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President’s Letter

Recently, the subject of mail order prescription importation 
from Canada has been front and center. President Trump and 
Senator Bernie Sanders are in favor of allowing importation 
of prescription drugs from Canada, and a Kaiser Poll has 
indicated that over 72% of Americans are in favor as well. 

Contrary to those in favor, NJ Senators Cory Booker and 
Bob Menendez helped defeat a federal budget amendment 
that would have permitted Americans to import prescription 
drugs from Canada. I am not being political here, and my 
views are solely my own, but I stand behind Senators 
Booker and Menendez.  

Not too long ago, a quarter page advertisement appeared 
in a major North Jersey newspaper for over 55 major brand- 
name prescription drugs at very low prices. Upon further 
review of the ad, in small print, it indicated “Prices shown 
are for the equivalent Generic Drug IF AVAILABLE.”  I 
further researched the company that placed the ad, and saw 
that this company was a “referral” service “that contracts 
with licensed Canadian and international pharmacies.”  
International   that statement alone is frightening. From 
my nearly 40 years in doing business with, and importing 
from, foreign producers of API’s (Active Pharmaceutical 
Ingredients) and finished dosage formulations, there is a 
difference between the origin of the API and the dosages 
that contain that API.  You only need to take a look at the 
FDA 483 inspection records for a firm, or warning letters 
issued, to see varying degrees of compliance that can 
impact patient safety. 

Along with FDA inspections, a number of safeguards are 
in place or in process of being implemented to protect the 
public.  The Drug Supply Chain and Security Act (DSCSA), 

enacted in 2013, called for a 10-year phase-in of systems, 
processes and labeling to ensure that all labeled product 
designated for human consumption is safe and effective.  
Implementation of Phase 2 of the Act is required by 
November 2017.  Compliance is mandatory for all providers 
of finished drug products in the United States.

Independent of the DSCSA Act, all U.S. licensed importers 
of finished dosage formulations and bulk API’s must 
abide by additional strict regulations.  The identification of 
the manufacturing source of the API, or the final dosage 
form, together with a “Track and Trace” of every step of the 
importation process must be provided. 

Manufacturing facilities of dose and API for U.S. consumption 
worldwide, must be inspected by the FDA and be approved.  
U.S. drug manufacturers must identify the source of all 
components of the dosage formulation so that the FDA can 
check the approval status of those sources.

The Canadian “FDA” equivalent, Health Canada, has 
comparable standards to our own, and I would not be 
hesitant to take drugs from Canada that were approved 
by them, and entered the U.S. through the proper licensed 
import channels.  The problem? When we see Canadian 
advertisements for mail order prescription drugs, on the 
surface they seem OK.  In reality, these drugs can come from 
anywhere in the world.  We must inform our patients that 
without FDA/Importation and DSCSA oversight, mail order 
prescription drugs obtained from Canada is medication 
Russian roulette.

Ronald J.Mannino, RPh
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From The Editors’ Desks...

Dear Colleagues,

This journal edition is dedicated to the advancement and 
exposure of articles written by our future pharmacists and 
graduate PGY1 and PGY2 pharmacists. Our Spring edition 
contains a variety of articles. Please enjoy and continue to 
encourage our future pharmacists in all of their endeavors!
 
As a reminder, we have a new writing opportunity for 
authors which began January 2017; providing authors 
the ability to write a review with a word limit of 500 words. 
Authors will have the ability to write a brief clinical overview 
of new or investigational new drugs, new indications for 
existing drugs, cost-effectiveness or a cost-utility analysis.  
Short reviews will also be accepted concerning new legisla-
tion, laws, prescribing rights for pharmacists, immunization 
laws, medication therapy management, pharmacogenom-
ics and pharmacoeconomics, as they relate to the practice 
of pharmacy. Authors may submit these reviews  by email to 
Marcella R. Brown, editor, at marcella.r.brown@gmail.com 
or co-editor Julie Kalabalik at juliek@fdu.edu.

We are now looking for articles for our Summer and Fall 
2017 issues with receipt deadlines of June 20th, 2017 and 

October 15th, 2017, respectively. Thank you for continuing  
to support the New Jersey Journal of Pharmacy and, as 
always, please consider becoming active in the develop- 
ment of the New Jersey Journal of Pharmacy, through 
either submission of an article or becoming a peer- 
reviewer. If interested, please reach out to Marcella Brown,  
President Ronald J. Mannino, Elise Barry, CEO, or one 
of the NJPhA officers. You may email ideas, submis-
sions, or concerns to marcella.r.brown@gmail.com or 
juliek@fdu.edu. We can help you with topic considerations 
for the journal.

Welcoming the warmer weather!

Marcella and Julie

Marcella R Brown, BS, MS, PharmD, MPH, BLSC, CGP, 
BCACP
Julie Kalabalik, PharmD, BCPS, BCCCP
Co-editors
The New Jersey Journal of Pharmacy
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New Drug Update: Idarucizumab (Praxbind®)
Fatema Abdel-Jawad, PharmD Candidate, 2017

Maria Leibfried, BS, PharmD, BCNSP, CCP, Clinical Assistant Professor

Introduction
Non-vitamin K oral anticoagulants have been approved for 
prevention and treatment of deep vein thrombosis (DVT), 
stroke, and pulmonary embolism (PE). Also known as “new 
anticoagulants” or “novel anticoagulants” (NOACs) and 
“direct oral anticoagulants” (DOACs),  the non vitamin K 
oral anticoagulants currently on the market are dabigatran 
(Pradaxa®, Boehringer Ingelheim Pharmaceuticals, Inc), 
apixaban (Eliquis®, Bristol-Myers Suibb Company), rivarox-
aban (Xarelto®, Janssen Pharmaceuticals, Inc), and edoxa-
ban (Savaysa®, Daiichi Sankyo, Inc.).

Of the NOACs, only dabigatran, which was approved by the 
United States Food and Drug Administration (FDA) in 2010, 
has a reversal agent.1 A lack of reversal agents for other 
non-vitamin K oral anticoagulants results in challenges in 
treating patients on NOACS who have life-threatening or 
serious bleeds, or require emergency invasive procedures.  
Without a reversal agent, management of bleeding from 
NOACs includes supportive care with blood products and 
intravenous fluids.2,3 Since the half-life of dabigatran is only 
10 to 17 hours, discontinuing the medication will result in 
a prompt decrease in drug levels, which may be the only 
required intervention for minor bleeding.1,2 Prior to the avail-
ability of idarucizumab, management of overdoses of dabi-
gatran was based on in vitro data and included activated 
charcoal. Management of bleeding from dabigatran also in-
cluded oral activated charcoal, diuresis, and hemodialysis.2 
Additionally, prior to the reversal agent, dabigatran was to be 
held for 1 to 5 days prior to surgery, depending on the renal 
function of the patient and the bleeding risk of the surgical 
procedure.1 Current European guidelines recommend the 
addition of idarucizumab to conventional supportive man-
agement of life-threatening bleeds from dabigatran.3 

Idarucizumab (Praxbind®, Boehringer Ingelheim Pharma-
ceuticals, Inc) was approved by the FDA in October 2015 and 
is indicated in patients who need reversal of the anticoagulant 
effects of dabigatran because of life-threatening or uncon-
trolled bleeding, or because they must undergo emergency 
surgery or an urgent procedure.4

Pharmacology and Pharmacokinetics 
Idarucizumab is a humanized monoclonal antibody Fab frag-
ment. It binds directly to dabigatran and its acylglucuronide 
metabolites. Dabigatran has a 350 times greater affinity for 
idarucizumab than it does for thrombin. Therefore, idaruci-
zumab neutralizes the anticoagulant effects of dabigatran.

Idarucizumab displays multiphasic kinetics and limited extra-
vascular distribution, with a mean volume of distribution at 
steady state of 8.9 liters, a total clearance of 47 mL/min, ini-

tial half-life of 47 minutes, and terminal half-life of 10.3 hours. 
In respect to specific populations, there are no dosage ad-
justments based on age, sex, race and body weight. Safety 
and efficacy have not been established in pediatric patients, 
no renal adjustments are required, and no formal studies in 
patients with hepatic impairment have been conducted.4

Clinical Trials
FDA-approval of idarucizumab was based on The RE-VERSE 
AD. This trial is an on-going prospective cohort study aimed 
to determine the safety of idarucizumab and its reversal of 
the anticoagulant effects of dabigatran in patients experienc-
ing a serious bleed or requiring an emergency procedure.  
The goal recruitment is up to 300 patients at more than 400 
centers in 38 countries.5 So far, data has been collected on 
123 patients,4 of which data was published on 90 patients.

These ninety patients were divided into two groups: group A 
had 51 patients who had a serious bleed while taking dabiga-
tran; group B had 39 patients who were on dabigatran and re-
quired urgent surgery or procedure. The median age was 76.5 
years old and the median creatinine clearance was 58 mL/min. 

Each patient received 5 grams of idarucizumab via direct 
intravenous infusion (2 vials of 2.5 grams administered no  
more than 15 minutes apart).  Patients were followed for 
at least one month. Blood samples were drawn at regular 
intervals within the first 24 hours to measure the ecarin 
clotting time (ECT) and diluted thrombin time (dTT), which 
were then used to calculate the percent reversal of the anti-
coagulant effect of dabigatran. This percentage was the pri-
mary endpoint of the RE-VERSE AD trial. Complete reversal 
was indicated by calculated percentage reversal of 100%. 
The secondary endpoint was the restoration of hemostasis.

It was found that the median maximum percentage reversal 
was 100% (95% confidence interval, 100 to 100). Idaruci-
zumab normalized the results of 88 to 98% of patients within 
minutes.

Adverse events reported in this trial included thrombotic 
events (5 patients), gastrointestinal hemorrhage (2 pa-
tients), post operative wound infection (1 patient), delirium (1 
patient), right ventricular failure (1 patient), and pulmonary 
edema (1 patient).5

Although not approved for use in dabigatran overdoses, a 
literature search of English-language publications yielded 
documentation of idarucizumab use in overdoses. One 
patient was a 68 year old female who ingested 125 capsules 
of dabigatran 150 mg. Within two hours of ingestion, gastric 
lavage and activated charcoal were administered, followed 
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by 5 grams of idarucizumab. This patient’s coagulation 
assays indicated reversal of the dabigatran effects, and 
hemodialysis was not necessary.6

Another publication from the United Kingdom reported a 
pediatric patient treated with idarucizumab. The 15 year old 
female ingested between 30 and 50 tablets of dabigatran 
150 mg. Her dabigatran blood levels were approximately 10 
times the therapeutic levels. Tranexamic acid and vitamin K 
intravenously were administered within 4 hours of ingestion, 
followed by idarucizumab 5 grams. Clotting factors returned 
to normal within 30 minutes of idarucizumab administration, 
and within 15 hours, dabigatran levels were not detectable.7

Dosage and Administration
The dose of idarucizumab is 5 grams administered intra-
venously as two 2.5 gram consecutive infusions or bolus 
injections by syringe as a one-time dose. Currently, there is 
limited data to support the use and efficacy of administering 
an additional dose of idarucizumab. However if patient con-
tinues to present with bleeding in combination with elevated 
coagulation factors after the first dose, an additional 5 gram 
dose may be administered.4  

Preexisting intravenous lines must be flushed with 0.9% so-
dium chloride prior to the administration of idarucizumab.4 
No other intravenous capatability information is available for 
idarucizumab,4,8 therefore it should not be diluted, mixed, nor 
infused via a Y-site with any other solutions or medications.

A publication reports a case of a patient that required two 
doses of idarucizumab. A 58 year old obese female was tak-
ing dabigatran 150 mg twice daily for three months, when she 
presented with bruising, epistaxis, and minor vaginal bleeding, 
dabigatran was discontinued. Three days after dabigatran dis-
continuation, bleeding increased, renal function decreased, 
and coagulation parameters were increased. Five grams of  
idarucizumab was administered, but the patient continued 
to have hematuria with elevated prothrombin time (PT) and 
activated partial thromboplastin time (aPTT). Hemodialysis 
was started on day 5, an additional 5 grams of idarucizumab 
and a second dialysis session were administered on day 6. 
The patient’s PT and aPTT decreased to acceptable levels.9

Storage
The solution is preservative free.

Vials stored in the refrigerator are stable until the manufac-
turer’s expiration date. Vials must not be frozen or shaken. 
Unopened vials can be stored at room temperature for up 
to 48 hours when protected from light, and up to 6 hours if 
exposed to light. Once the contents are removed from the 
vial administration should be within one hour.4 

Adverse Drug Reactions and Warnings
The most common adverse reaction was headache in at 
least 5% of patients. Other adverse events include throm-
boembolic risk, and hypersensitivity reactions.There are no 
contraindications for the use of idarucizumab and currently 

there are no known drug-drug interactions for idarucizumab. 
Since one dose of idarucizumab contains 4 grams of sorbi-
tol, it should be used cautiously in patients with hereditary 
fructose intolerance. 

Reversal of dabigatran therapy exposes patients to risk of 
thromboembolic events. To reduce this risk, restart anti- 
coagulant therapy as soon as medically appropriate.4

There is a potential for immunogenicity with idarucizumab 
because it is a monoclonal antibody. However, the observed 
levels of anti-drug antibodies found in patients who received 
5 grams of idarucizumab were found to have no impact on 
the pharmacokinetics, reversal effects or cause hypersensi-
tivity reactions.11

Conclusion
Idarucizumab is approved in the United States to reverse the 
anticoagulant effects of dabigatran in patients who have life-
threatening bleeding, uncontrolled bleeding, or require an 
urgent procedure or an emergency surgery. This is the first 
and only reversal agent on the market in the United States 
for one of the NOACs. The dose of idarucizumab is 5 grams  
intravenously for one dose. Idarucizumab should not be 
utilized in patients receiving NOACs other than dabigatran, 
nor in patients that have minor bleeding or are awaiting elec- 
tive surgeries or procedures. In Europe, idarucizumab is 
included in guidelines on the management of life-threatening  
bleeds from dabigatran.  One dose should be sufficient to 
reverse the anticoagulant effects of dabigatran, although 
there is limited data supporting additional doses.There is  
some evidence supporting the use of idarucizumab in 
patients that overdosed on dabigatran.

About the Authors:
Fatema Abdel-Jawad
PharmD candidate, 2017

Maria Leibfried, BS, PharmD, BCNSP, CCP
(Corresponding author)
Clinical Assistant Professor
201-447-8617
mleibfri@fdu.edu
Fairleigh Dickinson University School of Pharmacy
Florham Campus
230 Park Avenue, M-SP1-01
Florham Park, NJ 07932 
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Mary Bridgeman, PharmD
We congratulate Mary as a recipient of the 2017 Outstanding Women in Somerset County 
(Hillsborough, NJ) award in the education category.  Mary is a graduate of the Ernest Mario School 
of Pharmacy at Rutgers, and she completed her residency in Nephrology and Hypertension at 
Robert Wood Johnson University Hospital in New Brunswick. She is a certified Geriatric Pharmacist 
and Board-Certified Pharmacotherapy Specialist. Currently, she is working as a clinical associate 
professor at Rutgers in the Department of Pharmacy Practice and Administration. In addition, 
Mary maintains a practice in internal medicine at Robert Wood Johnson University Hospital.

Nimit Jindal, PharmD candidate
Nimit Jindal, an NJPhA student member, attends the Ernest Mario School of Pharmacy, Rutgers 
University. Nimit serves as an alternate student trustee on the NJPhA Board of Trustees, and he 
is active in many student programs both in New Jersey and on a national level.  Recently, he was 
elected President-Elect for the APhA Academy of Student Pharmacists. Nimit also spends his 
time working in the community pharmacy setting, helping patients with their medication-related 
needs. Congratulations to Nimit on this wonderful accomplishment, and the positive impact he 
will have on pharmacy. 

Ritesh Shah, RPh
NJPhA member, Ritesh Shah of Keansburg, NJ, recently showed his pharmacy prowess by saving 
the life of one of his patients. When a long-time patient came into his pharmacy complaining of 
being tired and not feeling well, Ritesh knew what to do. He immediately checked her blood 
pressure and found it to be dangerously low. Using his pharmacy knowledge, he administered 
salt to the patient to raise her blood pressure until EMS arrived. The patient was suffering from 
a pulmonary embolism, and his quick thinking saved the patient’s life. Congratulations, Ritesh! 
Your actions exemplify a pharmacist’s knowledge and concern for patients. 

Member Momentum
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Non-steroidal Anti-inflammatory Drugs:
Use and Consequences

Timothy Nguyen, PharmD, BCPS, CCP, FASCP
Maria Baraybar, PharmD candidate (P6)

Nubriel Hernandez, PharmD candidate (P6)

ABSTRACT
Objective:  Non-steroidal anti-inflammatory drugs (NSAIDs) 
have been used for many years for various ailments including 
inflammation, pain, fever, and others.  Over the years these 
agents have become readily available over-the-counter 
(OTC) for consumer use despite serious side effects that 
may occur.  The purpose of this research was to review the 
literature and investigate NSAID usage and profiles. 

Methods: A literature search was conducted utilizing the 
following databases: PubMed, Cochrane, and CINAHL. The 
following terms were used (either alone or in combination): 
NSAIDs, history, adverse drug reactions, side effects, trials, 
gastrointestinal (GI), cardiovascular (CV), renal function, 
COX-2 inhibitor, future research and risk factors. The search 
was conducted during the fall semester of 2015.

Results: Non-selective NSAIDs are associated with GI 
side effects including abdominal pain, dyspepsia, nausea, 
vomiting, heartburn, exacerbation of GERD, and gastric 
ulcerations.  Selective NSAIDs (coxibs) were later developed 
with the goal of circumventing these side effects; however, 
they tend to cause more CV side effects such as exacerbating 
hypertension, increased risk of myocardial infarction, and 
stroke. NSAIDs also affect renal function especially in those 
patients with chronic kidney disease (CKD) and older adults.  
NSAIDs are generally not safe for consumers if they are 
misused, abused, or mishandled.

Conclusion: NSAIDs are not safe for use in those with risk 
for GI conditions, CKD, heart disease, older adults, and 
other high risk factors. Clinicians should be more aware of 
the profiles of these drugs and continue to look into various 
ways to circumvent the side effects associated with NSAIDs 
so that they are safer for consumers. 

Introduction
Non-steroidal anti-inflammatory drugs (NSAIDs) are one 
of the most commonly used medications. They are either 
readily available over-the-counter (OTC) or are commonly 
prescribed by clinicians to treat pain and inflammation. 
NSAIDs work by blocking the cyclooxygenase enzymes and 
subsequently reduce prostaglandin production.1,2 Although 
they are highly effective anti-inflammatory and analgesic 
agents, they can lead to severe damage of the gastrointestinal 
(GI), cardiovascular (CV), and renal systems.2-8 Clinicians 
should continue to stay informed with this important class 
of medications and be able to consistently discuss benefits 
and risks with their patients.

History:
In 1897, researchers experimented with salicylic acid 
which was then used for its anti-rheumatic effects.1 The 
mission was to invent a derivative that would circumvent 
the unpleasant GI side effects. Researchers acetylated the 
salicylate with acetic acid which successfully salvaged the 
effects. Researchers acetylated the salicylate with acetic 
acid which successfully salvaged the anti-rheumatic benefits 
while bypassing the dyspepsia and unpleasant taste of 
salicylic acid and this marked the birth of aspirin.1 Aspirin 
has had many years of success as the go-to drug for pain 
and inflammation, however, consumers often forget that it 
has the potential to cause serious GI bleeding.1 

Ibuprofen was introduced in the late 60s and from then on, 
the issue of NSAID abuse and misuse became a public 
health concern as reports of adverse drug events (ADEs) 
emerged.2 Naproxen became available in the early 70s 
and similarly reports of GI hemorrhage emerged soon 
thereafter.3  

The selective cyclooxygenase enzyme-2 (COX-2) inhibitors 
(e.g., celecoxib and rofecoxib) entered clinical trials in 1995. 
Rofecoxib was approved and marketed as the most GI-toler-
able NSAID.4 Controversies soon developed as more safety 
studies emerged from the use of COX-2 inhibitors. In 2004, 
the results of the APPROVe trial5 confirmed a doubled risk of 
heart attack and stroke from the use of rofecoxib which led 
to its market withdrawal a year later along with valdecoxib 
(Bextra).5  

Methods 
A literature search was conducted during the fall semester of 
2015 utilizing the following databases: PubMed, Cochrane, 
and CINAHL. The following terms were used either alone 
or in combination: NSAIDs, selective, non-selective, history, 
adverse drug reactions, side effects, trials, gastrointestinal, 
cardiovascular, renal, COX-2 inhibitor, future research and 
risk factors. 
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Table 1. Summary and Highlights of NSAIDs10, 18-21

	 Drug	 Approved	 Comments

Aspirin (Acetylsalicylic Acid)	 1900	 •	 GI: Notoriously known to cause the most GI-bleeding at
			   high doses
		  •	 CV: Platelet dysfunction leading to increased risk
			   of bleeding, hemolytic anemias
		  •	 Renal (chronic therapy): Creatinine clearance reduction,
			   renal papillary necrosis, interstitial nephritis, tubular
			   necrosis, water and electrolyte acid/base imbalances.  
		  •	 Least potent inhibitor of renal prostaglandins 
			   (out of all nonselective NSAIDs)

Ibuprofen (Motrin©)	 1969	 •	 Less ADR incidence than aspirin
		  •	 GI: less GI bleeding compared to aspirin, diclofenac,
			   naproxen, piroxicam, indomethacin
		  •	 CV: Potential for increased CV events, up to 10%
			   incidence of HTN if given IV, increased risk of AMI
		  •	 Renal: AKI, high BUN with IV use

Naproxen (Aleve©)	 1976	 •	 GI: trial showed four-fold increase in ulcer complications
			   compared to other NSAID.
		  •	 CV: FDA confirmed that naproxen also causes increased
			   risk of AMI, CHF seen during post-marketing use, edema,
			   decreased risk of MI compared to other nonselective
			   NSAIDs and placebo
		  •	 Renal (chronic therapy): Papillary necrosis, nephrotoxicity
			   in children, AKI

Indomethacin (Indocin©)	 1982	 •	 CV: increase in risk of AMI 
		  •	 Renal: Most potent inhibitor of renal prostaglandins and
			   most associated with AKI than other NSAIDs
		  •	 Increased LFTs 

Ketorolac (Toradol©)	 1991	 •	 GI: Drug-induced heartburn, increased risk of GI hemorrhage.
		  •	 CV:  Edema, hypertension.
		  •	 Renal: further research is necessary

Ketoprofen (Orudis ©)	 1992	 •	 GI: Severe intestinal inflammation, IBS 
		  •	 CV: Increased risk of MI with increased duration of use or
			   with high-risk CV factors
		  •	 Renal: Impaired renal function (edema and high BUN) in a
			   trial of patients receiving regular or ER oral formulations 
			   for at least 4 weeks 

Diflunisal (Dolobid ©)	 1992	 •	 GI: Hemorrhage less common compared to aspirin
		  •	 CV: Increased risk of MI with increased duration of use or
			   with high-risk CV factors, palpitations, syncope, edema
		  •	 Renal: Hematuria, renal failure, proteinuria

Piroxicam (Feldene ©)	 1993	 •	 GI: Colitis, hemorrhage, perforation, obstruction, severe
			   intestinal inflammation, IBS, not recommended for high-risk
			   patients
		  •	 CV: Increased risks of stroke, MI, thrombotic events, HTN,
			   CHF, edema    
		  •	 Renal: Abnormal renal function, papillary necrosis in high-risk
			   patients (elderly, CHF, liver & renal failure)

Diclofenac (Voltaren ©)		  1995	 •	 CV: Edema, increase in risk of AMI 
			   •	 Renal: Unspecified renal pain, abnormal renal function
			   •	 Potent nonselective NSAID.  MI risk may occur without 
				    pre-existing risk factors
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Etodolac (Lodine ©)	 1996	 •	 CV: Edema, increased risk of AMI  
		  •	 Renal: further research is necessary
		  •	 Increased LFTs 

Celecoxib (Celebrex ©)	 1998	 •	 First COX-2 (along with rofecoxib) to reach the market.
		  •	 GI: Best safety profile in regards to GI side effects. PPI is
			   recommended as gastroprotectant with prolonged or high-
			   dose celecoxib
		  •	 CV: Increased risk of CV events (MI, stroke) has been proven
			   in doses exceeding 400 mg per day,  HTN incidence up to
			   12.5% in doses of 400-800 mg per day, peripheral edemas
		  •	 Renal: similar to non-selective NSAIDs, AKI, sodium and
			   potassium retention

Rofecoxib (Vioxx ©)	 1999	 •	 Withdrawn in 2004 due to proven increased risk of CV events
			   (APPROVe study).  Higher selectivity for COX-2 than Celecoxib.
		  •	 GI: VIGOR trial confirmed less GI side effects compared to
			   naproxen for treatment of rheumatoid arthritis
		  •	 CV: High-dose groups were at a 69% increased risk and also
			   low-dose groups at a 23% increased risk, increased risk of
			   CHF, pulmonary edema, and cardiac failure
		  •	 Renal: similar to nonselective NSAIDs, FDA-AERS reported
			   122 cases of renal failure (risk factors: elderly, HTN, DM, CHF,
			   pre-existing renal insufficiency)

Meloxicam (Mobic ©) 	 2000	 •	 GI: Dyspepsia, less GI side effects compared to celecoxib 
		  •	 CV: Less than 2% incidence in risks of MI, HTN, angina, CHF. 
			   Edema risk up to 4.5%
		  •	 Renal: further research is necessary
		  •	 Exceptional safety profile compared to other NSAIDs

Nabumetone (Relafen ©)	 2000	 •	 CV: Edema
		  •	 Renal: further research is necessary
		  •	 Liver: Increased LFTs (15% incidence)

Valdecoxib (Bextra ©)*	 2001	 •	 Withdrawn in 2005 due to fatal CV risks 
		  •	 GI: Less frequent (only up to 7%) effects with valdecoxib
			   compared to nonselective NSAIDs
		  •	 CV: MI deaths occurred
		  •	 Renal: Use of 10 mg daily increased BUN, serum creatinine,
			   proteinuria (up to 3% incidence).  Incidence of renal effects
			   comparative to naproxen, ibuprofen, diclofenac

	 Drug	 Approved	 Comments

Legends: ADR = adverse drug reaction, AKI = acute kidney injury, AMI = acute myocardial infarction, CHF = congestive heart failure, 
CV = cardiovascular, GI = gastrointestinal, IBS = irritable bowel syndrome, LFTs = liver function tests

Discussion
The side effect profiles associated with NSAIDs share simi-
lar characteristics but the incidence and prevalence rates 
may vary (Table 1. Summary and Highlights of NSAIDs).6-9 
The common GI side effects may include dyspepsia, con-
stipation, diarrhea, nausea, abdominal pain, and heartburn. 
6-9 GI side effects may occur in the stomach or intestines 
and may manifest as ulcerations, perforations, obstructions 
and/or bleeding.6-9 The common cardiovascular (CV) side 
effects may include increased risk of myocardial infarction 
(MI), hypertension (HTN), edema and chronic heart failure 
(CHF). 6-9 CV warnings include increased risk of thrombotic 
events, MI, ischemic heart disease, cerebrovascular dis-
ease (stroke, cerebrovascular accident, transient ischemic 

attack), and CHF. 6-10  It is recommended to use NSAIDs at 
the lowest effective dose and to avoid use of COX-2 selec-
tive agents as much as possible with the guidance of physi-
cians to weigh the risks versus benefits.11    

Other side effects such as stroke, thrombotic events, and 
kidney failure are also commonly seen but vary widely de-
pending on each agent. Renal effect warnings are also seen 
with multiple NSAIDs with common agents including but not 
limited to Voltaren©, Naprosyn© and Mobic©.6-13  This warn-
ing focuses on dose-dependent sodium retention, which 
can spike blood pressure and/or exacerbate CHF.  A similar 
recommendation here is to use NSAIDs at their lowest ef-
fective dose.11 
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All NSAIDs share commonalities regarding safety warnings 
and precautions and patients are routinely provided with 
a Medication Guide that informs about the common and 
severe side effects of NSAIDs as a class. Boxed warnings 
encompass risks of GI, CV and renal adverse events.6-14    

Aspirin is the oldest NSAID available. It exhibits both COX-1 
and COX-2 inhibition and has cardioprotective properties.1 
Aspirin is also formulated in enteric-coated form to minimize 
gastric ulcerations, however, the upper GI bleed incidence is 
the same regardless of the formulation.15 Patients at higher 
risk for GI hemorrhage regardless of the formulation include 
the elderly (65 years or older), chronic alcohol users (three 
or more drinks per day), patients on corticosteroids or anti-
coagulants, and patients with a current or prior history of GI 
disease.10  
 
Ibuprofen has a relatively safe profile and at doses of less 
than 1500 mg/day with short-term use, the GI effects are 
minimal.11 The common OTC dose is ibuprofen 200 mg with 
a recommendation of  maximum daily dose of 1200 mg. 
Patients should not take exceed 7 tablets a day in order 
to decrease the risk of GI side effects.6-9  As of 2015, the 
FDA acknowledged that all NSAIDs have the potential for 
increasing risks of CV side effects and ibuprofen is no ex-
ception.14  CV events are seen more with its intravenous ad-
ministration, which can lead to hypertension, hypotension, 
and/or acute MI (AMI).6-9  Its prolonged use at high doses 
regardless of formulation can also predispose a patient to 
CV risks. 6-9 Additionally, serum creatinine levels should be 
carefully monitored for extended periods of time in order to 
assess renal function. If signs and symptoms of nephrotoxic-
ity develop, the medication should be stopped immediately, 
manage properly, and renal function should normalize with-
in a week or so.12 In severe cases of nephrotic syndrome 
due to NSAID-use, short-term dialysis may be required to 
assist in normalizing renal function in certain patients.12

 
Naproxen, like aspirin, is thought to exhibit cardioprotective 
properties but it has become controversial as some stud-
ies depict increased risks of CHF and MI.3,10,14 The FDA ac-
knowledged available evidence pointing to increased risks 
of CV events is a class-wide effect of NSAIDs.14 Naproxen 
demonstrated a four-fold increase in gastric ulcer complica-
tions compared to other NSAID.13  Compared to aspirin and 
ibuprofen, patients on naproxen are more likely to complain 
of GI discomfort and approximately 25-50% of patients tak-
ing NSAIDs will complain of dyspepsia or abdominal dis-
comfort.13,16  Cases of acute kidney injuries (AKI) have been 
reported with naproxen, especially when used long-term.  
Other naproxen-induced renal effects include papillary ne-
crosis, nephrotoxicity, and AKI.12 

COX-2 preferential NSAIDs include piroxicam, diclofenac, 
etodolac, meloxicam, and nabumetone.17 Del Tacca17 refer-
ences a study where meloxicam added to aspirin and hepa-
rin showed a lower incidence of CV events versus aspirin 
and heparin alone.17 Meloxicam at a dose of 7.5 mg per day 
was also associated with less GI events versus diclofenac or 

piroxicam17 approved in 2000, has shown to have one of the 
safest profiles next to all NSAIDs. 17 Piroxicam, etodolac, and 
diclofenac are NSAIDs known to be associated high risks of 
GI damage, edemas, and renal abnormalities. Diclofenac is 
a potent NSAID which has shown at least a 30% incidence 
of edema compared to placebo.8,9

Sostres et al16 suggests that use of a proton pump inhibi-
tor such as esomeprazole (Nexium©) may be added to a 
traditional or COX-2 selective NSAID to alleviate the acidic 
effects on the stomach. The symptoms may subside or dis-
appear completely. If a patient begins a trial of traditional 
NSAIDs, he or she has the opportunity to switch to a COX-2 
selective NSAID with a greater likelihood of minimizing GI 
upset. However, if a patient were to start therapy with a COX-
2 selective agent then have to switch to a traditional NSAID, 
the chance of GI side effects would be introduced.16 Alterna-
tive agents should be considered for these patients, but if 
NSAIDs are deemed necessary by the clinician it is recom-
mended to re-initiate a NSAID at its lowest effective dose.16  

While it was a long-awaited success to formulate NSAIDs 
that circumvented GI issues, the advent of the selective 
COX-2 inhibitors brought on life-threatening such as CV 
events. The clinical trials for the COX-2 inhibitors rofecoxib 
and valdecoxib proved to cause fatal CV reactions and were 
withdrawn from the market in the mid 2000s.18 The one 
COX-2 inhibitor that has survived to this day is celecoxib 
(Celebrex©). However, the clinical trials which singled out 
celecoxib to be safe on the CV system are outdated and 
scarce. The high-risk population of patients who suffer 
from heart disease is rapidly growing; this should prompt 
for more current safety trials. Conaghan18 discussed the 
clinical trials performed with celecoxib and mentions that an 
algorithm or strategy is needed to select a proper NSAID 
for particular patients especially those at risk for both GI 
and CV side effects.18

According to Rao et al19 the future production of NSAIDs will 
focus on decreasing major CV and GI side effects. Mech-
anisms being explored include the development of hybrid 
agents such as nitric oxide donor-NSAIDs (NO-NSAIDs) 
and dual COX/lipoxygenase (LOX) inhibitors. Nitric oxide is 
known to have beneficial properties to the CV system by 
inhibiting platelet aggregation and in the GI, its function in-
cludes increasing mucosal blood flow, mucous secretion 
and inhibiting neutrophil aggregation.19  The theory behind 
dual COX/LOX inhibitors includes inhibiting leukotrienes 
and lipoxins that accumulate due to COX inhibition and are 
thought to produce general side effects seen with NSAIDs 
and COX-inhibitors.17  Other theories are currently being ex-
plored with the intention of finding the optimal NSAID that 
would have similar indications with minimal side effects cur-
rently seen with commercially available NSAIDs.19 

Conclusion
NSAIDs are drugs that exhibit side effects as a class and 
also carry agent-specific effects that in the long term may 
be detrimental to the GI, CV and renal systems. Careful 
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assessment of risks versus benefits is critical. Clinicians 
should be more cognizant of the individual safety profiles 
of these agents to be able to prescribe them appropriately 
while educating the patient on risks of misuse.
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Elbasvir/Grazoprevir (Zepatier®) for the
Treatment of Hepatitis C Virus

Kenneth P. Paulish, PharmD candidate 2017
Diane E. Hadley, PharmD, BCACP

Grace Earl, PharmD, BCPS

Introduction 
Elbasvir/grazoprevir (Zepatier®) received FDA approval 
in January 2016 for the treatment of chronic Hepatitis C 
virus (HCV) in adults for HCV genotypes 1 or 4.1 Elbasvir/
grazoprevir (Zepatier®)  is an antiviral drug available as a 
fixed-dose combination of elbasvir 50 mg and grazoprevir 
100 mg.1

Disease or condition: relevant background on clinical 
presentation
HCV affects about 3 million people in the United States, and 
approximately half are aware of their condition.2 HCV is di-
vided into 6 distinct genotypes, which is based upon the 
genetic material in the ribonucleic acid (RNA) strands of the 
virus.2 Of the 6 genotypes, genotype 1 is the most common 
in the United States.2 Most patients infected with HCV are 
asymptomatic.2 Abdominal pain, jaundice, and loss of appe-
tite are common when symptoms do occur.2 HCV patients 
who have cirrhosis may have accelerated disease progres-
sion and is main reason for liver transplant.2

Clinical Trials
The efficacy of elbasvir/grazoprevir was evaluated in six 
clinical trials which assessed 1,373 patients.1 The clinical 
trials demonstrated efficacy in both treatment-naïve and 
treatment experienced patients, with or without cirrhosis.1,2 

Sustained virologic response (SVR) was the primary end-
point in all trials and was defined as an undetectable HCV 
RNA level 12 weeks after cessation of treatment (SVR12).1,2

In detail, C-Edge-Treatment-Naïve was a randomized, 
double-blinded, placebo-controlled trial, which evaluated 
the safety and efficacy of elbasvir/grazoprevir for 12 weeks 
in treatment-naïve patients with genotypes 1,4, and 6.3 

Among the 421 patients, 37% were white, 22% had cirrho-
sis, and 91% had genotype 1 infection.3 Primary endpoint, 
SVR12 was achieved in 299 patients (95%).3 SVR12 rates 
were 92% in patients with genotype 1a, 99% for genotype 
1b.3  SVR12 was achieved in 100% of patients with geno-
type 4 and 80% for genotype 6.3  Of the patients with cir-
rhosis, 97% achieved SVR12.3 Headache occurred in 17% 
of all patients while fatigue occurred in 16%.3 C-EDGE TN 
confirmed that elbasvir/grazoprevir is highly efficacious and 
well tolerated for chronic HCV with genotypes 1, 4, and 6 in 
treatment-naïve patients, with or without cirrhosis.3  

Furthermore, C-SURFER was a randomized, double-blind-
ed, placebo-controlled trial, which assessed that efficacy and 
safety of elbasvir/grazoprevir in patients with HCV genotype 
1 and stage 4-5 chronic kidney disease.4  Of the 116 patients, 
115 (99%) achieved SVR12 (p<0.001).4 The most common 

side effects (≥10% frequency) were headache, nausea, and 
fatigue.4 This trial demonstrated that the combination of el-
basvir/gravoprevir is an effective treatment option for patients 
with HCV genotype 1 and severe renal impairment.4

Place in Therapy 
According to the 2016 Hepatitis C treatment guidelines, 
elbasvir/grazoprevir is a recommended treatment option 
for both treatment-naïve and treatment-experienced pa-
tients with HCV genotype 1 and 4 with or without cirrhosis.2 

Recommended duration of treatment is 12 weeks for treat-
ment-naïve patients with either genotype 1 or 4.2 However,  
treatment-experienced patients with baseline NS5A 
mutations the duration is extended to 16 weeks, due to 
possible resistance and treatment failure.1,2

Mechanism of Action, Costs, and Pharmacokinetics
Elbasvir/grazoprevir is given as a daily dose.4 Elbasvir acts 
by inhibiting HCV NS5A protein, which blocks viral replica-
tion at an early stage of assembly resulting in no release of 
viral RNA.5,6 Grazoprevir is an inhibitor of HCV NS3/4A pro-
tease, which blocks the enzymatic activity required to cleave 
HCV into essentials proteins.5,6  No dosage adjustments are 
recommended for renal impairment or mild hepatic impair-
ment.1 In certain populations, such as prior treatment failure 
with PEG-interferon, ribavirin (RBV) can be used in combi-
nation with elbasvir/grazoprevir.1,2 

Drug Interactions & Side Effects 
The most common side effects with the use of elbasvir/grazo-
previr were fatigue, headache, and nausea per the clinical 
trials.3 For those patients receiving elbasvir/grazoprevir with 
ribavirin, the most common side effects were anemia and 
headache.1,2  Elbasvir and grazoprevir are both substrates 
for CYP3A and P-glycoprotein hepatic enzymes. In addition,  
grazoprevir is a substrate for OATP1B1/3 hepatic trans- 
porters.1 Any inducers, inhibitors, and other substrates of 
these hepatic enzymes and/or transporters should be care-
fully reviewed for drug interactions. 

Monitoring (denote black box warnings, pregnancy 
warnings)
Complete blood count (CBC), creatinine level, glomerular 
filtration rate (GFR), and hepatic function panel are rec-
ommended after 4 weeks of therapy and as clinically indi-
cated.2 Quantitative HCV viral load is recommended after 4 
weeks of therapy and at 12 weeks following completion of 
therapy.2 If elbasvir/grazoprevir is co-administered with riba-
virin, contraindications to ribavirin apply such as worsening 
of cardiac disease and pregnancy.1
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Current statistics show that chronic wounds affect 6.5 million patients in the United States1. The implications of this statement are far 
reaching. Monetary costs are said to reach 25 billion dollars annually in the United States.1 The human costs associated with chronic wounds 
include pain, prolonged hospital stays, anxiety, increased morbidity, and even death. There are an increasing number of patients suffering 
from conditions that predispose them to chronic wounds. These diseases’ include but are not limited to diabetes and obesity. These trends 
indicate that these current human and monetary costs are likely to increase in the future.

These staggering statistics indicate that a multidisciplinary team of health professionals is essential to reducing these costs. One may wonder 
why the pharmacist, an expert on medication therapy management, has not branched out to become an expert on wound dressings as 
well. A pharmacist is a valuable part of an interdisciplinary wound care team as an expert on both the selection of wound care products 
and their labeled use. The wound care pharmacist is able to assess a patient’s medication regimen and optimize medication therapy while 
taking into account the patient’s current wound status. Pharmacists can assess diabetic patients for proper glycemic control to encourage 
wound healing and also target medications known to inhibit wound healing such as corticosteroids and recommend dose reductions or 
discontinuation where appropriate.  The wound care pharmacist is also able to assess the ever changing wound environment and proactively 
recommend treatment alternatives for a chronic wound that is not healing.

The American Board of Wound Management, recognized by the National Commission for Certifying Agencies, as well as other organizations, can 
provide essential information on preparation for becoming board certified in wound care as well as access to experts in the field, and competency 
testing for the pharmacist.  A certified wound care pharmacist can potentially reduce wound care costs in an organization, improve patient care, 
and enhances career satisfaction for the individual pharmacist.   

The following is a general overview of wound dressing selection and their role in proper wound care. 

What’s in a Dressing Selection?
A dressing should be selected that will maintain a moist, but not overly wet wound bed environment. The dressing should be able to absorb 
excess exudates if the wound bed is too wet. Conversely, if the wound is too dry the dressing should promote a moist environment.  Another 
function of the wound dressing includes thermal insulation which keeps the wound tissue as close as possible to normal body temperature. 

The Pharmacist’s Role in Wound Care with a focus on
Dressing Selection 

Sean LaFlamme, PharmD, CWCA, CGP, BCPS
Pharmacist

Bryn Mawr Hospital
Sean.D.LaFlamme@gmail.com
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Pharmacist:
1. Determine the place in therapy for common wound care dressing products

2. Identify medical conditions that effect wound healing

3. Review different dressing classes
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Dressings act to provide a barrier to protect the wound from bacterial infection. They will also protect wounds that have exposed nerve 
endings, decreasing experienced pain. Lightly packing wounds with selected dressings can eliminate dead space, this will prevent premature 
closure of a non-healed wound and abscess formation. Certain dressings can be used to help remove wound debris, thus assisting the body 
with debridement. Finally, dressings provide for adequate gas exchange, allowing the wound to breath.

There are an incredibly large number of wound care products on the market today. With so many choices, it can be hard to choose the best 
product for your patient. Dividing wound care products 8 essential categories can improve understanding of the products. 

Gauze Products 
Gauze products are considered non-occlusive, highly permeable, and are designed for single-use. They can be used as a primary dressing to 
pack a wound or can be used as a secondary dressing, lending to the versatility and advantage of gauze dressings. Gauze products can be 
used on both infected and non infected wounds. They are considered the dressing of choice for wounds with frequent dressing changes to 
decrease cost. This is especially true with infected wounds or wounds that are being treated with enzyme debriding agents. Roll gauze can 
be especially useful for patients with fragile skin where adhesive products may cause further skin damage.

Impregnated Gauze Products 
Impregnated mesh gauze can be impregnated with a number of different substances including petroleum, zinc, or bismuth. These dressings 
will always be a primary contact layer and always require a secondary dressing to secure. They are non-adherent and commonly used for a 
wound with a granulating wound bed. One noted precaution with the use of gauze impregnated with bismuth is that it may cause irritation, 
dermatitis, or inflammation in some patients.

Transparent Films
Transparent films are thin polyurethane sheets coated with a hypoallergenic adhesive that is inactivated by moisture allowing the film to stick 
to dry, periwound skin, skin located around the wound, instead of the wound bed.  Transparent films are impermeable to bacteria but allow 
for gas exchange. They have no absorptive capability and are elastic and easily conformable to the wound. They enhance moisture by acting as 
a “blister roof.” This dressing will act as the roof on that blister locking in moisture. This is important to note as brownish tan fluid may appear 
under the dressing that can sometimes be mistaken to be an infectious process. This, however, is actually the normal function of the dressing 
and it is important to advise patients and caregivers of this. Transparent films are not indicated for infected or heavily draining wounds.   

Hydrogels
Hydrogels are used to donate moisture to dry wounds. They consist of 80% to 99% water or glycerin. They absorb minimal amounts of exudate 
and always require a secondary dressing. Hydrogels enhance hydration and are effective at softening eschar especially in combination with 
occlusive dressings such as a transparent film. Hydrogel sheets are particularly useful for skin tears.  Hydrogels should not be used on infected 
or gangrenous tissue, and should not be used on heavily draining wounds. The use of hydrogels may cause maceration to the periwound skin. 

Hydrocellular Foams
Hydrocellular foams are really the work horse in wound care. They are the most versatile of all the wound dressings. They have a polyurethane 
backing and hydrophilic side ready to absorb moisture from the wound. They are permeable to gas but not bacteria and provides thermal 
insulation. The adhesive is not overly sticky so they are less likely to cause periwound damage upon removal. These dressings are ideal for 
pressure ulcers, wounds with minimal to moderate drainage, and granulating or slough covered wounds. Foams are not indicated for dry or 
eschar covered wounds or arterial ulcers. They are also not ideal for areas of high friction because of the reduced stickiness of the adhesive. 

Hydrocolloids 
Hydrocolloid dressings were once considered the workhorses in wound care before hydrocellular foams were introduced to the market. They 
contain hydrophillic colloid particles with a film or foam backing and a strong adhesive. They absorb fluid slowly with the colloid particles 
becoming a gel-like mass, providing thermal insulation, and are an effective barrier to outside microbes, reducing the risk of infection. They 
enhance moisture retention and are useful for many types of wounds including but not limited to granulating wounds, dry necrotic eschar, 
minor burns, pressure ulcers and venous insufficiency ulcers. They should not be used on wounds with heavy drainage, and are contraindicated 
on infected wounds due to their occlusive nature. They should be used with caution in immuno-compromised patients and should only be 
used on patients with good periwound skin integrity as they may damage intact skin upon removal because of their strong adhesive properties. 

Alginates
Alginates are a product derived from brown seaweed. They form a gel like mass when in contact with exudates. They are non occlusive, 
therefore they can be used on infected wounds and are easily conformable. A moist, but not overly wet environment is maintained in a 
heavily draining wound to promote healing and prevent maceration of the surrounding skin. Alginates are only to be used on moderate to 
heavily draining wounds to avoid desiccation, or over drying of a wound.   
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Test and Evaluation Information:
Please enter this URL into your browser to access the home study test http://njpharmacists.org/continuing-education/home-study and scroll to 
the title of the home study activity. Members sign in, and non-members register for the activity. You will receive a confirmation email with the 
test link for pharmacists or pharmacy technicians. Learner feedback is important to judge the effectiveness of the CE activity. Your test score 
and the rationale for correct answers you selected will be displayed upon completion of the test, as required by ACPE.  NJPhA uploads credit to 
CPE monitor within 60 days of successful completion of the required materials. The test may be taken two additional times to achieve a passing 
grade for test scoring under 70%.

Composites
Composites are combinations of different classes of dressings. The easiest way to think of composites is to imagine a band-aid. They have 
an inner contact area to prevent sticking and prevent trauma, a middle layer used to absorb exudates, and an outer layer which is usually a 
semi-permeable plastic type material to keep debris out of the wound.

Advancing the practice of pharmacy means stepping into realms pharmacists are not traditionally involved. It makes sense for a pharmacist to 
become an expert on dressing selection and prescription drugs that focus on the promotion of wound healing.  New wound dressings are being 
introduced to the market, thus there is an ever evolving practice in wound care. Having pharmacists as part of the wound care team can enhance 
patient care and lower healthcare spending through utilization of their knowledge and expertise and being at the forefront of these changes. 
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My Meeting with a Congressman

Parisa Karimi, Pharm.D.

When former Congressman Scott Garret gave myself, 
co-resident Melanie Stewart and Program Director, Carlo 
Lupano, the opportunity to meet him, we thought it would 
be appropriate to discuss the current state of pharmacy and 
the direction that it is heading. As a pharmacy resident, I 
have an incredible opportunity to learn about the various 
functions of a clinical inpatient pharmacy. My experiences 
provide insight into novel treatment mechanisms for several 
disease states and illnesses. In addition, I am in a position 
to objectively experience clinical pharmacy as a practice, 
and have detailed discussions with other members of the 
pharmaceutical community about the future of pharmacy. 
Thus, meeting with a former Congressman to advance 
the pharmacy profession, and improve the healthcare 
system as a whole, is considered an eventful day. During 
our discussion, I elaborated on the pharmacist’s role 
in healthcare, and provided concrete examples of how 
pharmacists play an intricate part in optimizing patient care. 
Our discussion ranged from medication streamlining to cost 
waste minimization. The objective of our discussion was 
to generate a deeper understanding of the various ways 
pharmacists could improve patient care while reducing 
costs, if recognized as providers. 

One of the mechanisms discussed to improve patient care 
is empowering pharmacists to work within their scope of 
practice, and allowing them to bill for their services. The 
Pharmacy and Medically Underserved Areas Enhancement 
Act (H.R. 592/ S. 314) is bipartisan legislation that would 
amend the Social Security Act to include pharmacists on 
the list of recognized healthcare providers.  The proposed 
legislation would allow pharmacists to bill for specialized 
services based on the scope of practice in their states.1 
The services may include, but are not limited to, Medication 
Therapy Management (MTM), reducing emergency room 
and acute care visits by providing sound clinical counseling 
and reinforcement, and optimizing medication regimens 
through streamlining medication therapies. 

As recognized providers, pharmacists would be able to deliver 
care to patients in federally defined medically underserved 
areas. Now, pharmacists are paid when providing and 
dispensing a prescription medication to a patient. However, 
much of our work, such as MTM, goes undocumented and 
financially overlooked. This has major implications on the 
future of our profession, and on healthcare as a whole. 
Under the current system, pharmacists are performing their 
duty pro bono, without recognition and payment. This can 
eventually shape the education we receive and the methods 
by which we practice. Consequentially, patients will not 

receive optimal care without properly trained pharmacists, 
and this will contribute exponentially, to the rising costs 
of healthcare. Following the enactment of the Affordable 
Care Act, there has been l a large influx of patients into 
our healthcare system. Therefore, pharmacists have the 
opportunity to further utilize the skills that they have received 
through their Doctorate-level education, and through many 
years of professional experience. 

It is important for our leaders to objectively monitor the 
current state of our healthcare system. In doing so, it only 
makes sense to compensate highly trained healthcare 
professionals who work within their field of expertise to 
provide optimal patient care. In California, for example, 
the SB 493 bill was recently passed; now specialized 
pharmacists are recognized as providers.2 Furthermore, 
pharmacists can bill for 15–minute MTM sessions, order 
labs, and start/change/discontinue medications regimens 
pursuant to an order by a patient’s treating prescriber, and 
all in accordance with established protocols. 

This recognition of pharmacists sets the precedent for how 
pharmacist will be educated - and how pharmacists will - 
practice as healthcare continues to evolve. Pharmacists 
acting as providers will lower the costs to the health care 
system. Currently, Americans pay about $290 billion dollars 
for medications. That figure could be substantially lowered 
by reducing some of the 1.5 million preventable medication-
related health care problems. No one is better equipped with 
the skills and education than a specially trained pharmacist 
who can help prevent or fix these problems. 

As we continue to navigate through the complex intricacies 
of the healthcare system, recognition of pharmacists as 
providers will legitimize their expertise, and provide financial 
reimbursement for their services. This empowerment will 
further embolden the educational system of pharmacists 
and shape the profession to further optimize patient care. 

Parisa Karimi, Pharm.D.
PGY1 Resident
The Valley Hospital 
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The “Bowl of Hygeia”

2016 Recipients of the “Bowl of Hygeia” Award

The Bowl of Hygeia award program was originally developed by the A. H. Robins Company to recognize pharmacists across the nation 
for outstanding service to their communities. Selected through their respective professional pharmacy associations, each of these 
dedicated individuals has made uniquely personal contributions to a strong, healthy community. We offer our congratulations and thanks 
for their high example. The American Pharmacists Association Foundation, the National Alliance of State Pharmacy Associations and the 
state pharmacy associations have assumed responsibility for continuing this prestigious recognition program. All former recipients are 
encouraged to maintain their linkage to the Bowl of Hygeia by emailing current contact information to awards@naspa.us. The Bowl of 
Hygeia is on display in the APhA Awards Gallery located in Washington, DC.

Boehringer Ingelheim is proud to be the Premier Supporter of the Bowl of Hygeia program.
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W E ’ R E  C E L E B R A T I N G  A 

BIG  YEAR 
( O U R  1 2 5 T H  A N N I V E R S A R Y )

with a new home for the way 21st-century 
pharmacy is practiced. Our expanded building 
puts patient-centered, team-based care at  
the center of pharmacy education—by design. 
That’s right. Now we’re all set for . . .

ANOTHER ERA OF INNOVATION.

BIGGER 
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BOLDER 
VISION.  
The role of the pharmacist is expanding. 
So are we. Our 60,000-square-foot  
building addition opens this fall on  
Rutgers’ health sciences campus.
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