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PHARMACY AND THERAPEUTICS COMMITTEE
DATE: April 12, 2018
LOCATION: Private Dining Room
Members Present:
Richard Pesce, M.D.
David Dodson, M.D.
Mark Anderson, MD
Nathan Chamberlain, M.D.
Nathan Schatzman, M.D.
Helen Kuroki, MD
Richard Yap, MD
Vimal Ramjee,MD

CALLED TO ORDER: 7:00 A.M.
ADJOURNED:
8:02 A.M.
Guests:
Jaeik Lee, PharmD
Avery Hart, PharmD
Rima Patel, PharmD
Prisca Taylor, PharmD
Lacey Boutwell, PharmD
Lindsay Allen, Student
Cody Peller, Student

Members Absent:
Michael Stipanov, MD
Allen Atchley, MD
Jeffrey Mullins, MD
Nan Payne, RN
Beverly Slate
Jamie Barrie, PharmD
Elvira Smith, RN

Sandy Vredeveld, DPh
Patrick Ellis, PharmD
Lila Heet, PharmD
Shannon Harris, RN
Susan Fuchs, RD
Rhonda Hatfield, RN
Karen Babb, PharmD

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

AGENDA ITEM
Minutes
CHI MUE Committee

Therapeutic Interchanges
and Formulary Decisions

FINDINGS OR CONCLUSION
The February 2018 minutes were approved as submitted.
CHI MUE Committee November & January Decision Briefs: The medications that were
reviewed at the March national MUE committee meeting were reviewed with the committee.
All new national formulary medications or formulary changes were either consistent with
existing Memorial formulary decisions or are described in the “Therapeutic Interchanges and
Formulary Changes” section of the minutes below. Additionally, a recent contracting change
regarding insulin products will force a transition to Lantus and Lilly insulins (Humulin,
Humalog, Humalog 75/25, Humalog N, Humulin 70/30. This will require the removal of
Levemir and Novo insulins from all CHI formularies. This will be discussed at the May MUE
meeting but this change will likely occur in mid-May at Memorial facilities. Patrick will
provide education to the hospitalists during their April “Wednesday” meetings.
A. Ketorolac Post-Operative Order Standardization – Patrick reviewed with the
committee the final recommendations as supported by nephrology (Dr. Chamberlain).
Patrick also reviewed these changes with the ERAS committee and they were also
supportive of these changes to improve safety associated with ketorolac use. All postoperative order sets will be modified to reflect the approved recommendations.
B. Imfinzi® (durvalumab) – Monoclonal antibody indicated for refractory metastatic
urothelial carcinoma and for adjunctive consolidation therapy for patients with stage III
NSCLC. Durvalumab is the only agent approved for this particular NSCLC indication
and has demonstrated significant survival benefit. Dr. Stipanov recommended that this
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AGENDA ITEM

FINDINGS OR CONCLUSION
agent be approved as it is now a primary agent for this indication. Approved with
restrictions for outpatient infusion use only.
C. Chemo Induced Nausea & Vomiting Interchange – Patrick reviewed a new
therapeutic interchange that incorporates the new NK-1 receptor antagonists. No
formulary changes were needed and the interchange is consistent with the recently
approved national interchange for this class of medications.
D. IVIG Formulary Update – The national MUE committee recently created and approved
inpatient use restrictions for IVIG. This information is already consistent with previously
approved Memorial inpatient use restrictions. Octagam will remain as the primary IVIG
at Memorial facilities although an upcoming contracting change will result in the
removal of Privigen from formulary for patients that are unable to tolerate Octagam
(currently 3 total patients). Gamunex-C will replace Privigen for this purpose and
pharmacy will work with the providers and patients to make this a smooth product
transition.
E. Diclofenac topical gel – After further discussion the committee felt strongly that
diclofenac topical gel should remain on hospital formularies despite the national MUE
decision as a non-formulary medication. The committee felt that this was a useful tool
to minimize opioid use and Patrick agreed to file a formal appeal regarding the nonformulary status of this medication.
F. Infliximab Formulary – Recent contracting changes have now made biosimilar
infliximab (Inflectra) a much more cost-effective option for patients requiring infliximab
therapy. It was proposed to modify the formulary restriction for new patients to the
below and pharmacy will begin working with providers for existing infliximab patients to
attempt to transition them to the more cost-effective infliximab option (pending
insurance approval).
Requests to schedule new Remicade patients (not currently a Remicade patient at a
CHI Memorial Facility:
 Insurance allows unrestricted use of biosimilar infliximab 
 Remicade use will not be allowed and prescriber/patient may consider
treatment with biosimilar product
 Insurance does not allow use of biosimilar infliximab 
 Remicade use will only be allowed if prior treatment with other TNFantagonist agents has been attempted and documented that the patient
does not tolerate the alternate agents.
G. KCentra® Dose Standardization (fixed dose) – Patrick shared updated data from
both the American College of Cardiology and various publications which have
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Miscellaneous

FINDINGS OR CONCLUSION
demonstrated efficacy of fixed dose (non-weight or INR based dosing) PCC for warfarin
reversal. Patrick reviewed the data and recommended the below fixed dose strategy
based on the available evidence. Additionally, Dr. Schatzman was also supportive of
modifying post-op cardiac surgery coagulopathy dosing to a fixed dose of 1000 units
which is consistent with current intra-operative dosing for this indication.
• 1500 units (3 vials) for any patient with severe, life-threatening bleeding
(exceptions below regarding 2000 unit doses)
• 2000 units (4 vials) for any patient with:
- Diagnosis of intracranial hemorrhage (ICH)
- TBW > 90 kg
- INR > 5 (if known prior to initiation of therapy)
H. IV Opioid Shortage – Patrick relayed to the committee the national shortage of
morphine and hydromorphone that is impacting the availability of both medications.
Currently the pharmacy at both campuses is compounding ~ 2000 doses of injectable
opioids per week in order to meet current patient needs. Patrick suggested that
communication be sent out to the medical staff to alert them of this shortage so they
are aware and can utilize oral alternatives whenever feasible.
Isotonic saline vs balanced crystalloids:
Patrick briefly reviewed the results from the recently published SMART and SALT-ED
studies which demonstrated lower incidence of adverse kidney events with the use of
balanced crystalloids. Dr. Schatzman felt strongly that the results indicate that we as a
system should strongly encourage the widespread use of lactated ringers for all patients
requiring maintenance IV fluids. Dr. Chamberlain asked that hemodialysis patients not
receive LR due to the potassium content of this particular fluid. Dr. Pesce felt that physician
education along with modification of existing standing orders should be pursued to
encourage the use of LR as the preferred IV solution for patients requiring maintenance IV
fluids. Additionally, the committee felt that normal saline at very low rates (KVO) and for
drug dilution could still be used and considered an appropriate use of normal saline. Jaeik
Lee stated that IV compatibility can be an issue with LR and pharmacy will need to do a
thorough analysis of the literature to provide nursing staff with the necessary compatibility
information regarding lactated ringers. Additionally, controversy exists regarding blood
compatibility with LR which will also need to be further explored.
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Opioid Safety

FINDINGS OR CONCLUSION
A. ED Opioid Utilization
Lacey presented MUE results examining opioid use within the START area of the ED (797
total patients). The analysis revealed that 17.7% of patients received an opioid in the ED
with the majority of this use for injectable opioids (morphine, hydromorphone) and also for
opioid naïve patients (65%).
B. Alternatives to Opiod (ALTO) ED treatment Pathways
Patrick presented information regarding ED pain treatment pathways that have been used
with great success in a collaborative of Colorado hospitals. The pain pathways encourage
the use non-opioids as first line therapies and reserve opioids for patients that fail therapy
with ALTO therapies. The Colorado Hospital Association coordinated a multi-facility
collaborative that demonstrated an opioid reduction of 31-46% across 10 different ED
facilities. Patrick has discussed this information with our ED leadership and providers and
they are open to implementing these pathways at our Memorial facilities and participating in
a Tennessee Hospital Association collaborative in an attempt to duplicate the results
demonstrated from the Colorado health-systems. Some of these pathways do utilize
alternative therapies that are not frequently utilized for pain at Memorial facilities and these
therapies were discussed with the committee:
• IV Lidocaine – see below
• IV Haloperidol – Current formulary restrictions do not allow for the use of
haloperidol in non-telemetry units due to the risk of QT prolongation. Patrick
explained that the doses recommended in the ALTO pathways are < 5 mg doses
and according to the literature the risk of QT prolongation is typically seen in larger
doses (> 20 mg) when used repeatedly for treatment of acute delirium. The
committee agreed that low dose haloperidol used for pain indications could be
allowed in any inpatient care location.
• IV Ketamine – IVP, low dose infusion, and intranasal ketamine are included for
acute pain treatment in some of the treatment pathways. In February 2018 the
committee approved a policy that outlined the approved sub-anesthetic dosing
ranges for ketamine which are consistent with the dosing used within the proposed
ED treatment pathways. Patrick clarified with the committee if this should still be
limited to ED, ICU, and anesthesia areas and Dr. Schatzman felt that it should at
this time and to not open this up for use on regular inpatient floors.
C. IV Lidocaine for treatment of acute pain – Patrick reviewed with the committee the
use of IV lidocaine for acute pain as part of the above mentioned ALTO regimens. The
literature has demonstrated pain control success when used for visceral or abdominal
pain and a key component of decreasing ED opioid utilization when treating renal colic
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Medication Use (MUE)

FINDINGS OR CONCLUSION
and abdominal pain. The safety of this therapy was discussed among the committee
and Dr. Ramjee felt that at the doses proposed (1.5 mg/kg – 200 mg max) this would
be a safe therapy and he wasn’t concerned with this causing any cardiac side effects.
Additionally, he felt that no patient restrictions (cardiac history, etc.) on this therapy
would be necessary. This was also consistent with the thoughts expressed by Dr.
Atchley who was not in attendance. Dr. Schatzman did caution about the use of IV
push administration due to side effects related to rapid administration but he was
comfortable with the proposal to administer the dose slowly over 10 mins to minimize
side effects related to rapid administratin.
D. PCA standard Infuser orders – Tabled until next meeting
Albumin – Follow up discussion related to institution use and appropriateness of albumin
utilization. Much of the discussion centered on nephrology use as this specialty represented
the largest amount of total albumin utilization. Dr. Chamberlain acknowledged the lack of
data supporting use for many clinical indications and he asked the committee for 3-4 months
to work with his partners and make a concerted effort to decrease use for acute renal failure
indications. His preference was to avoid use of a mandatory protocol and instead work with
his colleagues to decrease widespread use. He estimated that a potential 50% reduction in
use could be achieved and we would reevaluate use in August. The use of albumin pre/post
dialysis was also discussed. Inconsistent nursing adherence to the current orders appears
to have led to inappropriate use of albumin that is not consistent with the current dialysis
standing orders. Rhonda stated that she would review the orders and follow up with dialysis
staff to reevaluate current nursing practice. Patrick has already worked closely with Dr.
Zellner to re-evaluate post-cardiac surgery use of albumin and plans are underway to modify
the post cardiac surgery orders to also incorporate crystalloid boluses to offset some of the
current albumin utilization.
Vancomycin Loading Dose – Patrick briefly reviewed results of a recent MUE which
evaluated current loading dose practices for obese patients. The review demonstrated a
significant delay in quickly achieving therapeutic trough values for critically ill patients and
the pharmacy proposed modifying their current dosing protocols to allow for total body
weight loading doses up to 3 grams (excluding HD patients). Dr. Anderson agreed with this
practice and pharmacy will monitor this change to ensure this has achieved the expected
results.

ACTION, RESPONSIBILITY

Tabled Until Next Meting
Re-evaluation of utilization – August, 2018

Pending
Pending

Approved

Complete

There being no further business, the meeting was adjourned at 8:02 A.M. The next P&T meeting is June 14, 2018 at 7:00 a.m.
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ONCOLOGY – DRUG CLASS REVIEW
BACKGROUND:
The July 2018 national MUE committee reviewed all “critical care” medications for formulary
standardization opportunities across the entire CHI system. The below medications and classes represent
formulary variances from the current CHI Memorial formulary. As per the national formulary process, local
P&T’s may approve the medications 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. Implementation of EPIC will require formularies to be standardized across CHI due
to the sharing of drug dictionaries within the various EHR platforms.
The only formulary variances are detailed below.
INTERFERON ALFA-2B, PEGINTERFERON ALFA-2A
Rarely utilized at Memorial facilities with current restrictions limiting to outpatient use only.
• Recommendation/Discussion: Non-formulary.
FLUOROURACIL TOPICAL
Very low utilization at Memorial facilities although occasionally ordered by dermatology specialists.
• Recommendation/Discussion: Non-formulary with allowance for patients to continue their home
supply if admitted on this medication. Non-formulary purchasing can be considered on a case

by case basis if needed by dermatology specialist.
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CRITICAL CARE – DRUG CLASS REVIEW
BACKGROUND:
The July 2018 national MUE committee reviewed all “critical care” medications for formulary
standardization opportunities across the entire CHI system. The below medications and classes represent
formulary variances from the current CHI Memorial formulary. As per the national formulary process, local
P&T’s may approve the medications 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. Implementation of EPIC will require formularies to be standardized across CHI due
to the sharing of drug dictionaries within the various EHR platforms.
The only formulary variances are detailed below.
OPIATE PARTIAL AGONISTS:
• Butorphanol tartrate (CHI non-formulary)
o Recommendation/Discussion: Very low utilization and non-formulary status unlikely to
impact patient care.
• Pentazocine/naloxone (CHI non-formulary)
o Recommendation/Discussion: Very low utilization with use typically continuation of
patient home regimens. Allow use of patient home meds if patients are admitted on this as
a maintenance therapy.
ANTICONVULSANTS:
• Felbamate (CHI non-formulary)
o Recommendation/Discussion: No recent utilization. Allow use of patient home meds if
patients are admitted on this as a maintenance therapy.
• Tiagabine (CHI non-formulary)
o Recommendation/Discussion: Very low utilization with use typically continuation of
patient home regimens. Allow use of patient home meds if patients are admitted on this as
a maintenance therapy.
ANXIOLYTICS, SEDATIVES, & HYPNOTICS:
• Oxazepam (CHI non-formulary)
o Recommendation/Discussion: Very low utilization with use typically continuation of
patient home regimens. Allow use of patient home meds if patients are admitted on this as
a maintenance therapy OR assist providers with formulary alternative.
• Triazolam (CHI non-formulary)
o Recommendation/Discussion: Very low utilization with use typically continuation of
patient home regimens. Allow use of patient home meds if patients are admitted on this as
a maintenance therapy OR assist providers with formulary alternative.
IV FLUIDS, FLUID REPLACEMENT SOLUTIONS:
• Hetastarch 6% (Hextend)
• Hetastarch 6% NS (Hespan)
o Recommendation/Discussion: Very low utilization although stock is maintained in surgery
pharmacy if needed. Formulary removal should have minimal to no impact to clinical
operations.
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CARDIOLOGY – DRUG CLASS REVIEW
BACKGROUND:
The July 2018 national MUE committee reviewed all cardiology medications for formulary standardization opportunities across the
entire CHI system. The below medications and classes represent formulary variances from the current CHI Memorial formulary. As
per the national 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.
Implementation of EPIC will require formularies to be standardized across CHI due to the sharing of drug dictionaries within the various
EHR platforms.
Variances to current formulary medications highlighted in yellow below
ACE INIBITORS:
• Current Memorial formulary: all ACE inhibitors are on formulary
• CHI formulary: Benazepril, Captopril*, Enalapril (IV & PO*), Lisinopril
• CHI non-formulary: Fosinopril*, Moexipril*, Quinapril*, Ramipril, Trandolapril*
o Recommendation/Discussion: The highest use products remain on formulary while the lowest use products are nonformulary with substitutions required for patients taking these as home medications. Decision point – Do we continue
to keep other low use oral ACE’s on formulary as well such as Captopril & Enalapril?
* Indicates low utilization (< 30 doses per month)
ACE Dosing Conversion Table
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ARBs (angiotensin receptor blockers):
• Current Memorial formulary: all ARBs are on formulary
• CHI formulary: Losartan, Valsartan
• CHI non-formulary: Olmesartan*, Telmisartan*, Azilsartan*, Candesartan*, Eprosartan*, Irbesartan
o Recommendation/Discussion: Per the CHI formulary designations all ARBs may be substituted to a therapeutically
equivalent dose of valsartan and patients on losartan may remain on this agent. Note: due to a national shortage of
valsartan this interchange will need to be delayed until valsartan is available. For now Olmesartan will be utilized as
the formulary agent of choice in place of valsartan.
* Indicates low utilization (< 30 doses per month)
Proposed Interchange (all ARBs except losartan to be substituted to valsartan)

NIACIN:
• Current Memorial formulary: Niacin, Niacin ER
• CHI formulary: All Niacin formulations non-formulary
• CHI non-formulary: Niacin, Niacin ER (All agents non-formulary with patients resuming upon discharge)
o Recommendation/Discussion: Allow patients to continue their home supply of Niacin or defer continuation of therapy
until discharged?
BETA-BLOCKERS:
• The only Memorial formulary agent that is designated as non-formulary  Pindolol (very low utilization)
• All other formulary/non-formulary designations consistent with Memorial formulary
o Recommendation/Discussion: Allow patients to continue their home supply while hospitalized.
BILE ACID SEQUESTRANTS:
• Current Memorial formulary: Colesevelam tablet, Cholestyramine packet
• CHI formulary: Cholestyramine, Colestipol tablet
• CHI non-formulary: Colesevalam tablet
o Recommendation/Discussion: Remove colesevelam from formulary and substitute to therapeutically equivalent dose
of cholestyramine for suspension as indicated below.
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Proposed Interchange (note: cholestyramine will be utilized for Memorial)

CALCIUM CHANNEL BLOCKERS:
• Current Memorial formulary: all oral CCBs on formulary
• CHI formulary: Amlodipine, Nimodpine* (restricted to neurology, ED), Nifedipine
• CHI non-formulary: Felodipine*, Isradipine*, Nisoldipine*
o Recommendation/Discussion: Due to low utilization, the three highlighted drugs above may be substituted per the
below interchange table.
* Indicates low utilization (< 30 doses per month)
Proposed Interchange

ORAL DIRECT FACTOR Xa INHIBITORS:
• Current Memorial formulary: all DOACs on formulary
• CHI formulary: Apixaban, Rivaroxaban
• CHI non-formulary: Edoxaban (Patients may continue their home supply while hospitalized)
o Recommendation/Discussion: Due to very low utilization of edoxaban a designation of non-formulary seems
reasonable and patients may continue their home supply if admitted on this agent. If patients are unable to supply
their own consideration of substitution to apixaban or rivaroxaban may be considered on a case by case basis in
consultation with the patient’s attending physician.
SODIUM NITROPRUSSIDE:
Very low utilization at all Memorial facilities. This has now been declared a non-formulary medication, but a small supply will be
maintained for non-formulary use (surgery, etc.).
HMG-COA REDUCTAST INHIBITORS:
• Current Memorial formulary: all statins on formulary except Rosuvastatin
• CHI formulary: Atorvastatin, Pravastatin, Rosuvastatin, Simvastatin
• CHI non-formulary: Fluvastatin*, Lovastatin, Pitavastatin*
o Recommendation/Discussion: Currently rosuvastatin is the only non-formulary statin (removed due to cost
considerations in 2015). However, the pricing is now comparable for rosuvastatin as compared to the other “CHI
Formulary” agents listed above. Do we need all four of the above “formulary” statins on our local formulary or should
atorvastatin be utilized as the agent of choice (+/- adding rosuvastatin back to formulary)?
* Indicates low utilization (< 30 doses per month)

23

ETHACRYNIC ACID (ORAL & IV)
• Current Memorial Formulary: Formulary but use discouraged, and providers contacted when not clinically necessary.
• CHI formulary: Restricted to patients with allergy to any loop diuretic or intolerance to all other loop diuretics.
o Recommendation/Discussion: Recommend adopting the formulary restrictions as outlined by CHI national
committee.
PHOSPHODIASTERASE INHIBITORS (pulmonary artery hypertension):
• Current Memorial Formulary: Sildenafil 20 mg (Revatio), Sildenafil 25 mg (Viagra)
• CHI formulary: Tadalafil 20 mg (Adcirca), Sildenafil 20 mg (Revatio)
• CHI non-formulary: Sildenafil 25 mg (Viagra)
o Recommendation/Discussion: CHI formulary consistent with current Memorial formulary except for Viagra 25 mg.
This is extremely low use and can be substituted to sildenafil 20 mg as per below. Tadalafil already substituted to
generic Revatio per 2013 formulary designation.
Sildenafil 25 mg (Viagra)  Sildenafil 20 mg (Revatio)
RENIN INHIBITORS (Aliskiren):
• Current Memorial Formulary: Aliskiren is on formulary but with very low utilization (< 15 doses per month)
• CHI formulary: Aliskiren is non-formulary
o Recommendation/Discussion: Remove from formulary and allow patients to take their home supply if admitted on
this as home medication.
INDAPAMIDE
• Current Memorial Formulary: Indapamide is on formulary but with very low utilization (< 15 doses per month)
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CHI Formulary: Indapamide is non-formulary
o Recommendation/Discussion: Remove from formulary and allow patients to take their home supply if admitted on
this as home medication.
VASOPRESSIN ANTAGONISTS:
• Current Memorial Formulary: Tolvaptan (restricted to intensivists, nephrology, and sodium < 130), Conivaptan - on
formulary but not stocked/used in > 5 years.
• CHI Formulary: Tolvaptan (with restrictions consistent with current Memorial use restrictions)
• CHI non-formulary: Conivaptan
o Recommendation/Discussion: Remove conivaptan from formulary (tolvaptan to be utilized when agent within this
class clinically appropriate)
•
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INFECTIOUS DISEASES – DRUG CLASS REVIEW

BACKGROUND:
The April 2018 national MUE committee reviewed all ID medications for formulary standardization
opportunities across the entire CHI system. The below medications and classes represent formulary
variances from the current CHI Memorial formulary. As per the national 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. Implementation of EPIC will require formularies to be standardized across CHI due to the
sharing of drug dictionaries within the various EHR platforms.
MEDICATIONS TO BE ADDED TO FORMULARY:
• Descovy (emtricitabine/tenofovir alafenamide) 200/25 mg tablet
• Coartem (artemether/lumefantrine) 20/120 mg tablet
CURRENT FORMULARY MEDICATIONS TO BE REMOVED FROM FORMULARY:
• Intelence (etravirine) 100 mg tablet
• Alinia (nitazoxanide) 500 mg tablet*
• Vabomere (meropenem/vaborbactam) 2 gm injection**
• Malarone (atovaquone/proguanil) 62.5/25 mg tablet
• Mefloquine 250 mg tablet
• Primaquine phosphate 26.3 mg tablet
*
**

A limited supply will be maintained for ID use only for treatment of cryptosporidium
Will not be stocked but may be ordered by ID on a case by case basis when clinically indicated
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RESPIRATORY – DRUG CLASS REVIEW
BACKGROUND:
The July 2018 national MUE committee reviewed all respiratory medications for formulary standardization opportunities across the
entire CHI system. Previous reviews of the respiratory class at the national level (2015 & 2016) did not result in any changes to existing
Memorial formulary medications and corresponding formulary interchanges. This re-evaluation of the respiratory market (inhalers,
etc.) was performed to identify optimal agents for formulary standardization and potential cost savings opportunities. Past reviews
designated formulary agents within each class (LABA, LAMA, LABA/LAMA, ICS, ICS/LABA) and formulary standardization was
based on the most cost-effective agents within each class and delivery modality (common canister where applicable, inhalers, or SVN).
Agents highlighted below in yellow will require new substitutions secondary to the July CHI formulary designations.
CURRENT FORMULARY:
•
•
•
•
•
•
•

Inhaled corticosteroids (ICS) 
o Asmanex HFA (mometasone) – common canister, Budesonide SVN
Long-acting beta agonis (LABA) 
o Brovana (arfomoterol) – nebulization
ICS / LABA 
o Dulera (mometasone/formoterol) – common canister
LABA / LAMA 
o Anoro Ellipta (umeclidinium/vilanterol)
LAMA 
o Spiriva (tiotropium)
Short-acting beta agonist / Short-acting antimuscarinic (SABA / SAMA) 
o Albuterol/Ipratropium – nebulization
LABA / LAMA / ICS
o No agent on formulary

UPDATED FORMULARY DESIGNATIONS:
The existing Memorial interchanges for the LABA/LAMA and LAMA classes of medications will require the below updates to be in
compliance with the new CHI formulary designations for these classes of medications. All other existing therapeutic interchanges will
remain unchanged from previous P&T approvals. The triple combination product (LABA/LAMA/ICS) was not available upon previous
reviews and thus a new interchange is provided below for this product.
•

LABA / LAMA
o New formulary agent: Utibron Neohaler (glycopyrrolate/indacaterol)
o Cost comparison: $70.34 (Anoro Ellipta) vs $17.42 (Utibron Neohaler)
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•

LAMA
o New formulary agent: Seebri Neohaler (glycopyrrolate)
o Cost comparision: $36.80 (Spiriva) vs $16.70 (Seebri Neohaler)

•

LABA / LAMA / ICS
o Trelegy Ellipta (vilanterol/umeclidinium/fluticasone) is currently the only agent available within this sub-class and it
is not available as an institutional size product.

POTENTIAL ANNUALIZED COST SAVINGS:
• LAMA
 ~ $18,600
• LABA/LAMA
 ~ $19,300
o Total:
$37,900

28

FORMULARY REVIEW
GENERIC NAME:
PROPRIETARY NAME:

Angiotensin II (La Jolla Pharmaceutical)
Giapreza

INDICATIONS:
FDA Approved
•
For the treatment of hypotension in patients with septic shock or other distributive shock

THERAPEUTIC CATEGORY:
Vasoactive agents (vasopressor)
Angiotensin II (Giapreza®) is a vasoconstrictor that works within the renin-angiotensin-aldosterone system which is affected in
distributive shock patients. This medication has been studied as an add-on vasopressor to improve mean arterial pressure (MAP) and
reduce the doses of concomitant vasopressors. Angiotensin II is a peptide hormone of the RASS system that causes vasoconstriction
and an increase in blood pressure. Angiotensin II raises blood pressure by vasoconstriction and increased aldosterone release. The
direct action of angiotensin II on the vessel wall is mediated by binding to G-protein coupled angiotensin II receptor type 1 on
vascular smooth muscle cells, which stimulates calcium and calmodulin-dependent phosphorylation of myosin and causes smooth
muscle contraction.
PHARMACOKINETICS:
Absorption

n/a

Distribution

Not studied

Metabolism

Metabolized by aminopeptidase A and angiotensin converting enzyme 2 to angiotensin-(2-8) [angiotensin III] and angiotensin-(1-7),
respectively in plasma, erythrocytes and many of the major organs
t1/2: < 1 minute

Elimination

SPECIAL POPULATIONS:
Pregnancy

Not studied

Lactation

Not studied

Pediatrics

Not studied

Geriatrics

No significant differences in pharmacokinetics between patients > 65 years of age and those younger than 65

Hepatic
Impairment
Renal Impairment

The pharmacokinetics are not expected to be influenced by hepatic impairment (clearance not dependent on hepatic function)
The pharmacokinetics are not expected to be influenced by renal impairment (clearance not dependent on renal function)

CLINICAL STUDIES:
Intravenous angiotensin II for the treatment of high-output shock (ATHOS trial): a pilot study
METHODS
Randomized, double-blinded, placebo-controlled
Study Design
Not stated
Study Funding
Patient Enrollment Inclusion
•
Older than 21 years of age
•
Deemed to have high-output shock (cardiovascular SOFA score of > 4 and cardiac index > 2.4 liters/min/BSA
1.73m2)
•
Indwelling arterial line already present as part of standard care
•
Signed consent form
•
Use of indwelling urinary catheter as standard care expected at least for 12 hours during the study interventions
•
Deemed the subject adequately volume-resuscitated and clinically assessed not to be volume-responsive (fluid
bolus would fail to increase cardiac index by 15%)
Patient Enrollment Exclusion
•
Acute coronary syndrome
•
Known history of vasospasm or asthma
•
Actively experiencing bronchospasm
•
Active bleeding with an anticipated need for transfusion of >4 units of packed red blood cells
•
Hemoglobin <7 g/dL
•
Any other condition that would contraindicate drawing serial blood samples
Baseline Characteristics
•
Mean age was 62.9 ± 15.8 years
•
75% were male
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45% were Caucasian and 40% were African American
Baseline SOFA and acute physiology and chronic health evaluation II (APACHE II) scores were 15.9 ± 3.0 and
30.6 ± 8.9, respectively
•
Of the 20 total patients (10 patients in each group), 19 were receiving concomitant vasopressin at a dose of 0.02
to 0.08 u/min
Effect of angiotensin II (ATII) infusion on norepinephrine that was required to maintain MAP of 65 mmHg
Difference between proportions of patients with certain variables was assessed with the chi-square, Fisher exact, Student t-,
or Mann–Whitney test as appropriate. The effect of the study drug infusion on the dose of norepinephrine was calculated
using a general estimating equation analysis and is presented as the mean dose of norepinephrine (mcg/min) and study drug
infusion (in ng/kg/min) at hourly intervals.
Patients were randomized to receive the study drug infusion calculated to run at 20 ng/kg/min, plus the standard-of-care
treatment for high-output shock. The study drug was administered for a total of 6 hours with hourly dose/drip rate
adjustments. Study drug dose adjustments were determined per a pre-specified protocol based on the concomitant
requirements of standard-of-care therapy (in all cases, norepinephrine infusion plus vasopressin, epinephrine and/or
phenylephrine infusions) needed to maintain a MAP of at least 65 mmHg. The maximum allowable dose for the ATII
titration was 40 ng/kg/min, and the minimum was 5 ng/kg/min. At the end of 6 hours, the study drug infusion was titrated
off by halving it every 10 minutes until the study drug infusion dose was below 5 ng/kg/min, after which it was
discontinued.
RESULTS
ATII resulted in a reduction in norepinephrine dosing in all patients. The mean hour-1 norepinephrine dose for the placebo
cohort was 27.6 ± 29.3 mcg/min versus 7.4 ± 12.4 mcg/min for the ATII cohort (P = 0.06). Hour-2 norepinephrine dosing
for the placebo cohort was 28.6 ± 30.2 mcg/min versus 7.3 ± 11.9 mcg/min in the ATII cohort (P = 0.06). Throughout the
study period, the mean ATII dose was reduced from 20 ng/kg/min at hour-0 to 5 ng/kg/min at hour-6 before being titrated
off by hour-7 (one hour post-infusion). Norepinephrine doses were lower in the ATII group throughout the infusion
timeframe, but the greatest change was seen in the first 2 hours. After discontinuation of ATII, mean norepinephrine dose
rebounded.
Effect of ATII infusion on norepinephrine that was required to maintain MAP of 65 mmHg
Effect of ATII on urine output, serum lactate, cardiac output, and 30 day mortality
•
Secondary endpoints not analyzed for statistical significance
•
ATII group had an increased urine output, decreased cardiac output, and decreased serum lactate throughout
drug infusion
•
Mortality at 30 days for ATII vs placebo was 50% and 60%, respectively (P = 1.00)
Most prevalent adverse events were metabolic disorders with alkalosis occurring in four patients in the ATII group and no
patients in the placebo group (P = 0.09). The most common was hypertension which occurred in 20% of patients receiving
ATII (P = 0.58). In these patients, the study drug infusion was stopped, per protocol, in order to achieve MAP goals.
Since this study had a small sample size, conclusions could not be made about the effect of ATII on urine output due to the
high incidence of oliguria and renal replacement therapy in both the ATII group and the placebo group. There also was not
adequate power to determine a difference in mortality between the ATII and placebo groups. Additionally, the patients in
the placebo group were younger and had higher SOFA and APACHE II scores. Lastly, this study included patients that were
very ill with a high expected mortality and a greater than average norepinephrine requirement.
ATII infusion in patients receiving norepinephrine for septic shock resulted in a decrease in norepinephrine doses. ATII
may be utilized as pressor agent (dose range of 2 and 10 ng/kg/min) in the treatment of high-output shock. The drug appears
to be well-tolerated but more randomized placebo-controlled trials are needed to determine the role of ATII as a vasopressor
in the treatment of shock.
•
•

Outcome Measures
Statistical Analyses

Treatment Plan

Outcomes Summary

Primary Endpoint
Secondary Endpoint

Adverse Events

Limitations

Author’s Conclusion

Angiotensin II for the Treatment of Vasodilatory Shock (ATHOS-3 trial)
METHODS
Randomized, double-blinded, placebo-controlled
Study Design
La Jolla Pharmaceutical Company
Study Funding
Patient Enrollment Inclusion
•
18 years of age or older
•
Vasodilatory shock (cardiac index > 2.3 L/min/m2 or as central venous oxygen saturation > 70% with central
venous pressure > 8 mmHg with a MAP between 55 and 70 mmHg) despite IV volume resuscitation with at least
25 mL/kg over the previous 24 hours
•
Administration of high-dose vasopressors (more than 0.2 µg/kg/min of norepinephrine or the equivalent dose of
another vasopressor) for at least 6 hours but no longer than 48 hours
•
Eligible participants also had an indwelling bladder catheter and arterial catheter
Patient Enrollment Exclusion
•
Burns covering more than 20% of the total body-surface area
•
Acute coronary syndrome
•
Bronchospasm
•
Liver failure
•
Mesenteric ischemia
•
Active bleeding
•
Abdominal aortic aneurysm
•
Absolute neutrophil count of < 1000 mm3
•
Receiving venoarterial extracorporeal membrane oxygenation
•
Receiving treatment with high-dose glucocorticoids
Baseline Characteristics
•
ATII group (n=163), Placebo group (n= 158)
•
Median age was 64 years
•
195 (60.7%) males
•
140 (44.3%) BMI ≥30
•
Median APACHE II score 28
•
Median vasopressor dose (in norepinephrine equivalents) 0.34 mcg/kg/min
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Outcome Measures

Statistical Analyses

Treatment Plan

Outcomes Summary

Primary Endpoint
Secondary Endpoint
Adverse Events

Limitations

Author’s Conclusion

Response with respect to MAP at hour 3, with response defined as a MAP of 75 mmHg or higher or an increase
in MAP from baseline of at least 10 mmHg, without an increase in the dose of background vasopressors
•
Changes in the cardiovascular Sequential Organ Failure Assessment (SOFA) score between baseline
measurement and hour 48
•
Safety was evaluated by assessment of serious adverse events, adverse event–related drug discontinuations, all
adverse events, and all-cause mortality at 7 days and 28 days
Sample size of 150 patients per treatment group would provide more than 90% power to show superiority of ATII over
placebo, using a two-by-two chi-square test at a two-sided alpha level of 0.05. Differences between treatment groups using
the Wilcoxon rank-sum test or analysis of variance for continuous or ordinal variables and the chi square or Fisher’s exact
test for discrete variables.
Infusions were initiated at 20 ng/kg/min of ATII and were adjusted during the first 3 hours to increase the MAP to at least
75 mmHg. During this adjustment period, doses of standard-of-care (background) vasopressors were held constant and
could not be increased except for safety reasons. If these doses were increased, the patient was designated as not having had
a response to the study intervention. The max rate of administration of the study medication or placebo during the first 3
hours was equivalent to a dose of 200 ng/kg/min. After 3 hours 15 minutes, the infusions and other vasopressors were
adjusted to maintain a target MAP between 65 -75 mmHg. Between 3 hours 15 minutes and 48 hours, infusions could be
adjusted to a rate that was equivalent to 1.25 to 40 ng/kg/minute. At hour 48, the study infusion was discontinued according
to a protocol-specified tapering process. If background vasopressor was increased to >0.1 µg/kg/min of norepinephrine or
the equivalent, or if the patient’s condition became unstable, study medication or placebo could be resumed for up to 7 days.
However, once the study medication or placebo was discontinued for more than 3 hours, it could not be restarted.
RESULTS
Significantly more patients in the ATII group than in the placebo group met the criteria for the primary end point of
response with respect to MAP at hour 3 (69.9% vs. 23.4%, P<0.001; odds ratio, 7.95; 95% confidence interval [CI], 4.76 to
13.3). During the first 3 hours, the ATII group had a significantly greater increase in MAP than the placebo group (12.5 mm
Hg vs. 2.9 mm Hg; P<0.001). In the ATII group, the MAP increased rapidly, allowing the ATII dose to be decreased from
the original 20 ng/kg/min in 67% of the patients within 30 minutes and permitting decreases in doses of concomitant
vasopressors. At 48 hours, improvement in the cardiovascular SOFA score was significantly greater in the ATII group than
in the placebo group (−1.75 vs. −1.28, P = 0.01).
Response of MAP at hour 3, with response defined as a MAP of 75 mm Hg or higher or an increase in MAP from baseline
of at least 10 mm Hg, without an increase in the dose of background vasopressors
Changes in the cardiovascular Sequential Organ Failure Assessment (SOFA) score between baseline measurement and hour
48
Adverse events of any grade were reported in 87.1% of the patients who received ATII and in 91.8% of the patients who
received placebo. Infusions were discontinued because of adverse events in 14.1% of the patients who received ATII and in
21.5% of those who received placebo. The most common adverse events leading to discontinuation were similar in the two
treatment groups and included septic shock, multiorgan failure, cardiogenic shock, and cardiac arrest. Serious adverse
events were reported in 60.7% of the patients who received ATII and in 67.1% of the patients who received placebo. Death
from any cause by day 7 occurred in 47 of 163 patients (28.8%) who received ATII and in 55 of 158 patients (34.8%) who
received placebo (hazard ratio, 0.78; 95% CI, 0.53 to 1.16; P = 0.22). Death by day 28 occurred in 75 of 163 (46.0%) and 85
of 158 (53.8%) of patients in the ATII and placebo groups, respectively
(hazard ratio, 0.78; 95% CI, 0.57 to 1.07; P = 0.12).
•
Significant blood-pressure response to ATII, which permitted rapid reduction of catecholamine doses in some
patients, may have allowed treating clinicians to correctly guess the treatment assignment
•
Small sample size
•
Not powered to detect mortality effects, the confidence intervals around mortality point estimates are wide
•
Follow-up was limited to 28 days, beneficial or harmful longterm effects of ATII therapy cannot be excluded
Angiotensin II increased blood pressure and allowed catecholamine dose reductions in patients with vasodilatory shock who
were receiving high dose vasopressors.
•

COMPARATIVE EFFICACY
Giapreza® may provide benefit as add-on therapy to the standard of care for refractory distributive shock. The studies evaluating this
product have not directly compared the difference in efficacy between Giapreza® and other vasopressors and have not had adequate
power to determine mortality benefit.
WARNING AND PRECAUTIONS:
 Risk for thrombosis – higher incidence of arterial and venous thrombotic/thromboembolic events with Giapreza® use
compared to placebo (majority of cases were DVT)
 DVT prophylaxis is recommended when using Giapreza®
CONTRAINDICATIONS:
None
ADVERSE REACTIONS:
Adverse Reactions
Cardiovascular
Central Nervous System
Gastrointestinal
Hematologic and Oncologic

Intervention Group (N=163)
Tachycardia: 14 (8.6%)
Delirium: 9 (5.5%)

Placebo or Standard of Care Group (N=158)
Tachycardia: 9 (5.7%)
Delirium: 1 (0.6%)

Thromboembolic events: 21 (12.9%)

Thromboembolic events: 8 (5.1%)
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Hepatic
Infection
Metabolic
Neuromuscular & Skeletal
Renal
Respiratory
Skin
Systemic

DVT: 7 (4.3%)
Thrombocytopenia: 16 (9.8%)

DVT: 0 (0.0%)
Thrombocytopenia: 11 (7.0%)

Fungal infection: 10 (6.1%)
Acidosis: 9 (5.5%)
Hyperglycemia: 7 (4.3%)
N/A
N/A
N/A
N/A
Peripheral ischemia: 7 (4.3%)

Fungal infection: 2 (1.3%)
Acidosis: 1 (0.6%)
Hyperglycemia: 4 (2.5%)
N/A
N/A
N/A
N/A
Peripheral ischemia: 4 (2.5%)

CLINICALLY SIGNIFICANT DRUG INTERACTIONS:
Interacting Drug
ACE inhibitors
ARBs

Effect
Concomitant use of ACE inhibitors may increase the response to Giapreza®.
Concomitant use of ARBs may decrease the response to Giapreza®.

DOSING AND ADMINISTRATION:
Adult Dosing/Indication and Administration
• Septic or other distributive shock:
o Initial dose: 20 ng/kg/min via continuous infusion (central venous line is recommended)
o Titrate every 5 minutes by increments of up to 15 ng/kg/min as needed to achieve/maintain target blood pressure
o Do not exceed 80 ng/kg/min during the first 3 hours of treatment
o Maintenance doses should not exceed 40 ng/kg/min
o Doses as low as 1.25 ng/kg/min may be used
o Once shock has improved, down-titrate every 5 to 15 minutes by increments of up to 15 ng/kg/min based on blood
pressure
RECOMMENDED MONITORING:
Blood pressure
PHARMACOECONOMICS/COST:
• Cost per vial (2.5 mg vial): $1,500
•

Cost per day of therapy (assuming rate of 20 ng/kg/min)*
o $1,500 per day (patients < 80 kg)
o $3,000 per day (patients > 80 kg)

•

Potential annual cost of therapy
o 1 patient per day at 20 ng/kg/min (< 80 kg): $547,500

* Cost of initial day of therapy may exceed the above estimates for the initial day of therapy due to the higher dose limits of the
titration dose (max of 80 ng/kg/min). Additionally, above estimates may be an underestimation of cost if the maintenance dose
exceeds 20 ng/kg/min (max 40 ng/kg/min).

CONCLUSION:
Vasopressors are used to maintain adequate blood pressure and tissue perfusion in patients experiencing distributive shock.
Catecholamines and vasopressin-type peptides are a couple of main medication categories used to exert this effect if the patient
remains hemodynamically unstable despite adequate fluid resuscitation. When some of these vasopressors are used at higher doses,
undesirable effects such as cardiotoxicity can occur. Using medications with different mechanisms may augment therapy response and
reduce the previously required dose of other vasopressors. This approach may improve overall clinical response and reduce the risk of
unwanted effects. However, currently no data exists which has documented improved mortality from the use of angiotensin II but
rather simply reductions in concomitant vasopressor use.
If added to Memorial formulary, the extremely high cost of this therapy will necessitate use only to patients that would most benefit
from this therapy. As outlined above, even limited use of this medication can result in high annualized drug expenditures.
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RECOMMENDATION:
At the July national MUE meeting Giapreza was approved for use with the below restrictions. If added to Memorial formulary the
below utilization restrictions will need to be implemented along with extensive physician and nursing education to ensure compliance
as well as appropriate dosing.
Medication use restrictions:
Giapreza® may only be ordered by intensivists or other providers managing patients in the intensive care unit, limited to patients
meeting the following criteria:
1. Patient is in vasodilatory shock (includes septic, anaphylactic, and vasoplegic shock) AND ruled out cardiogenic and
hypovolemic shock:
a) Cardiogenic shock ruled out by:
i.
CI > 2.3 L/min/m2 via PA catheter, FloTrac or echocardiography OR
ii.
Central venous O2 saturation > 70%
b. Hypovolemia ruled out by:
i.
PCWP > 8 mmHg OR
ii.
CVP > 8 mmHg OR
iii.
FloTrac SVV < 13% (mechanically ventilated patients with TV > 8 mL/kg and no active arrhythmias
such as AF) OR
iv.
IVC not collapsing via bedside ultrasound
2.

Condition is catecholamine-resistant
a) Using norepinephrine 0.5 mcg/kg/min or equivalent amount in norepinephrine equivalents if using another
vasopressor
b) Utilizing a second vasopressor
c) Patient has received a 30 mL/kg bolus of LR or NS (applies to sepsis patients, unless contraindicated)
d)
a) Patient must be able to receive pharmacological prophylaxis for venous thromboembolism (VTE) or are already on
therapeutic doses of anticoagulants

FAILURE, MODE AND EFFECTS ANALYSIS (FMEA):
Medication Management Step
Therapeutic interchange?
Special Ordering Requirements?
LASA* separation of stock?
Special storage (e.g. refrigeration, protect from light, controlled
substance)?
Pharmacist/Technician Education?
Restriction to particular specialty, indication, or particular
patient population?
Dosing Issues (e.g. renal, hepatic dosage adjustment, max dose
warnings)?
Drug Interactions?
Pregnancy?
Absolute Contraindications?
Requires Order Set, Protocol, concomitant therapy with another
drug?
LASA* nomenclature issues?
Prescriber education?

High-risk drug double check?
Drug Interaction check in place?

Identified Risk
Selection & Procurement
n/a
n/a
Storage
No
Store vials under refrigeration
No
Ordering & Prescribing
Restricted to Intensivists or other
providers managing patients in the ICU.
Dose is in ng/kg/min. Might cause
confusion with mg or mcg.
ACE inhibitors
ARBs
Unknown
No
No

No
Dose is in ng/kg/min. Might cause
confusion with mg or mcg.
Processing, Preparing, & Dispensing
No
Yes

LASA* computer warnings?

Yes

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

Yes
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Steps for Prevention

Prescriber will only be able to order drug in
correct units (ng/kg/min)
Include warnings upon order entry notifying
interaction

Prescriber will only be able to order drug in
correct units (ng/kg/min)

Include warnings upon order entry notifying
interaction
Include warnings upon order entry notifying
interaction
Dose/titration is in ng/kg/min

Medication Management Step
Packaging/Labeling (e.g. prepacking)?
Dispensing (e.g. auxiliary labeling, light protection,
refrigeration)?
Documentation required (e.g. double check, worksheet)?
Pharmacist/Technician Education?

Handling precautions, high-risk double check, administration
with/without food, interactions, incompatibilities, or other
administration information?
Special delivery system (e.g. pump)?
Documentation required? (e. g. double check)
Nurse education?

Identified Risk
No
No
No
Dose is in ng/kg/min. Might cause
confusion with mg or mcg.
Administration
Dose is in ng/kg/min. Might cause
confusion with mg or mcg.

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

Yes
No
Dose is in ng/kg/min. Might cause
confusion with mg or mcg. Different
initial & maintenance dose ranges may
also cause confusion.
Monitoring
Adverse effects: Increased risk for
thromboembolic events.

Follow-up laboratory tests?
Education?

Efficacy
No
No

Steps for Prevention

Alert staff via email or written communication of
different dosing unit
Automated pumps will be programmed to use
ng/kg/min for dosing/titration

Nursing education will be needed to ensure
appropriate metric used for dosing as well as
titrations executed correctly.

Monitor for signs/symptoms of thromboembolic
complications and use VTE prophylaxis if not
contraindicated
Monitor BP for efficacy
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FORMULARY SUBSTITUTION
Extended Release Morphine Equivalents
Background:
Currently there are 5 timed-release morphine products. They can be given on an every 8- 12 hour basis,
with three products having an indication for 24 hour dosing due to release characteristics. The every 24
hour dosed agents can also be given at lesser time intervals. MS Contin® is currently the approved
substitution for Avinza®, Kadian®, and Oramorph®. Embeda® is an abuse-deterrent formulation of
extended-release morphine with sequestered naltrexone. When swallowed whole, the capsule slowly
releases morphine without clinically meaningful naltrexone release or accumulation.
Pharmacokinetics & how supplied:
Product
MS Contin®
(q8-12 hr dosing)

Kadian®
(q12-24 hr dosing)

Embeda®
(q12-24 hr dosing)

Time to peak (hrs)

3.48

8

7.5

How supplied

15, 30, 60, 100, 200

10, 20, 30, 40, 50, 60, 70,
80, 100, 130, 150, 200

20/0.8, 30/1.2, 50/2,
60/2.4, 80/3.2, 100/4

Kadian®
Q 24 hr
10 mg
20 mg
30 mg
40 mg
50 mg
60 mg
70 mg
80 mg
100 mg
130 mg
150 mg
200 mg

Kadian®
Q 12 hr
10 mg
20 mg
30 mg
40 mg
50 mg
60 mg
70 mg
80 mg
100 mg
130 mg
150 mg
200 mg

Embeda®
Q 24 hr
20/0.8
30/1.2
50/2
60/2.4
80/3.2
100/4

MS Contin
Q 8-12 hr
15 mg q12
15 mg q12
15 mg q8
30 mg q12
30 mg q8
30 mg q8

Embeda®
Q 12 hr
20/0.8
30/1.2
50/2
60/.24
80/3.2
100/4

MS Contin
Q 8-12 hr
15 mg q12
30 mg q12
30 mg q8
60 mg q12
75 mg q12
100 mg q12

MS Contin
Q 8-12 hr
*
15 mg q12
15 mg q12
15 mg q12
15 mg q8
30 mg q12
30 mg q12
30 mg q8
30 mg q8
45 mg q8
*
100 mg q12

MS Contin
Q 8-12 hr
15 mg q12
15 mg q12
30 mg q12
30 mg q8
30 mg q8
60 mg q12
45 mg q8
75 mg q12
100 mg q12
*
*
*

* A comparable MS Contin® dose (within 10 mg of total 24 hour morphine dose) is not possible. Prescriber to be
contacted for alternative orders or patient to utilize home supply dispensed by pharmacy.

Recommendation:
MS Contin® is by far the highest utilized timed-release morphine product based on annual usage. The
above table shows approved conversions for Kadian® and comparable proposed conversions for
Embeda®. In no situation will a substitution result in more than a 10 mg difference in total morphine
dose per 24 hours and when this is not possible by utilizing available strengths of MS Contin® the
prescriber will be contacted for alternative orders or utilization of the patient’s home supply will be
arranged. In situations in which the total dose of morphine exceeds 200 mg per 24 hours then no
substitution will be performed and the prescriber will be contacted for alternative orders or utilization
of the patient’s home supply.
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ALTERNATIVES TO OPIOID (ALTO) ED TREATMENT PATHWAYS
Preliminary Project Data

 Glenwood:
o Baseline MME/100 patient visits: 337
o June MME/100 patient visits: 265 (21.4% reduction)
o July MME/100 patient visits: 222 (34% reduction)
 Hixson:
o Baseline MME/100 patient visits: 271
o June MME/100 patient visits: 229 (15.5% reduction)
o July MME/100 patient visits: 230 (15% reduction)
 Glenwood START:
o Baseline MME/100 patient visits: 321
o June MME/100 patient visits: 153 (52.3% reduction)
o July MME/100 patient visits: 102 (68% reduction)
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Adverse Drug Reaction (ADR) Summary
January 2018 through March 2018
Category 1: Commonly recognized ADR’s which are expected and do not result in serious
medical consequences or extended hospitalization (e.g. antibiotic rash, nausea, mild
hypokalemia).
Category 2: Significant ADR’s which extend hospitalization and/or require extensive
therapeutic measures (e.g. gastrointestinal bleed secondary to NSAIDs, Aminoglycoside
nephrotoxicity.
Category 3: A serious or rare ADR which has abnormal characteristics compared with published
reports of the reaction (e.g. heparin induced platelet aggregation resulting in limb amputation).
ADR’s from this category should be reported to the manufacturer and/or the FDA (MedWatch
or the Vaccine Adverse Event Reporting System).
Inpatient: 259 (38.5%)
Prior to hospitalization: 413 (61.5%)
Total: 672
Category 1: 510
Category 2: 161
Category 3: 3

January-March:
1. Patient received Cotellic (Cobimetinib) as outpatient and presented after experiencing heart
failure (no prior history of HF and an ECHO of 20-25%).
2. Patient received Ropivacaine Hydrochloride as inpatient and experienced cardiac arrest.
3. Patient was on Zaroxolyn (Metolazone) and Lasix (Furosemide) and experienced recurrent
pancreatitis which was thought to be attributed to these drugs.
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Antibiotics: [N/V/D (5), Facial Swelling (2)]
Anticoagulants: Coumadin (2), Eliquis (2) [GI Bleed (1), Thrombocytopenia (2), Low Hgb]
Chemo/Biologic: [Pancytopenia (2), Febrile Neutropenia, N/V/D]
Opioids: [Encephalopathy (20), Constipation (11), N/V/D (3)]
Steroids: [Hyperglycemia (87), Leukocytosis (23), Encephalopathy (2), Cushing Syndrome]
Other: Mostly blood pressure medications associated with hypotension (5) or bradycardia (8);
diuretics associated with AKI
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Antibiotics: Levaquin (7), Bactrim (7), Amoxicillin (5), Doxycycline (4); [N/V/D (15), Rash (11)]
Anticoagulants: Coumadin (19), Eliquis (10), Xarelto (8); [GI Bleed (20), Coagulopathy (8)]
Chemo/Biologics: [Pancytopenia (21), N/V/D (20), Febrile Neutropenia (12)]
Narcotics: [Constipation (46), Encephalopathy (26), N/V/D (4)]
Steroids: [Hyperglycemia (103), Leukocytosis (34), Adrenal Insufficiency (3)]
Other: [Encephalopathy (33), Hypokalemia (14), Bradycardia (12), Hyponatremia (11), AKI (10),
Syncope (6)]
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Adverse Drug Reaction (ADR) Summary
April 2018 through May 2018
Category 1: Commonly recognized ADR’s which are expected and do not result in serious
medical consequences or extended hospitalization (e.g. antibiotic rash, nausea, mild
hypokalemia).
Category 2: Significant ADR’s which extend hospitalization and/or require extensive
therapeutic measures (e.g. gastrointestinal bleed secondary to NSAIDs, Aminoglycoside
nephrotoxicity.
Category 3: A serious or rare ADR which has abnormal characteristics compared with published
reports of the reaction (e.g. heparin induced platelet aggregation resulting in limb amputation).
ADR’s from this category should be reported to the manufacturer and/or the FDA (MedWatch
or the Vaccine Adverse Event Reporting System).
Inpatient: 214 (43%)
Prior to hospitalization: 283 (57%)
Total: 497
Category 1: 351
Category 2: 145
Category 3: 2

April
1. Patient received lamotrigine as outpatient and experienced Stevens-Johnson syndrome.
May
1. Patient received amiodarone as outpatient and presented with hyperthyroidism,
thyrotoxicosis and lung disease which resulted in patient death.
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Antibiotics: rash most common, gi disturbances, AKI with Bactrim (1)
Anticoagulants: Heparin – blood loss anemia; Lovenox – GI bleed; Coumadin – hematoma,
bleeding
Opioids: Constipation most common (22); AMS (6); nausea/vomiting (2); hypotension (1),
itching (1)
Steroids: Hyperglycemia and leukocytosis most common, psychosis (1), insomnia (1)
Other: Mostly diuretics associated with AKI/increase in SCr or electrolyte disturbances; blood
pressure medications associated with hypotension or bradycardia
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Antibiotics: Bactrim (AKI and Rash most common)
Anticoagulants: Eliquis most common, Xarelto & Coumadin as well—various bleeds associated
Antineoplastics: Pancytopenia/anemia and Neuropathy most common
Narcotics: constipation most common; respiratory depression, AMS, hypotension
Steroids: Hyperglycemia and leukocytosis most common, some cases of encephalopathy
Other: AKI and electrolyte imbalances from diuretics; angioedema from lisinopril; NSAID related
GI bleeds, symptomatic bradycardia/syncope with calcium channel blockers and beta-blockers

42

VANCOMYCIN (IV)
Automatic Pharmacy Consults
BACKGROUND:
The pharmacy department currently doses & manages approximately 250-300 vancomycin dosing
consults per month. This dosing service encompasses the vast majority of all patients receiving
vancomycin therapy from both hospitalists and other specialists including our infectious diseases
providers. However, the pharmacy has encountered sporadic situations in the recent months in which
providers assumed that pharmacy managed ALL vancomycin consults and the initial consult orders were
not written to formally notify pharmacy to assist with dosing management. These have been later
discovered by clinical pharmacy staff when it was noticed that patients were on vancomycin without any
corresponding levels or were noted to be on inappropriately high or low doses based on individual
patient pharmacokinetics.
RECOMMENDATION:
It is recommended to require an automatic pharmacy consult for all vancomycin maintenance therapies
to prevent inadvertent lapses in monitoring and possible adverse drug events related to inappropriately
low or high drug dosing. This process will ensure appropriate dosing and monitoring and alleviate the
need for clinicians to also include a “pharmacy consult” order along with all vancomycin orders.
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TITRATION - IV DRUG STANDARDS
Drug Name
Brand
(Generic)
Angiomax
bivalirudin

Argatroban

Drug
Category
Anticoagulant

Anticoagulant

Mixing & Concentration
250 mg/250 ml NS
Concentration = 1 mg/ml
Non-procedural use – HIT
treatment
250 mg/50 ml NS
Concentration = 5 mg/ml
Cath lab, procedural use, etc.
50 mg/50 ml D5W
Concentration =
1 mg/ml

lorazepam

Benzodiazepine
Anxiolytic,
sedative

50 mg/250 ml D5W
Non- PVC bag only
Concentration = 0.2 mg/ml

Brevibloc
Esmolol

Beta-blocker
Antiarrhythmic

2.5 gm/250 ml NS Premix
Concentration = 10 mg/ml

Bumex

Loop Diuretic

25 mg/100 ml
Concentration = 0.25 mg/ml

Calcium
Channel Blocker
Antihypertensive

25 mg/250 ml NS
Concentration =
0.1 mg/ml

Calcium Channel
Blocker
Antiarrhythmic

100 mg/100 ml NS or
D5W Concentration = 1mg/ml

Ativan

Bumetanide

Cardene
Nicardipine

Cardizem
Diltiazem

Cordarone
Amiodarone

Antiarrhythmic

Infusion: 250 mg/250 ml D5W
Non- PVC bag only
Bolus: 150 mg/100 ml D5W
(bolus may be mixed in PVC bag)

Pyxis

Dosing

Precautions or Special Instructions

Dosed as

• Initial dose dependent upon patient’s renal
function
• Observe patient for bleeding.
• Angiomax weight based protocol in Meditech
• d/c all other parenteral anticoagulants
• ECMO order set also available for ECMO
anticoagulation

mg/kg/hr

Reduce initial dose for hepatic insufficiency
Observe patient for bleeding.
Argatroban usage guidelines in Meditech
d/c all other parenteral anticoagulants

mcg/kg/min

• Patients receiving > 0.1 mg/kg/hr for > 48 hrs
should be evaluated for propylene glycol
toxicity

mg/hr

(Titrating & Tapering)
Wt Based Protocol: For treatment of HIT
or suspected heparin intolerance:
See Angiomax (bivalirudin) Weight Based
Dosing Protocol for starting rates and
titration information
Dose adjustments depend upon aPTT
results (see protocol)
Wt Based Protocol: For treatment of HIT
or suspected heparin intolerance:
See Argatroban Orders and Dosing
Protocol for starting rates and titration
information
Dose adjustments depend upon aPTT
results (see protocol)
Starting Dose: 0.5 mg/hr
Maximum Dose: 10 mg/hr
Increase or decrease by 0.5 mg/hr at 30minute intervals based on parameters as
determined by physician
Starting Dose: 50 mcg/kg/min
Maximum Dose: 300 mcg/kg/min
Titrate/taper in 50 mcg/kg/min increments
every 5 minutes based on parameters as
determined by physician
Starting Dose see MD orders
Maximum Dose: generally, 2 mg/hr
**continuous infusion – dose titration to be
specified by prescriber
Starting Dose: 2.5 mg/hr if SBP > 180
Or 5mg/hr if SBP > 200
Maximum Dose: 15 mg/hr
Increase or decrease by 2.5 mg/hr if SBP
> 180 or 5 mg/hr if SBP > 200 every 5-15
minutes until desired blood pressure (as
directed by physician)
is reached
Starting Dose: 10 mg/hr
Maximum Dose: 15 mg/hr
See Diltiazem Protocol for starting rates,
bolus information and titration information
or as parameters as determined by
physician
Bolus 150mg over 10-30 min, then
1mg/min x
6 hours, then 0.5mg/min x 18 hours or as
determined by physician
See Amiodarone IV Protocol
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•
•
•
•

• Monitor ECG and blood pressure closely
during infusion
• For SVT load c/ 500 mcg/kg over 1 min up
to 3 doses q4min
• Contraindicated for bradycardia
• Monitor patient response (edema, SOB,
etc.), BUN, Scr, electrolytes

mcg/kg/min

• With constant peripheral vein infusion,
infusion site should be changed at least every
12 hours
• Incompatible c/ HCO3 and LR

mg/hr

May depress cardiac conduction; headache,
hypotension, dizziness, flushing or fatigue

mg/hr

Should not be given to pts w/bradycardia, AV
block, severe hypotension, or severe respiratory
failure.

mg/min

Contraindicated in cardiogenic shock
Caution in allergies to iodine

mg/hr

Drug Name
Brand
(Generic)
Corlopam
Fenoldopam

Diprivan
Propofol

Dobutrex
Dobutamine

Drug
Category

Mixing & Concentration

Antihypertensive
Vasodilator

10 mg/250 ml NS
Concentration =
40 mcg/ml

Sedativehypnotic

1000 mg/100 ml (lipid
emulsion)
Concentration = 10mg/ml
Change bottle & tubing
q 12 hours

Inotropic agent
Cardiac
stimulant

250 mg/250 ml D5W Premix
Concentration =
1000 mcg/ml

Dopamine

Inotropic agent
Cardiac
stimulant
Vasopressor

400 mg/250 ml D5W Premix
Concentration =
1600 mcg/ml

Epinephrine

Cardiac
Stimulant
Vasopressor
Bronchodilator

2 mg/250 ml D5W
Concentration = 8 mcg/ml

Pyxis

Dosing

Precautions or Special Instructions

Dosed as

Hypotension, flushing, dizziness, headache,
reflex tachycardia, nausea and vomiting
Unlabeled use: Renal protection

mcg/kg/min

• Patient MUST be mechanically ventilated while
receiving Propofol in the ICU.
• Do not bolus
• May cause hypotension, profound bradycardia,
increase triglycerides, green urine, hiccough
• Reduce dose by ½ in elderly

mcg/kg/min

HTN, tachycardia, angina,
increased ventricular ectopy, hypokalemia,
nausea, HA

mcg/kg/min

(Titrating & Tapering)
Starting Dose:
0.03 mcg/kg/min
Maximum Dose: 1.6 mcg/kg/min
Increase or decrease by 0.05 mcg/kg/min at
15 minutes intervals until target blood
pressure (as determined by physician) is
reached
Starting Dose: 5 mcg/kg/min if RASS < 2
or 10mcg/kg/min if RASS > 3
Max dose: generally, 50 mcg/kg/min
Increase or decrease by 5 mcg/kg/min if
RASS < 2 or 10 mcg/kg/min if RASS > 3
at 5-10-minute intervals based on
parameters as determined by physician
Starting Dose: 2.5 mcg/kg/min
Maximum Dose: generally
20 mcg/kg/min
Increase or decrease by 2.5 mcg/kg/min
every 15 minutes based on parameters
determined by physician
Starting Dose: 5 mcg/kg/min
Maximum Dose:
20 mcg/kg/min (Hypotension/shock)
10 mcg/kg/min (AV Block/ bradycardia)
Increase or decrease by 1 mcg/kg/min
every 5-15 minutes based on parameters
determined by physician
(Utilize mcg/min dosing unless weight
based dosing ordered.)
MCG/MIN DOSING
Starting Dose: 1 mcg/min if MAP < 65 or 2
mcg/min if MAP < 55
Maximum Dose: generally, 50 mcg/min

Incompatible with HCO3
•
•
•
•

Tachycardia, palpitations, nausea, vomiting
Caution c/ allergies to sulfites
Inactivated by HCO3
Avoid extravasation ##

mcg/kg/min

Vasoconstriction-induced tissue sloughing
can occur.

mcg/min
-ORmcg/kg/min

Increase or decrease by 1 mcg/min at
3-5-minute intervals based
on parameters determined by physician
MCG/KG/MIN DOSING
Starting Dose: 0.05 mcg/kg/min If MAP <
65 or 0.1 mcg/kg/min if MAP < 55
Maximum Dose: 0.5 mcg/kg/min

Fentanyl

Giapreza

Narcotic
analgesic
Anesthesia
adjunct

Vasopressor

1500 mcg/30 ml*
Concentration: 50 mcg/ml
*To be infused via PCA pump
as continuous infusion

2.5 mg/250 ml NS

Increase or decrease by 0.05 mcg/kg/min
every 3-5 minutes based on parameters
determined by physician
Starting Dose: 50 mcg/hr unless SBP <
100, then start at 25 mcg/hr
Maximum Dose: generally, 200 mcg/hr
Increase or decrease by 50 mcg/hr unless
SBP< 100, then 25 mcg/hr at 30-minute
intervals until adequate analgesia is
maintained
Starting Dose: 20 ng/kg/min
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• Observe for respiratory depression,
bradycardia, urinary retention
• Tolerance can develop with prolonged use
• Avoid abrupt cessation

mcg/hr

• VERY EXPENSIVE ($1500-3000 per day)

ng/kg/min

Drug Name
Brand
(Generic)

Drug
Category

Mixing & Concentration
Concentration = 10,000 ng/ml
Note: dosed in nanograms

Angiotensin II

Pyxis

Dosing

Precautions or Special Instructions

(Titrating & Tapering)
Maximum Dose (hours 1-3): 80 ng/kg/min
Maximum Dose (after 3 hours): 40
ng/kg/min
Titration phase (hours 1-3)
Maximum dose 80 ng/kg/min
Start at 20 ng/kg/min and increase by 10
ng/kg/min every 10 minutes until MAP >
65 or until max dose reached (80
ng/kg/min)

Isuprel
isoproterenol

Labetalol
Trandate

Levophed
Norepinephrine

Inotropic/chronot
ropic
Antiarrhythmic

1 mg/250 ml D5W
Concentration = 4 mcg/ml

Alpha and BetaBlocker
Antihypertensive

300mg/300 ml D5W
Concentration: 1 mg/ml

Vasopressor

4mg/250 ml D5W
Concentration = 16 mcg/ml

• Appropriate use criteria:

Levophed rate of > 0.5 mcg/kg/min

PLUS utilizing a 2nd vasopressor

Infusion should not exceed 48 hours
• Should be used at the minimum rate required
to maintain BP along with other vasopressors
• Note maximum infusion rate differences (first
3 hours versus after 3 hours)
• Risk of VTE – patient should be on
pharmacologic VTE prophylaxis (Lovenox or
Heparin)

Maintenance phase (after 3 hours)
Maximum Dose: 40 ng/kg/min
After target MAP achieved, decrease by
10 ng/kg/min every 10 minutes as long as
target MAP maintained (dose range 1.25 –
40 ng/kg/min). Minimally effective dose
should be utilized.
Starting dose: 2 mcg/min
Maximum Dose: generally, 10 mcg/min

• Cardiovascular effects include: sinus
tachycardia, atrial and ventricular
tachycardia. Fatal ventricular arrhythmias
have been seen when heart rates increased
Increase or decrease by 1 mcg/min every 15
above 130 bpm.
minutes until desired effect as per physician
•
May precipitate angina or coronary
parameters
insufficiency, especially in patients with
cardiogenic shock or ischemic heart disease
due to increased oxygen demand.
 Monitor BP closely. Can initially cause
hyper-tension followed by profound
hypotension.
Starting Dose: 2 mg/min
Monitor B/P closely during direct IV injection
Maximum Dose: generally, 300 mg total
and at least every 15 minutes during infusion.
daily dose
Increase or decrease by 0.5 mg/min at 10minute intervals
(Utilize mcg/min dosing unless weight
based dosing ordered)
MCG/MIN DOSING
Starting Dose: 4 mcg/min if MAP < 65
8 mcg/min if MAP < 55
Maximum Dose: 80 mcg/min
Increase or decrease by
1 mcg/min if MAP < 65 or 5 mcg/min if
MAP < 55 at 5-minute intervals based on
parameters determined by physician
MCG/KG/MIN DOSING
Starting Dose: 0.05 mcg/kg/min if MAP
65 or
0.1 mcg/kg/min if MAP < 55
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<

Dosed as

• Avoid extravasation ##
• Anxiety, N/V, HTN, urinary retention,
arrhythmias

mcg/min

mg/min

mcg/min
-ORmcg/kg/min

Drug Name
Brand
(Generic)

Drug
Category

Mixing & Concentration

Pyxis

Dosing
(Titrating & Tapering)

Precautions or Special Instructions

Dosed as

Maximum Dose: 1 mcg/kg/min

Lidocaine

Morphine

Narcan

Antiarrhythmic

Narcotic
analgesic

Opioid Reversal

Naloxone

Neosynephrine

Vasopressor

Phenylephrine

2 gm/500 ml NS Premix
Concentration = 4 mg/ml

30 mg/30 ml NS
(PCA at basal rate)
Concentration = 1mg/ml

4 mg/250 ml NS
Concentration = 16 mcg/ml

10 mg/250 ml D5W
Concentration = 40 mcg/ml
Should not be given undiluted.
All bolus doses should be mixed
in 50 ml NS prior to
administration

Nimbex
Cisatracurium

Neuromuscular
Blocker
(paralytic)

200 mg/100 ml D5W
Concentration = 2 mg/ml

Increase or decrease by
0.02 mcg/kg/min if MAP < 65 or
0.05 mcg/kg/min if MAP < 55 at 5-minute
intervals based on parameters determined
by physician
Starting Dose: 1 mg/min
Maximum Dose: 4 mg/min
Titrate upward per physician order.
Tapering: If the drip is infusing faster than
2mg/min OR has been infusing longer
than 36 hrs, half the dose for
8 hrs, then discontinue.
Starting Dose: 2 mg/hr
Maximum Dose: generally, 20 mg/hr
Increase or decrease by 1 mg/hr at 30minute intervals until adequate analgesia
is maintained.
Starting Dose: 0.4 mg bolus, then
2.5 mcg/kg/hr
Maximum Dose: variable
Increase or decrease by 0.5 mcg/kg/hr
every 15-30 minutes as needed for signs
of opioid over-sedation or respiratory
depression
Starting Dose: (severe hypotension):
20 mcg/min if MAP < 65 or
40 mcg/min if MAP < 55
Maximum Dose: generally
360 mcg/min
Increase or decrease by 10 mcg/min if
MAP < 65 or 20 mcg/min if MAP < 55 at
10-minute intervals based on parameters
as determined by physician
Bolus: 150-200 mcg/kg per MD Orders
Initial maintenance Dose: 1 mcg/kg/min
Normal maintenance dose range 0.5-10
mcg/kg/min
(max dose generally 10 mcg/kg/min)
Monitor depth of blockade every 20 mins
initially until stable dose (increase or
decrease by 0.5 mcg/kg/min), then every 1
hr according to patient’s clinical response
with peripheral nerve stimulator or BIS
based on parameters as determined by
physician.
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• Monitor ECG closely
• CNS side effects: dizziness, anxiety,
confusion, hallucinations, etc.
• Levels may be monitored
• Therapeutic levels: 1.5-5 mcg/ml

• Observe for respiratory depression,
constipation, N/V
• Tolerance can develop with prolonged use

mg/min

mg/hr

• If patients require repeated intermittent IVP
doses for initial reversal larger initial infusion
rates may be necessary (10-15 mcg/kg/hr)

mcg/kg/hr

• Avoid extravasation ##
• Use with caution in elderly, bradycardia, partial
heart block, hyperthyroid, myocardial disease,
severe atherosclerosis
• Correct volume deficiency before considering
this drug

mcg/min

• Preferred NMBA for patients with multisystem organ failure – organ independent
metabolism.
• Patients must have sedation and medication
for analgesia while on paralytic

mcg/kg/min

Drug Name
Brand
(Generic)
Nitroglycerin

Norcuron
Vecuronium

Drug
Category
Anti-hypertensive
Antianginal
Vasodilator

Neuromuscular
Blocker
(paralytic)

Mixing & Concentration
50mg/250 ml D5W Premix
Concentration = 200 mcg/ml

50 mg/500 ml D5W
Concentration = 0.1 mg/ml
(100mcg/ml)

Pyxis

Dosing
(Titrating & Tapering)
Starting Dose: 5 mcg/min
Maximum Dose: usually 200 mcg/min
Increase by 5 mcg/min every 3-5 minutes
up to 20 mcg/min based on parameters
determined by physician. If no response,
increase by 10 mcg/min every 3-5 minutes.
Taper per MD order.
Bolus: 80-100 mcg/kg per MD Orders
Initial maint. dose: 0.8 mcg/kg/min
Normal maintenance dose range: 0.8-1.7
mcg/kg/min
(max dose generally 1.7 mcg/kg/min)

Precautions or Special Instructions

Dosed as

• Headache, hypotension, tachycardia
• Do not filter (Gahart, 2004)
• Tolerance may develop if administered over 12
hr.
• Use extreme caution with inferior MI c/ RV
involvement

mcg/min

• Dose adjustment not necessary for renal
impairment.
• Patients must have sedation and medication
for analgesia while on paralytic

mcg/kg/min

Monitor depth of blockade every 20 mins
initially until stable dose (increase or
decrease by 0.3 mcg/kg/min), then every 1
hrs. according to patient’s clinical
response with peripheral nerve stimulator
or BIS based on parameters as
determined by physician.
Alpha2 agonist
Precedex
Dexmedetomidine Sedative-hypnotic

400 mcg/100 ml NS
400mcg/96cc NS from OR
Concentration = 4 mcg/ml

Inotropic agent

20 mg/100 ml D5W Premix
Concentration: 200 mcg/ml

Procainamide

Antiarrhythmic

1 gm/250 ml NS
Concentration = 4 mg/ml

Vasopressin

Vasopressor

20 units/50 ml NS
Concentration 0.4 units/ml

Benzodiazepine
Sedativehypnotic
Anesthesia

100 mg/100 ml NS
Concentration = 1 mg/ml

Primacor
Milrinone

Pitressin

Versed
Midazolam

Starting Dose: 0.2 mcg/kg/hr if RASS < 2
or 0.5 mcg/kg/hr if RASS > 3 or 1
mcg/kg/hr if RASS 5. Monitor for
bradycardia and hypotension
Maximum Dose: 2 mcg/kg/hr
Increase or decrease by 0.1 mcg/kg/hr if
RASS < 2 or 0.5 if RASS > 3 at 10-15minute intervals on parameters as
determined by physician
Starting Dose: 0.25-0.375 mcg/kg/min per
MD order
Maximum Dose: 0.75 mcg/kg/min, not to
exceed 1.13 mg/kg/24 hrs
Increase or decrease by
0.025 mcg/kg/min every 60 minutes based on
parameters determined by phys.
Usual Dose: 2 mg/min
Maximum Dose: 6 mg/min
Increase or decrease by 1 mg/min every 15
to 30 minutes until desired effect as per
physician parameters
Starting Dose: 0.04 units/min (do not titrate
unless ordered by MD)
Maximum Dose: 0.07 units/min
Increase or decrease by 0.005 units/min
every 10 – 15 minutes based on
parameters as determined by physician
If used for GI hemorrhage, Maximum
Dose: 1 units/min
Starting Dose: 1 mg/hr
Maximum Dose: generally, 10 mg/hr
Increase or decrease by
1 mg/hr at 15 min. intervals based on
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• Observe for hypotension and bradycardia with
loading dose or when starting at high doses.
Use with caution in patients with advanced
heart block. Decreases SNS activity.

mcg/kg/hr

• Has positive inotropic effect with vasodilator
activity – may cause hypotension
• Forms precipitate with Bumex or Lasix
• Should not be used longer than 48 hours

mcg/kg/min

• Decreases HR, monitor ECG, BP
• Infusion > 24 hrs: monitor Procainamide and
NAPA levels (active metabolite) esp. with
renal failure

mg/min

• Minimal information available for dosing in
vasodilatory shock. Dosing is researchbased.
• Must be administered via central line

• Monitor for respiratory depression and/or
hypotension
• May be dosed 0.02 – 0.1 mg/kg/hr
• Adjust for GFR < 30 ml/min

units/min

mg/hr

Drug Name
Brand
(Generic)
Zemuron
rocuronium

Drug
Category

Mixing & Concentration

adjunct
Neuromuscular
Blocker
(paralytic)

250 mg/250 ml NS
Concentration = 1 mg/ml

Pyxis

Dosing
(Titrating & Tapering)

Precautions or Special Instructions

parameters as determined by physician
Bolus: 0.6 – 1 mg/kg per MD Order
• Dose adjustment not necessary for renal
Initial maint Dose: 8 – 12 mcg/kg/min per MD
impairment.
Order
• Patients must have sedation and medication
(max dose generally 16 mcg/kg/min)
for analgesia while on paralytic.
Monitor depth of blockade every 20 mins
initially until stable dose (increase or
decrease by 1 mcg/kg/min), then every 1 hrs.
according to patient’s clinical response with
peripheral nerve stimulator or BIS based on
parameters as determined by physician.

## Call IV Team for infiltration of this drug
** May also be dosed in mcg/kg/min
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Dosed as
mcg/kg/min

