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Please consider renewing your membership, as well as,
inviting others to join MSHP. Together we can
accomplish great things for our patients and our
profession.

A Word from the President: Fall
Happenings in MSHP

As many of you know, October is American Pharmacists
Month and the week of October 16-22, 2016 is healthsystem Pharmacy Week. This is a great time to
acknowledge the role of pharmacists and pharmacy
technicians in health-system settings. Please take time
within your organizations to share your role with other
health care team members. Also, take a little time to
celebrate. Great ideas for pharmacy week activities can
be found on the ASHP website (www.ashp.org). Happy
Pharmacy Week!

Laura Butkievich,
MSHP President
Fall has arrived and MSHP is busy with activity. When
thinking about our theme of fitness and health, MSHP
continues to “get in shape” this fall as we work with our
new management company to complete the transition
process of management services. The MSHP Board of
Directors has been busy approving the MSHP Strategic
Plan for 2016 – 2017. The strategic plan will continue to
focus on three strategic priorities: patient care,
membership, and organizational performance. More
specific details of the strategic plan will be emailed out
to the membership, as well as, available on the MSHP
website.

If you have any questions for MSHP, please do not
hesitate to reach out. MSHP has a new contact email and
can be reached at mshp@qabs.com.

October MSHP Member
Checklist:

In September, MSHP had its Fall Meeting in St. Louis and
it was a success! This meeting provided presentations on
preceptor development, student sessions, and clinical
programing. The meeting also hosted a residency
showcase for students to talk to residency programs
located throughout the state and to learn more about
residency training.

 Renew MSHP Membership at
www.moshp.org
 Celebrate Health-System
Pharmacy Week October 1622nd
 Save the date for the MSHP &
ICHP Annual Conference:
March 31-April 1 2017 at The
Gateway Center
 Save the date for abstract
submissions for the Annual
Conference: January 30th

MSHP is currently underway with its membership
renewal process. MSHP members should have received
an email to renew membership dues. If you did not
receive an email, you can also go directly to the MSHP
website (www.moshp.org) and renew your membership.
MSHP membership provides many benefits including
educational programing, networking opportunities,
leadership opportunities, and advocacy for our
profession and practice in health-systems settings.
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Regulatory Update-MSHP Strategic Summary 2016-2017
by APRNs and PAs. It will be a delicate political
challenge to accomplish this next step. I believe an
advanced practice pharmacist title requiring advanced
credentials beyond the current MTS certificate is an
option to consider.

Bert McClarey
Strategic Planning
Late spring has been the traditional time for MSHP and
Board of Pharmacy strategic planning. New MSHP
officers learn what the Board of Directors wants to focus
on for the next year or so. BOP members determine their
priorities, and accept commentary from the public.
During the BOP open planning session this year Board
members emphasized that it is the role of the profession
to promote professional advancement and changes in
scope of practice, and the role of the Board to protect
the public. MSHP was formed almost 50 years ago for
these reasons. We must continue to evaluate practices
that provide safe, efficient patient care and present them
to the Board with proposals for implementation when
regulatory oversight is required.

Pharmacist administration of vaccines was the primary
goal of the 2009 MTS statute, and it was fortunate that
the authors included the broad protocol authority for
other medication therapy services and general authority
to administer medications. The first Administration by
Medical Prescription Order rule focused on
administration of vaccines in pharmacies, but we have
been promoting changes since 2009 to recognize special
allowances for hospital and health system practice
settings, including a proposal from a 2012 Missouri
Pharmacy Coalition committee. A current proposal from
the BOP Hospital Advisory Committee is almost
complete.

I suspect we each have a personal strategic planning
process. Seven or eight years ago as I contemplated
retirement from DHSS I determined to focus on certain
issues as long as I could still speak through DHSS. I set
personal goals to pursue changes in DHSS
pharmacy/medication management rules and in BOP
statutes and rules in the areas of pharmacist ordering
and prescribing, pharmacist administration of
medications and expanded use of technicians.

Advanced roles for pharmacy technicians is a perennial
topic for hospital pharmacists. “Tech check tech” has
been informally and semi-formally promoted for many
years. And, for many years when someone asked me at
DHSS if hospital technicians could perform certain
activities, I responded that MSHP should develop a
professional standard of practice that could be
recognized by BOP and DHSS. We were successful in
obtaining a BOP technician working group in 2011, but
disappointed that discussion of advanced roles was not
allowed.
The primary outcome was minimal
requirements for education and training and a list of
prohibited activities. This became the basis for a
proposed rule that still has not been promulgated due to
lack of approval from the Governor’s office. BOP has
recently convened a new technician working group that
includes three hospital pharmacists and a hospital
pharmacy technician.

We were successful in getting BOP to authorize a MTS
working group that developed rules in 2011 for the MTS
statute. Hospital pharmacists have been practicing
through protocols for many years, but it is still rare in
community practice. An organization representative
from a metropolitan area commented recently at a BOP
meeting the reason was that the MTS rules are too
complicated. Also, although the law gives broad
authority for pharmacists to modify medication therapy
by protocol, pharmacists still lack authority for controlled
substances and “prescribing” that is enjoyed
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BOP and our community practice colleagues generally
are not interested in mandatory standardized education
and training or advanced roles for technicians, and
generally oppose such suggestions. For many years I
have maintained that we need three levels of
technicians: non-dispensing, basic dispensing and
advanced roles. We also need a formal education and
training curriculum, and we can recognize a national
standard such as an accredited training program or
develop our own. The level of authority BOP has over
technician roles in hospitals is currently in question, but
it might be possible that requirements for hospital
technicians could be proposed through DHSS and BOP
under the new joint rules authority. In any event, MSHP
should propose the professional standard of practice.
During the last five or so years we have developed a
closer working relationship between MSHP, BOP, DHSS,
MHA and MPA. The Board has recognized by statute and
rule changes that it is safe and reasonable to provide
certain differences for hospital practice. I believe that
through this cooperation complete unification and a new
regulatory infrastructure for hospital practice is possible.
The level of success and the speed at which this occurs
will be based in part on both BOP and DHSS obtaining
additional staff hospital pharmacist expertise. This has
been discussed for several years but has not become a
planning priority.

Professional Development is the second objective and
includes the PAI effort of advancing technician roles. The
Communication objective proposes “one click send”
forms to legislators and other groups.
Under the Membership goal, the Engagement objective
provides for a new PAI Resident Group Taskforce that will
assist in efforts to advance technician roles and develop
technician CE. The Diversity objective requires all groups
whose efforts include advancing technician roles to
cooperate so that efforts are not duplicated. It is
imperative that MSHP send a consistent message from
the Public Policy Committee, the PAI Technician Roles
Taskforce and the BOD regarding technician roles. Any
changes in technician roles are dependent on regulatory
allowances.
BOP Strategic Planning
BOP held a two day strategic planning meeting this year,
with the first day being conducted by a contracted
facilitator. Topics included the traditional review of
mission, operations, SWOT, short and long term goals,
etc. The second day was consistent with previous years
in discussions of priority issues, including public
comments. A formal report will be available sometime
in October.
Discussion of 2016 legislation included implementation
of
bills
related
to
naloxone
dispensing,
telehealth/telemedicine and interchangeable biological
products.

MSHP Strategic Planning
For several years the first objective under the goal
Advance Patient-Centered Care has been Legislative
Performance. The strategic planning group and the
Board of Directors have again placed this topic as
number one in the plan. Three action steps focus on:




BOP is required to review all of its rules for
appropriateness over the next two years and has
determined a schedule. Rules scheduled for the October
2016 BOP meeting include Administration by Medical
Prescription Order, Administration of Vaccines per
Protocol, Non-Dispensing Activities, Certificate of MT
Plan Authority and MT Services by Protocol. One of the
general goals for this review is emphasis on plain
language in rules.

Ongoing relationships with BOP, DHSS, MHA and
MPA
Improving communication to the membership
regarding state and national legislative issues,
including a regular e-blast
Increasing promotion and participation in MPA’s
Legislative Day in Jefferson City

A presentation was made by PTCB regarding changes in
certification requirements. Goals for the Pharmacy
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Technician Working Group were also discussed, possibly
to include education and training requirements, patient
safety, and staff ratios.

Current topics include:



Administration by Medical Prescription Order rule
Hospital practice guidance document, with initial
focus on Class B hospital pharmacies
 Proposed hospital practice rule, with initial focus on
Class B hospital pharmacies
After these are complete, the committee will select
additional topics. Evaluation of joint rules procedures
and technician roles have been on previous lists.

DHSS Pharmacy Strategic Planning
The DHSS Pharmacy Services and Medication
Management rule with its many proposed revisions
represents the DHSS pharmacy “strategic plan” and has
been discussed here several times. Movement forward
is still pending final language on other DHSS rules that
include topics such as the definition of hospital premises.
The rule recognizes MTS and medication administration
by pharmacists as allowed by statute. Technician
requirements are minimal, including BOP registration
and evidence of education, training, experience and
demonstrated competency.

BOP Pharmacy Technician Working Group Topics
The Working Group includes 17 voting representatives,
including Diane McClaskey, David Wolfrath, Bert McClary
and Krista Kippenberger, CPhT. Greg Teale also
participated in the initial meeting held in August. The
specific topics the Board asked the Working Group to
advise on during the initial meeting were:

BOP Hospital Advisory Committee Role and Future
Topics


The HAC has met monthly since September, 2015,
alternating on-site meetings in Jefferson City with
telephone conference meetings.
The committee
discussed the role of the committee and future topics.
The statutory authority for the committee is to review
and make recommendations to the Board on the merit
of all rules to be jointly promulgated by BOP and DHSS,
but the Board has been generous in allowing the
committee to discuss a broad selection of
hospital/health system practice issues. Even though
some topics may appear to be non-hospital (e.g., LTCFs,
hospice, imaging centers, urgent care clinics), many sites
are licensed/certified by DHSS and/or CMS, and
medications are the responsibility of the hospital
pharmacist in most hospital-affiliated settings. It is
important to recognize this and discuss relationships
with other practice settings that may or may not fall
under BOP jurisdiction.




The current state of technician practice (what
activities are technicians currently performing in
the various practice settings?)
Missouri’s technician definition (is the definition
adequate/comprehensive?)
Current Board regulation (is the area being
adequately/appropriately regulated?)

Discussion of activities included tech-check-tech and
remote supervision in hospital settings. The group
recommended three registration categories: advanced
practice technicians, registered technicians and
registered support staff.
They recommended
unanimously that certification should not be a
requirement for any category. The group will review the
2011 legislative proposal and technician rules from other
states at the next meeting.
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College of Pharmacy News & Updates

St. Louis College of Pharmacy

pharmacy residency program in the region between St.
Louis and Memphis, Tennessee. In July, Kari Arellano,
Pharm.D. and Jessica Brinkmeyer, Pharm.D., began their
residency at Southeast Hospital in Cape Girardeau. As
the role of the pharmacist experiences rapid growth in
areas of direct patient care, I look forward to grow our
residency opportunities as well.

Dean Bruce Canaday, Dean of Pharmacy,
Professor, Pharmacy Practice
I hope you enjoyed the MSHP Fall Meeting held on the
campus of St. Louis College of Pharmacy. My thanks to
our faculty, alumni and respected pharmacists from
across the state who led excellent development sessions.
While on campus, attendees saw firsthand how our
campus continues to transform. Programming for the
meeting took place in the new Academic and Research
Building. Phase II of our campus master plan, the sevenstory, 193,000-square-foot Recreation and Student
Center is on schedule to be completed in early February.

Students at the College continue to capitalize on
excellent opportunities to expand their knowledge and
become better pharmacists. P3 student Benjamin Jolley
was named to the inaugural class of the Pharmacy
Quality Alliance (PQA)-CVS Health Foundation Scholars.
Just 19 students were chosen as scholars. Jolley will
attend the PQA Leadership Summit in November and
present results of his research project at the PQA Annual
Meeting next May. This new initiative designed to foster
student interest in performance measurement and
quality improvement, both of which are incredibly
important to the practice of pharmacy and health care in
America. Congratulations to Ben! As you can imagine,
we are very proud of him.

As our physical facilities grow, we’re also building strong
ties across the world as we become globally prominent
in pharmacy and health care education. We recently
celebrated the publication of “The Southern African
Pharmacy Technician Training Manual.” It is the first
manual designed specifically for English-speaking
pharmacy technicians in Southern Africa. The manual is
the result of a fruitful twinning partnership with Nelson
Mandela Metropolitan University in Port Elizabeth,
South Africa.

SAVE THE DATE!

Over the past several years, numerous St. Louis College
of Pharmacy students and faculty members traveled to
Southern Africa to develop the manual as well as teach
pharmacy technicians and other health care providers.
There is a critical need for trained pharmacy personnel in
the region to provide basic services like medication
distribution for an estimated 17 million patients living
with HIV and AIDS.

MSHP & ICHP 2017
Annual Conference
When: March 31st – April 1st 2017
Where: The Gateway Center

Closer to home, we’re expanding opportunities for
advance pharmacy training in Missouri. The College
recently
entered
a
new
partnership
with
SoutheastHEALTH to establish the first hospital-based

Poster Abstract Deadline: January 30th
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MSHP Membership Spotlight

Meet your MSHP Newsletter Committee
management of hypertension, diabetes, dyslipidemia,
smoking cessation, and anticoagulation. Her favorite
parts of this position are the direct patient interaction
and the professional development of her
students. Within MSHP, she is a member of the
Newsletter Committee and the current secretary of the
MMSHP affiliate. Additionally, she is a co-advisor for the
UMKC SSHP chapter (MU campus). Dr. Kasper enjoys
running, card-making, and spending time with her
husband and two daughters.

Anastasia Armbruster,
PharmD, BCPS

Anastasia Armbruster is an Assistant Professor of
Pharmacy Practice at St. Louis College of Pharmacy. She
completed a PGY-1 Pharmacy Practice Residency at West
Virginia University Hospitals followed by a PGY-2 Internal
Medicine at John Cochran VA/St. Louis College of
Pharmacy. She practices in an acute care setting in
cardiology and internal medicine at Missouri Baptist
Medical Center. Her research interests focus on
anticoagulation in the inpatient setting. She is a member
of ACCP, AACP and ASHP. She currently serves as
treasurer of St. Louis Society of Health-System
Pharmacists and faculty advisor for the Student Society
of Health-System Pharmacists. She has been recognized
as the Clinical Faculty Member of the Year and Faculty
Advisor of the Year. Anastasia enjoys traveling and
spending time with her husband and daughter.

Hannah Pope, PharmD,
BCPS

Hannah Pope is a Clinical Pharmacy Specialist in the
Cardiac Intensive Care Unit at Barnes-Jewish Hospital.
She also serves as the co-director of the Longitudinal
APPE Residency Preparatory Student Program at BarnesJewish Hospital. She received her PharmD from Purdue
University in 2010. Upon graduation she completed a
PGY-1 Pharmacy Practice Residency at Saint Louis
University Hospital followed by at PGY-2 specializing in
Critical Care at Saint Louis University Hospital. Prior to
joining the clinical pharmacy team at Barnes-Jewish
Hospital, she worked in the Cardiac Intensive Care Unit
at Saint Louis University Hospital and served as the PGY1 residency coordinator. She has served as a residency
representative and is also a Past President of St. Louis
Society of Health-System Pharmacists. She currently
serves at the chair of the MSHP newsletter committee.
She enjoys anything related to fitness especially running,
reading, dining, and spending time with her family.

Barb Kasper, PharmD,
BCACP

Barb Kasper has been a Clinical Assistant Professor at
UMKC School of Pharmacy at MU since July 2015. She
received her PharmD from South Dakota State University
in 2010. Upon graduation, she completed a PGY-1
residency at the Robley Rex VA Medical Center in
Louisville, KY. She spent four years as an ambulatory care
clinical pharmacy specialist with VA Illiana Health Care
System in Peoria, IL. She also served as residency
program director for two years. In her current position,
Dr. Kasper practices in ambulatory care at the Harry S.
Truman VA in Columbia, MO. She specializes in the

Know a member who you think should be featured
in the next membership spotlight? Contact the
newsletter committee for more information!
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Featured Cardiology Article
renin-angiotensin system with ACE inhibitors (Level of
Evidence: I A), or ARBs (Level of Evidence: I A), or an
angiotensin receptor-neprilysin inhibitor (ARNI) (Level of
Evidence: I B-R) in conjunction with evidence-based beta
blockers, and aldosterone antagonists in selected
patients, is recommended for patients with chronic
HFrEF to reduce morbidity and mortality”. Angiotensinconverting enzyme (ACE) inhibitors and angiotensin II
receptor blockers (ARBs) are both recommended, with
the highest level of evidence, to reduce heart failure
morbidity and mortality. ARBs are beneficial when a
patient is intolerant to ACE inhibitors.

Highlights of the 2016 ACC/AHA/HFSA Focused
Update on New Pharmacological Therapy for
Heart Failure
Hawa Awad and Jennifer Berhorst
UMKC PharmD Candidates, Class of 2017
According to the 2013 American College of Cardiology
Foundation (ACCF)/American Heart Association (AHA)
guidelines, heart failure (HF) is defined as “a complex
clinical syndrome that can result from any structural or
functional cardiac disorder that impairs the ability of the
ventricle to fill or eject blood”.1 The prevalence of HF is
estimated at more than 5.8 million people in the United
States, with one in five Americans developing the
disease.2 HF is also one of the leading causes of frequent
hospitalizations in the United States. Mortality rates are
50% within five years of diagnosis.1 Since the 2013 HF
guidelines were published, the FDA approved two
promising medications. Their place in therapy was
clarified in the 2016 ACC/AHA/Heart Failure Society of
America (HFSA)
Focused
Update
on
New
Pharmacological Therapy for Heart Failure.

The ARNI is one of the newest medications included in
the updated guidelines. The drug is a combination
product containing an ARB and a neprilysin inhibitor.5
Neprilysin is an enzyme that normally degrades
natriuretic peptides, bradykinin, and adrenomedullin. By
inihibiting neprilysin, the levels of these peptides
increase, resulting in vasodilation and sodium excretion.6
The first approved ARNI was valsartan/sacubitril.5 In the
PARADIGM-HF trial, valsartan/sacubitril was compared
to enalapril in patients with chronic heart failure and a
reduced ejection fraction. The results showed that
valsartan/sacubitril reduced cardiovascular death or HF
hospitalization by 20%.5,6 The guidelines state, “In
patients with chronic symptomatic HFrEF NYHA class II or
III who tolerate an ACE inhibitor or ARB, replacement by
an ARNI is recommended to further reduce morbidity
and mortality.” The dose of valsartan/sacubitril shown to
reduce morbidity and mortality was 160/200mg twice
daily.5

There are two different types of HF: heart failure with
reduced ejection fraction (HFrEF) is classified as having
an ejection fraction of ≤ 40% (also known as systolic HF).
Heart failure with preserved ejection fraction (HFpEF) is
classified as having an ejection fraction of ≥ 50% (also
known as diastolic HF).3 Patients with an ejection fraction
between 41 and 49% have borderline ejection fraction.
However, the disease characteristics most closely
resemble HFpEF. HF is staged using ACCF/AHA stages AD to recognize risk factors and structural cardiac
abnormalities, while New York Heart Association (NYHA)
utilizes classes 1-4 to assess severity of symptoms.4

The ARNI has the potential to cause hypotension, renal
insufficiency, and angioedema. Additionally, the ARNI
should not be administered concomitantly with ACE
inhibitors or within 36 hours of the last ACE inhibitor
dose, as both drugs break down bradykinin. This which
could lead to serious angioedema. Patients with a history
of angioedema should not receive the neprilysin
inhibitor, due to risk of angioedema reoccurrence.5 The

The management of Stage C HFrEF is the focus of the
2016 ACC/AHA/HFSA HF guideline update. According to
the guideline, “The clinical strategy of inhibition of the
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combination of an ARB with the neprilysin inhibitor was
shown to decrease the risk of angioedema.6
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Ivabradine is a new therapeutic agent that reduces heart
rate by selectively inhibiting the If current in the
sinoatrial node.5 A heart rate of 70 beats per minute
(bpm) or higher is associated with a 53% increase in
hospital admissions for HF.7 According to the updated
guidelines, “Ivabradine can be beneficial to reduce HF
hospitalization for patients with symptomatic (NYHA
class II-III) stable chronic HFrEF (LVEF ≤35%) who are
receiving
guideline
directed-evaluation
and
management, including a beta blocker at maximum
tolerated dose, and who are in sinus rhythm with a heart
rate of 70 bpm or greater at rest (IIa B-R).” The SHIFT trial
evaluated ivabradine versus placebo in patients with
chronic heart failure with reduced ejection fraction, who
were on stable background therapy, and had a recent HF
hospitalization in the preceding 12 months. Participants
treated with ivabradine showed an 18% relative risk
reduction in cardiovascular death and hospital
admissions for worsening heart failure.8 Ivabradine
should be initiated at a lower dose and then titrated to
the maximum daily dose of 15mg in two divided doses.7
Patients’ heart rate and symptoms of bradycardia should
be monitored, especially when used in combination with
beta-blockers.8
The addition of the ARNI (valsartan/sacubitril) or
sinoatrial node modulator (ivabradine), in appropriate
patients with HF, has the potential to further reduce
morbidity and mortality. Further studies will continue to
aim for improved care in the treatment of HF. A
comparison of an ARB alone vs ARNI is needed.
Additionally, optimal dosing of ARNI in HF has yet to be
established. Based on the recent clinical trials
performed, and the publication of updated treatment
guidelines, the place in therapy for valsartan/sacubitril
and ivabradine has greater clarity.
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Reversal of Direct Oral Anticoagulant
Therapy under Emergent Conditions

presence of drug, but are not adequate for describing
plasma concentrations of factor-Xa inhibitors.5,6 Table 1
summarizes select properties of DOACs.

Joseph Raible, Pharm.D. Candidate 2017, Gabrielle
Gibson, Pharm.D., BCPS, BCCCP and Emily Owen,
Pharm.D., BCPS, BCCCP

Reversal Strategies
Charcoal: Prevention of DOAC absorption from the
gastrointestinal tract can be accomplished with activated
charcoal. Although this mechanism seems ideal, use of
activated charcoal to adsorb DOACs from the
gastrointestinal tract is of limited use. In order to be
effective, activated charcoal must be administered prior
to systemic absorption of the DOAC. The time to peak
concentration for the DOACs ranges from 1-3 hours.10-13
Treatment with 50 g of activated charcoal two hours
after a 20 mg dose of apixaban reduced its AUC by 50%.14
A second dose of charcoal administered 6 hours later
continued to decrease serum levels by 28%, implying
bloodstream removal of apixaban via enteroenteric
recycling.14 Activated charcoal is optimally utilized when
dosed within two hours of DOAC ingestion with a single
dose of 25-100 g.15

Direct oral anticoagulant (DOAC) therapy is used
frequently for the prophylaxis and treatment of venous
thromboembolism (VTE) and stroke prevention in atrial
fibrillation. While DOACs have proven useful in reducing
morbidity in these disease states, bleeding still remains a
significant concern.1-4 In instances of life-threatening
bleeding or need for emergent surgery, reversal of
anticoagulation is often required.5 In recent years,
pharmaceutical companies have begun development of
specific reversal agents for factor-Xa inhibitors
(apixaban, rivaroxaban, and edoxaban) and the direct
thrombin inhibitor, dabigatran. This review aims to
describe the currently available methods to control
emergent bleeding in patients who have received DOAC
therapy.

Hemodialysis: Emergent removal of DOACs from the
bloodstream using hemodialysis has been explored.
Unfortunately, dialysis is not a viable treatment for
removing factor-Xa inhibitors due to their highly protein
bound nature. However, direct removal of dabigatran
from the blood can be accomplished via intermittent
hemodialysis (IHD), sustained low efficiency dialysis
(SLED), or continuous venovenous hemodialysis
(CVVHD).16-18 Multiple case studies have demonstrated
56-91% reductions in plasma concentrations of
dabigatran utilizing IHD. Duration of dialysis ranged from
2-6 hours and there were significant variations in the
quantity of dabigatran removed for each individual.16
SLED was found to remove dabigatran faster than IHD17
but IHD was found to shorten dabigatran’s half-life to a
greater degree than CVVHD.18

Monitoring Anticoagulation: Unlike warfarin, regular
monitoring of DOACs is not required. However, the
presence of DOACs in the plasma may be measured using
a variety of tests. Dabigatran’s effect on the coagulation
cascade can be detected using ecarin clotting time (ECT),
thrombin time (TT), or activated partial thromboplastin
time (aPTT).5,6 While ECT was specifically developed to
evaluate the efficacy of direct thrombin inhibitors, it is
not routinely available in the clinical setting.7 Although
linear at low plasma concentrations of dabigatran, aPTT
becomes non-linear at higher plasma concentrations and
cannot be used to evaluate dabigatran efficacy. While TT
is sensitive to the presence of dabigatran, it cannot be
used to assess the plasma concentrations of
dabigatran.5,6 The most reliable indicator of
anticoagulant activity for the factor-Xa inhibitors are
anti-factor-Xa levels. Each factor-Xa inhibitor requires
use of its own reagent to determine anti-Xa levels, which
are not commercially available.6-9 Factor-Xa inhibitors
also increase prothrombin times (PT); however, these
increases may indicate the
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Table 1: DOAC Properties and Reversal Options.
Dabigatran
Rivaroxaban
Apixaban
Edoxaban
Half-life, T½ *
12-17 hr
5-9 hr
8-12 hr
10-14 hr
Activated Charcoal
Yes
Yes
Yes
Yes
Dialyzable
Yes
No
No
No
Reversal Agent
N/A
Four-factor PCC: 25-50 units/kg (10-30 min)
(time to reversal)
aPCC: 30-50 units/kg; 200 units/kg/day max (30 min)
Idarucizumab: 5 g IV (<5 min)
Adexanet alfa** (immediate)
Ciraparantag** (30 min)
Monitoring
TT, aPTT, ECTƗ
PT, Anti-XaƗ
Parameter
* may be prolonged in renal insufficiency
** not yet FDA-approved
Ɨ

not commercially available

PCC = Prothrombin Complex Concentrate, aPCC = Activated Prothrombin Complex Concentrate

Prothrombin Complex Concentrates: Prothrombin
complex concentrate (PCC) is available in three variants
(table 2). Each of these PCCs supplements the
coagulation factors in patients who have been treated
with DOACs.6 Unlike the reversal of vitamin K
antagonists, vitamin K is not useful for reversal of DOACs.
Dabigatran reversal in animal studies using four-factor
PCC resulted in decreased clinical bleeding, but did not
normalize aPTT, ECT, or TT.19 Four-factor PCC studies in
healthy humans treated with dabigatran did not
normalize laboratory bleeding assays; however, use of
aPCC for reversal resulted in normalization of laboratory
clotting assays.20 For factor-Xa inhibitors, both fourfactor PCC and aPCC were successful in restoring PT
levels to pre-anticoagulant levels, but clinical outcomes
were not evaluated in these studies.6,20 Four-factor PCC
dosed at 25-50 units/kg or aPCC dosed at 30-50 units/kg
is recommended for the reversal of factor-Xa inhibitors
or dabigatran based on site and severity of bleeding.20
Four-factor PCC contains small amounts of heparin; thus,
in patients who have a history of heparin induced
thrombocytopenia, four-factor PCC should not be
administered.

Idarucizumab (Praxbind®): In October 2015, the FDA
approved idarucizumab for the reversal of dabigatran.
Idarucizumab is a monoclonal antibody fragment that
binds to dabigatran with approximately 350 times the
affinity to that of thrombin’s affinity for dabigatran.21 The
resulting idarucizumab/dabigatran complex undergoes
renal elimination. Idarucizumab is administered as two,
2.5 g IV boluses or infusions separated by no more than
15 minutes or as a single infused dose.22 Complete
reversal is observed within minutes. However, in a small
number of patients, increased plasma concentrations of
dabigatran at 12 and 24 hours were observed in patients
with previously low levels.21 This is presumably due to
redistribution of dabigatran from tissue to plasma,
combined with the short half-life of idarucizumab. In
instances of rebound activity, repeat dosing of
idarucizumab may be considered; however, data to
support efficacy of a second dose is limited.23
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Table 2: PCC Products and Compositions.

ThreeFactor PCC:
Bebulin
®
Profilni
ne®
Four-factor
PCC:
Kcentra
®

aPCC:
FEIBA®

Fact
or II

Factor
VII

Fact
or IX

Fact
or X

2438
IU/m
L
150
IU*

trace
trace

2438
IU/m
L
100
IU

2438
IU/m
L
<100
IU*

1940
IU/m
L

10-25
IU/mL

2031
IU/m
L

2551
IU/m
L

1.3
IU/m
L

0.9
IU/mL
**

1.4
IU/m
L

1.1
IU/m
L

have shown that 100-300 mg of ciraparantag reverses
edoxaban activity in 10-30 minutes, with reversal lasting
up to 24 hours.25 In addition to the reversal of factor-Xa
inhibitors, ciraparantag also binds direct thrombin
inhibitors, unfractionated heparin, and low molecular
weight heparin, while avoiding binding to plasma
proteins and a variety of other non-anticoagulant
medications.25

Additiona
l
Compone
nts
Heparin: <
0.15
IU/mL
Heparin:
none

The reversal of DOACs under emergent conditions,
namely life-threatening bleeding or the requirement of
emergent surgery, can be accomplished by a variety of
methods. For the reversal of dabigatran, the approval of
idarucizumab will likely supplant charcoal, hemodialysis,
and PCC for reversal. Unfortunately, approval of
andexanet alfa was delayed pending further studies. As
a result, the only reversal agents available for factor-Xa
inhibitors are PCC and charcoal. While utilization of the
DOACs has potentially been limited by available reversal
agents, the emergence of idarucizumab, andexanet alfa,
and ciraparantag may lead to heightened provider
comfort with these agents.

Protein C:
21-41
IU/mL
Protein S:
12-34
IU/mL
Heparin: <
0.6 IU/mL
Albumin:
2-4
mg/mL
Protein C:
1.1 IU/mL
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* per 100 IU of IX
**activated
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Upcoming Newsletter Topic for November/December Newsletter
Topic: Endocrinology
Submission Date: November 14th, 2016
Submit to Hannah Pope, Hannah.pope@bjc.org

Future Newsletter and CE Article Topics:
January 9th
Topic: Psychiatry

Questions/Comments
If you have any questions or comments about MSHP Newsletter, please don’t hesitate to contact the
Newsletter Chair, Hannah Pope, hannah.pope@bjc.org or any other newsletter committee member.
2016-2017 MSHP Newsletter Committee Members
Hannah Pope, PharmD, BCPS
Anastasia Armbruster, PharmD, BCPS
Barb Kasper, PharmD, BCACP
Contact your fellow newsletter committee member for future 2017-2018 Membership Spotlights and Topic
Requests!
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