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PUT THE POWER OF A NETWORK BEHIND YOU

800-965-EPIC  |  EPICRX.COM

We Deliver Solutions for
a Healthier Bottom Line

EPIC Pharmacies, Inc. provides more than 1,500 independent member 
pharmacies across the U.S. with the group buying power and managed 
care solutions essential to delivering quality patient care. 

Membership o�ers:

• Group volume purchasing power
• Aggressive wholesaler pricing programs
• Pro�ts distributed to members at year-end
• EPIC Pharmacy Network, Inc. (EPN) membership fee 
 included at no cost – access to third-party contracts
• Clinical services tools, including expert assistance from our in-house 
 pharmacist and access to custom PrescribeWellness o�erings and EQuIPPTM

•  – free third-party claims reconciliation  
 program and automated reimbursements below cost system

•                                   – Web-based solution for pharmacy 
regulatory and compliance management

As a full-service lender, First Financial Bank understands the unique industries that serve our community.  
Drew Hegi offers specific experience with pharmacies and their needs including:

• Acquisition
• Equipment
• Expansion and remodeling
• Business refinancing
• Start-up loans

Aside from carefully crafted loans, you can also expect the best in friendly, responsive loan service that defines 
the difference we make. Give Drew a call today. It’s the right prescription for your pharmacy’s financial needs.

PHARMACY LENDING DIVISION

Contact Our Pharmacy Loan Advisor Today:

Choosing the right bank is the perfect 
prescription for mississippi pharmacies.

First Financial Bank - Professional Services Division@ffbpharmlending

Drew Hegi
1888 Main St., 

Suite C187
Madison, MS 39110

Phone: 601-594-6237
Fax: 601-790-7850

email: dhegi@ffb1.com

Scan to learn more 
about pharmacy lending
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MPhA Welcomes 2019-2020 Executive Committee

PRESIDENT, ROSS GUASTELLA – 
Ross began his career in pharmacy while 
working with his father in family owned 
pharmacies in Chicago. Ross is currently 
the Pharmacy Supervisor for CVS 
Health for Central Mississippi. 

PRESIDENT-ELECT, WES PITTS – 
Wes is Clinical Assistant Professor for 
the University of Mississippi and Union 
University Schools of Pharmacy and has 
precepted many students and pharmacy 
residents. 

VICE-PRESIDENT, PEYTON 
HERRINGTON – Peyton works as a 
Clinical Pharmacy Specialist at UMMC. 
Peyton received MPhA's Distinguished 
Young Pharmacist award in 2013 
and Member of the Year in 2019. He 
co-chaired the MPhA membership 

committee for two years before later 
joining the Executive Committee in 
2017. 

TREASURER, RANDY CALVERT 
– Randy has owned and operated 
independent pharmacies for 20 years, 
worked for large chain pharmacies, 
and in 2016 opened a Sports Medicine 
Pharmacy. He is well-known for his 
mission trips, where he takes medical 
and pharmacy students to Honduras 
and sets up medical clinics in the Andes 
Mountains of Peru. 

MEMBER-AT-LARGE, TRIPP DIXON 
– Tripp is currently a clinical pharmacy 
specialist in infectious disease and 
chairs the Antimicrobial Stewardship 
Committee at the Mississippi Baptist 
Medical Center in Jackson, MS. 

 MEMBER-AT-LARGE, BUDDY 
OGLETREE – Buddy has served as a 
coordinator for Drug Information and 
Investigational Drugs at the University 
of Mississippi Medical Center spending 
over 30 years at UMMC. He was also 
on the faculty of the University of 
Mississippi School of Pharmacy for over 
20 years. 

IMMEDIATE PAST-PRESIDENT, 
LAUREN BLOODWORTH – Lauren is 
currently a Clinical Associate Professor 
at the University of Mississippi School 
of Pharmacy in Oxford. Lauren has 
previously served as MPhA’s Central 
District Chairman from 2003-2007 and 
currently serves on the Education and 
Awards and Nominations Committees. 

EXECUTIVE COMMITTEE

Executive Committee, left to right: Buddy Ogletree, Randy Calvert, Ross Guastella, Wes Pitts, Peyton Herrington, Tripp Dixon, and Lauren 
Bloodworth.
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MPhA hosted its 148th Annual Convention and 

Tradeshow in Destin, Florida. This four-day event 

in June welcomed over 200 pharmacists, students, 

and members of the industry from all over the country. 

Pharmacists earned 10 CEs with nationally recognized speakers 

on subjects ranging from compounding to grassroots advocacy 

to a new drug update. The University of Mississippi School of 

Pharmacy hosted the opening night reception and pharmacists 

socialized during the Trade Show and the Awards Reception. 

Students participated in a session about financial planning 

and student panels. While the focus was on obtaining CEs, 

additionally, the convention hosted a trade show, an awards 

ceremony, and welcomed the newest members of the MPhA 

Executive Committee. 
Thank you to the MPhA Education Committee for their 

wonderful educational programming. The convention would 
not have been possible without the support of our vendors and 
sponsors as well as student volunteers. 

Stay tuned; the 149th Annual Convention and Tradeshow is 
heading to the Crowne Plaza in New Orleans, June 6-9, 2020. 
Information about the convention will be announced in the 
following months. Be sure to stay up-to-date by following our 
social media pages and by periodically checking our website for 
updates. 

CONVENTION & TRADE SHOW

148th Annual Convention & Tradeshow
DESTIN, FLORIDA
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CONVENTION & TRADE SHOW

The 148th Annual Convention welcomed a new round of 

exceptional award winners in pharmacy industry from 

across Mississippi and Louisiana. 
We are fortunate to have incredibly dedicated, driven, 

and talented individuals representing the pharmacy industry. 
Each year MPhA, with the help of Pharmacists Mutual, APhA, 
NASPA, and Upsher-Smith, takes the time to recognize those 
who go above and beyond the call of duty.
• Student Pharmacy Award, Anna Touchstone

• Pharmacy Technician, James Hewlett and Ana Daisy 
Camarillo

• J.D. Slater District Achievement awarded to District 8 
• Distinguished Young Pharmacist, Meagan Brown
• Spirit of Pharmacy, Bob Wilbanks
• Excellence in Innovation awarded to Julia Woods. (Not 

pictured.)
• Member of the Year, Peyton Herrington (Not pictured.)
• Bowl of Hygeia, Randy Calvert
• Hall of Fame, Bob Broadus and Wilma Wilbanks

2019 MPhA Award Winners

Student Pharmacy Award, Anna 
Touchstone

Pharmacy Technician, James Hewlett Pharmacy Technician,  Ana Daisy 
Camarillo (left), with Wilma Wilbanks

Distinguished Young Pharmacist, Meagan 
Brown (center) with Matt Mangold and 
Lauren Bloodworth
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Spirit of Pharmacy, Bob Wilbanks and 
Wilma Wilbanks

Bowl of Hygeia, Randy Calvert (center) 
with Olivia Strain and Carol Anne Kennedy

Hall of Fame, Bob Broadus and Wilma 
Wilbanks
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CONTINUING EDUCATION

LIFE IN THE FAST LANE: Emerging Agents in 
Anticoagulation Reversal
By: Katherine Lee Barrack, PharmD
Peer Reviewed by: Buddy Ogletree, PharmD and Anna Touchstone, Student Pharmacist

INTRODUCTION
Anticoagulation therapy is the mainstay 
of treatment and prevention for atrial 
fibrillation and venous thromboembolism 
because thrombosis and thromboem-
bolic complications are associated with an 
increased risk of morbidity and mortality in 
this patient population.1 Since the introduc-
tion of direct oral anticoagulants (DOACs), 
their popularity has steadily increased. 
Studies have retrospectively assessed the 
impact of non-vitamin K antagonist oral 
anticoagulants (DOACs) and their impact 
on the management of atrial fibrillation.1 
Since 2009, the use of all oral anticoagu-
lants has increased by about 154,000 visits 
per quarter, with warfarin use showing a 
downward trend. During this same period,  
DOAC treatment visits trended upward 

with the most common DOAC being 
rivaroxaban.1 This was based on outpatient 
anticoagulation visits and prescriptions from 
2009 to 2014.1

The preference of providers to choose 
DOACs over vitamin K antagonists is due 
to a variety of reasons including favor-
able outcomes, patient compliance, ease 
of monitoring, lack of diet restrictions, and 
fewer drug-drug interactions.3,4,5 In addition, 
DOACs demonstrated equivalent efficacy 
in comparison to vitamin K oral antagonists 
(VKA) in large phase III clinical trials.3,4,5 
Researchers have found that the risk of 
major bleeding or death is no greater with 
DOACs than with warfarin in adults with 
venous thromboembolism.6 In patients with 
nonvalvular atrial fibrillation, apixaban and 
dabigatran were associated with a lower 

risk of major bleeding while rivaroxaban 
was associated with similar risk of major 
bleeding in comparison to warfarin.7 While 
the popularity of DOACs continues to rise, 
limitations in reversal of DOACs can com-
plicate the management of these patients 
during a life-threatening bleeding event.8

Management of Bleeding 
For DOACs, the most significant adverse 
effect is bleeding which ranges from minor 
ecchymosis to life-threatening hemorrhage 
such as intracranial bleeding and gastro-
intestinal bleeding. While gastrointestinal 
bleeding is more commonly seen, intra-
cranial bleeds are more deadly, with 30 
day mortality rates nearing 50%.2,9,10 The 
American College of Cardiology (ACC) 
decision pathway on the management of 
bleeding in patients on oral anticoagulation 
classifies the severity of a bleed as major 
or nonmajor.2 Then, the decision pathway 
continues in order to determine medical, 
surgical management, the appropriateness 
and time of restarting anticoagulation and 
impact of comorbidities and concomitant 
drug therapy.2 

A major bleed is defined as a bleeding 
event with one or more of the following 
three characteristics: 

• Hemodynamic compromise
• Occurring at a critical site
• Requires transfusion (>2 units of 

packed red blood cells) or associated 
with a hemoglobin drop in >2 g/dL.2 

A non-major bleed is defined as any 
bleed not classified as major. A critical site 
bleed is one occurring in an anatomical site 
where a bleed could compromise organ 
function such as intracranial hemorrhage 
or central nervous system bleeds (spinal 
or intraocular), thoracic, retroperitoneal, 
or intra-abdominal bleeds, as well as those 
occurring in a joint or a muscle.2 For he-

What’s in a name?
The 2010 FDA approval of the direct thrombin inhibitor, dabigatran (brand name – 
Pradaxa®) was a major breakthrough in the realm of stroke prevention strategies.17  Like 
warfarin, this was an oral agent; but, unlike warfarin, it was not a vitamin K antagonist. 
A few months later, in 2011, another option was approved by the FDA. This agent, 
apixaban, (brand name – Xarelto®), while still an orally administered medication, had a 
different target. It was an inhibitor of activated Factor X (FXa).18 Three additional FXa 
inhibitors have since been approved by the FDA. 

Several terms and abbreviations have been used to denote these new medications. 
Early after they became available, the designation, NOAC, was used. This could mean 
either New Oral AntiCoagulant or Novel Oral AntiCoagulant. Since the terms, “new” 
and “novel,” each seem to have a limited shelf-life, some use the term NOAC to denote 
a Non-vitamin K Oral AntiCoagulant.19 This is the way it is used in the 2016 edition of 
the “Chest Guidelines.”20

On the other hand, some feel the term,”NOAC,” could be mistaken for NO Anti-
Coagulation, and could potentially lead to a withdrawal of anticoagulant therapy. Many 
of these prefer the term, “DOAC,” to stand for Direct Oral AntiCoagulant. This term 
has been recommended by many groups, including The Scientific and Standardization 
Committee (SSC) of the International Society on Thrombosis and Haemostasis.19 Other 
terminology options have been proposed, as well, such as TSOAC (Target-Specific Oral 
Anticoagulant).19 In this article, the term, “DOAC,” will be used.
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modynamic instability the first sign present 
in patients will most likely be tachycardia 
compensatory to blood loss.2 Furthermore, 
systolic blood pressure is another key 
monitoring parameter. In addition to clinical 
signs, urine output, as a marker for organ 
perfusion, can be used to evaluate for 
hemodynamic instability. 

Oral anticoagulants should be stopped 
immediately upon identification of a major 
bleed followed by the initiation of the 
appropriate reversal agent.2 Laboratory 
testing should be completed including 
coagulation studies and blood type and 
crossmatch.2

Renal function assessment is also 
advised. As a result of renal function 
dependence from DOACs, patients with 
compromised kidney function tend to have 
higher blood levels and longer half-lives.2 
Dabigatran is the most dependent on the 
kidneys, with 80-85% of it being removed 
via renal excretion. Dabigatran is also the 
only DOAC that can be removed by dialy-
sis. The factor Xa oral inhibitors are more 
highly protein bound and rely less on renal 
excretion, therefore hemodialysis is not 
recommended for these agents.2,9

Prothrombin Complex Concentrate 
Prothrombin complex concentrate (PCC) 
contains vitamin K–dependent clotting fac-
tors. The factors come from pooled human 
plasma. The factors are purified and are 
free of viral contaminants.10 Nonactivated 
3-factor PCCs (aPCC) contain FII, FIX, and 
FX. They contain negligible amounts of FVII, 
protein C, or protein S. On the other hand, 
nonactivated 4F-PCCs ($F-PCC) contains 
FII, FVII, FIX, FX. It also has and protein 
C and protein S.10 The label for each vial 
states the amount of each vitamin K–de-
pendent factor in that specific vial. The 4F-
PCCs are the most commonly used PCC 
option for rapid reversal of anticoagulant 
induced bleeding or bleeding risk. They are 
compatible with all blood types and can be 
stored at room temperature as a lyophi-
lized powder. They can be reconstituted 
rapidly and infused promptly. When used to 
reverse warfarin or other VKAs, the dose is 
based on INR and body weight. 4F-PCCs 
contain a much larger concentration of 
vitamin K dependent clotting factors com-
pared to plasma. This allows for a smaller 
volume requirement and allows for a more 
rapid administration.

Newer Reversal Agents
The widespread use of oral anticoagulants 
for various conditions, along with significant 
morbidity and mortality related to hemor-
rhage has resulted in the necessity for rapid 
acting reversal agents for critical situations. 
In 2015, the Food and Drug Administration 
approved a reversal agent for the direct 
thrombin inhibitor (DTI), dabigatran.11 
Idarucizumab (Praxbind® – Boehringer), a 
humanized monoclonal antibody fragment 
(Fab), is indicated for reversal in patients 
treated with Pradaxa® when reversal of 
the anticoagulant effects of dabigatran is 
needed.11 Idarucizumab is a monoclonal an-
tibody fragment that binds with high affinity 
to dabigatran. Idarucizumab is adminis-
tered as a fixed dose intravenous infusion 
of 5 grams.11 When idarucizumab is not 
available, 4-factor prothrombin complex 
concentrate (4F-PCC) may be used.10,13

Shortly after the approval of idaruci-
zumab, a reversal agent for factor Xa (FXa) 
inhibitors became available. Andexanet alfa 
(Andexxa® - Portola Pharmaceuticals) was 
approved  2015.12 Andexanet alfa acts as 
a decoy to target and sequester, with high 
specificity, both oral and injectable FXa 
inhibitors.12 There are two regimens of 
andexanet alfa (high-dose and low-dose), 
with the choice based on the specific FXa 
inhibitor, as well as the dose.12 Dosing also 
depends on time since the patient’s last 
dose of the FXa inhibitor.12 If time since ad-
ministration is unknown or it has been less 
than eight hours since the last dose of ri-
varoxaban (>10 mg) or apixaban (>5 mg), 
the high-dose should be administered.12 
If it has been eight hours or more since 
the last dose of rivaroxaban or apixaban 
or rivaroxaban, administer the low-dose.12  

Low-dose consists of an initial IV bolus of 
400 mg follow by a continuous 4 mg/min 
infusion.12 High dose uses an initial IV bolus 
of 800 mg followed by a continuous 8 mg/
min infusion.12 Administer the intravenous 
bolus of andexanet alfa with a target rate 
of 30 mg/min, followed by continuous 
infusion for up to 120 minutes. Intravenous 
infusions of andexanet alfa should utilize a 
0.2 or 0.22 micron in-line low protein-bind-
ing filter 12 If andexanet alfa is not available, 
4F-PCC is the most studied nonspecific 
reversal strategy for FXa inhibitors.2 

Lastly, Ciraparantag (PER9777) is a 
small, synthetic molecule that binds to 
direct and indirect inhibitors of FXa and 
thrombin via a noncovalent charge-charge 
interaction. It is expected to be useful as a 
reversal agent for heparin, low molecular 
weight heparins, DTIs, and FXa inhibitors. 
This product is currently undergoing FDA 
review.2 

Conclusions
With increased use of DOACs, develop-
ment of antidotes and management strate-
gies remains vital to ensure patient safety.1,2 
Until recently, limited data advocated 
for withholding DOACs for nonemer-
gent reversal, and using PCCs for urgent 
reversal. However, the newer, more specific 
reversal options provide promising options. 
Clinicians should be keenly aware of the 
available options, forthcoming antidotes, 
and supporting clinical evidence in order 
to improve outcomes in the management 
of coagulopathic patients who are taking 
DOACs. 

Care teams need to effectively manage 
major bleeding in patients on anticoagu-
lants. Understanding the clinical profiles of 

Table 1: Comparison of DOACs2,14 

DOAC 
(Generic name)

DOAC Class
Time to Peak 
Concentration 

(hours)

Half-life 
(hours)

Renal 
Elimination 

(%)

CYP450 
Metabolism

Dabigatran DTI 1.3-3 12-17 80 No

Rivaroxaban FXa 2-4 2-3 66 Yes

Apixaban FXa 3-4 12 25-29 Yes

Edoxaban FXa 1-2 10-14 50 No

Betrixaban FXa 19-27 37 18-20 No

DTI – Direct thrombin inhibitor 
FXa – Factor Xa inhibitor
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anticoagulants and developing treatment 
and reversal strategies will help with the 
effective management of this life-threat-
ening emergency. While many clinicians 
are comfortable with the use of vitamin 
K, fresh frozen plasma and protamine, the 
use of prothrombin complex concentrates 
and more specific antidotes hold promise 
in improving the outcomes of patients who 
require emergent reversal of their antico-
agulant therapy. 
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Figure 1: Guidance for Administering Reversal Agents for Life-Threatening Bleed2,8,11-13 

1st Line Reversal Agent

VKA DTI FXa

Vitamin K 5-10 mg IV + 
4F-PCC* 

Based on INR: 
2-4: 25 mg/kg 
(max = 2,500 U)

4-6: 35 mg/kg 
(max =3,500 U)

>6: 50 mg/kg 
(max= 5,000 U) 

Idarucizumab (Dabigatran ® – 
Beohringer Ingelheim 5 mg IV 

4F-PCC or Andexanet alfa (ANDEXXA ® - 
Portola Pharmaceuticals)+

Low Dose
- Rivaroxaban <10 mg or apixaban 

<5 mg OR > 8 hours since last 
dose

Bolus – 400 mg 
Infusion – 4 mg/min for up to 120 mins

High dose 
- Rivaroxaban >10 mg or apixaban 

>5 mg AND < 8 hours since last 
dose or if that information is 
unknown 

Bolus – 800 mg 
Infusion – 8 mg/min for up to 120 minutes

* Or fixed dose (= 1500 U)
+  Standard vs. low dose 
U = units
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1. In patients taking oral anticoagulants, which type of bleed 
has the highest risk of mortality? 
 a. Intracranial 
 b. Gastrointestinal 
 c. Procedure-related 
 d. Pulmonary

2. Which of the following is a FXa decoy that is structurally 
similar to FXa but enzymatically inactive as an anticoagu-
lant? 
 a. Vitamin K 
 b. Idarucizumab 
 c. Four Factor Plasma Complex Concentrate 
 d. Andexanet Alfa

3. Which oral anticoagulant CAN be removed by hemodi-
alysis? 
 a. Apixaban 
 b. Rivaroxaban 
 c. Dabigatran 
 d. Betrixaban

4. A 95-kg man with atrial fibrillation taking apixaban 5 mg 
orally twice daily (last dose 4 hours ago) presents to the 
ED with major GI bleeding requiring reversal of apixaban. 
Which of the following is the correct dose of Andexanet 
Alfa? 
 a. 400 mg IV bolus followed by 480 mg over 2 hrs 
 b. 400 mg IV bolus followed by 960 mg over 2 hrs 
 c. 800 mg IV bolus followed by 480 mg over 2 hrs 
 d. 800 mg IV bolus followed by 960 mg over 2 hrs

5. Which of the following is a humanized monoclonal anti-
body for DOAC reversal? 
 a. Dabigatran 
 b. Vitamin K 
 c. Idarucizumab 
 d. Ciraparantag

6. Which of the following is a disadvantage of the use of 
fresh frozen plasma in comparison to plasma complex 
concentrate? 
 a. Cost 
 b. Not widely available 
 c. Thawing is required 
 d. Smaller volume is required

7. Which of the following is an advantage of plasma complex 
concentrate compared to fresh frozen plasma? 
 a. Cost 
 b. Availability 
 c. Lower risk of infection 
 d. All of the above 

8. Of the following, which agent has the most renal elimina-
tion? 
 a. Rivaroxaban 
 b. Apixaban 
 c. Edoxaban 
 d. Betrixaban

9. Of the following, which has the longest half-life? 
 a. Rivaroxaban 
 b. Apixaban 
 c. Dabigatran 
 d. Betrixaban

10. Which of the following is a critical site according to the the 
American College of Cardiology? 
 a. Intracranial 
 b. Intra-spinal 
 c. Pericardial 
 d. All of the above

11. Which of the following is the most appropriate dose/route 
combination of Vitamin K to be administered with 4F-PCC? 
 a. Vitamin K PO 5 mg 
 b. Vitamin K PO 10 mg 
 c. Vitamin K IV 10 mg 
 d. Vitamin K IV 1 mg

12. Which of the following is a characteristic of a major bleed 
as defined by the American College of Cardiology? 
 a. A bleed at a critical site 
 b. Hemodynamic stability 
 c. Transfusion of 1 PRBC 
 d. Hemoglobin drop (1 g/dL)

13. Which of the following is metabolized by CYP450? 
 a. Edoxaban 
 b. Apixaban 
 c. Dabigatran 
 d. Betrixaban

14. Select the correct drug and FDA-approved reversal agent 
pair : 
 a. Dabigatran – Vitamin K + 4F-PCC 
 b. Apixaban – Idarucizumab 
 c. Dabigatran – Andexanet alfa 
 d. Apixaban – Andexanet alfa 

15. The intravenous bolus of andexanet alfa has a target rate 
of ______________. 
 a. 30 mg/min 
 b. 30 mL/min 
 c. 30 mg/hr 
 d. 30 mL/hr

16. The FDA approved labeling for andexanet alfa provides 
dosing guidance for the reversal of which of the following 
anticoagulants? 
 a. Apixaban 
 b. Betrixaban 
 c. Dabigatran 
 d. Apixaban

17. Which of the following is a small molecule agent being 
studied as a reversal agent for both DTIs and FXa inhibi-
tors? 
 a. aPCC 
 b. 4F-PCC 
 c. Ciraparantag 
 d. Idarucizumab

18. Of the following filter types, which would be best to use 
when administering intravenous andexanet alfa? 
 a. 0.2 micron non-aqueous 
 b. 0.22 micron low-protein binding 
 c. 1 micron aqueous 
 d. 5 micron non-aqueous
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