine
50 mg, Oral, Every night, PRN, insomnia, Routine
3 mg, Oral, Every night, PRN, insomnia, Routine

Order Set Review

37

CHI Memorial Standard Operating Procedure for Inhaled Epoprostenol – Adults
Epoprostenol is a synthetic prostacyclin used to treat pulmonary hypertension. Inhaled epoprostenol is used as an
adjunctive treatment to manage acute right heart dysfunction, refractory hypoxemia, pulmonary arterial
hypertension, and ARDS. Uncontrolled trials have demonstrated epoprostenol can improve important physiological
parameters in subsets of patients with pulmonary arterial hypertension, right heart failure and hypoxemia.
Epoprostenol is an equally effective and inexpensive alternative to the use of inhaled nitric oxide (iNO) for these off
label indications. (J Thorac Cardiovasc Surg 2004; 127:1058-67; Journal of Critical Care (2013) 28, 844–848;
Annals of Pharmacotherapy 2015, Vol. 49(10) 1105-1112).
Inhaled epoprostenol has a half-life of 3-5 minutes and should not be stopped for more than 10-15 minutes.
Indications: acute pulmonary hypertension, refractory hypoxemia, acute right ventricular dysfunction, ARDS.
Inhaled epoprostenol is not intended for chronic use in the treatment of chronic pulmonary hypertension. Inhaled
epoprostenol cannot be used with a High Frequency Oscillatory Ventilator (HFOV).
Scope of Practice: Epoprostenol is restricted to use by intensivists, anesthesia, interventional cardiologists, or
cardiothoracic surgery. Areas approved for use include the operating rooms, MICU, CCU and CVICU at the CHI
Memorial Glenwood campus only. Patients can be extubated while on inhaled epoprostenol.
Dose: Inhaled epoprostenol (Veletri) will be started at a concentration of 30,000 ng/mL (30 mcg/ml) in 50 ml
nebulized at 0.01-0.05 mcg/kg/min using ideal body weight (IBW). Start at 0.05 mcg/kg IBW/min and decrease by
0.01 mcg/kg IBW/min every 1 to 2 hours as tolerated until it has been weaned off. Epoprostenol can be discontinued
or weaned as clinically indicated.
Stability: Epoprostenol (Veletri brand) is stable at room temperature for 48 hours.
Administration: Respiratory Therapy will be responsible for the administration and documentation of inhaled
epoprostenol via an Aerogen® syringe pump for patients in the ICUs and the OR. Detailed procedures are listed
below. Nursing will be responsible for documentation of vital. Inhaled epoprostenol has a half-life of 3-5 minutes
and should not be stopped for more than 10-15 minutes. At the 30,000 ng/ml concentration. If patient treatment
goals are not achieved in 20 minutes, consider discontinuation of therapy.
Preparation: Pharmacy will prepare epoprostenol at the ordered concentration as 30,000; ng/ml in a 50 ml syringe.
Alternative concentrations will not be made. With the initial order, pharmacy will hand-deliver the syringes to the
bedside respiratory therapist for administration. Each subsequent syringe will be delivered when requested. It is the
respiratory therapist’s responsibility to call the pharmacist if a syringe is needed 1 hour prior to the due time of the
next syringe. All doses of inhaled epoprostenol will be labeled: “for inhalation only” and labeled with the date and
time of compounding.
Documentation: The following vital signs will be documented prior to initiation of the medication and every 30
minutes x 2 after initiation [as monitoring devices are available]: HR, BP, PAP (systolic, diastolic and mean), CVP,
CO, CI, SV, PVR, SVR, SpO2, SvO2, FiO2, and PAOP (PAWP). A pulmonary-arterial catheter is not required for
administration. After the initiation period, vitals will be documented per standard ICU nursing policy. Respiratory
therapy will document medication administration on the medication administration record and within the
Respiratory Treatment Flowsheet.
Weaning
•
•
•

Patient may be weaned or have epoprostenol discontinued as determined by the provider. The provider will be
responsible for assessing the patient and determining when each weaning attempt is appropriate.
With each rate change, vitals need to be documented prior to the rate change and then q30 min x 2 after the rate
change.
Physicians will determine if the medication is to be discontinued or weaned. Weaning is accomplished by
titrating down the 30,000 ng/ml (30 mcg/ml) syringe by 0.01 mcg/kg IBW/minute every 1-2 hours as tolerated.
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•

•
•

Weaning failure parameters will be defined by the physician and entered in Epic as part of the order. If patient
tolerates the weaning attempt, consider continuing at the new and lower rate for at least 1-2 hours prior to
attempting to wean again.
Upon discontinuation retain the nebulizer set up for at least 30 minutes until hemodynamic stability has been
confirmed.
The nurse or bedside respiratory therapist will be responsible for communicating weaning failure to the
physician. The default weaning failure parameters will be as follows: increase in CVP by 4 mmHg, increase in
systolic PAP by 10 mmHg, increase in diastolic PAP by 4 mmHg, decrease in PaO2: FiO2 by 10%, decrease in
SvO2 by 10%, decrease in LVAD flow. Weaning parameters may be changed by the ordering provider.

Initiation in the Operating Room
Process:
•

TBD pending Respiratory Therapy process development

Initiation in the ICU
Process:
•

•
•

Inhaled epoprostenol should be entered into EPIC using the “inhaled epoprostenol order panel”. The nurse
should call pharmacy to alert them that this STAT medication is entered so it can be processed, and alert
respiratory therapy so they can be prepared for initiation when the medication is delivered.
Pharmacy will prepare and hand-deliver one syringe to the bedside.
The respiratory therapist will set up the medication in the Aerogen® syringe pump for administration.
o Process TBD pending Respiratory Therapy process development

Set up for non-intubated patients
High flow nasal cannula (HFNC; Vapotherm):
•

Process TBD pending Respiratory Therapy process development

Face Mask:
•

Process TBD pending Respiratory Therapy process development

NIV delivery:
•

Process TBD pending Respiratory Therapy process development

Pharmacy instructions





Medication should be prepared in a 60 ml Aerogen® syringe
Each syringe should be labeled with “NOT FOR IV USE” and “INHALATION ONLY” stickers
Each syringe should also have the date/ time of compounding
Orders for initiation need to be made STAT
o If for a patient in the OR, the respiratory therapist will pick up from the main pharmacy
 Will send one syringe of the 30,000 ng/ml concentration with the respiratory therapist and
make a second syringe (if needed) to deliver to the appropriate ICU (likely CVICU)
 If for a patient in the ICU, pharmacy will hand-deliver stat
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Epoprostenol reconstitution and preparation:

30,000 ng/mL epoprostenol (1.5 mg epoprostenol in 50 mL diluent)
Materials (Quantity)
Preparation Instructions & Resulting Solution (mL)
(1) Mix 5 mL sterile water in 0.5 mg vial of
 0.5 mg vial of epoprostenol (3)
epoprostenol [concentration 0.1 mg/mL (5 mL)], mix 3
 50 mL vial of sterile water (1)
vials
(2) Add the 15 mL of 0.1 mg/mL solution from step 1
to 35 mL sterile water; 30,000 ng/mL (50 mL)
OR




OR
(1) Mix 5 mL sterile water in one 1.5 mg vial of
epoprostenol [concentration 0.3 mg/mL (5 mL)]
(2) Add the 5 mL of 0.3 mg/mL solution from step 1 to
45 mL sterile water; 30,000 ng/mL (50 mL)

1.5 mg vial of epoprostenol (1)
50 mL vial of sterile water (1)
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