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1. Does concomitant administration of Piperacillin-Tazobactam
with Vancomycin really increase the incidence of acute kidney
injury? Lisa Katchan, Pharm.D. Candidate 2015", Taylor Seidel,
Pharm.D. Candidate 2015", Jennifer Bui, Pharm.D. Critical Care',
Faheem Younus, Chief Infectious Disease; (1) Department of
Pharmacy, University of Maryland — Upper Chesapeake Medical
Center, Bel Air, MD (2) Department of Medicine, University of
Maryland — Upper Chesapeake Medical Center, Bel Air, MD
PURPOSE: To validate whether patients concomitantly treated
with intravenous vancomycin and Piperacillin-Tazobactam (PT)
have a higher incidence of acute kidney injury (AKI) as compared
to those receiving vancomycin alone or with other antibiotics.
METHODS: We performed a retrospective chart review of 182
adult patients, 91 patients each group, at a community hospital
during a 4-month period. Patients who received vancomycin and
PT for at least 48 hours (Group 1), was compared to those who
received vancomycin alone or with other antibiotics (Group 2).
AKI was defined according to the RIFLE criteria (a 50%
increase in baseline serum creatinine developing within 7 days of
drug exposure). Duration of vancomycin exposure, steady state
trough vancomycin concentrations and other risk factors for AKI
were also measured.

RESULTS: There were no statistically significant differences
between groups 1 and group 2 regarding mean baseline serum
creatinine (1 mg/dL + 0.3 vs 0.9 mg/dL £+ 0.3, p =0.2), mean
final serum creatinine (0.9 mg/dL + 0.4 vs 0.9 mg/dL + 0.3,
p = 0.2, mean steady state trough vancomycin (14.9 pg/mL + 6.0
vs 14.3 pg/mL £+ 5.8, p =0.54), mean duration of vancomycin
(3.9 days + 2.4 vs 4 days + 2.4, p = 0.8), and mean number of
risk factors for AKI (1.5 £ 0.9 vs 1.5 + 1.1, p = 1.0), respec-
tively. The incidences of AKI are exactly the same, 5.5% for each
group.

CONCLUSIONS: Our study did not show an increased incidence
of AKI in patients receiving concomitant vancomycin with Piper-
acillin-Tazobactam compared to those receiving vancomycin
alone or with other antibiotics. Larger prospective trials are
needed to prove this correlation.

2. Cytochrome P450 (CYP) enzymes interaction risk of
brincidofovir (CMX001, BCV), a novel, broad-spectrum antiviral
Tim Tippin, Ph.D., Margaret Anderson, B.S., Laurie Keilholz, B.S.,
Marion Morrison, M.D., Greg Chittick, B.S., Herve Mommeja-
Marin, M.D.; Chimerix, Inc., Durham, NC

PURPOSE: BCV is an orally-administered lipid conjugate
nucleotide in Phase 3 clinical development for the prevention of
cytomegalovirus infection in hematopoietic stem cell transplant
recipients and for the treatment of adenovirus infection. In vitro,
BCV showed weak (CYPIA2, 2C9, 2C19, 2D6; IC50 22 to
28 uM) to moderate (CYP3A4/5, IC50 12 to 17 uM; 2B6, 1C50
11 uM; 2C8, IC50 5 uM) inhibition of CYP enzymes. The pur-
pose of this study was to evaluate whether co-administration of
BCV affects the pharmacokinetics of a sensitive CYP3A sub-
strate, midazolam (MDZ), in healthy human subjects when MDZ
is administered orally or intravenously.

METHODS: In this open-label, randomized, two-period, cross-
over study, healthy subjects were administered single oral
(2.5 mg) and intravenous (1 mg) doses of MDZ alone and in
combination with single oral doses of BCV (200 mg). Plasma was
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collected at 15 time points over a 24 hour period after dosing.
MDZ concentrations were measured using liquid chromatography
tandem mass spectrometry. MDZ exposure (AUC) was calculated
after oral and intravenous administration alone and after co-
administration of BCV, and compared using the exposure ratio
[(AUCnpz + Bev)/(AUCwMDzZ — Bev)l-

RESULTS: Twenty subjects (17 male; 3 female; mean age,
38 years) were enrolled. MDZ AUC calculated after oral and
intravenous administration alone and after co-administration of
BCV resulted in mean oral and intravenous MDZ AUC ratio
(90% confidence intervals) of 1.12 (1.08, 1.17) and 1.05 (1.03,
1.08), respectively.

CONCLUSION: In vivo effects of BCV on MDZ concentrations
did not meet FDA weak inhibitor criteria (i.e., >1.25 AUC
increase). Accordingly, no significant CYP3A-mediated interac-
tions are expected between BCV and other CYP3A substrates.
Interactions with medications eliminated by other CYP pathways
are also not expected, because in vitro inhibition of these CYPs
by BCV was comparable to, or less potent than inhibition of
CYP3A.

Adult Medicine

5. Using in-hospital COPD inhaled-medication regimens as
predictors for subsequent hospital admissions Daniel Longyhore,
Pharm.D., BCACP", Yang Ling Ren, Pharm.D.?, Robert Menak,
Pharm.D., BCPS, CGP? (1) Department of Pharmacy Practice,
Wilkes University, Wilkes-Barre, PA (2) Department of
Pharmacy, St. Luke’s University Hospital, Bethlehem, PA
PURPOSE: Chronic obstructive pulmonary disease (COPD) is
a leading cause for hospital readmission. The purpose of this
investigation is to determine if certain COPD-related medications
or medication combinations are associated with hospital readmis-
sion.

METHODS: We conducted a retrospective review of patients
admitted to our hospital from August 2013 through September
2014 with a primary diagnosis of COPD. Patient demographics
and in-hospital medications were recorded and evaluated for
association with subsequent admission(s) for a COPD-related
diagnosis over the 12-month period.

RESULTS: A total of 196 hospital records were evaluated for
155 patients over the study period. For maintenance medication
(with or without short-acting beta/muscarinic antagonists (SAB/
MA)), 4% of patients received either a long-acting beta agonist
or inhaled corticosteroid (ICS) only, 11% received long-acting
muscarinic antagonist (LAMA) only, 20% received ICS- long-act-
ing beta agonist (LABA) combination, and 38% received LAMA
with ICS-LABA combination. Sixteen percent of patients received
only SAB/MA therapy. When evaluating medication use and risk
of readmission for COPD, risk was not significantly different if
patients were prescribed SAB/MA-only, LAMA-only, or ICS-
LABA only (24, 35, 29%, respectively; p = NS). However,
patients were more likely to be readmitted for COPD-related con-
ditions if they received the combination LAMA with ICS-LABA
(61%; p =0.06 vs LAMA and p = 0.04 vs ICS-LABA). In addi-
tion, the quantity of medication classes used in hospital for
COPD was moderately correlated with the number of subsequent
readmissions (r = 0.321; p = 0.002)

CONCLUSION: Using in-hospital medication regimens may be
helpful to identify hospitalized patients with COPD at high-risk
for subsequent readmissions. While maintenance medication regi-
mens consisting of a single agent were not associated with an
increased risk, the use of LAMA with ICS-LABA was associated
with significantly more patients returning to the hospital for read-
mission.

6. Evaluation of the safety and efficacy of a tobramycin nomogram
in cystic fibrosis patients Britta Staubes, Pharm.D.', Nicole
Metzger, Pharm.D.%; (1) Department of Pharmacy, Emory
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University Hospital, Atlanta, GA (2) Department of Pharmacy
Practice, Mercer University College of Pharmacy, Atlanta, GA
PURPOSE: Cystic fibrosis (CF) patients receiving tobramycin for
an exacerbation are dosed by pharmacists using a nomogram and
doses are adjusted based on levels. The primary objective is to
evaluate the efficacy of the CF dosing nomogram in attaining
therapeutic peaks based on the initial regimen. Secondary out-
comes include the prevalence of attaining target troughs, attaining
combined peak and trough targets, the incidence of nephrotoxic-
ity, and identifying factors impacting levels.

METHODS: A retrospective medical record review was con-
ducted for adult patients with CF who received tobramycin from
January 1, 2010-December 16, 2014. Inclusion criteria were an
intravenous tobramycin dose of at least 10 mg/kg and at least
two serum tobramycin concentrations. Patients were excluded if
dosing deviated from the nomogram. Descriptive statistics and
the chi-square test were used for analysis.

RESULTS: Of the 322 patients screened, 190 met the inclusion
criteria with a mean age of 26 years, 52% male, mean body mass
index of 19.7, and mean baseline creatinine clearance of 110 mL/
minute. With their initial dosing regimen, 41% of patients had a
therapeutic tobramycin peak, 61% had a therapeutic tobramycin
trough, and 22% had both a therapeutic peak and trough. About
10% of patients experienced nephrotoxicity within 7 days and
5.5% had AKI within forty-eight hours. Factors contributing to
a supratherapeutic trough include female gender (p = 0.01), body
mass index (BMI) (p < 0.0001), and baseline creatinine clearance
(p = 0.0013). BMI is the only factor that increased the chance of
attaining a therapeutic peak (p = 0.045).

CONCLUSION: Results indicate that the current dosing nomo-
gram does not routinely achieve target peak concentrations with
the initial regimen.

Ambulatory Care

7. LDL Reductions observed with rosuvastatin in a real-world
multiracial population Andrew Bzowyckyj, Pharm.D., BCPS,
CDE", Lara Kerwin, Pharm.D. Candidate 2015 Meryl Lanning,
Pharm.D. Candidate 2015% (1) Division of Pharmacy Practice
and Administration, University of Missouri — Kansas City School
of Pharmacy, Kansas City, MO (2) University of Missouri —
Kansas City School of Pharmacy

PURPOSE: Percent LDL reductions for specific doses of statins
are widely available from clinical trial data. These trials often
exclude people with comorbidities; additionally, specific racial
and ethnic groups (non-Hispanic whites) tend to be a majority of
the patient populations studied. There are very few reports on
real-world clinical application of statins in the literature. This
retrospective chart review investigated the real-world clinical
impact of rosuvastatin on LDL and non-HDL compared to
reported findings in a 2014 Cochrane Review and the rosuvastatin
package insert.

METHODS: Inclusion criteria consisted of patients with at least
3 months of adherent rosuvastatin refill history (80% or greater
medication possession ratio) at the health system’s medication
assistance pharmacy between January 2007 and August 2014.
Patients were excluded for lack of follow-up labs, and use of any
statin within 3 months prior to starting rosuvastatin. 295 charts
met inclusion/exclusion criteria. Data collected included age, race,
gender, rosuvastatin dose, baseline fasting lipid panel (FLP) and
first follow-up FLP. Percent reductions in LDL, total cholesterol,
and non-HDL cholesterol at first follow-up were calculated and
the between race and gender differences were analyzed using
independent samples t-tests. The university IRB approved the
protocol.

RESULTS: There was no statistically significant difference
found between different ethnic or gender groups at any dose of
rosuvastatin within the study population. However, our real-
world findings did note some differences in overall percent
reductions in each of the aforementioned parameters when
compared to a recent Cochrane Review and the rosuvastatin
package insert.

CONCLUSION: This retrospective study is the first to report
real-world lipid-lowering data in a sizeable non-white population.
Small sample size may be contributing to beta-error. Larger-scale
studies are necessary to determine if there is a statistically signifi-
cant difference in lipid lowering parameters among different
racial/ethnic and gender groups with rosuvastatin.

8. Patient specific factors influencing INR monitoring adherence
Yardlee Kauffman, Pharm.D., MPH, BCACP, CPHl, Allison
Schroeder, Pharm.D., BCPS?, Daniel Witt, Pharm.D., FCCP,
BCPS®; (1) Department of Pharmacy Practice and Adminis-
tration, Philadelphia College of Pharmacy, Philadelphia, PA
(2) Skaggs School of Pharmacy and Pharmaceutical Sciences —
Clinical Pharmacy Research Team, University of Colorado —
Kaiser Permanente Colorado, Aurora, CO (3) Department of
Pharmacotherapy, University of Utah College of Pharmacy, Salt
Lake City, UT

PURPOSE: The specific reasons underlying nonadherence to
INR monitoring from the patient’s perspective have not been for-
mally studied. Understanding why patients adhere or do not
adhere has the potential to reveal useful targets for improving
adherence to INR monitoring or alternative treatment strategies.
The objective of this study was to gain further insight into INR
monitoring nonadherence from the patient’s perspective.
METHODS: This qualitative study was conducted among mem-
bers of Kaiser Permanente Colorado; patients were characterized
as adherent or nonadherent and recruited from the Clinical Phar-
macy Anticoagulation and Anemia Service to participate in an
individual interview. Qualitative analysis was performed to iden-
tify emerging themes using an inductive approach. Demographic
data was summarized using descriptive statistics.

RESULTS: Patients were primarily Caucasian and employed; the
mean age of patients was 61.3 years. Perspectives and experiences
were similar for all interviewed patients regardless of classification
as adherent or nonadherent. The most common themes were the
desire for INR monitoring to be inexpensive, convenient, and
accessible; finding reassurance with INR monitoring; and prefer-
ence for interacting with the same group of prescribers, pharma-
cists, and phlebotomists

CONCLUSION: The following strategies to improve adherence
to INR testing are suggested: (1) assign anticoagulation providers
to work with the same patients consistently, (2) provide formal
INR reminders, (3) avoid harsh language or lecturing patients fol-
lowing missed INR tests, (4) reinforce patient specific impact of
INR results, and (5) facilitate access to INR testing.

9. Burden of out-of-pocket medication cost in a primary care
setting and development of a clinical service to assist patients with
accessing medications Robyn Teply, Pharm.D.', Thomas Guck,
Ph.D.?2, Mark Goodman, M.D.”, Andrew Meyer, Pharm.D.
Candidate’; (1) Department of Pharmacy Practice, Creighton
University School of Pharmacy and Health Professions, Omaha,
NE (2) Department of Family Medicine, Creighton University (3)
Creighton University School of Pharmacy & Health Professions
PURPOSE: Medication costs can greatly impact a patient’s well-
being. Despite this burden, little discussion occurs between
patients and physicians and there is a paucity in the literature
regarding patients’ awareness or ability to utilize appropriate cost
savings options. The purpose of this study is to characterize the
burden of costs, assess the knowledge and ability of patients to
utilize cost-savings strategies and formulate a service to assist
patients in finding a cost- and therapeutically-effective medication
regimen.

METHODS: An anonymous survey was distributed to patients at
a family medicine clinic. Information included demographics, bur-
den of costs, response to burden, familiarity with cost-savings
strategies, comfort discussing cost with physician and preferences
for type of service they would utilize to lower their costs. “Burden
of Cost” and “Familiarity with Cost-Savings Strategies” scales
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were developed (Cronbach’s alpha 0.911 and 0.666 respectively,
no burden = 1 to extreme burden = 5 and no familiarity = 1 to
extremely familiar = 5).

RESULTS: Fifty-two surveys were analyzed with average age
51.8, 48.1% male, 46.2% privately insured and 42.3% using gov-
ernment-based insurance. The mean perceived “Burden of Cost”
was characterized as “slight burden” (2.11, SD 0.83). An
increased “Burden of Cost” was significantly correlated with
lower income (p = 0.003), diminishing health (p = 0.049) and
greater number of medications (p = 0.011). The mean “Familiar-
ity with Strategies” was only “slightly familiar” (2.23, SD 0.90).
44.2% were either likely or extremely likely to utilize a service
provided by a pharmacist and pharmacy student to identify
potential cost-savings strategies.

CONCLUSION: Due to the lack of familiarity with cost-savings
strategies, the burden of medication costs and the willingness of
patients to work with a pharmacist/pharmacy student team, it
would be worthwhile to develop a program to assist patients in
lowering the cost of their medications. Patients targeted for this
service will be those with lower income, diminishing health and
greater number of medications.

10. Evaluation of a collaborative care model with pharmacist-led
medication reviews for adults on haemodialysis Xinyi Ashlyn
Gwee, B.Sc.(Pharm) (Hons)', Hua Heng Mcvin Cheen,
B.Sc.(Pharm) (Hons)', Mee Yin Melissa Chow, B.Pharm.' Giat
Yeng Khee, Pharm.D., B.Sc.(Pharm) (Hons)', Yu Ling Cheryl Lim,
B.Sc.(Pharm) (Hons)', Choon Nam Wan, B.Sc.(Pharm)', Wei Terk
Chang, M.Clin.Pharm., B.Pharm. (Hons)', Hui Lin Lina Choong,
MBBS, M.Med (Int Med), FAMS? Paik Shia Lim, B.Sc.(Pharm)
(Hons)'; (1) Department of Pharmacy, Singapore General
Hospital, Singapore, Singapore (2) Department of Renal
Medicine, Singapore General Hospital, Singapore, Singapore
PURPOSE: This study aimed to determine the prevalence of drug-
related problems (DRPs) in patients seen at the haemodialysis
(HD) disease management clinic at an academic medical centre,
and evaluate the effectiveness of a collaborative care (CC) model
comprising of nephrologists and pharmacists in resolving DRPs
and reducing pill burden. Secondary aims included identifying
medication classes implicated in DRPs, evaluating the impact of
CC on hospital admissions and exploring factors associated with
DRPs.

METHODS: This retrospective observational study included all
patients managed by CC between January 2013 and April 2014.
Study data was obtained from the clinic’s electronic database.
Patient characteristics, prevalence and types of DRPs and phar-
macist interventions were summarized using descriptive statistics.
Changes in number of medications and pill burden were com-
pared using paired t-test. Hospital admissions were analyzed
using Poisson regression. Factors associated with DRPs were
identified using multiple linear regression.

RESULTS: The study included 113 patients aged 61.5 + 10.9 years.
Twenty-six (23.0%) patients were newly initiated on HD within
3 months, and mean HD duration was 3.4 + 4.1 years. A total of
390 DRPs (mean = 3.5 £ 2.3) were identified, with patients’ failure
to receive medication (42.8%), medication use without indication
(15.9%) and untreated indication (11.5%) being the most common.
Pharmacists resolved 75.6% of DRPs and reduced mean pill burden
by 2.0 £ 3.6 (p < 0.001). Nephrologists accepted 69.8% of the 258
recommendations made by pharmacists. Medications for cardiovas-
cular disease (23.5%), mineral and bone disorders control (15.9%)
and anaemia control (15.4%) were commonly implicated in DRPs.
A non-statistically significant reduction in hospital admissions was
observed post-review (IRR 0.74; 95% CI: 0.49-1.10). Baseline num-
ber of medications (b = 0.205; 95% CI: 0.042-0.369) and Indian eth-
nicity (b = 3.502; 95% CI: 1.791-5.213) were positively associated
with DRPs.

CONCLUSION: DRPs are highly prevalent in adults on HD. A
CC model can resolve DRPs and reduce pill burden, translating
to decreased health care utilization.

11. Evaluation of ambulatory care clinical pharmacists-provided
discharge counseling service on hospital readmission rates Amy M.
Drew, Pharm.D., BCPS, Brittany Albus, Pharm.D., Candidate,
Jamie M. Pitlick, Pharm.D., BCPS, Megan Ziegler, Pharm.D.; St.
Louis College of Pharmacy, St. Louis, MO

PURPOSE: Discharge medication counseling from a hospital set-
ting can reduce discrepancies and potential adverse events. The
purpose of this study is to determine the impact of ambulatory
care clinical pharmacists-driven discharge counseling on hospital
readmission rates to Mercy Hospital St. Louis (MHSL).
METHODS: Patients, over 18 years of age, were included if dis-
charged from MHSL during a defined time period and received
care from one of two ambulatory care clinics. Exclusion criteria
included those admitted for obstetrics, elective surgery, behavioral
health, and discharged to a nursing facility. The intervention was
a medication review call to patients within 48 hours following dis-
charge. The pre-implementation group was patients discharged
before implementation of this service, and post-implementation
group was patients discharged after implementation and received
this service. The differences in groups were evaluated using chi-
square tests.

RESULTS: There were 300 patients in the pre-implementation
group and 217 patients in the post-implementation group. The
primary outcome was difference in 30-day readmission rates after
implementation of the service (p = 0.296). There were no differ-
ences in additional outcomes of readmission rates in 60
(p = 0.605) and 90 (p = 0.408) days, 30 day readmission rates in
those with greater than seven medications (p = 0.095), and in
those 60 years of age or older (p = 0.342).

CONCLUSION: Pharmacist-led discharge counseling by ambula-
tory care pharmacists had no statistical impact on readmission
rates to MHSL. This study did not reach power (n = 600) for the
primary outcome which is a limitation in the true interpretation
of these findings. These clinics continue to implement this phar-
macist- led discharge counseling service. Medication discharge
counseling is an important component of patient care especially
in improving the transition of a patient from one healthcare set-
ting to another. Pharmacists have a unique opportunity to inte-
grate into every aspect of patient care and make a positive
impact on patient transitions of care.

12. Predictors of metformin prescribing in adult type II diabetes
mellitus patients: a national cross sectional study Mate Soric,
Pharm.D., BCPS", Jaclyn Boyle, M.S., Pharm.D., BCPS?, John
Moorman, Pharm.D., BCPS?; (1) Department of Pharmacy Practice,
Northeast Ohio Medical University and University Hospitals
Geauga Medical Center, Rootstown, OH (2) Department of
Pharmacy Practice, Northeast Ohio Medical University,
Rootstown, OH (3) Department of Pharmacy Practice, Northeast
Ohio Medical University and Akron General Medical Center,
Rootstown, OH

PURPOSE: Metformin remains the first-line oral type II diabetes
treatment. Despite an abundance of evidence, it is routinely un-
der-utilized. Our study evaluates the rates of metformin usage in
an appropriate patient population and identifies predictors of
metformin use so that providers may identify patients most likely
to be affected by metformin under-prescribing.

METHODS: A national cross-sectional study was conducted uti-
lizing data from the National Ambulatory Medical Care Survey
from 2010. Patients were included if they had a diagnosis of type
1T diabetes mellitus and were between 18 and 79 years of age.
Patients with a diagnosis of chronic renal failure or heart failure
were excluded. The primary outcome was metformin prescribing
rates, defined as any prescription for metformin or a metformin-
containing combination. A multivariate logistic regression was
conducted to identify variables significantly associated with met-
formin prescribing. All analyses were adjusted for number of
medications prescribed and patient weighting.

RESULTS: A total of 1105 patient visits were eligible for inclu-
sion, representing 41,386,703 office visits nationally. Metformin
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was prescribed in 40.6% of these patients. After adjusting for
number of medications and patient weight, the strongest indepen-
dent predictors of metformin prescribing were rural location (odds
ratio [OR] 1.76; 95% confidence interval [95% CI] 1.75-1.77 com-
pared to urban location), age 18-24 (OR 0.46; 95% CI 0.44-0.47
compared to those aged 45-64), use of insulin (OR 0.59; 95% CI
0.58-0.59 compared to no insulin use) and presence of complica-
tions of diabetes (OR 0.64; 95% CI 0.64-0.64 compared to those
without complications). Lower metformin prescribing rates were
also independently associated with Medicare, Medicaid, higher
poverty rates, black race and location in the Midwest.
CONCLUSION: Though widely accepted as the first-line oral
antidiabetic agent, metformin prescribing remains low, particu-
larly in younger diabetes patients, urban locations, in patients
with diabetic complications and those receiving insulin. This rep-
resents an important opportunity to improve the quality of care
for patients with diabetes.

Cardiovascular

14. Association of inflammatory gene polymorphisms with the
prosthetic heart valve reoperation Kyungeun Lee, Pharm.D.", Elise
Kim, Pharm.D.%, Hyesun Gwak, Ph.D., Pharm.D.>; (1) Department
of Pharmacy, Chungbuk National University, Chungbuk, South
Korea (2) College of Pharmacy, Ewha Womans University,
Seoul, South Korea (3) College of Pharmacy & Division of Life
and Pharmaceutical Sciences, Ewha Womans University, Seoul,
South Korea

PURPOSE: Prosthetic heart valve often require one or more
reoperations. There are various reasons associated with prosthetic
valve dysfunctions such as valve thrombosis, pannus develop-
ment, paravalvular leakage, endocarditis, fibrous tissue ingrowth
and calcification. It is known that inflammation is associated with
the adverse complications in patients who underwent heart valve
operations. Our study is designed to determine the risk factors
correlated to reoperation in patients with prosthetic heart valves
and also to investigate the relationship between genetic polymor-
phism of cytokines, considering their roles in inflammations in
prosthetic valve dysfunction.

METHODS: This study included 228 patients with stable war-
farin doses from the EAST Group of Warfarin. Blood samples of
study patients used for genotyping were collected during their
regular outpatient clinic visits. Patient charts and electronic medi-
cal records from June 1983 to May 2013 were reviewed. Single
nucleotide polymorphisms (SNPs) of C-reactive protein (CRP),
interferon-gamma (IFNG), interleukin-1beta (IL1B), interleukin-6
(IL6), interleukin-10 (IL10), transforming growth factor-betal
(TGFBI), and tumor necrosis factor-alpha (TNFA) were geno-
typed with SnapShot or Tagman assays.

RESULTS: Forty five patients underwent more than one heart
valve operation (19.7%). The time after first operation, gender,
valve position and atrial fibrillation were statistically significant
characteristics of patients for reoperation. We observed an
increased risk of 2.2-fold for reoperation of the heart valve in
homozygous variant-type (AA) carriers compared to wild-type
carriers of CRP rs1205. The relative risk was calculated for IL10
rs1800896 and IFNG rs2430561 and showed S5.1-fold risk for
reoperation in homo variant-type carriers of IL10 rs1800896 and
0.2-fold risk in variant-allele carriers of IFNG rs2430561. CRP
genotype and time after first operation were found to affect the
risk for reoperation from the logistic regression analysis.
CONCLUSION: Based on the results, it may be possible in
future to use the knowledge of CRP gene variants as an indicator
for reoperation.

15. Patients’ perceived educational needs about oral anticoagulant
therapy: a French survey based on the W4H (What, Who, Where,
When, How) questionnaire Diane de Terline, Pharm.D.", Gilles
Hejblum, Ph.D.?, Christine Fernandez, Pharm.D., Ph.D.>, Ariel

Cohen, M.D., Ph.D.*, Marie Antignac, Pharm.D., Ph.D.; (1)
Pharmacy Department, Hopital Saint-Antoine, AP-HP, Paris,
France (2) UMR_S 1136, Institut Pierre Louis d’Epidémiologie et
de Santé Publique, INSERM, Paris, France (3) Pharmacy
Faculty, Univ Paris-Sud, Chatenay-Malabry, France “Cardiology
Department, Hopital Saint Antoine, AP-HP, Paris, France
PURPOSE: Education programs for patients treated with antico-
agulant therapies have progressively become an integrated com-
ponent of patient management. Involving patients in the design
of education programs is likely to provide useful guidance for tai-
loring more efficient programs, and more globally, to enhance
health care systems oriented towards a patient-centered perspec-
tive. Therefore, we investigate the wishes of outpatients treated
with oral anticoagulant therapies in terms of education programs:
what do patients want to know, who should provide information,
where, when and how.

METHODS: A nationwide study based on a self-reported ques-
tionnaire survey in a Cardiology Department and in community
pharmacies was conducted. The questionnaire investigated patient
information needs content and preferred modalities of informa-
tion delivery.

RESULTS: The questionnaire was completed by 371 patients
among which 184 (49.6%) were recruited in French community
pharmacies, and 187 (50.4%) during an outpatient consultation
in a Cardiology Department. Overall, patients judged that infor-
mation about their treatment were important: 76% of the items
on this topic that were proposed in the questionnaire were consid-
ered as important to indispensable. Treatment side effect was the
top-ranked domain. The preferred modalities for information
delivery were individual session with a doctor at the beginning of
the treatment whereas pharmacists, nurses, and patient associa-
tions were poorly considered for delivering information. Group
sessions and the Internet were judged as inconvenient modalities
of information delivery, as well as patient’s home.
CONCLUSION: The study results revealed important discrepan-
cies between patients’ preferences and current educational pro-
gram practices, in terms of modalities for delivering information
to the patient. Tailoring future education programs taking more
into account the patients’ preferences evidenced in this study
might contribute to enhance the effectiveness of educational inter-
ventions.

16. Integrated home INR monitoring may improve outcomes in
mechanical circulatory support recipients Christina Doligalski,
Pharm.D., BCPS", Alex Lopilato, Pharm.D.!, Lori Anderson, RN?,
Christiano Caldeira, M.D.?; (1) Department of Pharmacy, Tampa
General Hospital, Tampa, FL (2) Tampa General Hospital,
Tampa, FL (3) FACT Surgery, Tampa, FL

PURPOSE: Mechanical circulatory support (MCS) reduces mor-
tality but is associated with frequent hospital readmissions,
gastrointestinal bleeding (GIB) and pump thrombosis (PT). Inte-
grated home INR monitoring (IHIM) is an emerging modality
that may allow for improved anticoagulation control and
improved patient outcomes.

METHODS: An IRB-approved retrospective review of first MCS
implants between 10/1/2011 and 9/30/2013 at a single-center was
conducted. Endpoints included difference in twelve-month inci-
dence of hospital readmissions, PT, and GIB between THIM vs
traditional management (TM). Additionally, weekly INRs were
collected and percentage of INRs less than 1.6 and greater than 3
were compared. Descriptive statistics were used for baseline char-
acteristics, chi-square tests for categorical, and t-tests for continu-
ous variables.

RESULTS: Sixty-four patients received continuous-flow MCS (4
IHIM, 60 TM) during the study period. Readmission rates were
lower in IHIM, with an average of 0.75 vs 1.3 readmissions/pa-
tient (p = 0.0498). Twelve-month incidence of PT was 0% in
IHIM vs 13.3% in TM (p = 0.43); GIB was 25% in IHIM vs
23.3% in TM (p = 0.93). The 1-, 3-, and 6-month rate of PT for
the entire cohort was 1.6%, 6.25%, and 12.5%, respectively. All
patients with PT underwent pump exchange. Mean time to first
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GIB was 72.6 days (9-160). GIB was managed with temporary
discontinuation of anticoagulation/antiplatelets and blood admin-
istration (3.23 units/event). Regarding anticoagulation control,
INRs less than 1.6 was 11.3% (5.8-23%) for IHIM vs 24.6% (5—
73.5%) for TM (p = 0.034); INRs greater than 3 were similar
between IHIM and TM (10.75% [range 1.8-21.2%] vs 10.1% [0—
26.7%], p = 0.89).

CONCLUSION: MCS is associated with early hemostatic-related
morbidity. Despite a small sample size, IHIM appears to have an
advantage over TM, as readmission rates were lower and fewer
clinically significant low INRs occurred in the IHIM group.
No PT occurred in the IHIM group compared with 13.3% in
TM. Future work will focus on a larger population to explore
identified trends.

17. Evaluating the potential effect of melatonin on the post cardiac
surgery sleep disorder Azita H. Talasaz, Pharm.D., BCPS,
Mehrnoush Dianatkhah, Pharm.D., Padideh Ghaeli, Pharm.D;
Department of Clinical Pharmacy, Tehran Heart Center, Tehran
University of Medical Sciences

PURPOSE: Postoperative neurological injuries, including cognitive
dysfunction, sleep disorder, delirium, and anxiety, are the important
consequences of coronary artery bypass graft surgery (CABG). Evi-
dence has shown that postoperative sleep disturbance is partly due
to disturbed melatonin secretion in the perioperative period. The
aim of this study was to evaluate the effect of melatonin on postop-
erative sleep disorder in patients undergoing CABG.

METHODS: One hundred forty-five elective CABG patients par-
ticipated in a randomized double-blind study during the preoper-
ative period. The patients were randomized to receive either 3 mg
of melatonin or 10 mg of Oxazepam one hour before sleep time.
Each group received the medication from 3 days before surgery
until the time of discharge. Sleep quality was evaluated using the
Groningen Sleep Quality Score (GSQS), and the incidence of
delirium was evaluated by nursing records.

RESULTS: The analysis of the data showed that sleep was signif-
icantly disturbed after surgery in both groups. The patients in the
Oxazepam group demonstrated significantly higher disturbance in
their mean postoperative GSQS score than did their counterparts
in the melatonin group (p < 0.001). A smaller proportion of the
participants experienced delirium in the melatonin group (0.06%)
than did those in the Oxazepam group (0.12%); however, this
difference was not statistically significant.

CONCLUSION: The result of the present study revealed that
3 mg of melatonin taken one hour before bedtime can improve
sleep in post-cardiac surgery patients more than what was
observed with Oxazepam. Therefore, melatonin may be consid-
ered an effective alternative for Benzodiazepines in the manage-
ment of postoperative sleep disorder.

18. Effects of carvedilol in patients after cocaine-induced chest pain
Shannon W. Finks, Pharm.D.}, Michael Brenner, Pharm.D., BCPS
(AQ Cardiology)z, Debra W. Kemp, Pharm.D., BCPS, BCACP?,
Lauren Odum, Pharm.D., BCPS*, Mary H. Parker, Pharm.D., BCPS
(AQ Cardiology)’, Robert B. Parker, Pharm.D.°, Kelly C. Rogers,
Pharm.D."; (1) Department of Clinical Pharmacy, University of
Tennessee College of Pharmacy, Memphis, TN (2) VA Ann
Arbor Healthcare System, Ann Arbor, MI (3) Department of
Pharmacy, Durham VA Medical Center, Durham, NC (4)
University of Missouri — Kansas City School of Pharmacy and
Harry S. Truman VA, Columbia, MO (5) Durham VA Medical
Center, Durham, NC (6) University of Tennessee Dept of
Pharmacy, Memphis, TN

PURPOSE: Many patients presenting with cocaine-induced chest
pain (CICP) have compelling indications for beta-blockade (BB),
yet risk for recidivism impacts long-term therapy. Publications on

the safety of BB in CICP focus on beta-blockers as a class. The
purpose of this study is to report safety and efficacy outcomes in
veterans receiving carvedilol, a unique agent with both alpha-
and beta-blocking properties, after hospitalization for CICP.
METHODS: A multisite, retrospective analysis of medical records
of veterans presenting with chest pain and positive urine drug
screen for cocaine over 72 months was performed. Veterans were
evaluated for a discharge prescription of carvedilol, concomitant
diseases, 6-month all-cause emergency department (ED) and read-
mission rates, incidence of recurrent myocardial infarction (MI),
new onset heart failure (HF), and mortality. Comparisons were
made between patients receiving carvedilol and those given no BB.
RESULTS: Of 217 veterans (96% male) evaluated, 77 (35%) were
given BB at discharge, with carvedilol prescribed in 47 (61%).
Patients receiving carvedilol were significantly older and had
more severe disease compared to no BB (age 57.3 + 4.8 years vs
54.2 + 7.7 years, p = 0.003; average -ecjection fraction (EF)
35.9 + 22% vs 50.7 £ 15.3%, p = 0.0006). Those receiving carve-
dilol had no increase in ED visits (1.65 + 1.88 vs 1.97 4+ 2.39,
p = NS), 6-month incidence of MI (4.3% vs 3.6%, p = NS), 6-
month HF occurrence (8.5% vs 8.6%, p = NS), or 1-year mortal-
ity (12.8% vs 10.0%, p = NS) compared to no BB.
CONCLUSIONS: Carvedilol at time of discharge for CICP did
not worsen 6-month outcomes in veterans with strong indications
for BB therapy, such as HF with reduced EF and MI. Despite
being older and having more severe disease, those receiving carve-
dilol had no increase in death, MI, or HF; which suggests that
administering carvedilol at discharge after CICP is safe and may
potentially be protective.

19. Safety and efficacy of a bivalirudin based purge solution for a
percutaneous ventricular assist device Colleen Martin, Pharm.D.",
Craig Cocchio, Pharm.D., BCPS% (1) Rutgers University,
Piscataway, NJ (2) Ernest Mario School of Pharmacy at Rutgers,
The State University of New Jersey, Piscataway, NJ

PURPOSE: The objective of this study is to compare safety and
efficacy of a direct thrombin inhibitor (DTI) based purge solution
to a heparin based purge solution in patients receiving a short-
term ventricular assist device (LVAD). Patients with a history of
heparin-induced thrombocytopenia (HIT), the manufacturer rec-
ommends to administer a DTI peripherally and to remove hep-
arin from purge solution only. It is unknown whether
substituting a DTI for heparin is effective or safe. At this institu-
tion, bivalirudin, a DTI is used as part of the purge solution in
place of heparin. Therefore, the primary outcome was the inci-
dence of LVAD related complications.

METHODS: Retrospective chart review of electronic charts of
patients receiving a short-term LVAD who received either a biva-
lirudin-based purge solution or a heparin-based purge solution.
For all data collected, continuous data will be analyzed using a
Student’s t-test and categorical data analyzed using a chi-square
analysis.

RESULTS: A total of 24 patients received an LVAD during the
study period, 8 of which received a purge solution containing
bivalirudin. More patients who received a purge solution contain-
ing bivalirudin had a past medical history significant for COPD
(4/8, 50%; 0/16, 0%; p = 0.007), otherwise there were no differ-
ences in baseline characteristics between patient groups and no
difference in the indication for LVAD. For the primary outcome
of incidence of device related complications, there was no differ-
ence between groups (5/8, 62.5%; 10/16, 62.5%; p = 1.00). There
was no difference in the incidence of stroke within 30 days (0/8,
0%; 1/16, 6.25%, p = 1.00), myocardial infarction within 30 days
(0/8, 0%; 1/16, 6.25%, p = 1.00), or acute major hemorrhage (1/
8, 12.5%; 4/16, 25%, p = 0.63).

CONCLUSION: The results of this study suggest that the substi-
tuting bivalirudin for heparin in LVAD purge solution does not
increase device complications.
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20E. Comparison of amiodarone monitoring compliance: usual care,
electronic template prescribing, and pharmacist-managed clinic
Michael Brenner, Pharm.D., BCPS (AQ Cardiology)"', Jeannie
Poon, Pharm.D.%, Allison Brenner, Pharm.D."; (1) VA Ann Arbor
Healthcare System, Ann Arbor, MI (2) Novant Health
Presbyterian Medical Center, Charlotte, NC

Published in Journal of Pharmacy and Pharmacology; Vol 2 (10).
October 2014 (serial number 11).

21. Adherence and persistence to antihypertensive medications in
uncomplicated treatment naive patients: effects of initial therapeutic
classes Young-Mi Ah, Ph.D. Candidate’, Yun-Jung Choi, Ph.D.
Candidate', Back-eum Kim, Pharm.D.%, Ju Yeun Lee,’, Kyung Hee
Choi, Ph.D. Candidate®, Jung-Mi Oh, Pharm.D.”, Whan Gyun
Shin, Pharm.D.%, Hae-Young Lee, M.D.”; (1) College of Pharmacy,
Institute of Pharmaceutical Science and Technology, Hanyang
University, Ansan Gyeonggi-do, South Korea (2) College of
Pharmacy,, Institute of Pharmaceutical Science and Technology,
Hanyang University, Ansan Gyeonggi-do, South Korea (3)
College of Pharmacy, Institute of Pharmaceutical Science and
Technology,Hanyang University, Ansan Gyeonggi-do, South
Korea (4) College of Pharmacy, Sunchon National University,
South Korea (5) College of Pharmacy, Seoul National University,
Seoul, South Korea (6) Department of Pharmacy, Seoul National
University, South Korea (7) Department of internal medicine,
Seoul National University Hospital, South Korea

PURPOSE: Despite the fact that antihypertensive medication
(AHT) use is associated with a major reduction in cardiovascular
events, adherence and persistence to AHT were reported to be
relatively poor in several studies. We aimed to assess | year
persistence and adherence to AHT among newly treated
uncomplicated hypertensive patients in Korea and to evaluate the
effect of initial therapeutic classes.

METHODS: We retrospectively analyzed 20% random sample of
whole newly treated uncomplicated hypertensive patient popula-
tion (45,787 patients) in 2012 from National Health Insurance
claim database. The cohorts were classified into six groups
according to initial AHT class. Medication possession ratio
(MPR) was used to assess | year adherence to AHT. Class and
treatment persistence was measured. Prescription gap of 60 days
was allowed for persistence.

RESULTS: Dihydropyridine calcium channel blockers (D-CCB)
and angiotensin receptor blockers (ARB) were mainly chosen
class as initial AHT (43.71% and 40.33%, respectively). Only
64% were adherent to AHT (MPR > 0.8) in total cohort and
ARB group (0.79) and thiazide diuretics group (0.55) showed the
highest and the lowest mean MPR, respectively. Mean treatment
duration of total cohort was 276.45123.12 days and approxi-
mately two thirds (62.07%) were persistent to any AHT over
1 year: ARB group (67.39%), D-CCB group (63.78%), angioten-
sin converting enzyme inhibitors (ACEI) group (62.41%), beta
blockers (BB) group (45.62%), and thiazide diuretics group
(30.76%). However, class persistence was the highest in D-CCB
group (44.42%) followed by ARB group (43.55%) but class dura-
tion was not significantly different (232.7 130.7 days vs
230.3 131.0 days). In addition to initial AHT class, age, sex,
insurance type, Charlson comorbidity index, depression, dyslipi-
demia, and number of co-medications were significantly related
with persistence to AHT.

CONCLUSION: In real world, adherence and persistence to
AHT were suboptimal. Meaningful differences in adherence and
persistence between initial AHT classes were observed.

22. Nuisance bleeding assessment in community dwelling patients
taking clopidogrel Kathryn M. Momary, Pharm.D., BCPS', Laura
P. Kimble, Ph.D., RN, FNP-C* (1) Department of Pharmacy
Practice, Mercer University College of Pharmacy, Atlanta, GA
(2) Georgia Baptist College of Nursing of Mercer University,
Atlanta, GA

PURPOSE: Nuisance bleeding is a common problem in patients
taking antiplatelet therapy, however this adverse event is rarely
assessed in clinical trials or traditional patient care. The purpose
of this study was to characterize nuisance bleeding utilizing a
novel scoring system in community based patients taking clopido-
grel therapy.

METHODS: This was a cross-sectional study of community
dwelling cardiovascular patients with a self-reported prescription
for clopidogrel recruited via newspaper advertising. Self-report
mailed questionnaires assessed demographic characteristics and
nuisance bleeding. The nuisance bleeding scale, was developed by
the authors, and assessed both the presence and severity of nine
specific types or areas of bleeding. Evidence for validity of the
scale was obtained via expert review. For each type of nuisance
bleeding, subjects also rated the severity on a 5-point Likert scale.
Two scores were generated from the nuisance bleeding scale: total
number of sites/areas where subjects reported bleeding and the
mean severity rating provided by the subject. Nuisance bleeding
was characterized using descriptive statistics.

RESULTS: A total of 102 subjects were enrolled with a mean
(SD) age of 72 years (10), 58% were male, 91% were European
Caucasian and the most common indication for clopidogrel was
coronary stenting. Nuisance bleeding was reported in 88.3% of
subjects. Subjects reported nuisance bleeding in a mean (SD) of
3.4 (2.1) sites, with the most commonly reported types being easy
bruising (72.8%) and bruising on hands and arms (64.1%). The
mean (SD) severity score was 1.1 (1.0).

CONCLUSIONS: Data from this cross-sectional study suggest
that community dwelling patients taking clopidogrel are experi-
encing nuisance bleeding and this tool could help clinicians assess
and monitor this important problem.

Community Pharmacy Practice

23E. Medication adherence and activity patterns measured by
sensor technologies guided hypertension management in the
community pharmacy Kevin Noble, B.S.!, Pin Xiang, Pharm.D.
Candidate?, Yoona Kim, Pharm.D., Ph.D.>, Sarah Leadley, B.S.2,
Lorenzo DiCarlo, M.D.%; (1) Pinnacle Health Partnership LLP,
East Cowes (2) University of California: San Francisco, San
Francisco, CA (3) Proteus Digital Health, Redwood City, CA
Presented at Submitted to The Clinical Pharmacy Congress 2015
poster session in London April 24-25.

Critical Care

25. Impact of a method of sedation and analgesia control on
average ventilator days and length of stay in the intensive care unit
Efrain Marrero, Pharm.D., BCPS"', Robert McEachern, M.D.?,
Geoffrey Patrissi, M.A. Psychology®, Jeri Pike, B.S. Chemistry, AD
Nursing®; (1) Saint Francis Hospital, Memphis, TN (2) Baptist
Memorial Hospital-North  Mississippi  (3) Navy Personnel
Research, Studies, and Technology (4) St. Francis Hospital,
Memphis, TN

PURPOSE: Inadequate analgesia and excess sedation in the
mechanically ventilated patient can lead to suppression of the res-
piratory drive or delirium, which can prolong ventilation time
and hospital length of stay (LOS). Every intensive care unit is
challenged with designing and implementing a protocol which can
consistently guide the bedside provider on the provision of safe
and effective sedation and analgesia. This study evaluates a novel
method of sedation and analgesia for mechanical ventilation in
the intensive care unit (ICU) from the perspectives of protocol
content, education, and implementation; and the impact on days
requiring mechanical ventilation, ICU LOS, and net hospital
LOS.

METHODS: This is a single-centered retrospective analysis of
the implementation of a protocol for sedation and analgesia
control in a 35 bed ICU. Baseline data was compared from
among patients assessed before and after the education and
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implementation of the new process (42 vs 43 patients). There
was no significant difference among the groups with respect to
age, gender, or ethnicity. All mechanically ventilated patients on
the plan were included in the study with the exception of
patients whose condition required off-protocol sedatives, were
neurologically impaired, or who were chronically ventilated.
ICU staff was educated on the new protocol utilizing differenti-
ated teaching methods including group and individual orienta-
tion to the protocol, the role of analgesics, and overall sedation
management.

RESULTS: Our initiative resulted in a 40.8% decrease in average
days requiring mechanical ventilation (p <0.003); a 37.6%
reduced ICU length of stay (p < 0.04), and a 34.5% decrease in
net hospital length of stay (p < 0.01).

CONCLUSIONS: This study describes a method of sedation and
analgesia for the mechanically ventilated ICU patient and its
implementation, demonstrating a clinically and statistically signif-
icant decrease in average days requiring mechanical ventilation
and length of stay.

26. Nimodipine 14 versus 21 days in aneurysmal subarachnoid
hemorrhage Susan Cho, Pharm.D.', Kim Tran, Pharm.D., BCPS?,
Gina Korab, Pharm.D., BCPS’, James Bales, M.D., Ph.D.>, Nita
Khandelwal, M.D.?, Aaron Joffe, D.0.%; (1) University of
Washington Medical Center, Seattle, WA (2) Harborview
Medical Center, Seattle, WA

PURPOSE: Nimodipine therapy is the standard of care for
patients who experience aneurysmal subarachnoid hemorrhage
(aSAH). Due to a national drug shortage, the duration of
nimodipine therapy was shortened from the standard 21 days to
14 days of therapy starting May 2013 at an academic medical
center. It is unknown whether a shortened duration of nimodip-
ine therapy will affect neurologic outcomes.

METHODS: We analyzed medical records of all patients who
received nimodipine between January 2012 and August 2013.
Patients who received a shortened duration of therapy were com-
pared to historical controls for neurologic outcome at hospital
discharge based on two different neurologic assessment scores.
RESULTS: There were a total of 199 aSAH patients who were
included in the analysis for the given study period, including 164
patients in the standard duration group (21 days) and 35 patients
in the shortened duration (14 days) group. Baseline patient sever-
ity of illness and bleeding scores did not differ between the treat-
ment groups. A shortened duration of 14 days was not associated
with a higher risk of a poor neurologic outcome using the Modi-
fied Rankin Scale, OR 1.85, 95% CI 0.54-6.32, p = 0.32 or using
the Extended Glasgow Outcome Scale, OR 2.47, 95% CI 0.93—
6.57, p = 0.06. Mortality rates were the same in each group.
CONCLUSION: The duration of nimodipine therapy was not
associated with worse neurologic outcomes in aSAH patients at
one institution. More studies are needed prior to recommending a
shortened duration of nimodipine therapy in all aSAH patients.

27. Does the type of your parenteral lipids matter? a clinical
answer in critical illness Jean-Christophe Devaud, Pharm.D.},
Mette M. Berger, M.D.?, Andre Pannatier, Ph.D.', Farshid
Sadeghipour, Ph.D.}, Pierre Voirol, Ph.D.*; (1) Service of
Pharmacy, Lausanne University Hospital (CHUYV), Lausanne,
Switzerland (2) Service of Adult Intensive Care and Burns,
Lausanne University Hospital (CHUYV), Lausanne, Switzerland
PURPOSE: Disturbance of lipid profile is common among inten-
sive care unit (ICU) patients, but evidence regarding the impact
of the different fatty acid (FA) emulsions in patients requiring
parenteral nutrition (PN) is scarce. The present study aims to
compare the plasma lipid response to 2 types of lipid emulsions
(mix of long chain triglycerides (LCT) and medium chain triglyc-
erides (MCT)) or a LCT with n-9FA in patients requiring pro-
longed ICU treatment.

METHODS: Retrospective observational study in a multidisci-
plinary university ICU: 2 periods were defined by the type of

industrial lipid emulsion and a lower energy targets in the 2nd per-
iod. Inclusion criteria: consecutive patients on PN staying between
>4 and <18 days. Recorded variables were: energy intake, amount
and type of nutritional lipids, propofol dose, glucose and protein
intake, laboratory parameters, and all drugs received. Triglyceride
(TG) levels were assessed 2-3 times weekly. Hypertriglyceridemia
(hyperTG) was defined as TG >2 mmol/L. Statistics: two-way
analysis of variance (ANOVA) and linear regression.

RESULTS: A total of 187 patients were included (112 LCT/MCT
and 77 LCT n-9FA respectively): demographic variables, severity
indices and diagnostic categories were similar. Outcomes did not
differ. Seventy seven patients (41%) presented hyperTG. The
LCT/MCT n group received significantly more daily energy (kcal/
day), lipids (g/day), and glucose (g/day), (p < 0.05). Despite the
higher lipid load, the increase in TG on LCT/MCT emulsion was
significantly lower than in the LCT n-9FA group (0.2 and
0.4 mmol/L respectively, p < 0.05).

CONCLUSION: The frequent HyperTG during PN, is not asso-
ciated with adverse outcome. The use of LCT/MCT emulsions is
associated with lesser alterations of plasma triglycerides than
LCT n-9FA emulsions.

29. Protocolized, weight-based administration of 3-factor
prothrombin complex concentrate and incidence of thrombosis
Kirstin Kooda, Pharm.D., BCSP", Philip Kuper, Pharm.D., BCSP',
Lance Oyen, Pharm.D.%; (1) Department of Pharmacy Services,
Mayo Clinic Hospital — Rochester, Rochester, MN (2)
Department of Pharmacy Services; College of Medicine Mayo
Clinic, Mayo Clinic Hospital — Rochester, Rochester, MIN
PURPOSE: Characterize (1) indication for 3-factor prothrombin
complex concentrate (PCC) administration, (2) effect of institu-
tional guideline based dosing strategy (ranging from approxi-
mately 500 units to 50 units/kg dosed based on INR at baseline
and indication), and (3) incidence of venous thromboembolism
(VTE) with real-world utilization of PCC.

METHODS: Retrospective chart review of all 3-factor PCC doses
administered to research authorized patients for non-hemophilia
related indications from January 1, 2013 to March 31, 2014.
Analysis of the use was compared to institutional guidelines and
categorized as on or off guideline. Listed indication for and dose
of PCC, pre and post dose INR, coadministration of plasma and
vitamin K, incidence of thromboembolism within 7 days, and in-
hospital mortality were recorded.

RESULTS: Two hundred nineteen doses were administered to 185
patients, most commonly for reversal of warfarin for neurologic
or other bleeding emergency (n doses = 121, 55.3%) to reverse a
median INR of 2.5 (range 1.5-11.4) in the guideline group and 2
(range 0.8-10) in the non-guideline group (p = 0.0016). Guideline
criteria were met by 116 patients (62.7%) with 105 (53%) adminis-
tered doses matching dose recommendations. Within 12 hours of
PCC administration, the percentage decrease in INR was 43.6%
in the guideline group and 25.8% in the non-guideline group
(p <0.001). Vitamin K was coadministered in 138 patients
(74.6%) and plasma in 105 patients (56.8%). Of the 185 patients,
46 patients (24.9%) died in-hospital and 22 patients (11.9%) expe-
rienced VTE within 7 days of dose, most commonly DVT.
CONCLUSION: Indication and INR adjusted weight-based dos-
ing of 3-factor PCC may be effective for INR reversal. Use of
PCC in real-world care was associated with an 11.9% incidence
of VTE as compared to a range of 0—7% in previously reported
clinical trials. Further analysis of thrombosis and other safety
risks is warranted.

Drug Information

30. Comparison of the time interval between entry in PubMed and
indexing with Medical Subject Headings between biomedical
journals Adriane Irwin, Pharm.D.}, Daniel Rackham, Pharm.D.?;
(1) College of Pharmacy, Oregon State University, Corvallis, OR
(2) Lebanon Community Hospital, Lebanon, OR
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PURPOSE: Compare the time interval between entry into
PubMed and indexing with Medical Subject Headings (MeSH)
between biomedical journals.

METHODS: This was a cross-sectional study of articles entered
into PubMed between January 1 and December 31, 2012. Three
sets of journals were identified: (1) those with impact factors of
2.0-2.5, 4.5-6.5, and >10, (2) those classified as internal medicine
versus specialty area journals, and (3) those representing the
healthcare disciplines of medicine, nursing, and pharmacy prac-
tice. Primary study endpoint was the time between entry into
PubMed and MeSH term indexing

RESULTS: A total of 7906 articles were reviewed across 18 jour-
nals. In the first comparison, a total of 2,222 articles were
reviewed with a time to indexing of 177 £ 100 days, 111 £ 69
days, and 23 + 40 days for articles published in journals with
impact factors of 2.0-2.5 (n = 663), 4.5-6.5 (n = 757), and >10
(n = 802), respectively. In the second comparison, a total of 2130
were reviewed with a time to indexing of 111 + 69 days for inter-
nal medicine (n = 757) versus 170 + 74 days for specialty jour-
nals (n = 1373). In the third comparison, a total of 1893 articles
were reviewed with a time to indexing of 177 + 100 days,
234 + 107 days, and 163 + 58 days for medicine (n = 663),
nursing (n = 458), and pharmacy practice (n = 772) journals,
respectively.

CONCLUSIONS: Study results identified a variable delay
between entry of articles into PubMed and the time to indexing
with MeSH terms. This suggests that factors may exist that influ-
ence the priority by which articles are indexed. Future research
should focus on determining those factors and the impact of this
delay on clinical practice.

31. A national survey of drug information resource use among
pharmacists Conor Hanrahan, Pharm.D., BCPS', Kelli Garrison,
Pharm.D., BCPS?>, Sabrina Cole, Pharm.D., BCPS': (1)
Intermountain Healthcare, Murray, UT (2) Medical University of
South Carolina, Charleston, SC

PURPOSE: The primary objective was to assess the preferences
of pharmacists toward available online and mobile drug informa-
tion (DI) resources and identify trends in resource utilization.
METHODS: An anonymous, self-administered electronic survey
was distributed to pharmacists in the United States through
online listservs from two national organizations: the American
Society of Health-System Pharmacists and the American College
of Clinical Pharmacy. The survey instrument consisted of 25
questions assessing demographic information; access to and use
of DI resources; and preferences toward DI resources in elec-
tronic health record systems.

RESULTS: A total of 621 pharmacists responded to the survey.
Most (80%, 488/621) reported working in the hospital setting,
followed by 13% (81/621) in the ambulatory, primary care, or
community environment. Ninety-two percent (574/621) reported
using a desktop/laptop computer to access DI resources. The
most commonly reported desktop/laptop resources made avail-
able by institutions included UpToDate (70%, 432/621), Micro-
medex 2.0 (65%, 405/621), Lexicomp Online (57%, 355/621), and
Facts and Comparisons eAnswers (35%, 215/621). When asked
which DI resource for a laptop/desktop computer respondents
preferred to use or used the most, the majority selected Lexicomp
Online (35%, 203/572), followed by Micromedex 2.0 (28%, 160/
572) and UpToDate (16%, 91/572). Drug dosing was the most
frequently used component of laptop/desktop DI resources, with
38% (213/557) reporting use greater than once per day. Approxi-
mately 70% (389/562) of participants reported accessing DI
resources via a mobile device. Lexicomp was the most commonly
provided mobile resource by institutions (48%, 187/389), followed
by Micromedex (35%, 135/389), and UpToDate (18%, 70/389).
When asked which mobile drug resource participants preferred to
use or used most often, the majority selected Lexicomp (54%,
208/385), followed by Micromedex (19%, 72/385), and Epocrates
(10%, 37/385).

CONCLUSIONS: Pharmacists frequently access DI resources
online and via mobile devices, with most respondents from all
settings appearing to prefer Lexicomp Online.

Education/Training

32. Evaluation of a mock interview session on residency
interviewing skills Kelsey Buckley, Pharm.D., BCACP*, Samantha
Karr, Pharm.D., FCCP, BCPS, BCACP, BC-ADM!, Kristi Kelley,
Pharm.D., FCCP, BCPS, CDE, BC-ADM?, Sarah A. Nisly, Pharm.D.,
BCPS?; (1) Midwestern University College of Pharmacy-Glendale,
Glendale, AZ (2) Auburn University, Harrison School of
Pharmacy, Birmingham, AL (3) Butler University College of
Pharmacy and Health Sciences & Indiana University Health,
Indianapolis, IN

PURPOSE: Each year, at the ACCP Annual Meeting, the Educa-
tion and Training Practice and Research Network (PRN) holds a
Mock Interview Session. The purpose of the Mock Interview Ses-
sion is to provide current pharmacy students, residents, and fel-
lows an opportunity to participate in a mock interview with an
ACCP member who may be a clinical pharmacist, educator, pre-
ceptor, or residency director. The purpose of this research is to
determine the impact of final year pharmacy student participation
in the Mock Interview Session on confidence level regarding resi-
dency interviewing skills.

METHODS: A pre-session survey assessing confidence level (on
a 5 point Likert scale) for residency interviews was administered
to eligible final year pharmacy students seeking residency
program placement. Participants were randomly assigned to an
interviewer. Sessions then commenced with each student partici-
pating in up to three mock interviews, designed to simulate
post-graduate program interviews. Students were given immedi-
ate feedback on interviewing skills. Participants were then asked
to complete a post-session survey evaluating their confidence
level. Descriptive statistics were used to analyze nominal data.
Paired t-tests were used to determine the change in interview
confidence level.

RESULTS: There were 59 final year pharmacy students eligible
to participate in the Mock Interviews Session; all 59 (100%) sub-
mitted the pre-session survey. A total of 51 (86%) participants
submitted post-session surveys and were matched to pre-session
surveys. The Mock Interview Session demonstrated an average
pre-session confidence score of 2.52, an average post-session con-
fidence score of 3.69, and an average change of 1.16 in confidence
post-session (CI 0.93-1.39; p < 0.001).

CONCLUSION: Although limited by a small sample, post-ses-
sion results indicate that students’ confidence level increased after
the Mock Interview Session, supporting the continued efforts of
our PRN in providing this session.

33. Facetime faceoff: evaluation of video conferencing as a novel
pre-interview screen for a PGY-1 pharmacy residency Mary Staicu,
Pharm.D., Christine A. Hamby, Pharm.D., Maura Wychowski,
Pharm.D., BCPS, Bob Reiss, Pharm.D., MPA; Department of
Pharmacy, Rochester General Hospital, Rochester, NY
PURPOSE: To describe the utility of video conferencing as a
pre-onsite interview screen for PGY-1 residency program appli-
cants.

METHODS: We report our experience utilizing video confer-
encing as a supplemental approach to conventional interview
processes for applicants of the 2015 PGY-1 pharmacy residency
match. All applicants were eligible for inclusion. An inter-
view team, consisting of the residency director, coordinator,
and a preceptor, reviewed application materials using an inter-
nally developed scoring tool. High scoring applicants were
invited for a 15-minutes video conference conducted by the
interview team. The video conference utilized a standard format
which included five behavioral-based interview questions and
allowed the opportunity for the applicant to ask questions in
return.
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RESULTS: A total of 34 applications were received of which 23
(68%) were invited for a video conference. All applicants had
access to Skype or FaceTime. Unsuccessful video conference con-
nections were observed in 5 interviews (22%) but were replaced
by a telephone interview with the same questions during the same
time slot. The average time spent conducting the pre-screen was
13.5 minutes (£SD of 2.64). Of the 23 applicants that partici-
pated, 13 (57%) were further invited for an on-site interview. One
applicant well-known to the department bypassed video confer-
encing and was directly invited for an on-site interview.
CONCLUSION: Video conferencing is an innovative and effi-
cient method to screen residency applicants prior to scheduling
an on-site interview. This process requires minimal time invest-
ment and allows the interview team to gauge factors that cannot
be evaluated from a written application. Additionally, video con-
ferencing excluded over 40% of high scoring applicants which
reduces both applicant and institutional loss of productivity and
applicant travel expenses, while improving the selection of candi-
dates best matched for the residency program.

34. Impact of physicians education on prescribing errors within an
inpatient setting Hassan Mitwally, B.Sc.Pharm., BCPS"', Tarek
Ibrahim, B.Pharm., M.Clin.Pharm.', Asmaa Fayez, B.Sc.Pharm.?;
(1) Clinical Pharmacy, Al-Wakra Hospital: Hamad Medical
Corporation, Al-Wakra, Qatar (2) Inpatient Pharmacy, Al-Wakra
Hospital: Hamad Medical Corporation, Al-Wakra, Qatar
PURPOSE: Medication errors are known to increase morbidity,
mortality and both hospital cost and stay within the inpatient set-
tings. Prescribing errors are the most important source of medica-
tion errors. Prescribing error rates vary widely ranging from
0.3% to 39% of medication orders. In our study, we investigate
whether physician education had an impact on reducing prescrib-
ing errors within our inpatient setting.

METHODS: The clinical pharmacy team prepared educational
sessions discussing prescribing errors. The educational material
included real case scenarios as well as Hamad Medical Corpora-
tion (HMC) prescribing policies. The sessions were conducted
during the weekly meeting for each department. Physicians who
were unable to attend were provided with one to one education.
Random prescriptions were collected for 1 week both prior and
after the educational phase for prescribing errors. A prescribing
error was considered if the dose, route of administration or fre-
quency was incorrect. The use of unapproved abbreviations, trade
names and the absence/incorrect patient label was also considered
as a prescribing error. The Chi-square test was used to check for
association between prescribing errors, inpatient wards and physi-
cian hierarchy.

RESULTS: A total of 1822 prescriptions were involved in the
study, with 948 in the pre sample and 874 in the post sample. The
total number of errors within the pre sample was 197 (20.8%) in
comparison to 87 (9.954%) errors for the post sample, an overall
reduction of 52% in prescribing errors (p < 0.001). The overall
physician attendance was 92 from a total of 102 (90.196%).
CONCLUSION: The structured educational program conducted
by the clinical pharmacy team was effective and statistically signif-
icant in reducing prescribing errors within our inpatient setting.

35. Pharmacy student perceptions of Socratic questioning in a
women’s health elective Erin Raney, Pharm.D.; Department of
Pharmacy Practice, Midwestern University College of Pharmacy-
Glendale, Glendale, AZ

PURPOSE: The Socratic Method incorporates sequential, pur-
poseful questioning to enhance critical thinking skills in various
educational settings. This study evaluated pharmacy students’
perceptions of its use in a women’s health elective.

METHODS: Instructor-led Socratic questioning was utilized dur-
ing each large group discussion session in a postmenopausal

women’s health elective. At the completion of the 2014 offering,
all enrolled students were asked to voluntarily participate in an
anonymous written survey. A four-point Likert scale assessed
students’ perceptions of the benefits of the technique on their
learning, their level of comfort and confidence with the technique,
and whether it should be incorporated into other coursework.
Additional open-response questions assessed what was liked most
and least about the technique. The results were analyzed in
aggregate using descriptive statistics.

RESULTS: The response rate was 73.8% (31/42 enrolled stu-
dents). All respondents either “agreed” or “strongly agreed” that
the technique was valuable and helped them maintain attention in
class, improved clinical reasoning skills, and developed skills for
future clinical rotations. The majority agreed that the technique
should be used in additional core and elective courses (61.3% and
83.9%, respectively). More students “agreed” or “strongly
agreed” that they were confident in participating in Socratic ques-
tioning at the completion of the course compared to prior to the
course (96.8% and 51.7%, respectively). The most common ele-
ment liked “least” about the method (9/15 responses) was anxiety
regarding answering questions in front of peers. However, the
majority (90.3%) indicated they were comfortable participating in
the process.

CONCLUSION: Student participants in Socratic questioning in a
women’s health elective perceived that it was beneficial to their
learning. These results offer insight for faculty considering the use
of this teaching technique.

36. Impact of research mentors’ publication record on resident
research publication Scott Vouri, Pharm.D., BCPS, CGP', Paul
Stranges, Pharm.D., BCPS, BCACP?; (1) Department of Pharmacy
Practice, St. Louis College of Pharmacy, St. Louis, MO (2)
University of Illinois at Chicago

PURPOSE: To further explore influences that impact the publi-
cation of a pharmacy residency project

METHODS: Previously, we identified that the publication rate
after presentation at the Great Lakes Pharmacy Residency Con-
ference (GLPRC) in 2003, 2005, and 2007 was 11.4% (n = 76).
University-affiliated residencies strongly predicted publication of
a residency project. To further explore other associations, we ana-
lyzed published and unpublished research identified in our previ-
ous research, matched 1:1, based on state and abstract year. We
identified the H-Index, a measure of productivity and impact of
published work, and degree (e.g, PharmD, MD, PhD) for each
co-investigator on the GLPRC abstract using Scopus®. We used
chi-square analysis and Mann-Whitney U tests to describe base-
line characteristics. Next, we performed univariate and multivari-
ate analyses to identify variables associated with resident
publication. H-Index was investigated as continuous and dichoto-
mous (0 or 1 or more), as well as with and without physician con-
tribution.

RESULTS: Based on the univariate analyses, university-affiliated
programs (p = 0.015), highest H-Index of non-physician co-inves-
tigators (p = 0.002), and positive H-Index (1 or more) of non-
physician co-investigators (p = 0.017) were significant. There were
no differences in projects with physician co-investigators
(p = 1.00) or the number of co-investigators (p = 0.051) between
published and unpublished projects. Variables with p values <0.2
were entered into the multivariate analysis. University affiliation
and number of co-investigators were not significant. The highest
H-index of non-physician co-investigator remained significant
[OR 1.09 (1.01-1.17)], while an H-Index of 1 or more [OR 1.74
(0.74-4.07)] was no longer significant.

CONCLUSION: Based on our findings, we discovered that an
increasing H-Index of non-physician co-investigators is associated
with the publication of residency projects while simply being pub-
lished (H-Index of 1 or more) is not associated. More emphasis
should be placed on research metrics from the standpoints of
both residency program directors and residents.
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37. The impact of resident research publication on early-career
publication success Paul Stranges, Pharm.D., BCPS, BCACP",
Scott Vouri, Pharm,D., BCPS, CGP? (1) University of Illinois at
Chicago (2) Department of Pharmacy Practice, St. Louis College
of Pharmacy, St. Louis, MO

PURPOSE: To assess the influence of publishing a resident
research project on subsequent publications.

METHODS: Previously, we identified that resident research publi-
cation rate after presentation at the Great Lakes Pharmacy Resi-
dency Conference in 2003, 2005, and 2007 was 11.4% (n = 76). To
assess whether publication experience during residency increases
publication rate post-residency, we analyzed published and unpub-
lished research identified in our previous analysis, matched 1:1,
based on state and abstract year. Our primary outcome was subse-
quent publication by the resident within 5 years of abstract pre-
sentation. Subsequent publications were identified using Scopus®.
For each abstract, we identified number of co-investigators, H-
Index (a measure of productivity and impact of published work)
and degrees (e.g, PharmD, MD, PhD) of co-investigators, and
university-affiliated residencies as potential predictors for subse-
quent publication. We performed univariate and multivariate
analyses to identify predictors of resident publication.

RESULTS: Of the residents who published research projects,
50% (n = 38) had a subsequent publication compared to 22.4%
(n = 17) who did not publish resident research projects. Univari-
ate analyses revealed that published residency research projects
(p < 0.001), university-affiliated residencies (p = 0.001), highest
H-Index of non-physician co-investigators (p = 0.035), and posi-
tive H-Index (I or more) of non-physician co-investigators
(p = 0.001) were significant. No differences were found with
physician co-investigators (p = 0.316) or increasing number of co-
investigators (p = 0.442) on subsequent publications. Variables
with p-values <0.2 were entered into the multivariate analysis,
which found published residency research projects [OR 2.86
(1.31-6.25)] and completing a university-affiliated residency [OR
6.72 (2.93-15.42)] remained predictors of subsequent publications.
In a sensitivity analysis of residents with subsequent publications,
74.5% were published with post-residency academic affiliations.
CONCLUSION: Publishing a resident research project and
having a university-affiliated residency is associated with subse-
quent publications. A majority of pharmacy residents with
subsequent publications work in an academic setting, which may
confound these individuals towards publication regardless of
publishing resident research.

38. Documentation of clinical interventions during APPEs by
students who accept residencies after graduation Miranda R.
Andrus, Pharm.D., BCPS, FCCP, lLea Eiland, Pharm.D., BCPS,
FASHP, T. Lynn Stevenson, Pharm.D., BCPS; Department of
Pharmacy Practice, Auburn University Harrison School of
Pharmacy, Auburn, AL

PURPOSE: All fourth year student pharmacists (P4s) are
required to document patient care interventions during their
advance pharmacy practice experiences (APPEs) in a single, com-
mercially-available, web-based documentation system. The pur-
pose of this study was to determine (1) if students who
committed to residencies after graduation documented more clini-
cal interventions during APPEs than those who did not enter resi-
dency programs, (2) if graduates who complete residencies are
using clinical documentation systems in their current places of
employment, and 3) if residency trained graduates consider the
educational experience of documenting interventions during
APPEs valuable.

METHODS: Reports of clinical interventions documented by P4s
for May 2011-April 2014 were analyzed, and the number of inter-
ventions documented by students who entered a residency after
graduation was compared to those who did not enter a residency.
Graduates from the classes of 2012 to 2014 were surveyed about
their use of clinical intervention systems within their current place
of employment.

RESULTS: Interventions from 422 students were analyzed. Stu-
dents who committed to a residency after graduation (n = 90) doc-

umented more interventions than other students (mean number of
interventions = 520 vs 400, p = 0.003). Of the 95 graduates who
completed the survey, 37 were completing or had completed a resi-
dency (41%). Of the graduates that were residency trained, 78%
(n = 29) were currently using a clinical intervention documenta-
tion system at their place of employment, and 78% (n = 29) felt
that their experiences documenting clinical interventions during
APPEs were valuable for their future careers. All residency trained
graduates (100%) stated that documentation of interventions is
“somewhat important” or “very important” for pharmacists.
CONCLUSION: Students entering residencies after graduation
document more clinical interventions than other students during
APPEs. Intervention documentation is an important part of the
educational experience for students entering residencies, as the
majority will use clinical documentation systems in their future
places of employment.

39. Combination of a flipped classroom and a virtual patient case
to enhance active learning in the classroom Alicia Lichvar,
Pharm.D.", Ashley Hedges, Pharm.D.?, Neal Benedict, Pharm.D.?,
Amy C. Donihi, Pharm.D.*; (1) Department of Pharmacy and
Therapeutics, University of Pittsburgh Medical Center,
Pittsburgh, PA (2) VA Pittsburgh Healthcare System, US
Department of Veterans Affairs, Pittsburgh, PA (3) Department
of Pharmacy and Therapeutics, University of Pittsburgh School
of Pharmacy, Pittsburgh, PA

PURPOSE: The goal of this combined pedagogical strategy was
to promote active, self-directed learning and to enhance learning
of course objectives within the complications of liver diseases
module of Gastroenterology and Nutrition, a required course in
the second professional year of the PharmD curriculum.
METHODS: A branched-narrative virtual patient case was incor-
porated into an advanced therapeutics course already utilizing a
flipped classroom with pre-class video lectures and in-class case-
based activities. Pre- and post-tests flanking the in-class virtual
patient case were administered to students. These assessments
were not identical, but similar in content and difficulty level.
Examination scores were compared to a historic control from the
previous year. Questions in both assessments were compared
across low-level (knowledge, comprehension) and high-level (ap-
plication, analysis, synthesis) Bloom’s Taxonomy domains. After
the examination, students also completed a quantitative survey to
assess the effectiveness of the virtual patient case and learning
preferences.

RESULTS: A total of 109 students completed the combined
learning strategy in 2014. Students’ median post-test scores were
higher compared to pre-test questions after completing the virtual
patient case (33% vs 50%, p = 0.01). Median examination scores
were significantly higher compared to the historical control (70%
vs 80%, p = 0.025). Students answered significantly more high-
level learning questions correctly in the examination compared to
students in the historic control (66.67% vs 83.33% p = 0.003). A
majority of students (67.5%) agreed that the virtual patient
helped them understand and apply the topics covered in the video
lecture. Thirty-three percent of students preferred this strategy to
usual in-class activities, while 37% indicated both approaches
were equally effective.

CONCLUSION: The combination of a pre-class video lecture
with an in-class virtual patient case effectively promoted active,
self-directed learning. Additionally, learners were receptive to this
combined instructional design.

40. Pharmacy residency school-wide match rates and modifiable
predictors Katherine Smith, Pharm.D., BCPS', Alana Whittaker,
Pharm.D., BCPS?, Heather Reddemann, Pharm.D. Candidate’; (1)
Roseman University of Health Sciences College of Pharmacy,
South Jordan, UT (2) College of Pharmacy, Roseman University
of Health Sciences, Henderson, NV (3) College of Pharmacy,
Roseman University of Health Sciences, South Jordan, UT
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PURPOSE: Previous research has been published on correlations
between school-wide residency match rates and non-modifiable
factors. The objective of this research was to assess additional
school characteristics as predictors of school-wide match rates.
METHODS: School characteristics and match rate data were col-
lected from pharmacy associations, accrediting bodies, regulatory
organizations and college of pharmacy websites for the years
2013 and 2014. A multiple regression model was developed to
predict the residency match rate using several variables: licensing
exam pass rates, history of Accreditation Council for Pharmacy
Education (ACPE) probation, availability of clinical or post-grad-
uate training tracks, availability of dual degrees, student-driven
research projects, affiliations with residency programs, program
length, length of accreditation, National Institutes of Health
funding, academic health center affiliation, and institution type.
RESULTS: The fit of the model was good and was able to
explain 58.3% of the variance using these factors. The regression
results demonstrated that the significant predictors of residency
match rates were North American Pharmacist Licensure Exam
(NAPLEX) averages, ACPE probationary status, and program
length. The average score on the NAPLEX positively predicted
the school’s match rate (B = 0.35, p = 0.001) while probation his-
tory was a negative predictor (3 = —0.238, p = 0.006). A 3-year
program length predicted a lower match rate (B = —0.204,
p = 0.02) compared to longer programs. The Pearson’s correla-
tion between the NAPLEX averages and the matching rate was
also statistically significant at 0.512 (p = 0.000).
CONCLUSIONS: Factors which would seem to help prepare stu-
dents for residency such as research and availability of focused
clinical pharmacy training did not correlate with school-wide
match rates. Alternatively, residency match rates were influenced
by publicly available measures of composite student success. Doc-
tor of pharmacy programs may wish to consider the impact of
these factors on future student residency opportunities.

41. Assessment of burnout among pharmacy practice faculty
Shareen El-Ibiary, Pharm.D., FCCP, BCPS", Lily Yam, Pharm.D.
Candidate 20152, Kelly Lee, Pharm.D., MAS, BCPP, FCCP?; (1)
Pharmacy Practice, Midwestern University College of Pharmacy-
Glendale, Glendale, AZ (2) Midwestern University College of
Pharmacy-Glendale, Glendale, AZ (3) Skaggs School of
Pharmacy and Pharmaceutical Sciences, University of California
San Diego, La Jolla, CA

PURPOSE: Burnout is a syndrome of emotional depletion and
maladaptive detachment that develops in response to prolonged
occupational stress. The Maslach Burnout Inventory-Educators
Survey (MBI-ES) measures three dimensions of burnout: emo-
tional exhaustion, depersonalization, and feelings of inefficacy or
personal accomplishment. Studies have measured burnout in
healthcare professionals and educators; however, no study has
evaluated burnout within pharmacy practice faculty. This study
aimed to measure the level of burnout, if any, among pharmacy
practice faculty within U.S. Colleges/Schools of Pharmacy and to
identify any possible factors associated with burnout.
METHODS: Using a cross-sectional-anonymous survey design,
we measured burnout in faculty from U.S. Colleges/Schools of
Pharmacy using the MBI-ES, distributed by Mindgarden, Inc.
Subjects were recruited using the current AACP roster of Phar-
macy Practice Faculty. Subjects (n = 2318) were emailed a link to
the MBI-ES with supplemental demographic questions. Comple-
tion of the survey served as consent. De-identified data was col-
lected via Qualtrics® software and analyzed with IBM SPSS
software®. The study was approved by the Midwestern University
Institutional Review Board.

RESULTS: Response rate was 32.8% (n = 760). A high level of
emotional exhaustion was identified in 40% of participants. Fac-
ulty with clinical practice sites or who worked more than
40 hours per week had higher levels of emotional exhaustion.
Faculty working in newer Colleges/Schools of Pharmacy were
found to have higher levels of emotional exhaustion and deper-
sonalization. In comparison groups, emotional exhaustion was

found to be higher in women (p < 0.001), in assistant professors
(p = 0.009), and in those with a mentor (p = 0.006). Having chil-
dren ages 1-12 years and a hobby were associated with higher
levels of personal accomplishment (p < 0.001, p = 0.002, respec-
tively).

CONCLUSIONS: Pharmacy practice faculty within U.S Colleges/
Schools of Pharmacy are suffering from burnout, exhibited
mainly through emotional exhaustion. Programs and resources
are needed to reduce or prevent burnout among faculty, espe-
cially in high-risk groups.

42. Implementation and outcomes from an interprofessional
simulated patient care experience on end-of-life care and attitudes
toward death Drayton Hammond, Pharm.D., MBA, BCPS",
Catherine Renna, Pharm.D. Candidate?, Ashley Wilson, Pharm.D.,
BCPS', Jacob Painter, Pharm.D., Ph.D., MBA’, Kendrea Jones,
Pharm.D., BCPS'; (1) Department of Pharmacy Practice,
University of Arkansas for Medical Sciences, Little Rock, AR (2)
University of Arkansas for Medical Sciences, Little Rock, AR (3)
Division of Pharmaceutical Evaluation and Policy, University of
Arkansas for Medical Sciences, Little Rock, AR

PURPOSE: The Accreditation Council on Pharmaceutical Educa-
tion requires that interprofessional (IP) educational opportunities
that allow for collaboration between healthcare disciplines be
incorporated into didactic curricula. Simulated patient care expe-
riences (SPCEs) provide an avenue for encouraging problem-sol-
ving and critical-thinking on an IP team. This study describes the
implementation of an IP SPCE on end-of-life (EOL) care and stu-
dents’ attitudes toward death (ATD).

METHODS: Third-year pharmacy students enrolled in a critical
care elective received a lecture on EOL care topics by members
of palliative care and ethics teams the week before completing a
two-part EOL SPCE in a high-fidelity simulation center. Phar-
macy, medical and respiratory care students completed the vali-
dated, 12-item ATD survey before and after SPCE participation.
Pharmacy students completed written reflection papers after
SPCE participation. Quantitative data were analyzed with
descriptive statistics, Wilcoxon signed-rank test and McNemar’s
test. Two investigators independently used the cutting and sort-
ing technique to analyze the reflection papers qualitatively. The
institutional review board determined this research to be
exempt.

RESULTS: Fifteen students completed pre- and post-ATD sur-
veys. After the EOL SPCE, pharmacy students demonstrated a
significant change in attitudes for 3 out of 10 statements related
to EOL care (p < 0.05). Eight themes were identified regarding
EOL care, including a change in the students’ views on EOL care
and the need to involve the family in the decision-making process
as much as possible. There was an increase in the perception that
“communication with family” is one of the top three most impor-
tant problems in caring for a dying patient (p = 0.07).
CONCLUSION: Lectures on EOL care topics by content experts
and implementation of a high-fidelity IP SPCE led to a change in
students’ views on EOL care. After the SPCE, students felt more
comfortable talking to families about death and involving the
family in the decision-making process.

43. Team-based chronic disease management: An interprofessional
experience in diabetes for pharmacy and medicine students Michele
Pisano, Pharm.D., CGP", Nissa Mazzola, Pharm.D., CDE', Lauren
Block, M.D., MPH?, Danielle Ezzo, Pharm.D., BCPS', Celia Lu,
Pharm.D., BCACP'; (1) Department of Clinical Health
Professions, St. John’s University College of Pharmacy and
Health Sciences, Queens, NY (2) Hofstra North Shore-LIJ
School of Medicine, Hempstead, NY

PURPOSE: The 2016 draft standards of the Accreditation Coun-
cil for Pharmacy Education state that the curriculum must
include opportunities for interprofessional education (IPE). An
existing course at a medical school was modified to include inter-
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professional activities with pharmacy and medicine students to
improve the ability to work collaboratively.

METHODS: The chronic disease management course was identi-
fied as the course to include IPE. One class session was designed
to highlight the advantages of team-based care in diabetes man-
agement and recognize the roles of various members of the inter-
professional healthcare team. The session started with a panel
discussion consisting of diabetic educators, nutritionists, and a
patient. Students were then divided into groups for case discus-
sion and diabetic device counseling. All students present were sur-
veyed pre- and post- the IPE experience to examine their
attitudes towards interprofessional learning, utilizing the validated
Readiness for Interprofessional Learning Scale (RIPLS) Question-
naire.

RESULTS: Of 125 students surveyed (100 medicine, 25 phar-
macy), 90 surveys (71 medicine, 19 pharmacy) were completed
(response rate 72%). Twenty one percent of students reported
having previous experience with interprofessional learning. Post-
experience, 89% of students agreed or strongly agreed that their
“ability to understand clinical problems will increase with shared
learning,” compared to 47% pre-experience. Results post-experi-
ence also showed more students disagreeing with the statement “I
don’t want to waste my time learning with other health care
students” (91% vs 61%). The percentage of students’ undecided
pre-experience about the impact of shared learning in improving
patient care greatly decreased post-experience (20% vs 0.04%).
CONCLUSION: Overall, results showed this IPE experience had
a positive impact on student perceptions of the value of the inter-
disciplinary team and its role in patient care.

44. A renal replacement therapy simulation to strengthen essential
pharmacist skills Aimon C. Miranda, Pharm.D., BCPS', Erini
Serag-Bolos, Pharm.D.!, Shyam R. Gelot, Pharm.D., BCPS% (1)
Pharmacotherapeutics and Clinical Research, University of South
Florida College of Pharmacy, Tampa, FL (2) Doctors Hospital
of Sarasota, Sarasota, FL

PURPOSE: The purpose of this simulation activity was to
strengthen students’ professional communication, informatics
skills, ability to provide care for special populations, and drug
information and literature evaluation skills, all of which are
essential components deemed by the Accreditation Council for
Pharmacy Education (ACPE). This renal replacement therapy
(RRT) simulation allowed for application and augmentation of
didactic material learned during their Pharmacotherapeutics I and
Clinical Pharmacokinetics and Pharmacodynamics course. The
objectives were to utilize an electronic medical record (EMR)
to develop a SBAR (Situation, Background, Assessment,
Recommendation) note, utilize appropriate resources to verify
medication orders for a chronic kidney disease (CKD) patient,
and verbally respond to drug information questions.

METHODS: The activity consisted of a didactic component dis-
cussing RRT modalities, a pre- and post-assessment, a simula-
tion, and a debrief session. Fifty third-year pharmacy students
worked in groups of five and rotated through four stations. The
first station included a drug information question, verification of
an electronic peritoneal dialysis (PD) order, and verification of
the bag. The second station involved students conducting a litera-
ture search to renally adjust three medications for continuous
renal replacement therapy (CRRT). The last station entailed a
verbal presentation of a complex patient case newly initiated
hemodialysis utilizing an EMR to locate pertinent information.
The pre- and post-assessment consisted of five clinical questions
related to RRT.

RESULTS: Forty-seven students completed the pre-assessment
and fifty students completed the post-assessment. Average time to
complete the assessment, respectively, was 7 versus 5 minutes.
Mean score was 4.64 (£SD 1.6) versus 7.65 (£SD 1.32) out of
10. The average number of questions correct was 1.69 versus
3.61.

CONCLUSION: The simulation increased students’ knowledge
about RRT modalities and exposed students to various pharma-

cist roles and considerations in caring for patients with CKD.
Future modifications to this activity include an addition of an
interprofessional component.

45. Evaluation of an interprofessional workshop on medication
error prevention: building teamwork in healthcare Nirav
Haribhakti, Pharm.D. Candidate, Rolee Pathak, Pharm.D., BCPS,
Mary Bridgeman, Pharm.D., BCPS, CGP, Marc Sturgill, Pharm.D.;
Ernest Mario School of Pharmacy, Rutgers, The State University
of New Jersey, Piscataway, NJ

PURPOSE: To foster team-based patient care, student pharma-
cists, physicians, and physician assistants participated in an inter-
professional medication error prevention workshop. Participants’
perceptions of the role of teams in preventing errors were evalu-
ated before and after program participation.

METHODS: A three-hour workshop was developed to address
medication error contributing factors and analysis methods. Inter-
professional teams were tasked with evaluation of medication
error cases resulting in patient harm. Fourth professional year
pharmacy, third year medical, and physician assistants students
participated. Pre- and post-activity surveys were developed utiliz-
ing the validated Attitudes Towards Health Care Teams Scale
and distributed through a secure electronic platform. Institutional
Review Board approval was obtained prior to survey distribu-
tion.

RESULTS: Two hundred twelve pharmacy, 151 medical, and
47 physician assistant students participated in the program.
Forty-nine students (12%) completed both pre- and post-sur-
veys, with no significant differences seen in median responses
to each of the seventeen survey items. Although statistically sig-
nificant changes were not observed, attitudinal changes were
identified on several items, including whether patients would be
treated as whole persons with team-based care and whether the
give-and-take among team members helps make better patient
care decisions, where the median response changed from
“agree” to “strongly agree” after program participation. Simi-
larly, in the item regarding the physician having ultimate legal
responsibility for decisions made by the team, the median
response changed from “neutral” prior to the program to “dis-
agree” afterwards.

CONCLUSION: This survey failed to demonstrate a significant
overall impact of workshop participation on student attitudes
towards working in health care teams to prevent medication
errors. Changes in median responses were seen, demonstrating
the potential for this activity to impact the perceptions of stu-
dents of various disciplines. The low response rate of surveys
returned may have limited the ability to capture significance in
attitudinal change attributed to this activity.

46. Provider perceptions regarding the impact of hypoglycemia on
insulin therapy: a field medical team based survey Diana Noller,
RN, CDE, Bethany Fedutes Henderson, Pharm.D., Rita Lakamp,
Pharm.D., BCPS, Knikki Pendleton, Pharm.D., Henry Anhalt, D.O.,
Mahmood Kazemi, M.D., Sharon Levesque, MBA; US Medical
Affairs, Sanofi US, Bridgewater, NJ

PURPOSE: Despite improvements in insulin therapy, patients are
reluctant to inject themselves at least in part due to fear of hypo-
glycemia. Providers cite this as a reason to delay initiation or
intensify therapy. A proactive, educational survey for Healthcare
providers (HCPs) to assess their understanding of patient behav-
ior and their own perceptions was derived from the Global Atti-
tudes of Physicians and Patients (GAPP™) study. The GAPP
study was designed to evaluate patient and physician opinions
regarding insulin therapy.' The HCP responses to the survey were
compared to the results in the GAPP study.

METHODS: Surveys were conducted by a Sanofi Diabetes
Regional Medical Liaison (RML) during face-to-face interactions
with HCPs utilizing Survey Monkey® via an iPAD.

RESULTS: A total of 855 surveys were conducted over a | year
period (2014). When asked how frequently their patients missed
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or omitted an insulin dose monthly, only 30% of HCPs provided
an answer consistent with the GAPP study (3 days) whereas 45%
thought 5-7 days was the appropriate response. Frequency of
SMBG (36%) was the most common response for non-adherence
and was not consistent with the GAPP study which was fear of
hypoglycemia (31%). When asked what percentage of physicians
are less aggressive therapeutically because of hypoglycemia, they
answered 30%; however, the GAPP study reported as many as
70%. The majority of HCPs surveyed correctly identified that up
to 80% of patients wish insulin regimens would be more flexible
to accommodate changes in their daily lives.

CONCLUSION: For the HCPs that were surveyed, understanding
the impact hypoglycemia has on patient and physician behavior
was discordant from the findings of the GAPP study. These data
demonstrate knowledge gaps exist among HCPs and provide an
opportunity for education by the field medical team. Discussion
of this survey provides a novel field medical approach to increase
HCP awareness of patient and provider perceptions of hypo-
glycemia and the challenges patients confront on current insulin
therapies.'Peyrot M, et al. Diab Obes Metab.2012:14:1081-87.

47. The perceived importance of clinical research skills: A needs
assessment to inform the development of a clinical research
methods elective for PharmD students Heather Anderson, Ph.D."
Joseph Saseen, Pharm.D.%; (1) Department of Clinical Pharmacy,
University of Colorado Denver Skaggs School of Pharmacy and
Pharmaceutical Sciences, Aurora, CO (2) Department of Clinical
Pharmacy, University of Colorado Skaggs School of Pharmacy
and Pharmaceutical Sciences, Aurora, CO

PURPOSE: Assess the perceptions of clinical research skills
according to PharmD students, PGY1 residents, and residency
directors.

METHODS: Online surveys were administered in the spring of
2014 to 4th year PharmD students at the University of Colorado
Skaggs School of Pharmacy and Pharmaceutical Sciences
(SSPPS), PGY1 residents (including those in Colorado and 2013
SSPPS graduates), and all PGY1 and PGY?2 residency directors
from accredited programs. Due to increasing competition for resi-
dency positions, surveys were framed around obtaining and/or
completing a residency. Respondents ranked clinical research
experience compared to other characteristics (e.g., communica-
tion, leadership), and ranked specific research skills compared to
each other.

RESULTS: Respondents included 255 PGY1 residency directors,
155 PGY?2 residency directors, 35 PGY1 residents, and 87 P4 stu-
dents. Response rates ranged from 26% (directors) to 58% (resi-
dents). Directors and residents ranked research experience lowest
among other characteristics (communication was ranked highest);
P4 students ranked research experience higher (mean rank =7
out of 10). Writing a research question, analyzing data, and
interpreting results were ranked as most important. All respon-
dents indicated a lack of education in writing a research paper.
CONCLUSION: Despite recognition of the importance of
research in clinical pharmacy by professional pharmacy organiza-
tions, the overall perceived importance in the context of residency
training is low. Educational opportunities that emphasize data
analysis and interpreting and presenting results were perceived as
needed and should therefore be offered in PharmD programs for
students planning to pursue a research-related career. A clinical
research methods elective is now offered to P2 PharmD students
at SSPPS.

Emergency Medicine

48. A national survey of emergency pharmacy practice Michael C.
Thomas, Pharm.D.", Nicole M. Acquisto, Pharm.D., BCPS?, Mary
Beth Shirk, Pharm.D.?, Asad E. Patanwala, Pharm.D.*; (1) College
of Pharmacy, Western New England University, Springfield, MA
(2) Department of Pharmacy, University of Rochester Medicine,

Rochester, NY (3) Wexner Medical Center, The Ohio State
University, Columbus, OH (4) Pharmacy Practice and Science,
The University of Arizona College of Pharmacy, Tucson, AZ
PURPOSE: An increasing number of pharmacists are practicing
in emergency departments (EDs). However, pharmacist activities
and staffing models in EDs have not been described for several
years. The objective of this study was to characterize pharmacy
practice in EDs in the United States.

METHODS: An electronic survey was developed through consen-
sus-based process by four investigators with experience in emer-
gency pharmacy practice. The survey was disseminated using the
ACCP Emergency Medicine Practice and Research Network and
the ASHP Emergency Medicine Connect group. It was available
for 30 days. We estimate 356 unique emergency pharmacists were
surveyed. Duplicate responses from the same institution were
eliminated. Descriptive analyses were used for all variables.
RESULTS: Two hundred thirty three surveys were partially or
completely filled out (response rate 65%). After removing dupli-
cate responses and null records, 187 surveys were included. The
majority of respondents were from community (60.4%) or aca-
demic EDs (35.4%). The median number of full time equivalent
pharmacists per ED was 2 (IQR 1 to 2.5). On weekdays the dura-
tion of pharmacist coverage was 1 to 8 hours (31.6%), 9 to
16 hours (44.6%), and 17 to 24 hours (23.8%). Approximately a
third of institutions (35.2%) did not provide any weekend staffing.
The most frequent time period of pharmacist coverage was 1 pm
to midnight. The median (IQR) percentage of pharmacist time
spent in various activities was clinical 25% (15-40%), emergency
response 15% (10-20%), order processing 15% (5-25%), medica-
tion reconciliation 10% (5-25%), teaching 10% (5-15%), adminis-
trative 5% (0-10%), and scholarly endeavors 0% (0-5%). Ninety-
two percent of positions were fully funded by the pharmacy
department and 3% were fully funded by colleges of pharmacy.
CONCLUSION: Institutions with emergency pharmacy programs
have multiple pharmacists practicing in the ED and most have
daily coverage that exceeds 8 hours. Activities of the pharmacist
vary greatly between institutions.

49. Management of acute abdominal pain in the emergency
department James Priano, Pharm.D.", Brian Faley, Pharm.D.!,
Gabrielle Procopio, Pharm.D.}, Joseph Feldman, M.D.?, Kevin
Hewitt, M.D.%; (1) Ernest Mario School of Pharmacy, Rutgers,
The State University of New Jersey, Piscataway, NJ (2)
Department of Emergency Medicine, Hackensack University
Medical Center, Hackensack, NJ

PURPOSE: Acute abdominal pain is one of the most common
reasons for patients to visit the emergency department (ED). The
utility of providing multimodal analgesia for acute abdominal
pain in the ED is not well understood. The primary objective is
to analyze ED provider ordering habits for adjunct non-opioid
pain medication for opioid-naive patients who require intra-
venous (IV) morphine or hydromorphone for acute abdominal
pain. Secondary objectives are to assess pain scores, time to opi-
oid rescue dose, total opioid consumption in morphine equivalent
units (MEUs), and ED length of stay (LOS) between groups.
METHODS: A retrospective chart review of opioid-naive adult
patients who presented to the emergency department at a large
academic medical center with a chief complaint of abdominal
pain and received IV morphine or hydromorphone for acute pain
was conducted.

RESULTS: Adjunctive non-opioid analgesics were ordered on
19% and 38% of patients who initially received IV hydromor-
phone or IV morphine, respectively. Patients who initially
received IV hydromorphone received more opioid compared to
patients who initially received IV morphine (7.56 vs 4.15 MEUs,
p < 0.0001). Patients who received an adjunct non-opioid anal-
gesic received a smaller initial opioid dose than those who did
not receive an adjunct non-opioid analgesic (4.69 vs 6.52 MEUs,
p = 0.006). Initial pain score reduction on the Numeric Rating
Scale (NRS) did not differ between patients who initially received
IV hydromorphone vs IV morphine (3.86 vs 3.29, p = 0.645).
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CONCLUSION: A small proportion of patients with acute
abdominal pain receive a non-opioid analgesic in conjunction to
IV opioids. The available data suggests that the use of non-opioid
analgesics may allow for the use of lower initial opioid doses
whilst maintaining efficacy. Further studies are warranted to
assess the potential impact of adjunct medications of patients
with acute abdominal pain in the emergency department.

50. Using a cloud-based platform to identify discrepancies during
medication reconciliation in a community hospital emergency
department Eric La, Pharm.D., Sanu Koshy-Varghese, Pharm.D.,
Agnieszka Pasternak, Pharm.D., MBA, CNSC, BCPS; Department
of Pharmacy, Huntington Hospital, Huntington, NY

PURPOSE: MedHx (version ACMEDHX TOUA 1.0; DrFirst®,
Rockville, MD) is a cloud-based platform that delivers access to
comprehensive, patient-specific medication history information,
including medication claims and pharmacy fill data. This study
looked at the number of discrepancies identified during admission
medication reconciliation while using the MedHx database. The
results of this study will be used to provide direction for potential
areas of emphasis and improvement during medication reconcilia-
tion.

METHODS: Admission medication reconciliation was performed
on a total of 264 patients in the emergency department between
September 8 and October 6, 2014. Patient interviews at the bed-
side were initially conducted with available resources, such as a
medication list from an existing electronic medical record or a
patient’s personal medication list. Medication claims and phar-
macy fill data produced by MedHx’s database were used at the
conclusion of the interview in order to identify discrepancies
specifically captured by MedHx.

RESULTS: Out of 203 patients that were included in our final
data analysis, a total of 449 medication-related discrepancies were
identified among 148 patients (73%) while using MedHx. The dis-
crepancies identified fell into five different categories, including:
medication not listed on MedHx database (33.9%), patient forgot
to mention medication (29.6%), patient could not recall medica-
tion dose or provided an inaccurate dose (24.5%), patient could
not remember the name of medication (10.7%), and patient could
not remember the frequency of medication administration (1.3%).
Out of all 449 medication-related discrepancies, 34 (7.6%)
discrepancies involved high alert medications, which included
opioids, anticoagulants, and insulin.

CONCLUSION: MedHx is a valuable medication history tool
and addition to the admission medication reconciliation process.
One limitation of the cloud-based platform was that certain phar-
macies were not captured by MedHx’s database. However, its
ability to provide available patient-specific pharmacy fill data
improved the accuracy and quality of medication reconciliation at
our institution.

Endocrinology

51. Glycemic outcome in patients with Type 2 diabetes mellitus
receiving insulin via pens versus vials and syringes in an integrated
health care delivery system Rita Hui, Pharm.D., M.S.!, Yunwen
Chiu, Pharm.D.?, Iris Young, Pharm.D.>; (1) Pharmacy Outcomes
Research Group, Kaiser Permanente, Oakland, CA (2) PriMed
Management Consulting Services, Hill Physicians Medical Group,
San Ramon, CA (3) Pharmacy Drug Use Management, Kaiser
Permanente, Northern California, Oakland, CA
BACKGROUND: Published trials comparing insulin pen versus
vials have largely focused on adherence, cost and hypoglycemia
rate using selected insulin regimens.

PURPOSE: This study compares the rate of attaining therapeutic
goal with insulin pen versus vial in a real world setting.
METHODS: We performed an observational non-inferiority
study to compare the outcomes of adult Type 2 diabetic subjects
who initiated on basal insulin using either a vial or pen within an
integrated healthcare delivery system. Subjects remained on the

same insulin delivery device and regimen throughout the twelve-
month observation period. The primary outcome was the odds of
achieving a hemoglobin Alc (HbAlc) at therapeutic goal (<7%
for age <65 and <8% for age > 65). Secondary outcomes included
changes in HbAlc, and rates of hypoglycemia resulting in hospi-
tal admission or emergency room (ER) visits. This study received
IRB approval.

RESULTS: We identified 20,533 subjects initiated on basal insu-
lin by pen or vial, of whom 614 were pen users. The reduction in
HbAlc was higher for vial users (—0.20 £+ 0.06%, p = 0.001),
although there was no significant difference in the odds of achiev-
ing therapeutic level of HbAlc (adjusted odds ratio, OR = 1.20,
95% confidence interval, CI = 0.99-1.45 p = 0.060). No signifi-
cant differences in the rate of hypoglycemia requiring hospitaliza-
tion or ER visit were seen between the 2 groups.
CONCLUSIONS: The type of insulin delivery device does not
appear to be associated with any differences in measured quality
outcomes after 1 year when individuals with Type 2 diabetes initi-
ate basal insulin in an integrated healthcare delivery system.

52. Emotional distress in relation to treatment satisfaction and
glycemic control among patients with uncontrolled Type 2 diabetes
Melanie Siaw, B.Sc.(Pharm), Joyce Lee, Pharm.D., BCPS,
BCACP; Department of Pharmacy, Faculty of Science, National
University of Singapore, Singapore

PURPOSE: Efforts to attain glycemic control can be challenging
and demanding, leading to increased emotional distress. Although
various factors have been examined in relation to diabetes dis-
tress, evidence linking emotional distress with diabetes treatment
satisfaction is limited. In this study, we aimed to examine the
association of emotional distress with treatment satisfaction and
glycemic control.

METHODS: This was a cross-sectional study conducted in four
primary care institutions. Patients >21 years old with HbAlc
>7% and polypharmacy were included while those with limited
language proficiency were excluded from this study. A 20-item
Problem Areas in Diabetes Questionnaire (PAID), and an 8-item
Diabetes Treatment Satisfaction Questionnaire (DTSQ) were
administered by trained interviewers. PAID was measured using a
five-point Likert scale (0 to 4) with higher score indicating more
emotional distress. DTSQ was measured using a seven-point
Likert scale (0 to 6) with higher score indicating more satisfaction.
RESULTS: Of 356 patients approached, 281 patients were eligible
for the administration of the questionnaire. The mean age was
59.2 £ 8.2 years with 43.1% female and 56.9% male. The aver-
age HbAlc was 8.4 £ 1.2%. Overall, the PAID and DTSQ scores
were 23.2 + 16.5 and 25.6 £+ 6.0, respectively. Using general lin-
ear model adjusted for age, gender, ethnicity, education level,
type of residence, duration of diabetes, and marital and employ-
ment status, our study showed that PAID score decreased by 0.8
point with every | point increase in DTSQ score (95% CI —1.079
to —0.432; p < 0.0001). In addition, PAID score increased by 1.6
points for every 1% increase in HbAlc (95% CI 0.144 to 3.067;
p < 0.05).

CONCLUSION: Emotional distress was associated with low
treatment satisfaction and poor glycemic control. Improvements
in patient satisfaction towards diabetes management and glyce-
mic control may positively affect diabetes-related emotional
distress.

53E. Incidence of genital mycotic infections decreases over time in
older patients with type 2 diabetes mellitus treated with
canagliflozin Michael Davies, Ph.D.', Pamela Kushner, M.D.%,
Ujjwala Vijapurkar, Ph.D.?, Gary Meininger, M.D.?; (1) Diabetes —
Medical Affairs, Janssen Scientific Affairs, LLC., Raritan, NJ (2)
University of California, Irvine Medical Center (3) Janssen
Research & Development, LLC

Presented at 23rd Annual Women’s Health Conference, Washing-
ton, DC, April 16-19, 2015.
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Family Medicine

54. Scholarly contributions of pharmacist educators in family
medicine in North America: A five-year review Jennie Jarrett,
Pharm.D., BCPS', Sarah Rindfuss, Pharm.D., BCPS? Jody
Lounsbery, Pharm.D.>; (1) UPMC St. Margaret Family Medicine
Residency Program, UPMC St. Margaret, Pittsburgh, PA (2)
Department of Medical Education, UPMC St. Margaret Family
Medicine Residency Program, Pittsburgh, PA (3) Department of
Pharmaceutical Care and Health Systems, University of
Minnesota College of Pharmacy, Minneapolis, MN

PURPOSE: Pharmacists’ roles in family medicine training pro-
grams are well established. Little data is known regarding their
scholarly contributions. This project evaluates the scholarly con-
tributions pharmacists in family medicine are making in North
American literature and conferences and the impact on physician
resident assessment via The Accreditation Council for Graduate
Medical Education (ACGME) family medicine core competen-
cies.

METHODS: A retrospective review of scholarly contributions by
pharmacists was evaluated via publications in nine of the highest
impact family medicine journals and presentations at four major
family medicine conferences from July 1, 2009 to June 30, 2014.
Data collected included geographic location, affiliation, creden-
tials, type of collaboration and topic of each submission.
RESULTS: There were 414 unique pharmacists which produced
648 unique scholarly works during the study period. Each phar-
macist averaged 1.6 scholarly works with an average of 1.5 phar-
macists per work. Publications have gradually increased from 2.3
to 4.6%, while presentations have remained stagnant, fluctuating
between 3.0 and 4.0% over the study period. The most common
ACGME core competencies supported were medical knowledge
(30.5%), patient care (23.3%) and systems-based practice
(20.2%).

CONCLUSIONS: Pharmacist involvement in scholarly works has
increased overall, yet is a small subset of the scholarly works in
family medicine. This work was limited by differences in report-
ing by publications and conference programs. Uniquely, this data
identifies pharmacists as educators of systems-based practice as
well as medical knowledge and patient care. Pharmacists have an
active and growing role in family medicine scholarship with a
broader focus than pharmacotherapy knowledge.

Gastroenterology

55. Eluxadoline for the treatment of irritable bowel syndrome with
diarrhea (IBS-D): results of two randomized, double-blind, placebo-
controlled Phase 3 clinical trials Paul Covington, M.D.; Furiex
Pharmaceuticals, A Subsidiary of Actavis Plc, NJ

PURPOSE: To evaluate the efficacy and safety of eluxadoline, a
locally active, mu-opioid receptor agonist and delta-opioid recep-
tor antagonist, in patients with IBS-D.

METHODS: Patients meeting Rome III criteria for IBS-D were
randomized to twice-daily eluxadoline (75 or 100 mg) or placebo
for 26 weeks in two double-blind, Phase 3 studies (IBS-3001,
IBS-3002). The primary endpoint was a composite response based
on simultaneous improvement of >30% in daily worst abdominal
pain (WAP) score and daily stool consistency <5 (Bristol Stool
Scale [BSS]) for >50% of days over Weeks 1-12 and 1-26. Addi-
tional efficacy measures included other bowel symptoms (bowel
movements, urgency, incontinence) and global endpoints
(adequate relief, global symptoms, quality of life).

RESULTS: A total of 2427 patients were randomized. Signifi-
cantly more patients receiving 100 mg eluxadoline were composite
responders in both studies and over both intervals assessed
(p < 0.005; see Table); improvement was noted within first few
doses. Significantly more patients receiving 75 mg eluxadoline
were composite responders for Weeks 1-12 in both studies and
Weeks 1-26 in IBS-3002. Significantly more patients receiving
eluxadoline had adequate relief. Responder rates for the BSS
component for both eluxadoline doses were significantly higher

than placebo. Responder rates for the WAP component of >30%
improvement were numerically higher. Both doses of eluxadoline
showed greater improvements in bowel movement frequency and
urgent episodes, daily global symptom scores, and IBS-Quality of
Life questionnaire scores (p < 0.05). Pooled data for 100 mg elux-
adoline demonstrated significance for >40% and >50% improve-
ment in WAP (p <0.025). The most common adverse events
were constipation (7.4% and 8.3% vs 2.4%) and nausea (7.8%
and 7.3% vs 4.8%) for 75 mg, 100 mg, and placebo, respectively.
CONCLUSIONS: Eluxadoline simultaneously improved pain and
diarrhea in patients with IBS-D, with sustained effects over
26 weeks. Efficacy was rapid in onset and supported by improve-
ments in other global measures.

Study IBS-3001
Responder
n/N (O/o)

Study 1BS-3002
Responder

ITT Analysis Set n/N (%)

Composite Responder”

Weeks 1-12

Eluxadoline 102/427 (23.9)"  110/381 (28.9)"""
75 mg BID

Eluxadoline 107/426 (25.1)""  113/382 (29.5)"""
100 mg BID

Placebo BID 73/427 (17.1) 62/382 (16.2)
Weeks 1-26

Eluxadoline 100/427 (23.4™  116/381 (30.4)"""
75 mg BID

Eluxadoline 125/426 (29.3)™""  125/382 (32.6)"""
100 mg BID

Placebo BID 81/427 (19.0)

77/382 (20.2)
Adequate Relief Responder’

Weeks 1-12

Eluxadoline 75 226/427 (52.9)""  229/381 (60.1)™"
mg BID

Eluxadoline 100 231/426 (54.2)"""  223/382 (58.2)""
mg BID

Placebo BID 187/427 (43.8) 188/382 (49.2)
Weeks 1-26

Eluxadoline 195/427 (45.7)™  201/381 (52.8)""
75 mg BID

Eluxadoline 211/426 (49.5)""  205/382 (53.5)™"
100 mg BID

Placebo BID 171/427 (40.0) 167/382 (43.7)

#Composite Responder: A patient who reported both an
improvement in daily WAP score >30% compared to baseline
and a daily stool consistency of <5 on the BSS or absence of
bowel movement for at least 50% of days (FDA Responder,
Weeks 1-12; EMA Responder, Weeks 1-26); tAdequate Relief
Responder: A patient who reports adequate relief for >50% of
weeks; **p < 0.025; ***p < 0.01; ****p < 0.001; nsNot signifi-
cant. BID, twice daily; EMA, European Medicines Agency;
FDA, Food and Drug Administration; ITT, intention to treat.

56. Impact of vitamin K administration on INR changes and
bleeding events among patients with cirrhosis Eli N. Deal,
Pharm.D., BCPS", Melissa Green, Pharm.D. Candidate®, Heather
Pautler, Pharm.D., BCPS', Adam Meyer, M.D.?, Kevin Korenblat,
M.D.*, Mark Thoelke, M.D.%; (1) Department of Pharmacy,
Barnes-Jewish Hospital (2) St. Louis College of Pharmacy, St.
Louis, MO (3) Division of Hospital Medicine, Washington
University in St. Louis School of Medicine (4) Division of
Gastroenterology, Washington University in St. Louis School of
Medicine

PURPOSE: Vitamin K is frequently provided to patients with
cirrhosis to correct coagulopathy despite poor evidence to
support this practice. The purpose of this investigation was to
determine the impact of vitamin K in this population.
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METHODS: This is a retrospective investigation of patients hos-
pitalized at a single, academic institution from 2010 to 2012.
Adults with an ICD9 code supporting cirrhosis were segregated
into cohorts based on provision of vitamin K and matched
according to age, ICU care, INR, and renal function. The pri-
mary objective of this study was to determine factors associated
with a decrease in INR during the first 7 days of hospitalization.
Bleeding events were defined as any event requiring >2 units of
packed red blood cells or surgical correction, an event causing a
decrease in hemoglobin concentration >2 grams/L, or any clini-
cally evident bleeding. Multivariable binary logistic regression of
factors associated with INR decrease and bleeding events was
completed.

RESULTS: The final matched cohort (n = 276) contained 130
patients who received vitamin K (median dose 15 mg over 4 days;
36% oral only, 30% parenteral only, and 34% combination) and
146 who did not receive this therapy. INR decreases of 0.5 and
1.0 were experienced in 19% and 10%, respectively, in the vita-
min K group. ICU care (Adjusted odds ratio [AOR] 2.91, 95%
Confidence Interval [CI] 1.54-5.49; p = 0.01), receipt of a blood
product (AOR 2.40, 95% CI 1.354.24; p =0.03), baseline
INR > 1.6 (AOR 1.72, 95% CI 1.00-2.95; p = 0.05), but not vita-
min K administration (AOR 1.17, 95% CI 0.66-2.08; p = 0.59)
was associated with INR decrease. Bleeding events occurred more
frequently among patients with a history of esophageal varices
(AOR 6.35, 95% CI 1.21-33.4; p = 0.03), but vitamin K adminis-
tration did not impact these events (AOR 4.90, 95% CI 0.56—
43.0; p = 0.15).

CONCLUSION: Administration of vitamin K did not positively
impact INR changes or bleeding events in this cohort of hospital-
ized patients with cirrhosis.

Geriatrics

57. Factors influencing medication non-adherence: A focus on
socioeconomically vulnerable seniors in Singapore Nicholas Loh,
B.Sc.(Pharm) (Hons) Candidate, Christine Teng, M.Sc.(Clinical
Pharmacy), Kai Zhen Yap, Ph.D., B.Sc.(Pharm) (Hons);
Department of Pharmacy, National University of Singapore,
Singapore

PURPOSE: Medication non-adherence among older persons can
compromise management of chronic diseases. This cross-sectional
study aims to determine the prevalence of non-adherence to
chronic medications and identify associated factors among socioe-
conomically vulnerable seniors staying in clusters served by vol-
unteer-run senior activity centres (SAC) in Singapore. Findings
from this study can improve support services provided by SAC.
METHODS: Participants aged 55 years and above who are tak-
ing chronic medications were surveyed using an interviewer-admi-
nistered questionnaire over two periods (September—December in
2013 and 2014). Self-reported medication non-adherence was
measured with the 8-item Morisky Medication Adherence Scale
(MMAS-8). Demographics, psychosocial well-being, health liter-
acy and medication-related factors were evaluated using bivariate
analyses. Factors with p < 0.10 were included into the multivari-
ate logistic regression.

RESULTS: About 51.9% of 212 participants from 6 SAC were
non-adherent to their medications, with majority indicating that
they forgot to take medicines sometimes (25.9%) and had diffi-
culty remembering to take all medicines (23.6%). Individuals who
were (1) dissatisfied with their life (adjusted OR 3.411; 95% CI
1.160-10.036), (2) had inadequate health literacy (adjusted OR
2.097; 95% CI 1.162-3.787) and (3) received full government sub-
sidy on their medications (adjusted OR 2.120; 95% CI 1.054—
4.265) were more likely to be non-adherent. The presence of
depressive symptoms (15-item Geriatric Depression Scale) was
significant (p < 0.05) in the bivariate analysis but not in the mul-
tivariate model.

CONCLUSION: Medication non-adherence was high among the
study population. There is a need to integrate the social support
services provided by SAC with pharmacist-led interventions to

improve adherence to medication, especially for seniors who are
receiving financial aids. Reminder services may be useful for
improving the unintentional non-adherent behaviors identified.
Interventions should also focus on improving health literacy,
which may improve medication adherence and empower them to
make better healthcare-related decisions.

58. Limitations to antimuscarinic use in nursing home residents
with overactive bladder and/or urinary incontinence Barbara
Zarowitz, Pharm.D.', Carrie Allen, Pharm.D.>, Terrence O’Shea,
Pharm.D.>, Todd Berner, M.D.*, Eric Tangalos, M.D., Joseph
Ouslander, M.D.% (1) Omnicare, Inc., Livonia, MI (2) West
Division, Omnicare, Inc., San Antonio, TX (3) Division of
Clinical Services, Omnicare, Inc., Englewood, OH (4) Astellas
Scientific and Medical Affairs, Northbrook, IL (5) Mayo Clinic,
Rochester, MN (6) Florida Atlantic University

PURPOSE: This study characterized differences in drug regi-
mens, severe mobility impairment (SMI) and moderate to severe
cognitive impairment (MSCI) in nursing home residents (NHR)
with overactive bladder (OAB) and/or urinary incontinence (UI)
in order to determine the proportion with: (1) relative contraindi-
cations to antimuscarinic treatment due to concomitant anti-
cholinergic medications or acetylcholinesterase inhibitors
(AChEI), and (2) non-pharmacologic limitations to treatment.
METHODS: A cross-sectional retrospective database analysis of
NHR >65 years of age with a diagnosis of OAB and/or Ul was
conducted. Data were derived from linked and de-identified phar-
macy claims and Minimum Data Set data (MDS) 3.0 records
from 842 U.S. skilled nursing facilities serviced by Omnicare from
10-1-2010 to 9-30-2012.

RESULTS: Of the 56,153 NHR with OAB and/or UI, 71.3%
received at least 1 medication with moderate to severe anticholin-
ergic properties!, and many were commonly prescribed medica-
tions that can worsen incontinence: opioids (55.8%), sedative-
hypnotics (38.6%), diuretics (36.0%), antipsychotics (25.5%),
alpha antagonists (11.5%), verapamil or diltiazem (7.9%) and
digoxin (7.8%). We found that 9.7% (n = 5419) were treated with
antimuscarinics. When compared with an age- and gender-
matched cohort who were not prescribed antimuscarinics, by cat-
egories of potential contraindication to treatment, only 6.6%
(n = 356; p = 0.066) were possible candidates for treatment (see
Table 1). However, 20.4% (n = 1103; p < 0.001) were treatment
eligible when AChEI and anticholinergic medication use were
removed as relative contraindications.

Table 1. Assessment of Potential Antimuscarinic Treatment Candi-
dates:

Residents with No

OAB and/or UI Antimuscarinic  Antimuscarinic

(n = 5419) use, n (%) use, 1 (%) p-Value

Moderate to 3357 (61.9) 3683 (68.0) 0.001
severe cognitive
impairment
(MSCI)
(contraindication)

Severe mobility 2288 (42.2) 2778 (51.3) 0.001
impairment (SMI)
(contraindication)

Anticholinergic use 4189 (77.3) 3810 (70.3) 0.001
(contraindication)

AChHEI inhibitor use 1296 (23.9) 1118 (20.6) 0.001
(contraindication)

None of the above 310 (5.7) 356 (6.6)" 0.066

contraindications
were present

*These were the potential candidates for antimuscarinic treat-
ment.

CONCLUSIONS: Most elderly NHR with OAB and/or Ul
studied had potential pharmacodynamic contraindications to
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safe and effective treatment with antimuscarinic agents. Concern
exists that many with potential contraindications who were trea-
ted risk an increased rate of cognitive and functional decline.
Improvement of risk assessment and pharmacotherapeutic
options to treat OAB and/or Ul in this frail population is
needed. 'West T, et al. Evaluation of anticholinergic burden of
medications in older adults. JAPhA 2013; 53(5): 496-504 and
Appendix 1.

Health Services Research

59. Association between discharge pharmacist counseling techniques
and hospital readmission rate Rayf Abulezz, IV, B.S., Pharm.D.,
BCPS', Thamer Alaifan, III, MBBS®, Aeshah Al-Azmi, III, B.S.,
Pharm.D.>, Ahmed Attar, IV, MBBS, FRCPC, ABPN, FAN* (1)
Pharmacy Department, Prince Mohamed bin Abdulaziz Hospital-
NGHA, Madinah, Saudi Arabia (2) Internal Medicine, Schulich
School of Medicine & Dentistry Western University, London,
ON, Canada (3) Pharmaceutical care, King Abdulaziz Medical
City-Jeddah-NGHA, Jeddah, Saudi Arabia (4) School of
Medicine, McMaster University, Hamilton, ON, Canada
PURPOSE: We evaluated the impact of a new discharge counsel-
ing technique on patients’ readmission rate and on identifying
medication discrepancies during discharge.

METHODS: A retrospective investigational study was conducted
to compare the 30-day readmission rate among patients subjected
to the new counseling method with those of the standard methods
(primary objective). The secondary objective was to evaluate the
frequency and types of drug-related problems detected at the time
of discharge among both groups. Inclusion criteria were patients
who were counseled using the new counseling technique and all
patients who were counseled using the standard techniques over a
period of 2 months.

RESULTS: We identified 191 patients counseled using the stan-
dard technique and 233 patients counseled using the new tech-
nique. The readmission rate was lower by approximately 28% for
the new counseling technique (21.5%) compared with those sub-
jected to the standard one (29.8%; p < 0.05; OR: 1.56; 95% con-
fidence interval [CI], 1.002-2.418). The discrepancies were more
frequently detected among patients who were subjected to the
new technique (20.6%) compared with those who were counseled
using the standard technique (5.2%; p < 0.05). There were statis-
tically significant differences regarding the type of diagnosis and
sex between the two groups. The adjusted odds ratio for readmis-
sion within 30 days is 1.876 (95% CI, 1.162-3.028; p = 0.01) after
adjusting for sex, and diagnosis, number of identified discrepan-
cies, and number of medications.

CONCLUSION: Our study showed that the new discharge coun-
seling technique was associated with a lower readmission rate and
improved detection of identified discrepancies 4 times more than
the standard technique for identified high-risk adult and pediatric
patients. Larger-scale prospective studies are needed to confirm
this finding.

60. Impact of pharmacist-involved collaborative care model on
metabolic control and psychological health of patients with
uncontrolled Type 2 diabetes: a prospective, multicenter,
randomized, controlled study Melanie Siaw, B.Sc.(Pharmacy),
Porlin Ng, B.Sc.(Pharmacy), Joyce Lee, Pharm.D., BCPS,
BCACP; Department of Pharmacy, Faculty of Science, National
University of Singapore, Singapore

PURPOSE: Pharmacist-managed diabetes clinics are known to be
effective. However, a robust study design that evaluates both the
clinical and humanistic outcomes of patients with uncontrolled
diabetes is lacking especially in Asia. This study aimed to com-
pare the care outcomes of pharmacist-involved collaborative care
model to the usual care in Singapore.

METHODS: This was a 6-month prospective, randomized, con-
trolled study supported by Ministry of Health in Singapore. All

patients >21-years-old with HbAlc >7% and polypharmacy from
four health institutions were randomized into control (usual care
without pharmacist-involvement) or intervention where four
BCACP pharmacists worked closely with physicians, nurses and
dietitians in providing dose titration and diabetes counseling.
Patients who required any form of assistance from caregivers
were excluded from this study. Clinical data were extracted from
institution database, and psychological health, measured using a
20-item Problem Areas in Diabetes Scale (PAID), was adminis-
tered at baseline and at 6-month.

RESULTS: Of 436 eligible patients approached, 356 were ran-
domized (181 intervention and 175 control) with 22.5% dropout
rate. The mean age (I: 58.8 years, C: 59.9 years), HbAlc (I:
8.4%, C: 8.5%), SBP (I: 130.2 mmHg, C: 129.9 mmHg), LDL (I:
92.8 mg/dL, C: 96.7 mg/dL) and TG (I: 141.7 mg/dL, C:
150.6 mg/dL) were comparable at baseline (p > 0.05). At 6-
month, the change in HbAlc and SBP between the two arms
were —0.7% (p =0.016) and —6.2 mmHg (p = 0.002), respec-
tively. Compared to the intervention, trends of worsening in LDL
and TG were observed in the control throughout the study.
Finally, a greater improvement in PAID scores was observed in
the intervention as compared to the control (I: 29.4 to 16.6, C:
29.0 to 23.3; p < 0.0001).

CONCLUSION: Improvements in metabolic control and psycho-
logical health of patients with uncontrolled diabetes favored the
pharmacist-involved collaborative care model.

61E. Barriers to sustainable medication supply chain in a public
hospital in Roatan, Honduras Navaneeth Narayanan, Pharm.D."
Sylvia Stoffella, Pharm.D.?, Tina Brock, B.Sc.(Pharm), Ed.D.>; (1)
Department of Pharmacy Practice and Administration, Ernest
Mario School of Pharmacy, Rutgers University, Piscataway, NJ
(2) UCSF Medical Center (3) Department of Clinical Pharmacy,
UCSF School of Pharmacy

Presented at 74th FIP World Congress of Pharmacy and
Pharmaceutical Sciences 2014 of the International Pharmaceuti-
cal Federation, Bangkok, Thailand, August 31-September 4,
2014.

Hematology/Anticoagulation

62E. Consequences of treating false positive heparin-induced
thrombocytopenia  Carrie S.  Oliphant,  Pharm.D., BCPS
(AQ Cardiology)*, Jacob Marler, Pharm.D.%, Jessica Unzaga,
Pharm.D., BCPS’, Sundae Stelts, Pharm.D., BCOP* (1)
Department of Pharmacy, Methodist University Hospital,
Memphis, TN (2) Methodist University Hospital, Memphis, TN
(3) Memorial Cancer Institute, Hollywood, FL (4) Roper St.
Francis Health System

Published in Crit Care Med 2014;42(12):A1466.

63. Evaluation of clinical outcomes at pharmacist versus physician-
based anticoagulation outpatient clinic in Qatar Fatemeh Jalali,
B.Pharm.!, Nada Khudair, B.Pharm.!, Noha Hassaballah,
B.Pharm.!, Shaban Mohammed, M.Sc.?, Osama Abdelsamad, M.S.>,
Hazem Elewa, R.Ph., Ph.D., BCPS* (1) Qatar University,
College of Pharmacy, Doha, Qatar (2) Heart Hospital, Pharmacy
Department, Hamad Medical Corporation, Doha, Qatar (3)
Pharmacy Department, Alwakra hospital, Hamad Medical
Corporation, Alwakra, Qatar (4) Clinical Pharmacy and Practice
Section, Qatar University, College of Pharmacy, Doha,
QatarOptimal anticoagulation necessitates dedication and contin-
uous patient education. This requires time which is a resource
that majority of the physicians lack due to their other responsibil-
ities. Thus, managing anticoagulation by pharmacists benefits
both the patients (by providing them with the necessary care) and
the physicians (by freeing their time for more skilled tasks).
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PURPOSE: To evaluate the impact of pharmacist versus physi-
cian-based anticoagulation management on the percentage time
under therapeutic INR (TTR) and on the extreme out of the
range INRs.

METHODS: A retrospective, observational cohort study was
conducted to assess outcomes of patients receiving warfarin ther-
apy managed either by pharmacist or physician. The primary end
point of the study was the percentage of TTR (calculated by
Rosendaal method) and extreme INR values, as defined by an
INR <I.5 or >4.5.

RESULTS: A total of 278 patients taking warfarin (200 managed
at physician versus 78 at pharmacist-based clinic) were evaluated.
Subjects followed at pharmacist-based clinic had higher TTR
when compared to those managed at physician-based clinic
(82 £ 16% vs 70 £ 15%, p < 0.0001). Additionally, the mean
percentage of visits within the therapeutic range were significantly
higher in pharmacist group compared to physician’s group (76.5
vs 71.2, p = 0.011). At the same time, mean percentage of visits
with extremely subtherapeutic INR was lower in the pharmacist-
managed clinic (5.17% vs 7.05%, p = 0.007). Subgroup analysis
for the TTR and the percentage visits with extreme out of range
INR was also performed to exclude potential confounders.
CONCLUSION: Our study shows that pharmacist-based antico-
agulation has more positive clinical outcomes when compared to
the traditional anticoagulation management. Pharmacist-managed
anticoagulation clinics should be considered and supported in
more hospitals in Qatar. This implementation will improve
patient care and lower the overall cost through enhancement of
anticoagulation management and providing physicians with
longer contact time with their patients.

64. Evaluation of venous thromboembolism risk stratification for
periprocedural warfarin management Edward Saito, Pharm.D.,
BCACP', Nathan Clark, Pharm.D., FCCP, BCPS?, Daniel Witt,
Pharm.D., FCCP, BCPS’, Loren Davies, Pharm.D., BCACPY
Kathleen H. McCool, Pharm.D.?, James Douketis, M.D.%, Kelli
Metz, Pharm.D.”, Thomas Delate, Ph.D., M.S.; (1) School of
Pharmacy, Pacific University, Hillsboro, OR (2) Anticoagulation
and Anemia Management Services, Kaiser Permanente Colorado,
Aurora, CO (3) Department of Pharmacotherapy, University of
Utah College of Pharmacy, Salt Lake City, UT (4) Denver
Health, Denver, CO (5) Kaiser Permanente Colorado, Aurora,
CO (6) Department of Medicine, Division of Hematology and
Thromboembolism, McMaster University (7) Department of
Health Care Policy and Financing, State of Colorado
PURPOSE: The periprocedural management of warfarin for
venous thromboembolism (VTE) presents a dilemma for clini-
cians due to the lack of validated risk stratifications to guide pre-
ferred practices. The purpose of this study was to compare “real
world” rates of clinically-relevant hemorrhage and recurrent VTE
among patients with VTE who interrupted warfarin for an inva-
sive procedure and did or did not receive bridge therapy with
low-molecular-weight heparin in order to assess the utility of con-
sensus panel risk stratification recommendations.

METHODS: This retrospective cohort study included patients
who were receiving warfarin for VTE and interrupted therapy for
an invasive procedure between January 1, 2006 and March 31,
2012. Data were collected via queries of administrative datasets
and outcomes verified via manual chart review. Thirty-day out-
comes of clinically-relevant hemorrhage, recurrent VTE, and all-
cause mortality (ACM) were compared between treatment groups
and across VTE risk strata.

RESULTS: There were 2018 procedures in 1313 patients
included. When stratified according to consensus panel defini-
tions, bridge therapy was employed in 29.7%, 33.8%, and 62.1%
of procedures in low, moderate, and high-risk patients, respec-
tively. Thirty-day rates of hemorrhage among low and moderate-
risk patients in the bridged group were 2.1% and 4.2% compared
with 0.1% and 0.0% in the unbridged group, respectively
(p < 0.01). Among high-risk patients, hemorrhage rates were simi-
lar between groups. The 30-day rates of recurrent VTE and ACM

were low and equivalent between and across all groups and risk
strata (p > 0.05).

CONCLUSION: Despite consensus panel recommendations, there
were a substantial number of low and moderate-risk patients who
received bridge therapy, which was associated with an increased
risk of hemorrhage without significantly reducing the risk of
recurrent VTE or ACM. These results suggest that most patients
with VTE likely do not require bridge therapy and that consensus
panel recommendations could condense risk stratification into
low and high-risk categories.

65. A retrospective comparative evaluation of antithrombotic
therapy after total hip arthroplasty or total knee arthroplasty at
University of Colorado Health Toby Trujillo, Pharm.D.*, Patrick
Klem, Pharm.D.%, Larry GoLightly, Pharm.D.>, Megan Wong,
Pharm.D.%; (1) Clinical Pharmacy, University of Colorado Skaggs
School of Pharmacy and Pharmaceutical Sciences, Aurora, CO
(2) Pharmacy, University of Colorado Hospital, Aurora, CO (3)
University of Colorado Hospital, Aurora, CO

PURPOSE: Patients undergoing total hip and total knee arthro-
plasty (THA or TKA) are at high risk of venous thromboem-
bolism (VTE). The relative merits of aspirin compared to
anticoagulants for these patients is debatable among clinicians.
Recently standardized practices for VTE prevention in THA/
TKA patients at the University of Colorado Hospital (UCH)
changed from low molecular weight heparin (LMWH) to ASA
providing two cohorts of patients to assess comparative effects.
The goals of the study were to (1) assess the relative efficacy and
safety of ASA compared to LMWH and (2) to identify additional
patient characteristics which may help predict bleeding or throm-
botic events.

METHODS: Patients undergoing elective  THA and TKA at
UCH from January 1 to April 1, 2013 (cohort #1), and from Jan-
uary 1 to April 1, 2014 (cohort #2) were included. Cohort #1
received a LMWH for VTE prevention, and cohort #2 received
an ASA. Patient characteristics and clinical data were collected
up to 6 weeks post surgery. The primary endpoint was the
percentage of patients who developed a clinical VTE event.
Secondary endpoints included the incidence of major bleeding
(ISTH definition) and transfusion between groups.

RESULTS: A total of 138 TKA or THA patients received
LMWH, and 90 received ASA for VTE prevention. The primary
outcome occurred in 2.9% of patients receiving LMWH, and
8.9% of patients receiving ASA (p = 0.047). The rates of bleeding
did not differ between the LMWH and ASA groups (2.9% vs
3.3%), but the rates of transfusion was significantly higher in the
LMWH group (15.3% vs 2.2%, p = 0.0012)

CONCLUSION: In our study comparing a pre and post cohort
of patients receiving different VTE prevention strategies, patients
on ASA had a higher rate of clinical VTE but lower rates of
transfusions. Full results will be presented.

66. Evaluation of the safety and tolerability of target specific
ORAL anticoagulants at a large university setting Toby Trujillo,
Pharm.D.}, Gina Woodhouse, Pharm.D.%, Renjbar ~ Zebari,
Pharm.D. Candidate’, Kathy Hassell, M.D.2, Patrick Klem,
Pharm.D.* (1) Clinical Pharmacy, University of Colorado Skaggs
School of Pharmacy and Pharmaceutical Sciences, Aurora, CO
(2) University of Colorado Hospital, Aurora, CO (3) University
of Colorado Skaggs School of Pharmacy and Pharmaceutical
Sciences, Aurora, CO (4) Pharmacy, University of Colorado
Hospital, Aurora, CO

PURPOSE: Multiple clinical trials have documented the safety and
efficacy of target specific oral anticoagulants (TSOAC) in various
patient populations. The goal of thisstudy was to determine the
appropriateness of prescribing patterns for the TSOACs and docu-
ment the long term safety and tolerability in a real world setting.
METHODS: A retrospective data analysis of our electronic
health record system was conducted to obtain data for
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patients taking rivaroxaban (RIVA) or dabigatran (DABI)
between March 2011 and July 2013. Appropriateness of prescrib-
ing was determined from prescriptions written by providers at
University of Colorado Health based on FDA approved dosing
and institutional guidelines. Clinically significant hemorrhage
(major bleeding or bleeding which required medication to be dis-
continued), major thrombosis (TIA/CVA or VTE), and other
adverse drug events (ADE) were collected for all patients who
had RIVA or DABI as a documented active medication during
the study period and with at least 1 month of follow up. Discon-
tinuation of medication was assessed for patient tolerability
RESULTS: During the study period a total 563 patients were eval-
uated for RIVA (n = 204) or DABI (n = 360) use for atrial fibril-
lation or treatment of VTE. A total of 261 patients received new
prescriptions for RIVA (n = 99) or DABI (n = 162), of which 25
(9.6%) had inappropriate dosing. Of these, 23/25 were due to
under dosing of the individual agent. Clinical outcomes include:

DABI RIVA
(n =360), % (n=204), %
Clinically significant 4.2 6.4
hemorrhage
Major Thrombosis 1.4 1.5
Other ADE 0.5 1.0
Total Discontinuation Rate 29.2 41.2

Of patients who discontinued therapy, 38% in the DABI group and
25% in the RIVA group resumed a different oral anticoagulant
CONCLUSION: Our real world analysis highlights the impor-
tance of the continual need for provider education to optimize-
outcomes. WHile the rates of ADEs, bleeding, and thrombotic
events appears consistent with reported clinical trials, therates of
drug discontinuation are higher and merit further analysis.

67. Retrospective evaluation to determine the use of unfractionated
heparin for the treatment of venous thromboembolism in patients
otherwise considered candidates for low molecular weight heparin
Morgan  Trepte, Pharm.D.', Lori Hornsby, Pharm.D.%; (1)
Department of Pharmacy, University of North Carolina
Hospitals, Chapel Hill, NC (2) Department of Pharmacy
Practice, Auburn University Harrison School of Pharmacy/
Midtown Medical Center, Auburn, AL

PURPOSE: The purpose of this study was to determine the per-
centage of patients treated with unfractionated heparin (UFH) for
venous thromboembolism (VTE) that were otherwise candidates
for low molecular weight heparin (LMWH) and for those consid-
ered LMWH candidates, the average time required to achieve a
therapeutic aPTT, number of aPTT values obtained and UFH
dose adjustments required. Time utilized by pharmacists for the
management of UFH in these individuals was also estimated.
METHODS: A retrospective chart review of 70 patients receiving
UFH for the treatment of VTE was conducted. Patients not con-
sidered candidates for LMWH included those on hemodialysis, in
acute renal failure or scheduled for a surgical procedure. Data
collection included date and time of UFH initiation, aPTT time
and values, UFH dose adjustments and anticoagulation status at
discharge. Pharmacists’ time required to manage therapy was esti-
mated using a range of 10-25 minutes per aPTT value.
RESULTS: Thirty-two patients (45.7%) receiving UFH were
determined to be candidates for LMWH. For these 32 patients
the average time to first therapeutic aPTT was 30 hours, 28%
required >24 hours to achieve a therapeutic aPTT, a total of 323
aPTTs were obtained and 155 dose adjustments were required.
Seventy aPTTs were above goal, 100 were below goal, and UFH
infusions were required to be held 32 times. Fifty-six % of the 32
patients were converted to LMWH prior to or at discharge. Phar-
macists were estimated to spend 1.7-4.2 hours managing each
UFH patient that was otherwise a candidate for LMWH therapy.
CONCLUSIONS: This study highlights the underuse of LMWH
at our institution along with potential disadvantages of UFH in
patients who are otherwise candidates for treatment with

LMWH. These include a prolonged time to achieve therapeutic
anticoagulation along with significant laboratory monitoring,
dose adjustments and ultimately pharmacist time.

68. Predictors of extreme INR values in patients with left
ventricular assist devices anticoagulated with warfarin Lydia
Newsom, Pharm.D., BCPS", Kathryn M. Momary, Pharm.D.,
BCPS', Michael Moranville, Pharm.D., BCPS (AQ Cardiology)z,
Christopher Paciullo, Pharm.D., BCPS, FCCM?; (1) Department of
Pharmacy Practice, Mercer University College of Pharmacy,
Atlanta, GA (2) The Johns Hopkins Hospital, Baltimore, MD (3)
Emory University Hospital, Atlanta, GA

PURPOSE: Anticoagulation in patients with left ventricular assist
devices (LVAD) is complex. Prevention of device thrombosis
must be balanced with the risks of device-induced coagulopathy
and bleeding. This study characterizes risk factors associated with
extreme INR values in patients with an LVAD anticoagulated
with warfarin.

METHODS: A retrospective chart review was conducted for
patients implanted with a Heartmate II or Heartware LVAD at
Emory University Hospital and The Johns Hopkins Hospital
between 1/1/2007 and 6/31/2012. Baseline demographics, clinical
characteristics, and outpatient INR values for 3 months post dis-
charge were collected in addition to bleeding and thrombotic events
that occurred during the follow up period. Patients with at least one
significantly supratherapeutic INR (INR > 4) were compared to
those without a supratherapeutic INR. This analysis was repeated
for patients with at least one subtherapeutic INR (INR < 1.5).
RESULTS: Of 116 study patients, 20.7% had at least one INR >4
with 66.4% having an INR < 1.5. Patients with a supratherapeutic
INR were more likely to have a thrombotic event (29.2% versus
10.9%, p = 0.046) and receive a transplant following LVAD
implantation (12.5% versus 1.1% patients, p = 0.027). These
patients required less blood transfusions associated with a bleeding
event, were less likely to have a history of atrial fibrillation, and had
a lower serum creatinine at baseline (p < 0.05 for all comparisons).
Conversely, patients with at least one subtherapeutic INR had
increased hospitalizations associated with thrombosis (0.143 + 0.42
versus 0.026 £ 0.16, p = 0.033) and were less likely to receive statin
therapy inhibiting warfarin metabolism (p = 0.036).
CONCLUSION: Factors such as past medical history and con-
comitant medications may impact anticoagulation in LVAD
patients. While subtherapeutic INR values were more common,
both extremes in INR values were associated with adverse events
following LVAD implantation.

HIV/AIDS

69E. Tenofovir alafenamide (TAF) in a single tablet regimen in
initial HIV-1 therapy Jason Flamm, M.D.*, David A. Wohl, M.D.2,
Anton Pozniak, M.D.>, Melanie Thompson, M.D.*, Edwin DeJesus,
M.D.?, Daniel Podzamczer, M.D.°, Christian Callebaut, Ph.D.’, Hal
Martin, M.D., Ph.D.”, Jean Lee, Pharm.D.”, Scott McCallister,
M.D.® (1) Kaiser Permanente, Sacramento, CA (2) University of
NC at Chapel Hill School of Medicine, Division of Infectious
Disease, Chapel Hill, NC (3) Chelsea and Westminster Hospital,
London, United Kingdom (4) AIDS Research Consortium of
Atlanta, Atlanta, GA (5) Orlando Immunology Center, Orlando,
FL (6) Hospital Universitario de Bellvitge, Barcelona, Spain (7)
Gilead Sciences, Foster City, CA (8) Clinical Research, Gilead
Sciences, Inc., Foster City, CA

Presented at the Conference of Retroviruses and Opportunistic
Infections, Seattle, WA, February 23-26, 2015

70E. Safety of tenofovir alafenamide in renal impairment Kenneth
Lichtenstein, M.D.", Brad Hare, M.D.?, Anton Pozniak, M.D.?, Jose
Arribas, M.D.*, Samir Gupta, M.D.’, Frank Post, M.D.°, Gordon
Crofoot, M.D.”, Moti Ramgopal, M.D.8, Jean Lee, Pharm.D.,
Marshall Fordyce, M.D.'°; (1) National Jewish Health, Denver,
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CO (2) Kaiser Permanente, San Francisco, CA (3) Chelsea and
Westminster Hospital, London, United Kingdom (4) Hospital La
Paz, Madrid, Spain (5) Indiana University School of Medicine,
Indianapolis, IN (6) King’s College Hospital NHS Foundation
Trust, London, United Kingdom (7) Crofoot Research, Houston,
TX (8) Midway Research Center, Fort Pierce, FL (9) Gilead
Sciences, Foster City, CA (10) Clinical Research, Gilead Sciences,
Inc., Foster City, CA

Presented at the Conference of Retroviruses and Opportunistic
Infections, Seattle, WA, February 23-26, 2015

71E. Renal and bone safety of tenofovir alafenamide vs tenofovir
disoproxil fumarate Daniel Klein, M.D.", Paul Sax, M.D.2, Michael
Yin, M.D.>, Frank Post, M.D.*, Ellen Koenig, M.D.’, Benoit
Trottier, M.D.®, Jaime Andrade, M.D.”, Huyen Cao, M.D.%, Betty
Kritikos, Pharm.D.%, Marshall Fordyce, M.D.”; (1) Kaiser Hospital,
San Leandro, CA (2) Brigham amd Women’s, Boston, MA (3)
Columbia University Medical Center/ New York Presbyterian,
New York, NY (4) King’s College Hospital NHS Foundation
Trust, London, United Kingdom (5) Instituto Dominicano de
Estudio Virologicos, Santo Domingo, Dominican Republic (6)
Clinique medicale I’Actuel, Montreal, QC, Canada (7) Hospital
Civil de Guadalajara, Guadalajara, Jalisco, Mexico (8) Gilead
Sciences, Foster City, CA (9)Clinical Research, Gilead Sciences,
Inc., Foster City, CA

Presented at Citation: Sax P, et al. Conference on Retroviruses
and Opportunistic Infections. February 23-26, 2015. Oral Session
O-11 (#113LB). Seattle, Washington.

72E. Integrated analysis of emergent drug resistance through 48
weeks from clinical studies of HIV-1 treatment-naive subjects
receiving elvitegravir/cobicistat/emtricitabine/tenofovir alafenamide
Christian Callebaut, Ph.D.', Nicolas A. Margot, B.S., M.AL
Kathryn M. Kitrinos, Ph.D.!, Marshall W. Fordyce, M.D.%, Scott
McCallister, M.D.>, Michael D. Miller, Ph.D.'; (I) Clinical
Virology, Gilead Sciences, Inc., Foster City, CA (2) Clinical
Research, Gilead Sciences, Inc., Foster City, CA

Presented at Drug Resistance Workshop, Seattle, WA, February
21-22, 2015.

74. Adherence assessment techniques in adolescents receiving a
protease inhibitor based antiretroviral therapy treatment regimen in
a resource limited setting Tinashe Mudzviti, B.Pharm. (Hons),
M.Phil. (M.D.)', Tafadzwa Mandizvidza, B.Pharm. (Hons),
Cleophas Chimbetete, MBChB, MPH?, Charles Maponga,
Pharm.D., MHPE!, Gene Morse, Pharm.D.%; (1) School of
Pharmacy, University of Zimbabwe, Harare, Zimbabwe (2)
Newlands Clinic, Zimbabwe Aids Care Foundation, Harare,
Zimbabwe (3) Translational Pharmacology Core, Center of
Excellence in Bioinformatics and Life Sciences, School of
Pharmacy, University at Buffalo, Buffalo, NY

PURPOSE: In adolescents several psychosocial factors con-
tribute to non-adherence. This study was undertaken to ascertain
overall adherence of HIV infected adolescents to either boosted
atazanavir (ATV/rtv) or lopinavir (LPV/rtv). The study was
also conducted to compare self-report / pill counting adher-
ence measurement techniques against the MEMS cap device
technique.

METHODS: This was a prospective cohort study in adolescents
(aged 12-23) receiving either boosted atazanavir (ATV/rtv) or
lopinavir (LPV/rtv) as part of an antiretroviral regimen. This
study was conducted at Newlands Clinic, Harare, Zimbabwe.
Participants received a MEMS cap to assess adherence to the
protease inhibitor (PI). During subsequent clinic visits, MEMS
caps would have data downloaded before medicine was refilled.
Participants were blinded to the results of the MEMS cap result.
At each subsequent visit, a pill count and a self-report was also

conducted to measure adherence. Viral load measurements were
also recorded against the adherence data.

RESULTS: Twenty-six participants with a median age of 18
(range 12-23) years participated in the study with 65% being
female. Utilizing a pill count to assess adherence, 22 participants
had a greater than 95% adherence to their PI regimen. However
using the MEMS cap only, 9 participants had a greater than 95%
adherence. Eleven of the 26 participants had a viral load greater
than 50 (median = 63,525 cells/mL; range = 52-707,060) with a
median adherence level of 100% (range = 94-100%) as deter-
mined by a pill count and a median adherence level of 83.3%
(range = 0-100%) as determined by the MEMS cap.
CONCLUSION: Pill counts and self-reported adherence overesti-
mated adherence in adolescent patients on PIs as part of an
antiretroviral regimen. Newer adherence assessment techniques
need to be developed which can more accurately assess adherence
in populations with adherence challenges.

75E. Levonorgestrel implant + efavirenz-based antiretroviral
therapy: unintended pregnancies and associated pharmacokinetic
data Kimberly K. Scarsi, Pharm.D., M.Sc.', Kristin M. Darin,
Pharm.D.%, Shadia Nakalema, MBChB®, David J. Back, Ph.D.%
Pauline Byakika-Kibwika, MBChB, Ph.D.?, Laura Else, Ph.D.”
Sujan Dilly Penchala, B.Sc., Susan E. Cohn, M.D., MPH’,
Concepta Merry, M.D., Ph.D.>, Mohammed Lamorde, MBChB,
Ph.D.% (1) Department of Pharmacy Practice, University of
Nebraska Medical Center, Omaha, NE (2) Division of Infectious
Diseases and Center for Global Health, Northwestern University
Feinberg School of Medicine, Chicago, IL (3) Infectious Diseases
Institute, Makerere  University, Kampala, Uganda (4)
Department of Molecular and Clinical Pharmacology, University
of Liverpool, Liverpool, United Kingdom (5) Division of
Infectious Diseases, Northwestern University Feinberg School of
Medicine, Chicago, IL

Presented at the Conference on Retroviruses and Opportunistic
Infections, Seattle, WA, February 25, 2015.

Infectious Diseases

76. Safety and efficacy of fixed-dose combination compared to
separate tablets regimen in the initial treatment phase of pulmonary
tuberculosis in Qatar Mohammad Al-Shaer, Pharm.D., BCPS",
Hanine Mansour, Pharm.D., BCPS?, Fatima Igbal, Pharm.D.>; (1)
Clinical Pharmacy, Al-Wakra Hospital: Hamad Medical
Corporation, Qatar (2) School of Pharmacy, Lebanese American
University, Lebanon (3) Department of pharmacy, Rumailah
Hospital: Hamad Medical Corporation, Qatar

PURPOSE: To compare fixed-dose combination (FDC) and sep-
arate tablets (ST) regimens regarding safety and efficacy in treat-
ing pulmonary tuberculosis (PTB).

METHODS: This was a retrospective observational study in a
new hospital, in which patients diagnosed with PTB received
rifampin, isoniazid, pyrazinamide, and ethambutol (either as
FDC or ST) administered by the nurse, and sputum acid-fast
bacilli (AFB) tested weekly. We included patients admitted
between December 2012 and November 2014, >18 years old, and
diagnosed with PTB with positive sputum AFB. Patients with
first-line-resistant PTB were excluded. Patients’ demographics,
comorbidities (e.g. hypertension and diabetes), vitamin D levels,
anti-tuberculosis regimens and adverse events (cutaneous, gastric,
musculoskeletal, hepatic, visual, and hyperuricemia), and time to
negative sputum AFB were recorded. Safety and efficacy were
assessed by comparing incidence of adverse events and time to
negative sputum AFB between regimens, respectively.

RESULTS: We included 148 patients in this study. The mean
(£SD) for age and body mass index were 33.9 £+ 10.1 years and
20.4 + 3.1 kg/m?, respectively. The percentage of male gender
was 85.8%. Nine patients had vitamin D level <10 ng/mL, and
94 patients between 10 and 29 ng/mL. Ninety (60.8%) patients
received the FDC. There was an insignificant difference between
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FDC and ST regimens regarding mean time to negative AFB
results (29.9 vs 35.6 days, respectively) and incidence of adverse
events. Among the 33 diabetic patients, 19 (57.6%) received the
FDC, who had faster conversion to negative sputum AFB com-
pared to those who received ST (31 vs 49.4 days, respectively,
p = 0.05). Diabetic patients needed longer time for sputum AFB
conversion (38.8 vs 30.2 days, p = 0.03) and had more hepato-
toxic and gastric adverse events compared to non-diabetics
(18.2% vs 5.2% [p=0.016] and 54.5% vs 16.5% [p < 0.001],
respectively).

CONCLUSIONS: FDC and ST regimens have similar efficacy
and safety in general population. FDC seems to be more effective
in diabetic patients and warrants further investigations.

77. Relationship of sulfamethoxazole therapeutic drug monitoring
to clinical efficacy and toxicity: a retrospective cohort study Lauren
Ice, Pharm.D.l, Jason Barreto, Pharm.D.l, Bao Dao, Pharm.D.,
MBA?, Robert Wolf, Pharm.D.!, Ross Dierkhising, M.S.?, Paul
Jannetto, Ph.D.*, Loralie Langman, Ph.D.*, Pritish Tosh, M.D.; (1)
Department of Pharmacy, Mayo Clinic, Rochester, MN (2)
Department of Clinical Pharmacy, University of California San
Francisco Medical Center, San Francisco, CA (3) Division of
Biomedical Statistics and Informatics, Mayo Clinic, Rochester,
MN (4) Division of Laboratory Medicine and Pathology, Mayo
Clinic, Rochester, MN (5) Division of Infectious Diseases, Mayo
Clinic, Rochester, MN

PURPOSE: Trimethoprim/sulfamethoxazole (TMP/SMX) is the
treatment of choice for infections caused by Pneumocystis jiroveci,
Stenotrophomonas maltophilia, and Nocardia species, but the util-
ity of therapeutic drug monitoring (TDM) is unclear. The objec-
tive of this study was to evaluate the association of SMX serum
levels with clinical outcomes.

METHODS: This study was conducted in patients receiving treat-
ment with TMP/SMX for culture-positive infection who under-
went TDM from 2003 to 2013. Peak SMX levels were classified
as below target (<100 pg/mL), within target (100-150 pg/mL), or
above target (>150 pg/mL). The effect of initial SMX levels on
clinical outcomes was compared using propensity score adjusted
multivariable Cox models.

RESULTS: A total of 279 patients had SMX monitoring per-
formed. The primary infecting organisms were P. jiroveci (47%)
and S. maltophilia(38%). A majority of patients (74%) had a
SMX peak level outside of the target range. Using direct regres-
sion propensity score adjustment, there was no significant differ-
ence between rates of clinical failure and initial peak SMX level
(<100 pg/mL vs 100-150 pg/mL: HR 0.92, 95% CI, 0.28-3.07
and >150 pg/mL vs 100-150 pg/mL: HR 1.92, 95% CI, 0.72—
5.09). Similarly, there was no relationship between SMX level
and incidence of toxicity (p = 0.42).

CONCLUSION: Sulfamethoxazole serum levels outside the target
range were not associated with increased rates of clinical failure in
patients treated with TMP/SMX. There was also no association
found between peak SMX levels and rates of adverse events. The
utility of SMX therapeutic drug monitoring may be limited to a
subset of patients and requires further, prospective investigation.

78. Evidence of the relief of upper respiratory symptoms with
flurbiprofen 8.75 mg lozenge Bernard Schachtel, M.D.', Adrian
Shephard, B.Sc.(Hons)?, Sue Aspley, Ph.D.2, Gary Smith, M.Sc.?,
Tim Shea, B.S.2, Kathleen Sanner, RN*, Laurie Savino, RNY, Emily
Schachtel, M.D.*; (1) Department of Epidemiology and Public
Health, Yale University School of Medicine, New Haven, CT (2)
Reckitt Benckiser, Slough, United Kingdom (3) Reckitt
Benckiser, Parsippany, NJ (4) Schachtel Research Company,
Jupiter, FL

PURPOSE: Symptoms of upper respiratory tract infection
(URTI) are due to inflammatory mediators triggered by viruses
or bacteria. Therefore, it seems logical to treat URTI symptoms
with an anti-inflammatory agent. A lozenge containing the non-

steroidal anti-inflammatory drug (NSAID) flurbiprofen was
developed to treat sore throat, a prominent symptom of pharyn-
geal inflammation (Schachtel, Pain 2014;155:422-8). Because
patients with URTI experience more than one symptom, we
investigated the effects of flurbiprofen 8.75 mg lozenge on these
symptoms of URTIL.

METHODS: Adults with recent-onset sore throat were examined
for evidence of pharyngitis (with objective indicators of pharyngeal
inflammation confirmed on the Tonsillo-Pharyngitis Assessment,
or TPA). For entry all patients were required to have at least one
symptom of URTI in addition to sore throat (documented on the
URTI Questionnaire). To assure double-blinding some patients
were randomly assigned (1:5) to suck one placebo lozenge or one
flurbiprofen lozenge. Patients remained under observation at the
research center for 3 hours and assessed URTI symptoms on the
URTI Questionnaire at baseline and 3 hours post-dosing.
RESULTS: 122 patients were randomized to flurbiprofen
(n = 101) or placebo (n = 21). Mean age was 19.5 years, 58%
were female, mean TPA score was 9.9. All patients had symptoms
and findings of URTI. Flurbiprofen-treated patients reported a
significant reduction in URTI symptoms (eg, achiness, coughing,
pressure around the eyes, neck gland tenderness, headache, sinus
pressure, sinus pain, all p < 0.05 compared with baseline). There
were no serious AEs and no patients discontinued due to an AE.
CONCLUSION: This study suggests that, in addition to sore
throat, flurbiprofen 8.75 mg lozenge relieves other symptoms of
URTI, effects that are possibly due in part to the local (and sys-
temic) anti-inflammatory action of flurbiprofen. Further research
is planned to investigate these observations.

79E. Use of fluconazole as prophylaxis for invasive Candida
infections in preterm infants: a retrospective chart review Eric
Hoie, Pharm.D.", Stephanie Le, Pharm.D.?, Chris Destache,
Pharm.D>; (1) Pharmacy Practice, Creighton University SPAHP,
Omaha, NE (2) Nebraska Medicine, Bellevue Medical Center,
Bellevue, NE (3) Creighton University School of Pharmacy and
Health Professions, Omaha, NE

Presented at the 40th Annual Midwest Pharmacy Residents Con-
ference, Omaha, NE, May 8, 2014

80. Risk of relapse of urinary tract infections due to extended-
spectrum beta-lactamase producing organisms Adriane Irwin, M.S.,
Pharm.D.*, Sumit Patel, Pharm.D.?, Jessina C. McGregor, Ph.D.2,
David T. Bearden, Pharm.D.*, Thomas Delate, Ph.D.; (1) College
of Pharmacy, Oregon State University/Oregon Health Science
University, Corvallis, OR (2) Pharmacy Department, Indiana
University Health (3) Oregon State University/Oregon Health &
Science University College of Pharmacy, Portland, OR (4)
College of Pharmacy, Oregon State University/Oregon Health
Science University, Portland, OR (5) Pharmacy Department,
Kaiser Permanente Colorado, Aurora, CO

PURPOSE: This study evaluated risk of infection relapse in
patients with a urinary tract infection (UTI) due to an extra-spec-
trum beta-lactamase (ESBL) producing organism treated with an
oral antibiotic (ciprofloxacin, nitrofurantoin, or trimethoprim/sul-
famethoxazole [TMP/SMX]) or ertapenem with in vitro suscepti-
bilities to the prescribed agent.

METHODS: This was a retrospective cohort study of adult
patients diagnosed between December 6, 2009 and December 5,
2011 with an ESBL producing Escherichia coli or Klebsiella pneu-
monia with in vitro susceptibilities to a fluoroquinolone, nitrofu-
rantoin, and/or TMP/SMX. The primary study endpoint was
infection relapse, defined as a urine culture positive for the same
microorganism during the 6 months following initial culture date.
Frequency of relapse was compared across treatment groups
using a multivariable logistic regression with nitrofurantoin as the
referent.

RESULTS: A total of 182 patients were included — 20 (11%), 34
(19%), 37 (20%), and 91 (50%) in the ertapenem, ciprofloxacin,
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TMP/SMX, and nitrofurantoin groups, respectively. Patients were
primarily female (94%) with a mean age of 57.8 £+ 18.9 years.
Unadjusted relapse rates were as follows — 6 (30%), 4 (12%), 5
(14%), and 28 (31%) in the ertapenem, ciprofloxacin, TMP/SMX
and nitrofurantoin groups, respectively. After adjusting for base-
line differences, patients treated with ciprofloxacin (odds ratio
[OR] = 0.16; 95% confidence interval [CI] 0.04-0.63) or TMP/
SMX (OR = 0.23; 95% CI 0.06-0.87) were significantly less likely
to experience an infection relapse compared to patients treated
with nitrofurantoin. There was no difference in relapse when
compared to ertapenem (OR = 0.40; 95% CI 0.09-1.67).
CONCLUSIONS: Patients treated with a fluoroquinolone or
TMP/SMX had a lower risk of infection relapse than patients
treated with nitrofurantoin. Confounding may influence results so
future research should be conducted to determine the appropri-
ateness of oral antibiotic therapy for UTIs due to ESBL produc-
ing organisms.

81. Comparison of AUC, ,4 predicted for published vancomycin
dosing protocols designed for obese patients Brittany McGalliard,
Pharm.D. Candidate', Kendra Radtke, Pharm.D. Candidate', Kit
Wun Kath%f Cheung, Pharm.D. Candidate’, Nancy Wong, Pharm.D.
Candidate', Tuba Nemati, Pharm.D. Candidate', Tina Denetclaw,
Pharm.D., BCPS%* (1) School of Pharmacy, University of
California, San Francisco, San Francisco, CA (2) Department of
Clinical Pharmacy, School of Pharmacy, University of California,
San Francisco, San Francisco, CA

PURPOSE: To evaluate whether AUC, 54 predicted for pub-
lished vancomycin dosing protocols as applied to obese patients
meet AUC,, and safety targets recommended by current authori-
tative guidelines.

METHODS: Data was collected regarding gender, height, weight,
age and serum creatinine to calculate the expected AUC, »4 for
obese patients according to the vancomycin dosing methods set
forth by the Denetclaw, Reynolds, Wesner and traditional proto-
cols. Obesity was defined as a total body weight greater than
130% of ideal body weight. Mean AUC, 4 and proportion of
patients achieving an AUC, »4 >400 mg*h/L were assessed.
RESULTS: Ninety-eight consecutive obese patients were evalu-
ated. The mean predicted AUC, 4 for the Denetclaw obese pro-
tocol (763 £ 230 mg h/L) was higher than the Traditional
protocol with or without load, the Reynolds protocol without
load, and the Wesner protocol with target trough 10-15 mg/L
(p < 0.001 to 0.0239); and not different than the Reynolds proto-
col with loading dose and the Wesner protocol with target trough
15-20 mg/L (p = 0.1548 and 0.2268). The proportion of patients
achieving predicted AUC, »4 > 400 mg h/L was higher for the
Denetclaw protocol than the traditional protocol without a load-
ing dose and Reynolds protocol without a loading dose
(p < 0.0001 and 0.0313); and not different than the Traditional
protocol with load, the Reynolds protocol with load, the Wesner
protocol with target trough 10-15 mg/L, and the Wesner protocol
with target trough 15-20 mg/L (p = 0.1512 to 0.9642).
CONCLUSION: Obese patients receiving vancomycin 750 mg or
1000 mg every 6 hours according to the Denetclaw obese proto-
col, compared to higher, less frequent doses in other protocols,
exhibited predicted AUC 4 values larger or not different than
other protocols applied to obese patients. The Denetclaw proto-
col may be preferred in obese patients due to a potential
decreased nephrotoxicity risk without a loss of efficacy.

82. Evaluating the appropriateness of empiric and targeted therapy
in the treatment of Klebsiella pneumoniae bacteremia FEric La,
Pharm.D.", Thien-Ly Doan, Pharm.D., BCPS (AQ-ID)%; (1)
Department of Pharmacy, Huntington Hospital, Huntington, NY
(2) Department of Pharmacy, Long Island Jewish Medical
Center, New Hyde Park, NY

PURPOSE: Antimicrobial resistance has been associated with
increased hospital length of stay (LOS), healthcare costs, and

mortality.  Klebsiella  pneumoniae is capable of producing
extended-spectrum beta-lactamases (ESBL) and carbapenemases
(KPC). As a result, prescribers may select inappropriate empiric
agents for the treatment of bacteremia.

METHODS: A retrospective chart review of all positive blood
cultures for K. pneumoniae from June 2012 to June 2013 was per-
formed to assess the appropriateness of prescribing for the treat-
ment of K. pneumoniae bacteremia. The secondary objective was
to determine whether an association exists between inappropriate
therapy and patient outcomes (LOS, critical care stay, mortality).
Subjects were excluded if: age was less than 18, expired within
24 hours of admission, failed to receive antibiotics, or lost to fol-
low-up. Descriptive statistical analysis was performed along with
the Mann-Whitney and Kruskal-Wallis tests to assess for associa-
tion.

RESULTS: Of the 86 patients that were included in the study, 18
(21%) received inappropriate empiric therapy due to bug-drug
mismatches or inadequate coverage. Once culture susceptibilities
were available, targeted antimicrobial therapy remained inappro-
priate in 12 (14%) patients due to: bug-drug mismatches, inade-
quate coverage, inadequate dosing, and further opportunities for
de-escalation in therapy. We identified 19 (22%) ESBL or KPC-
producing isolates that shared several common denominators,
including: comorbid diabetes (53%), hospitalization within past
6 months (84%), antibiotic use within past 3 months (58%), and
coming from long-term care facility (47%). No association was
found between inappropriate empiric therapy and LOS or critical
care admission. Statistical analysis on mortality was unable to be
performed due to small sample size. Admission to a critical care
unit was associated with increased LOS (p = 0.005).
CONCLUSION: Bug-drug mismatches and resistance were the
primary reasons for inappropriate empiric therapy in treating K.
pneumoniae bacteremia. There are opportunities to improve pre-
scribing patterns in both empiric and targeted therapy at our
institution.

83. Antibiotic use in San Jose del Negrito, Honduras Anna Bondar,
B.S., Lauren J. Jonkman, Pharm.D., MPH, BCPS, Sharon E.
Connor, Pharm.D.; School of Pharmacy, University of Pittsburgh,
Pittsburgh, PA

PURPOSE: Self-medication with antibiotics is a common phe-
nomenon in other countries. The purpose of this research is to
understand the extent to which patients seeking care at a primary
care clinic in rural Honduras self-medicate with antibiotics. Fur-
thermore, this research seeks to understand the perceptions of
community leaders, community members, and local health care
providers in the village.

METHODS: This mixed-methods research project included sur-
veys of patients at the clinic and key informant interviews with
community members and clinic staff. All adult patients coming to
the medical clinic over the two-week medical brigade were invited
to complete the survey, a previously developed and validated tool
(Preguntas Para el Uso de Antibioticos (PUAS) or Questions for
the Use of Antibiotics). Key informants were interviewed to
assess their perceptions of antibiotic use and self-medication with
antibiotics in the community.

RESULTS: Eighty patient surveys and 5 key informant interviews
were conducted. The majority of participants believed that antibi-
otics could be used for both bacterial and viral infections. Partici-
pants tended to seek antibiotics from the clinic more often than
from the local convenience stores (63 out of 80 patients). The
majority of participants reported keeping an extra supply of
antibiotics for future use (72 out of 80 patients). Parents were
much less likely to report self-medication used for their children
(12 out of 80 patients). The key informants described a decrease
in self-medication with antibiotics in the last few years. They
described a need for further public education about the proper
uses of antibiotics.

CONCLUSION: There is a gradual decrease in the amount of
self-medication with antibiotics since the clinic has opened in San
Jose. Having access to a physician in the community has allowed
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for greater community education and awareness about the proper
use of antibiotics.

Medication Safety

84. Institution, EHR vendor, and drug database provider
collaboration combats sources of alert fatigue Jennifer Gatsos-
Walter, Pharm.D.", Kayann Burke, Pharm.D.!, Howard Venable,
R.Ph., MBA?, Jeff Thompson, R.Ph.?>, Chris Hansen,*; (1) Wolters
Kluwer Clinical Drug Information (WKCDI), Indianapolis, IN
(2) Loyola University Health System, Maywood, IL (3)
Stormont-Vail HealthCare, Topeka, KS (4) Epic, Verona, WI
PURPOSE: Determine the effect of a collaborative approach to
reduce commonly overridden alerts in institutional EHR systems.
METHODS: Override data from two institutions from a 7-day per-
iod (March 2014) were collected and analyzed with regard to drug
dosing, drug interactions, pregnancy, and lactation alerts. The fol-
lowing activities were performed: (1) WKCDI clinicians evaluated
the most common overridden alerts; (2) Epic worked with WKCDI
and the institutions to understand the effect of implementation set-
tings; (3) The institutions evaluated and applied WKCDI/Epic rec-
ommendations. The data from a 7-day period approximately
1 year later (February 2015) was collected and re-analyzed.
RESULTS:

Drug Pregnancy/
Interactions Dosing Lactation*

Baseline (March, 2014)

Alerts (all data lines) 19,434 12,096 2232
Followup after all interventions (February, 2015)

Alerts (all data lines) 14,896 9988 1643
Alert reductions (%) 23 17 26

Total of 133272 (baseline)/ 127891 (post) drug orders were pro-
cessed in each 7 day period. *Data from Loyola University Health
System only Effective strategies for alert optimization, as demon-
strated in our results, were determined to include the following.
The institution should re-examine implementation settings, utilize
customizations provided by the EHR vendor to an optimal degree
(e.g., exclude alerts arising from drugs within pre-vetted order
sets); and align route tables with that of the drug data provider.
Drug database providers should re-evaluate and update the attri-
butes associated with commonly overridden alerts and align the
data utilizing the newest published treatment standards and pri-
mary literature. The EHR vendor role should be to assist the insti-
tution with enhancing implementation and optimization options
CONCLUSION: A large reduction of total alerts in our study
was the collaboration between, and inherent understanding of,
the various roles and interdependencies involving the drug data-
base provider, EHR vendor and the institutions’ implementation
of the data.

85. Reduce medication errors by doing early medication
reconciliation in the emergency department Josephine Quach,
Pharm.D., San Hua, Pharm.D., Brittany Traylor, Pharm.D.,
Julianna Burton, Pharm.D.; Pharmacy, University of California
Davis Medical Center, Sacramento, CA

PURPOSE: To determine the impact of an early medication recon-
ciliation (MR) in patients evaluated in the emergency department
(ED) and identify barriers to reconciling medication in the ED.
METHODS: Between January 6 to January 23, 2014 patients evalu-
ated at the University of California Davis Medical Center
(UCDMC) in Sacramento, CA were randomly selected to partici-
pate in a single center pilot study. Patients were offered to receive
MR if they were: >65 years old, taking a high alert medication (i.e.
anticoagulants, opioids, insulin), or if the patient’s physician
deemed it necessary. Patients agreeing to receive MR were randomly
assigned to receive MR either according to standard of care (con-
trol), or have their MR completed prior to admission (treatment).
Patients’ in the treatment group had their medications reviewed,

checked for discrepancies and compared against the admission
orders for potential errors. All unintentional discrepancies were
regarded as errors and were then given to a panel of experts for
severity ranking (1 = severe error 4 = non-significant error).
RESULTS: A total of 307 patients were enrolled in the study
(treatment = 134 and control = 173). More discrepancies were
discovered when MR was completed in the ED (383 vs 275,
p = 0.0023). The treatment group had an average severity ranking
that was lower than the control group (3.28 vs 3.52, p < 0.0001),
meaning the errors discovered in the treatment group had a
greater potential to cause patient harm or discomfort. Barriers to
MR included: constant movement of patients on the floor, fre-
quent room changes, patients unable to give history due to acu-
ity, inability to reach family or caregiver, and patients discharge
before MR can be completed.

CONCLUSION: Conducting MR earlier will minimize the num-
ber of unintentional medication errors per patient compared to
the current standard of care at UCDMC. Early MR in the ED
may prevent severe medication errors from occurring and opti-
mize patient care during hospitalization.

89E. Implementation of electronic health record (EHR)-based
medication management functionalities associated with decreased
30-day acute myocardial infarction (AMI) readmission rates
Mark E. Patterson, Ph.D., MPH", Stephen Andrews, Pharm.D.
Candidate?; (1) University of Missouri-Kansas City School of
Pharmacy, Kansas City, MO (2) School of Pharmacy, University
of Missouri-Kansas City School of Pharmacy, Kansas City, MO
Presented at 9th Annual Conference of the Center for Patient
Safety, Bridgeton, Missouri 63044, March 13, 2015.

Nephrology

90E. Evaluation of antibiotic dosing in patients receiving sustained
low-efficiency dialysis Leigh Anne Keough, Pharm.D.', Joanna Q.
Hudson, Pharm.D., BCPS, FASN, FCCP, FNKF?, Beth Segars,
Pharm.D.!, Amy Krauss, Pharm.D., BCPS'; (1) Department of
Pharmacy, Methodist University Hospital, Memphis, TN (2)
Department of Clinical Pharmacy, The University of Tennessee
College of Pharmacy, Memphis, TN

Published in J Am Soc Nephrol 2014;25:339A.

91E. Incidence of thromboembolism and use of antithrombotic
primary prophylaxis in nephrotic syndrome patients Leslie N.
Smith, PharmAD.l, Joanna Q. Hudson, Pharm.D., BCPS, FASN,
FCCP, FNKF?, Jennifer Twilla, Pharm.D., BCPS'; (1) Methodist
University Hospital, Memphis, TN (2) Department of Clinical
Pharmacy, The University of Tennessee College of Pharmacy,
Memphis, TN

Presented at Smith LN, Hudson JQ, Twilla JD. Incidence of
Thromboembolism and Use of Antithrombotic Primary Prophy-
laxis in Nephrotic Syndrome Patients. J Am Soc Nephrol
2014;25:749A. American Society of Nephrology Meeting,
Philadelphia, PA. November 15, 2014.

Neurology

93. Systematic literature review of abobotulinumtoxinA in clinical
trials for lower limb spasticity Jack J. Chen, Pharm.D.}, Khashayar
Dashtipour, M.D., Ph.D.?, Heather Walker, M.D.>, Michael Y. Lee,
M.D>; (1) College of Pharmacy, Marshall B. Kethcum
University, Fullerton, CA (2) Loma Linda University, Loma
Linda, CA (3) University of North Carolina, NC

PURPOSE: Adult lower limb spasticity (LLS) due to stroke,
spinal cord injury, or other neurological disorders can signifi-
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cantly impair stride, gait and balance. To systematically assess
the clinical trial efficacy, safety and dosing methodology of
abobotulinumtoxinA (ABO) for treatment of LLS.

METHODS: A Cochrane-quality, systematic, PRISMA-guided,
protocol-defined, literature review was designed and conducted to
identify randomized controlled trials of ABO in adult lower limb
spasticity.

RESULTS: Of the 295 records identified, 6 unique publications
met inclusion criteria. The etiology of LLS was stroke (4 studies,
total n = 288 patients) and multiple sclerosis (MS; 2 studies, total
n = 180 patients). Three of the post-stroke LLS studies were
small (<25 patients each). Total ABO doses ranged between 500
to 2000U depending on the muscles injected. All studies utilized
EMGe-guided injections and adjunctive electrical stimulation was
studied in 2 stroke-LLS studies. Concomitant standard of care
physiotherapy and adjunctive oral medications were allowed. At
8 to 12 weeks post-injection, ABO was associated with statisti-
cally significant reductions in muscle tone (Ashworth or Modified
Ashworth Score) in the stroke-LLS studies. In MS-LLS studies,
ABO did not improve functional outcomes or Ashworth tonicity
scores, compared to placebo. Across all 6 studies, improvements
in walking distance and functional endpoints were inconsistent.
ABO was well tolerated with a few reports of weakness and
dysphagia.

CONCLUSION: ABO improves muscle hypertonicity in adults
with post-stroke LLS receiving concomitant rehabilitative ther-
apy. Clinical trials pre-specify muscles for injection; this protocol-
restricted approach may have affected the outcome of some stud-
ies. Our results illustrate that the effect of ABO in post-stroke
LLS is not generalizable to LLS due to other neurologic condi-
tions (e.g., multiple sclerosis). We also identified the need for
conducting larger clinical trials of ABO in LLS due to other
etiologies.

94. Dose conversion between abobotulinumtoxinA  and
onabotulinumtoxinA: a systematic literature review Jack J. Chen,
Pharm.D.", Khashayar Dashtipour, M.D., Ph.D.%, Alberto J. Espay,
M.D.2, Zoltan Mari, M.D.*, William Ondo, M.D.’; (1) College of
Pharmacy, Marshall B. Kethcum University, Fullerton, CA (2)
Loma Linda University, Loma Linda, CA (3) University of
Cincinnati  Academic Health Center (4) Johns Hopkins
University, Baltimore, MD (5) University of Texas Health
Science Center-Houston

PURPOSE: The unit doses of botulinum toxin type-A products
are not interchangeable; however, situations may arise that
require estimation of approximate unit dose equivalences. In par-
ticular, unit dose conversion between onabotulinumtoxinA
(ONA) and abobotulinumtoxinA (ABO) remains unresolved. We
aimed to identify an appropriate unit dose conversion between
ONA and ABO. An appropriate unit dose conversion is defined
as one which results in similar (.ie., no statistical difference) in
both efficacy and safety.

METHODS: A Cochrane-quality, systematic, PRISMA-guided,
protocol-defined, literature review of 3 medical literature data-
bases (PubMed, Cochrane Library, and EMBASE) was per-
formed to identify randomized clinical studies, systematic
reviews, and meta-analyses that directly compared ONA and
ABO dose conversion ratios and published in English language
between January 1991 and November 27, 2013. Targeted clini-
cal applications included neurological and dermatological disor-
ders and aesthetics. Studies that met predefined inclusion
criteria were selected for formal data extraction and quality
assessment.

RESULTS: Of the 127 publications identified, 12 unique publi-
cations met inclusion criteria for analysis. Study population
included aesthetics (n = 6), blepharospasm (n = 1), cervical dys-
tonia (n = 2), chronic anal fissure (n = 1), and hyperhidrosis
(n = 2). Studies compared ONA to ABO dose conversion ratios
of 1:2.5 (n=3), 1:3 (n=06), and 1:4 (n = 3). In these studies,
an ONA:ABO conversion of 2.5 was associated with similar or
lower rates of side effects for ABO, but also chance of less

efficacy than ONA; an ONA:ABO conversion of 1:3 was asso-
ciated with similar or higher efficacy for ABO, but an
increased rate of adverse effects; and with ONA:ABO of 1:4,
higher efficacy but an excessive rate of intolerable side effects
for ABO.

CONCLUSION: A unit dose conversion ratio of ONA to ABO
between 1:2.5 and 1:3 is the most appropriate evidence-based con-
version estimate to achieve comparable safety and efficacy for
therapeutic and aesthetics chemodenervation procedures.

95. Development and validation of a user-friendly multiple
regression equation with increased accuracy and precision for the
prediction of free phenytoin concentration in adult patients
Tony K. L. Kiang, B.Sc.(Pharm), Ph.D., ACPR', Wendy Cheng,
B.Sc.(Pharm), ACPR', Penny Bring, B.Sc.(Pharm), ACPR,
Pharm.D.}, Mary Ensom, B.Sc.(Pharm), Pharm.D., FASHP, FCCP,
FCSHP, FCAHS* (1) Department of Pharmacy, Vancouver
General Hospital, Vancouver, BC, Canada (2) Faculty of
Pharmaceutical Sciences, University of British Columbia,
Vancouver, BC, Canada

PURPOSE: The Winter-Tozer equation is biased and imprecise
in predicting free phenytoin concentrations. Although various
equations with improved performance have been developed for
specific patient populations (e.g. critical care), a more reliable
general equation is still lacking. This study systematically devel-
oped and validated a novel regression equation and compared its
predictive performance in adult patients.

METHODS: Age, serum creatinine (mg/dL), albumin (g/dL),
steady-state total phenytoin concentration (pg/mL), and free
phenytoin concentration were extracted retrospectively for adults
admitted to critical care, general medicine, and neurology
(n = 133). Subjects were excluded if enzyme inducers or inhibitors
were administered. The study population was randomly divided
into a development (n = 83) and validation set (n = 50). Spear-
man rank correlation and multiple linear regression were con-
ducted on log-transformed data using SigmaStat (v 3.5). Mean
prediction error (accuracy) and mean absolute error (precision)
were calculated. Statistical difference (p < 0.05) was determined
using Wilcoxon Rank-Sum test.

RESULTS: For the entire sample (mean £+ SD): age
(64 + 19 years), serum creatinine (1.0 £ 0.7 mg/dL), albumin
(2.6 £ 0.7 g/dL), total phenytoin concentration (10.9 £ 5.1 pg/
mL), and free phenytoin concentration (1.4 £+ 0.8 pg/mL). The
development and validation sets were comparable. Spearman rank
correlation and forward/backward stepwise multiple regression
analyses incorporating all variables in the entire sample indicated
that only albumin (R? = 0.09) and total phenytoin concentration
(R? = 0.53) correlated with free phenytoin concentration. Subse-
quently, a multiple linear regression equation was generated using
these 3 variables in the development set: Log(free pheny-
toin) = —0.602 — (0.956*Log(albumin)) + (1.066* Log(total
phenytoin)), R? = 0.85, which exhibited reduced mean prediction
error (—0.03 £ 0.28 vs 0.4 £+ 0.4 pg/mL, mean + SD) and mean
absolute error (0.2 & 0.2 vs 0.4 £ 0.3 pg/mL) compared to the
Winter-Tozer equation, respectively, in the validation set (p < 0.05).
CONCLUSION: We have developed and validated a novel, user-
friendly regression equation with improved predictive perfor-
mance of free phenytoin concentration using a large sample of
adult patients. The robustness of the equation will be further
tested.

96E. Correlation between unified Parkinson’s disease rating scale
and global impression of change scales Jack J. Chen, Pharm.D.",
Khashayar Dashtipour, M.D., Ph.D.z, Pejman Dalaie, M.D.z, Karen
Frei, M.D.>, Kayvan Kani, M.D., MPH?, Camellia Kani, M.D.,
MAS?% (1) College of Pharmacy, Marshall B. Kethcum
University, Fullerton, CA (2) Loma Linda University, Loma
Linda, CA (3) Loma Linda University, CA

Presented at the 67th Annual Meeting of the American Academy
of Neurology, Washington, DC, April 18-25, 2015.
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98. Evidence for a minimum effective total concentration of
valproic acid in photosensitive epilepsy patients: Retrospective
analysis from a placebo-controlled iv valproate infusion study
Ronald Reed, B.S., R.Ph., Pharm.D.', Dorothee Kasteleijn-Nolst
Trenite, M.D., Ph.D., MPH?, William Rosenfeld, M.D.>, Bassel
Abou-Khalil, M.D.* (1) Department of Pharmacy Practice,
Husson University School of Pharmacy, Bangor, ME (2) Faculty
of Medicine & Psychology, University of Rome “Sapienza” II,
Roma, Italy (3) Neurology, St. Lukes Hospital, Chesterfield, MO
(4) Department of Neurology, Vanderbilt University Medical
Center, Nashville, TN

PURPOSE: The conventional minimum total plasma concentra-
tion (Cp,) valproic acid (VPA) value associated with efficacy in
epilepsy is 50 mg/L. Evidence for this value is sparse (Schobben
F, Eur J Clin Pharmacol1975). Nevertheless, data for VPA
Chmin Was adopted by many medical/pharmacological textbooks,
including a prominent AED book (RH Levy, Editor, Antiepilep-
tic Drugs, SthEdition 2002, pp. 780-800). We retrospectively
explored this C,,;, concept using data from a pharmacodynamic-
EEG effect trial of ivNaVPA in photosensitive epilepsy patients.
METHODS: The pharmacodynamic effect of an anti-epileptic
drug (AED) can be determined by repeated photic stimulation in
patients showing a Photo-Paroxysmal EEG Response (PPR).
Standardized electro-encephalographic procedures were used
(Kasteleijn-Nolst Trenitt DGA. Neurophysiol Clin 1999). PPR
was transformed into standardized photosensitive range (SPR)
units by blinded EEG reader (DKNT). A prospective, placebo-
controlled, single-blind study, hourly stimulation, was performed
(n=13; 3M; 19-56 year-old). After Day 1 (placebo infu-
sion x 12 hours), patients received ivNaVPA on Day 2; bolus to
30 mg/L over ~I hour, increasing by ~6.4 mg/L/hour x next
11 hours, attempting to reach 100 mg/L. IRB approval was
obtained; all patients signed informed consent. We used ANOVA,
mixed-model analysis to compare change in PPR and VPA
oncentrations over time (measured via HPLC).

RESULTS: Twelve (3 M; 19-56 years; 4 without AEDs) com-
pleted full EEG data x 2 days; | patient dropped. Total and free
plasma VPA climbed steadily in all patients, ranging from 19—
115 mg/L; free VPA ranged up to 18 mg/L. A decrease was
observed for high flash frequency threshold (p < 0.044) and SPR
units (p < 0.041) for all eye conditions. Statistically significant
changes in high threshold & SPR generally started at hour #5,
corresponding to total plasma VPA concentrations of 53 mg/L
for the acute infusion.

CONCLUSION: The acute photosensitive suppressive effect of
VPA starts at total plasma concentrations = 53 mg/L, correlating
with the lower threshold of the therapeutic range used clinically.

99E. AEDs reduce the upper photosensitivity limit more than the
lower photosensitivity limit in photosensitive patients: Implications
for the design of the photosensitivity model Dorothee Kasteleijn-
Nolst Trenite, M.D., Ph.D., MPH!, Ronald Reed, B.S., R.Ph.,
Pharm.D.*; (1) Faculty of Medicine & Psychology, University of
Rome “Sapienza” II, Roma, Italy (2) Department of Pharmacy
Practice, Husson University School of Pharmacy, Bangor, ME
Presented at the American Epilepsy.

100. Intravenous versus Oral Acetaminophen for Pain Control in
Neurocritical Care Patients Dan Nichols, Pharm.D. Candidate
2016", Pramit Nadpara, Ph.D.}, Perry Taylor, Pharm.D.?, Gretchen
Brophy, Pharm.D., BCPS, FCCP, FCCM, ENCS'; (1) Virginia
Commonwealth University School of Pharmacy, Richmond, VA
(2) Virginia Commonwealth University Health System,
Richmond, VA

PURPOSE: Intravenous (IV) acetaminophen (APAP) is used in
neurocritical care (NCC) patients for its analgesia without seda-
tion or antiplatelet activity. Research suggests that IV APAP pro-
duces earlier and higher levels in plasma and CSF compared to
PO APAP. This study evaluates the analgesic effects of IV and

PO APAP and use of adjunctive opioid therapy in NCC patients
with moderate to severe pain.

METHODS: This retrospective study included patients admitted to
the Neuroscience intensive care unit (NSICU) between May 1, 2012
and April 30, 2013 who received >1 dose of IV APAP. IV and PO
APAP doses administered with a pre-dose pain score >4 within
1 hour of dosing were compared. Pain intensity difference (PID)
was calculated as the change between the pain score prior to each
dose and at 30 minutes, 1, 2, 3, and 6 hours post-dose. Pre and post-
dose milligram-morphine-equivalents (MME) was defined as total
MME given within 6 hours before and after APAP dosing, respec-
tively. Descriptive statistics and a non-parametric analysis of covari-
ance was used with control for potential confounding variables.
RESULTS: A total of 309 NSICU patients received 1601 doses of
IV and 1367 doses of PO APAP during the study. The PID at
30 minutes post-dosing was significantly higher among those
receiving IV APAP as compared to those receiving PO APAP
(p = 0.003). However, no significant difference in PID was seen at
1 (p=0.2),2 (p=0.677), 3 (p =0.386), and 6 hours (p = 0.672).
Furthermore, there was no significant difference in pre and post-
dose MME between the two groups (p = 0.456 and 0.684).
CONCLUSION: IV APAP was significantly better than PO
APAP at relieving pain within 30 minutes of dose administration,
but no differences were seen following that time period. No dif-
ference was seen in opioid usage between the two groups.

Nutrition

101. Stakeholders views on why child obesity is rising in Lagos,
Nigeria Adeteju Adedini, B.Pharm., M.Sc.(Clinical Pharmacy);
Clinical Pharmacy and Biopharmacy, University of Lagos,
Nigeria, Ogun, Nigeria

PURPOSE: Child obesity is on the rise globally. According to
the World Health Organization, the number of obese children
would increase to 70 million by 2025 if no intervention is made.
An increase in the prevalence of overweight and obesity amongst
school children in Lagos State, Nigeria has been established but
specific factors promoting its prevalence are unknown. The aim
of this study is to identify the commonly expressed factor(s)
responsible for the rise in prevalence of child overweight and obe-
sity in Lagos, Nigeria

METHODS: Five focus group discussions were conducted with dif-
ferent groups of stake-holders involved in child care, namely: par-
ents, teachers and health workers. Participants were recruited using
a purposive sampling method; a validated question guide was
employed for the discussion sessions. The discussions were recorded,
collated, analysed using Grounded theory to extract themes.
RESULTS: Six themes emerged from the discussions as follows:
Civilization and lifestyle imbalance resulting from busy work
schedules of young mothers leading to adoption of westernized
culture promoting preference for processed and fast food meals;
Insecurity and congestion of the state which discourages out-door
activities; Ignorance of the populace on the prevalence of child
obesity in the state; Inadequate educative and enlightenment pro-
grammes in schools and by the Nigerian government; Myths on
child care and body physique and Societal perceptionsof the chil-
dren born into affluent homes.

CONCLUSION: Some of the factors responsible for the rise in
the prevalence of child obesity in Lagos, Nigeria have been identi-
fied. Preventive strategies to control the prevalence of obesity in
children residing in Lagos state is considered for further studies.

Oncology

102. Outcomes of a clinical pharmacy service in the checking and
validation of chemotherapy prescriptions to prevent medication
errors: a 21-month study from a Chilean pediatric hospital Silva M
Felipe,l, Henriquez C. M?* Jests,!, Concha V Emma, M.D.%
Villarroel C. Milena, M.D.?, Morales V. ]orge,'; (1) Clinical
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Pharmacy Service (2) Oncology Unit, Hospital Dr. Luis Calvo
Mackenna, Santiago, Chile

PURPOSE: To determine the incidence of potential medication
errors in the chemotherapy prescriptions of pediatric oncology in-
and outpatients.

METHODS: Every chemotherapy prescription and protocol from
a pediatric sixteen bed inpatient oncology unit were checked daily
from August 2012 to June 2014 (21 months). The revision was
made by the Clinical Pharmacy Service and all chemotherapy
orders required a check before preparation. The data was regis-
tered daily in an Excel spreadsheet as follows: patient name, file
number, chemotherapy protocol, Physician name, medication
error, and observations. The medication error type and patient
outcome were classified according to the The National Coordi-
nating Council for Medication Error Reporting and Prevention
(NCC MERP).

RESULTS: Seven hundred and four (704) chemotherapy prescrip-
tions with their administration protocols were checked. Three
pharmacists participated in the checking process in 44%, 30%,
and 26% of the prescriptions. One hundred sixty three potential
errors were found (23.2%), and their type and incidence was as
follows: wrong strength/concentration 109 (66.9%), improper
dose 27 (16.6%), other 14 (8.6%), wrong time 7 (4.3%) and
wrong rate 6 (3.7%). The incidence of improper dosing from all
the prescriptions was 3.8% and 13 (48.1%) were related to non-
cytostatic drugs. Fourteen (51.9%) improper doses corresponded
to cytostatic drugs where 78.6% and 21.4% could have lead to
over- orunderdosage respectively. The acceptance rate for the pre-
scription corrections was 100% and according to the patient out-
come all errors were classified as potential errors (B) because they
ocurred but did not reach the patient.

CONCLUSION: Prescription errors are common in the clinical
setting and they can be prevented by having a pharmacist check
the chemotherapy before administration. Improper dose errors
are very important to detect and prevent because they could
cause significant harm to patients.

103. Are community pharmacists in Japan equipped to ensure the
safe use of oral anticancer agents? Shinya Suzuki, M.S.", Gary Yee,
Pharm.D., FCCP, BCOP” Hiroomi Sakurai, M.S>, Kenji
Kawasumi, M.S.*, Makoto Tahara, M.D., Ph.D.’, Shinichiro Saito,
B.S.", Philip Johnson, M.S.%, Rick Abbott, B.Sc.(Pharm)’, Kazushi
Endo, B.Sc.(Pharm)®; (1) Department of Pharmacy, National
Cancer Center Hospital East, Kashiwa, Japan (2) University of
Nebraska Medical Center, Omaha, NE (3) Department of
Pharmacy, Keio University Hospital, Tokyo, Japan (4)
Department of Pharmacy, National Cancer Center Hospital East,
Japan (5) Division of Head and Neck Medical Oncology,
National Cancer Center Hospital East, Kashiwa, Japan (6)
Premier, Tampa, FL (7) Dr. H. Bliss Murphy Cancer Center, St.
John’s, NF, Canada (8) The Japanese Society of Hospital
Pharmacists, Tokyo, Japan

PURPOSE: Oral anticancer agents offer significant benefits over
parenteral anticancer therapy and the number of oral agents is
increasing. In a recent study of community pharmacists in
Canada, Abbott et al. reported that more education and training
on oral anticancer agents were required (J Oncol Pharm Pract
2014; 20:29-39). To evaluate the adequacy of education and
training on oral anticancer agents in Japan, a survey of commu-
nity pharmacists was conducted.

METHODS: Between May and June 2014, community pharma-
cists were asked to complete the same questionnaire used by
Abbott et al. (translated into Japanese).

RESULTS: Three hundred community pharmacists responded to
an online survey and 283 community pharmacists responded to a
mailed survey. Nearly 85% of the respondents were between 30
and 60 years of age. The respondents’ median number of years of
experience was 14 years. Overall, 60% of the respondents dis-
pensed five or fewer prescriptions for oral anticancer agents each
week. Only 6-10% of respondents felt that they had received ade-
quate education regarding oncology or oral chemotherapy.
Although 81% of Japanese pharmacists had attended at least one

continuing education event related to oncology in the past two
years, only 54% felt comfortable dispensing oral anticancer
agents and only 40% felt comfortable educating patients on oral
chemotherapy. In a multivariate analysis, comfort in educating
patients on oral chemotherapy was associated with an under-
standing of chemotherapy cycles and doses (odds ratio = 4.89,
95% CI [2.53-9.45]) and number of continuing education events
attended (odds ratio = 1.67, 95% CI [1.35-2.08]). Age, number of
years of experience, and number of oral chemotherapy prescrip-
tions dispensed each week were not associated with comfort in
educating patients on oral chemotherapy.

CONCLUSION: These results in Japanese pharmacists are simi-
lar to those reported in Canadian pharmacists, and demonstrate
the need for additional education and training on oral chemother-
apy.

104E. Efficacy and safety from RECOURSE: a multicenter,
randomized, double-blind, phase 3 study of TAS-102 versus placebo
with best supportive care in patients with metastatic colorectal
cancer refractory to standard therapies 7homas Ferencz, R.Ph.,
BCOP', Howard Hochster, M.D.!, Alfredo Falcone, M.D.?,
Takayuki Yoshino, M.D.>, Rocio Garcia-Carbonero, M.D., Ph.D.",
Nobuyuki Mizunuma, M.D.’, Kentaro Yamazaki, M.D.°, Yasuhiro
Shimada, M.D.”, Guillem Argiles, M.D.%, Yoshito Komatsu, M.D.%,
Alberto Sobrero, M.D.'°, Eveline Boucher, M.D.'!, Marc Peeters,
M.D., Ph.D.'?, Eric Van Cutsem, M.D., Ph.D.'?, Alberto Zaniboni,
M.D.'*) Ben Tran, MBBS, FRACP'>, Mona Wahba, M.D.'®, Gihan
Atalla, R.Ph.'®, Heinz-Josef Lenz, M.D., FACP'", Atsushi Ohtsu,
M.D., Ph.D.2, Robert J. Mayer, M.D.'%; (1) Yale Cancer Center,
New Haven, CT (2) University of Pisa, Pisa, Italy (3) National
Cancer Center Hospital East, Kashiwa-city, Japan (4) Hospital
Universitario Virgen del Rocio, Sevilla, Spain (5) The Cancer
Institute Hospital of Japanese Foundation for Cancer Research,
Koto-ku, Japan (6) Shizuoka Cancer Center, Sunto-gun, Japan
(7) National Cancer Center Hospital, Chuo-ku, Japan (8) Vall
d’Hebron University Hospital, Barcelona, Spain (9) Hokkaido
University Hospital, Sapporo, Japan (10) IRCCS Ospedale San
Martino IST, Genova, Italy (11) Centre Eugene Maquis, Rennes
cedex, France (12) Antwerp University Hospital, Belgium (13)
Leuven Cancer Institute, UZ Leuven, Leuven, Belgium (14)
Fondazione Poliambulanza, Brescia, Italy (15) The Royal
Melbourne Hospital, Victoria, Australia (16) Taiho Oncology,
Inc., Princeton, NJ (17) USC Norris Comprehensive Cancer
Center, Los Angeles, CA (18) Dana-Farber Cancer Institute,
Boston, MA

Presented at the 16th World Congress on Gastrointestinal Cancer
of the European Society of Medical Oncology, Barcelona, Spain,
June 25-28, 2014

106E. Thromboembolic events and thromboprophylaxis in
thalidomide-treated multiple myeloma patients in Hong Kong — a
retrospective study Keary Zhou, Pharm.D., Ting Ting Ng,
B.Pharm., Tsz Wai Lin, B.Pharm.; School of Pharmacy, The
Chinese University of Hong Kong, Shatin, Hong Kong

107. Development of a predictive method for sensitivity to anti-
EGFR Mabs using proteome analysis Ayumu Nagamine,, Daisuke
Nagano,, Takuya Araki,, Koujirou Yamamoto,; Department of
Clinical Pharmacology, Gunma University Graduate School of
Medicine, Maebashi, Japan

PURPOSE: Genetic mutations of KRAS negatively predict suc-
cess of anti-epidermal growth factor receptor monoclonal anti-
bodies (anti-EGFR Mabs), and known as one of critical factors
determining the efficacy of anti-EGFR Mabs. On the other hand,
more than half of patients without KRAS mutations are still
resistant to anti-EGFR Mabs. Recently, qualitative or quantita-
tive changes of several proteins are focused on as biomarkers to
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predict drug effects, since they directly affects the drug efficacy.
In this study, to develop more sensitive and useful biomarker for
anti-EGFR Mabs efficacy, We analyzed proteins derived from
KRASwild-type colorectal cancer (CRC) cell lines with different
sensitivity to anti-EGFR Mabs comprehensively, and detect
peptide peaks correlated with the sensitivity to anti-EGFR Mabs.
METHODS: CRC cell lines with different sensitivities to anti-
EGFR-Mabs, cetuximab, without KRAS, NRAS, BRAF and
PIK3CA mutation (sensitive: C99, SW48, partial resistant: HT55,
resistant: CACO2, COLO320DM) were used. Total proteins were
digested by trypsin and analyzed by LC-TOF/MS. Principal com-
ponent analysis (PCA) and orthogonal partial least-squares-discri-
minant analysis (OPLS-DA) were performed to find specific
components for cetuximab sensitivity.

RESULTS: Around 26,000 peaks derived from 5 cell lines includ-
ing 501 and 1,391 specific peaks to C99 or SW48 and CACO2 or
COLO320DM, respectively, were detected. In those peaks, 15 and
1 peaks were determined as common peaks to sensitive cell lines
and resistant cell lines, respectively. Ten peaks showed significant
correlations with sensitivity of cetuximab, and 1 peak (m/z
1221.412) was extracted as an independent factor by multi regres-
sion analysis (p < 0.001).

CONCLUSION: Using LC-TOF-MS analysis, PCA and OPLS-
DA, we could extract some peaks which significantly correlate
with sensitivity to cetuximab. We will identify the protein com-
posed by those peaks using LC-MS/MS analysis and assess the
usefulness of those peaks as biomarkers to predict efficacy of
anti-EGFR Mabs in future.

Other

109. Defining a step-wise approach for clinical pharmacy services in
a dental medicine clinic to maximize interprofessional collaboration
Lisa M. Palmisano, Pharm.D., BCACPI, Jill S Borchert, Pharm.D.,
BCPS, FCCP', Jan Kum, Pharm.D. Candidate?, Leslie LaMontagne,
Pharm.D. Candidate?, Gary Drahos, D.D.S., MJ, R.Ph.2: (1)
Department of Pharmacy Practice, Midwestern University,
Downers Grove, IL (2) Chicago College of Pharmacy,
Midwestern University, Downers Grove, IL (3) College of Dental
Medicine — Illinois, Midwestern University, Downers Grove, 1L
PURPOSE: The purpose of this study was to examine the specific
trigger(s) and interventiom(s) of the pharmacy consults which
were provided to various dental faculty, students, and patients in
a dental medicine clinic since the initiation of the Pharmacy Con-
sult Protocol in December 2013.

METHODS: A retrospective chart review from December 2013
to May 2014 was done by evaluating the Pharmacy Consult
Forms within the dental electronic medical record database.
Descriptive statistics were used to analyze the following data: 1)
triggers for each pharmacy consult type, 2) total interventions
provided and in respect to specific triggers, and 3) overview of
the patients’ medical conditions and number of medications
which the clinical pharmacist encountered.

RESULTS: Over 6 months, there were 267 pharmacy consults
provided to various dental faculty, students, and/or patients.
From all pharmacy consults, the most common specific triggers
were patients’ documented elevated blood pressure(s) (18%,
n = 48), medication questions (15.4%, n = 41), anticoagulation
use (14.2%, n = 38), unclarified past medical/family history
(13.1%, n = 35), or multiple complex medical conditions (12.4%,
n = 33). On average, there were 3.0 + 1.4 intervention types pro-
vided during a single consult (total interventions, n = 791). Of the
ten types of interventions, 24.5% (n = 194) consisted of educating
the dental faculty, students, and/or patients to enhance their
understanding of disease state management and 17.2% (n = 136)
were assessing the patient’s health status. The average patient was
taking 7.8 + 5.4 medications and had 4.3 + 2.6 current or past
medical conditions.

CONCLUSION: The specific triggers of this study provides
insight on which risk stratifications in the Pharmacy Consult Pro-
tocol should be modified to elicit a pharmacy consult in the den-

tal clinic. The modifications may allow for more thorough direct
pharmacy interventions which would aim to ultimately enhance
the patient care provided in the dental medicine clinic.

110. Analysis of quality-related events and true errors in
telepharmacy Jessica Vickers, Pharm.D.', Rex W. Force,
Pharm.D., BCPS, FCCP?, Autumn Hayes, Pharm.D."; (1) College
of Pharmacy, Idaho State University, Pocatello, ID (2)
Department of Family Medicine, Departments of Family
Medicine and Pharmacy Practice, Idaho State University,
Pocatello, ID

PURPOSE: Telepharmacy is a viable option for rural communi-
ties lacking traditional community pharmacy (TCP) service. Error
rates in telepharmacy may differ from TCP. To evaluate this, we
developed a reporting system to document error rates in telephar-
macy and compared them with literature based rates in TCP and
established telepharmacies.

METHODS: A data collection system was created to identify types
and workflow locations of quality-related events (QRE) and true
errors. QRE included errors that occurred at any point up to the
patient’s receipt of the prescription. True errors were defined as those
discovered after patient receipt of the medication. Data collection
was based on non-punitive self-report; pharmacy staff were educated
on the process. Errors were categorized based on harm potential.
Statistical process control charts were developed to track error rates
and QRE over time. Comparisons will be made with literature-based
estimates of error rates in TCP and telepharmacy settings.
RESULTS: The data collection period was 10/13/14-2/6/15. Dur-
ing this period, 135 QRE were recorded in 11,492 prescriptions
(1.17%); 9 true errors occurred (0.078%);. Published error rates
in telepharmacies for QRE and true errors were 1.34% and
0.17%, respectively. In TCP, true error rates reported in the liter-
ature range from about 0.5-4%. Of the QRE and true errors in
this project, 42.5% were unlikely to cause harm, 25.7% were pos-
sibly harmful, and 31.7% were likely to cause harm. Statistical
process control charts have indicated a stable process over time.
CONCLUSION: Based on these data, the QRE and true error
rates observed in this telepharmacy setting are comparable to
those reported in the literature in other telepharmacy projects
and are lower than many studies evaluating true errors in TCP.

Pain Management/Analgesia

111. Efficacy and Safety of Epidural tramadol versus morphine for
postoperative pain after Cesarean section in China: a meta-analysis
Sang Xu, M.Sc.; Department of Pharmacy, Sir Run Run Shaw
Hospital, School of Medicine, Zhejiang University, Hangzhou,
Zhejiang, China

PURPOSE: To evaluate the efficacy and safety of epidural
tramadol versus morphine for postoperative pain after cesarean
section in China.

METHODS: We searched the PubMed, Embase, Cochrane, Med-
line Ovid, CNKI, Vip and Wanfang databases up to January
2015 for randomized controlled trials (RCTs) in Chinese popula-
tion published in the English and Chinese languages. All the trials
studied the efficacy and safety of epidural tramadol for postoper-
ative pain after cesarean section. The quality of included RCTs
was assessed and the data was extracted by two reviewers inde-
pendently using the Cochrane method.

RESULTS: Seven RCTs were included with a total of 274 partici-
pants who received epidural tramadol and 275 participants who
received epidural morphine. These studies all used visual analogue
scale (VAS) to measure pain intensity, indicated that the postop-
erative 8 hours, participants who received epidural morphine had
less pain (MD = 0.09; 95% confidence interval [CI] [—0.06, 0.23],
p = 0.25) than patients who received epidural tramadol; postoper-
ative 12 hours, participants who received epidural tramadol had
less pain (MD = —0.09; 95% confidence interval [CI] [-0.22,
0.05], p=0.21) than patients who received epidural morphine.
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Postoperative 24 hours, participants who received epidural mor-
phine had less pain (MD = 0.14; 95% confidence interval [CI]
[—0.09, 0.38], p = 0.22) than patients who received epidural tra-
madol.Adverse events (e.g., nausea and vomiting (RR = 0.40,
95% CI1 [0.21, 0.75], p = 0.004); pruritus (RR =0.17, 95% CI
[0.06, 0.43], p = 0.0002); uroschesis (RR = 0.16, 95% Cl [0.05,
0.47], p = 0.0009); respiratory depression [OR = 0.15, 95% Cl
(0.02, 1.35), p=0.09]. Among these adverse events pruritus is
occurred most often with morphine than tramadol.
CONCLUSION: Morphine showed significant improvement in
pain intensity than tramadol for postoperative pain after cesarean
section in China, but it’s adverse events, like respiratory depres-
sion may lead to life threatening, and pruritus occurred more
often cause the participants can’t tolerate. However, tramadol’s
adverse events are reversible and not life threatening.

112. Methadone and QTc prolongation in pain and palliative care
patients: a case control study Katherine Juba, Pharm.D.", Tina
Khadem, Pharm.D.?, David Hutchinson, Pharm.D.', Jack Brown,
Pharm.D., M.S., BPS'; (1) Department of Pharmacy Practice,
Wegmans School of Pharmacy, St. John Fisher College,
Rochester, NY (2) Department of Pharmacy, University of
Rochester Medical Center — Highland Hospital, Rochester, NY
PURPOSE: Methadone (ME) is commonly used in pain and pal-
liative care (PPC) patients with refractory pain or intolerable opi-
oid adverse effects (AEs). A unique ME AE is its QTc interval
prolongation risk but most evidence exists in methadone mainte-
nance therapy (MMT) patients. Our goal was to identify QTc
interval prolongation risk factors in PPC patients receiving ME
and other medications known to prolong the QTc interval and
develop a risk stratification tool.

METHODS: We performed a case control study of adult inpa-
tients at the University of Rochester receiving ME for pain man-
agement between 3/2011 and 3/2014. Patients with a QTc
>470 msec (males) and >480 msec (females) were matched 1:2
according to age, history of QTc prolongation, and gender with
patients who did not have a prolonged QTc interval. QTc prolon-
gation risk factors were collected for both groups. Patient demo-
graphics were analyzed using descriptive statistics. Univariate
analysis was performed using conditional logistic regression on
single covariates. Classification and regression tree analysis was
used to identify ME exposure and QTc prolongation.

RESULTS: Cases as compared to controls on average had more
chronic diseases such as heart failure (35.6% versus 10.6%,
p = 0.001), rheumatologic disorders (29% vs 9%, p = 0.001),
chronic kidney disease (34% vs 22%, p = 0.03) and moderate/sev-
ere liver disease (11% vs 1%, p = 0.001). Predictors of QTc pro-
longation included moderate/severe liver failure (RR: 31,
p =0.02), CHF (RR: 5, p=10.001), PUD (RR: 5, p=0.001),
rheumatologic disorders (RR: 4, p = 0.001), famotidine use (RR:
4, p = 0.05) and methadone doses >45 mg/day (RR: 2, p = 0.04).
CONCLUSION: In this cohort of PPC subject’s predictors of QTc
prolongation included common chronic medical conditions, famo-
tidine use, and patients receiving methadone doses >45 mg/day.

Pediatrics

116. Saliva and plasma oxcarbazepine concentrations in pediatric
patients with epilepsy Ying Zhou,, Department of Pharmacy,
Peking University First Hospital, Beijing, China

PURPOSE: Monohydroxycarbamazepine (MHD, 10-hydroxy-car-
bamazepine) is the main active metabolite of oxcarbazepine (OXC).
The relationship between plasma and saliva concentrations of
MHD was prospectively studied on Chinese epileptic children. The
proper MHD concentration range in plasma and saliva for epileptic
children was investigated and the effective and safety rate of oxcar-
bazepine in pediatric patients was also preliminarily assessed.
METHODS: Blood and saliva samples were collected and MHD
levels were measured by high performance liquid chromatography

system. The correlation between saliva and plasma MHD concen-
trations was analyzed by statistical software SPSS (Version 16.0).
Through investigating the effectiveness and security of oxcar-
bazepine, the authors initially identified the proper MHD concen-
tration range in plasma and saliva special for epileptic children.
RESULTS: Thirty-two pairs of blood and salivary samples were
obtained from 28 pediatric epileptic patients (13 males, 15
females; mean age, 5.77 + 3.53 years). There was an apparent
positive correlation between MHD plasma and saliva concentra-
tion (Y = 1.14x + 3.44 [n = 32], R = 0.888, p < 0.01). MHD sal-
iva/plasma ratio did not affected by pediatric patients’ age and
sex. The effective plasma concentration range of oxcarbazepine
was 4.3-30 pg/mL, and the corresponding saliva concentration
range was 2.2-28 pg/mL for pediatric patients in this study.
Oxcarbazepine treatment was 62.5% effective and the safety rate
was 65.6% according to this study.

CONCLUSION: High correlation between plasma and salivary
MHD levels supported the use of saliva instead of plasma for OXC
monitoring in Chinese epileptic children. The plasma and saliva
MHD concentration ranges for pediatrics were obtained and the
effective and safety rates were evaluated. The obtained equations
in the present study could be useful for clinical use to monitor the
OXC concentration by saliva and to adjust the dosage regimen.

117. Early Use of Indomethacin for Prevention of Intraventricular
Hemorrhage: a case study highlighting the importance of secondary
outcomes Jennifer Pham, Pharm.D., Department of Pharmacy
Practice, College of Pharmacy, University of Illinois at Chicago,
Chicago, IL

PURPOSE: Prophylactic indomethacin may be administered to
extremely low birth weight (ELBW) neonates to prevent intraven-
tricular hemorrhage (IVH). The purpose of this study was to deter-
mine whether prophylactic indomethacin is associated with reduced
incidence of severe IVH when compared to historical controls. Sec-
ondary purposes were to determine the incidence of patent ductus
arteriosus (PDA) and other comorbidities and to evaluate adverse
effects associated with prophylactic indomethacin.

METHODS: This was a retrospective case-control study of all
ELBW neonates given indomethacin for IVH prevention from 9/
1/10 to 8/31/13. Neonates who did not receive indomethacin for
IVH prevention, matched by birth weight (BW) subgroups
(<500 g 500-750 g, 751-1000 g) served as controls (1:1). Data
collection included demographics, outcomes, and adverse effects
including renal insufficiency, necrotizing enterocolitis, intestinal
perforation, and gastrointestinal bleed.

RESULTS: A total of 158 neonates were included (mean BW:
819 4+ 156 g, gestational age: 26.8 £ 1.9 weeks). There was no
difference in baseline demographics. Rates of severe IVH were
similar between groups (12.7% vs 13.9%, p = 1.0). The incidences
of PDA (29.1% vs 64.6%, p = 0.0001), bronchopulmonary dys-
plasia (70.9% vs 86.1%, p = 0.0322) and pulmonary hemorrhage
(1.3% vs 11.4%, p = 0.0177) were significantly lower in the indo-
methacin group. The need for pharmacological closure of the
PDA (13/9% vs 40.5%, p = 0.0001) and surgical ligation (3.8%
vs 19%, p = 0.0046) were also significantly lower in the indo-
methacin group. The cost of indomethacin (prophylaxis/treat-
ment) and surgical ligation ($66,000 vs $108,000, p < 0.0001) is
significantly less in the indomethacin group. No differences in
mortality, length of stay, or adverse effects were noted.
CONCLUSIONS: Although prophylactic indomethacin did not
decrease the incidence of severe IVH in ELBW neonates, rates of
PDA, bronchopulmonary dysplasia, and pulmonary hemorrhage
were significantly lower. The reduced need for PDA treatment
may represent a significant cost savings.

118. Cisatracurium infusion rates in infants and children receiving
extracorporeal membrane oxygenation (ECMO) Marcia L. Buck,
Pharm.D.*, Samuel Addison, RRT!, Gary Fang, M.D.%; (1)
University of Virginia Children’s Hospital, Charlottesville, VA (2)
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Department of Pediatrics, School of Medicine, University of
Virginia, Charlottesville, VA

PURPOSE: Cisatracurium is often used during ECMO to mini-
mize the risk of cannula, intravenous catheter, or endotracheal
tube displacement. There are currently no studies evaluating dos-
ing requirements in this population.

METHODS: A single-center retrospective study was performed in
patients <I8 years of age on ECMO between 7/1/11 and 12/31/
14. Cisatracurium infusion rates, duration, bolus doses, and
adverse effects were evaluated.

RESULTS: Twenty-six of 67 ECMO patients (39%) received cisa-
tracurium infusions. The median patient age was 2.5 months
(range 1 day—4 years); 20 (77%) had cardiac disease and 6 had pul-
monary disease. All patients were on reduced-volume circuits; 24
on veno-arterial ECMO and 2 on veno-venous. Cisatracurium was
initiated at 1.8 + 1.4 pg/kg/minute. Eight patients were on cisatra-
curium at cannulation. Sedation and analgesia included morphine
(25 patients), midazolam (19), fentanyl (4), and dexmedetomidine
(4). Cisatracurium infusions were titrated to produce weakness
without complete neuromuscular blockade, allowing patients to
maintain slight movements of fingers or toes. Twenty patients
required a dose increase, with a maximum infusion rate of
4.2 + 3.5 pg/kg/minute. Bolus doses (0.1-0.5 mg/kg) were used in
all patients, whilel6 also received rocuronium (0.5-2 mg/kg). The
median duration of ECMO was 150 hours (range 38-809 hours),
with a cisatracurium duration of 74 hours (range 4-242 hours) and
a final infusion rate of 4.0 + 3.6 pg/kg/minute. Fourteen patients
(54%) survived to decannulation. No dislodged cannulas, cathe-
ters, or endotracheal tubes were noted. There were no adverse
effects attributed to cisatracurium, and none of the patients experi-
enced residual muscle weakness after discontinuation.
CONCLUSIONS: Cisatracurium infusion rates during ECMO
were similar to those documented in several pediatric studies. In
spite of the prolonged infusions and potential differences in phar-
macokinetics with ECMO, there was no evidence of a need for
higher initial infusion rates or more rapid dose escalation in this
population.

119. Neonatal indomethacin for prevention of intraventricular
hemorrhage: a study of plasma concentrations, pharmacogenomic
factors, and outcomes Deborah Raithel, Pharm.D.!, Jennifer
Pham, Pharm.D.?, Larisa H. Cavallari, Pharm.D.?>, Donna Kraus,
Pharm.D.%, Kirsten Ohler, Pharm.D.*; (1) University of Chicago
Medicine, Comer Children’s Hospital, Chicago, IL (2) College of
Pharmacy; Department of Pharmacy Practice, University of
Illinois at Chicago, Chicago, IL (3) Department of
Pharmacotherapy and Translational Research, University of
Florida, Gainesville, FL

PURPOSE: Indomethacin may be administered to extremely low
birth weight neonates to prevent intraventricular hemorrhage
(IVH). The purpose of this study was to (1) determine if a differ-
ence exists in indomethacin plasma concentrations between neo-
nates who develop IVH and those who do not; (2) evaluate
cytochrome P450 (CYP)2C9 and CYP2CI19 polymorphisms in
relation to indomethacin plasma concentrations and outcomes.
METHODS: This prospective cohort study included neonates
who received at least one dose of indomethacin (0.1 mg/kg intra-
venously every 24 hours for 3 doses) for IVH prevention. Indo-
methacin trough concentrations were determined 24 hours after
each dose. CYP2C9 and CYP2C19 polymorphisms were deter-
mined by PCR and pyrosequencing or capillary sequencing. Peri-
natal risk factors for IVH were assessed.

RESULTS: Seven (32%) of the 22 neonates developed IVH;
grade II: 3, grade III: 2, grade IV: 2. No difference in perinatal
risk factors was observed except more neonates who developed
IVH were exposed to antenatal indomethacin (57.1% vs 42.9%,
p = 0.021). Plasma indomethacin concentrations were not signifi-
cantly different between groups at any time point (0.27 vs
0.22 pg/mL, 0.47 vs 0.5 pg/mL, 0.8 vs 0.77 pg/mL; p = 0.278,
0.739, and 0.842, IVH vs no IVH, respectively). Neonates with a
CYP2C9 reduced function allele (*2, *3 or *8) had higher indo-

methacin concentrations than those with normal enzyme activity
genotype, while ultra-metabolizers (CYP2C19 *1/*¥17 and *17/
*17) had lower indomethacin concentrations; however, these dif-
ferences were not statistically significant. There was no associa-
tion between any genotype and occurrence of IVH.
CONCLUSIONS: Neonates exposed to antenatal indomethacin
may be at higher risk for IVH. Indomethacin trough concentra-
tions were not associated with IVH prevention, nor were they sig-
nificantly altered by CYP2C9 or CYP2CI19 polymorphisms. The
role of ontogeny of CYP enzymes or genes involved in indo-
methacin pharmacodynamics for IVH prevention in extremely
low birth weight neonates remains to be determined.

120. Therapeutic drug monitoring of voriconazole in children with
cancer Claudio Gonzdlez,', Marfa Jose Rojas, M.D.!, Rodolfo
Villena, M.D.!, Ariel Parra,®, Marcela Zubieta, M.D.!, Carmen
Salgado, M.D.}, Mirta Acufia, M.D.2, Donna Benadof, M.D.%; (1)
Hospital Exequiel Gonzdlez Cortés, Santiago, Chile (2) Hospital
Roberto del Rio, Santiago, ChileFungal infections can complicate
the disease progression in children with cancer. Voriconazole is
the treatment of choice for many invasive fungal infections (IFI)
and its pharmacokinetic is highly variable between individuals
due to hepatic metabolism and drugs interactions, which justify
the use of therapeutic drug monitoring to adjust doses.
PURPOSE: To evaluate the frequency to achieve appropriate
voriconazole plasma levels in pediatric patients with cancer and IF1.
METHODS: We included children with cancer and diagnosis IFI
from two Chilean hospitals who were treated with voriconazole. At
fifth day, voriconazole levels were taken to continue or adjusts the
dose. A level between 1 and 5.5 pg/mL was considered appropriate.
RESULTS: We evaluated the plasma levels of voriconazole for 15
patients (66.6% were men (10/15); average age 7.5 years, 11
patients with hematology malignancies and 4 with solid tumors).
There was a total of 40 levels, of these a 47.5% reached therapeu-
tic level. In assessing the first levels of each child, 33% of the
evaluated level was adequate (5/15), with an average dose of
14.8 mg/kg/day. 60% of the cases (9 levels), required dose adjust-
ment (8 in the group that did not reach level) and 1 in the group
that arrived at a therapeutic level. Of the group that did not
reach therapeutic level and required dose adjustment, the fre-
quency of scope of therapeutic level in a second level of control
was 57% (4/8) with an average dose of 22,5 mg/kg/day.
CONCLUSION: The dosage of voriconazole is insufficient to
reach therapeutic levels in two thirds of children with cancer.
Higher dose and frequent measurement of plasma levels should
be considered in this situation.

121. A review of pediatric intravenous vancomycin dosing at a
Tertiary Hospital in Singapore Cheryl Neoh, B.Sc.( Pharm)*, Mas
Suhaila Isa, MBBS, MRCPCH (UK)?, Tsingyi Koh, Pharm.D., BCPS";

(1) Department of Pharmacy, National University Health System
Singapore, Singapore (2) Department of Pediatric Infectious
Disease, National University Health System Singapore, Singapore

PURPOSE: Previous studies have shown that vancomycin doses
60 mg/kg/day is required to achieve serum trough levels of 10—
20 pg/mL in pediatric patients. The purpose of this study is to
determine the proportion of patients achieving serum trough
levels based on institutional practice of 40-60 mg/kg/day, the
optimal initial vancomycin dosing regimen in pediatric patients,
and to identify patient-specific factors that can affect dose needs.

METHODS: A retrospective chart review of predominantly Asian
patients 1 month to 18 years old prescribed vancomycin between
July 2013 and November 2014 at our institution was conducted.
Patients were included if they had at least one appropriate
steady-state trough level drawn. Patients were excluded if they
were in the neonatal intensive care unit, renally impaired or had
incomplete information available.

RESULTS: A total of 73 unique patients and 189 steady-state
troughs were analyzed. Of these, 28.6% troughs achieved thera-
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peutic targets. Mean starting dose was 50.3 mg/kg/day, titrated
to a mean of 63.4 mg/kg/day over an average of 2.9 days to
achieve serum trough levels of 10-20 pg/mL.

Table 1. Mean dose requirement to achieve trough 10-20 pg/mL:

1 month to 7 months
6 months to 7 year  >7 years
(Total (Total (Total
n=7) n=92) n = 90)
All (Total n = 189)  60.53 66.72 59.02
(n=5) (n=21) (n = 28)
Hematology/ 56.76 68.26 58.63
Oncology (n=2) (n=12) (n =22)
(Total n = 134)
Non-Hematology/ 63.04 64.66 60.45
Oncology (n =3) n=9) (n=6)

(Total n = 55)

CONCLUSION: The findings from this study demonstrates that
initial doses of at least 60 mg/kg/day is required to achieve van-
comycin trough levels of 10-20 pg/mL in Asian pediatric patients.
Our data suggests that patients <7 months and >7 years have
lower vancomycin dose requirements compared to patients
aged 7 months — 7 years. Hematology/Oncology patients between
7 months — 7 years may require doses up to 70 mg/kg/day. Lar-
ger in-depth studies are warranted to confirm this observation.

Pharmacoeconomics/Outcomes

122. Liposomal bupivacaine compared to no local infiltration for
postsurgical analgesia in total knee and hip arthroplasty: a
randomized, prospective, observational, pilot study Kristin Hillman,
Pharm.D., Richa Airee, Pharm.D., BCPS, Jerry Robinson,
Pharm.D., BCPS, Rachel Lopacki, B.S.; Pharmacy Department,
Huntsville Hospital, Huntsville, AL

PURPOSE: This study was designed to determine the efficacy
and safety of the local infiltration of liposomal bupivacaine and
the cost-effectiveness as an analgesic for patients undergoing total
knee and hip arthroplasty (TKA/THA).

METHODS: After randomization, patients who received no local
infiltration (n = 23) for postsurgical analgesia were compared to
patients who received liposomal bupivacaine (n = 22). All patients
received patient-controlled analgesia for the first 24 hours post
analgesia stop time (AST) and oral opioids in the second and third
24 hours post AST. Comparisons of opioid consumption, numeric
pain scales, and adverse drug reactions (ADRs) were assessed. A
planned sample size of 43 patients would have 90% power to detect
a 5% difference in opioid consumption using the two-tailed t-test
and in numeric pain scales using the Mann-Whitney U-Test.
RESULTS: No ADRs were reported.

No local
Exparel infiltration
Average Opioid (morphine (morphine
Consumption equivalents)  equivalents) p-Value

First 24 hours 49 mg 48.5 mg 0.96

Second 24 hours 59.3 mg 56.6 mg 0.82
Third 24 hours 38.8 mg 47.8 mg 0.45
Total 72 hours 151.6 mg  150.3 mg 0.96
Average Numeric No local

Pain Scale Exparel infiltration p-Value
First 24 hours 2.5 2.8 0.27
Second 24 hours 2.5 2.3 0.84
Third 24 hours 2.4 2.5 0.5
Total 72 hours 2.4 2.3 0.69

CONCLUSIONS: Liposomal bupivacaine proved ineffective in
reducing opiate use without a significant change in pain scores.
Recommend not to use this drug for TKA/THA leading to a
$300 cost avoidance per surgery and approximately a $540,000
cost avoidance per year.

123. Evaluation of intravenous immune globulin prescribing
patterns prior to and following a standardized prescribing algorithm
at a tertiary care center Calvin Ice, Pharm.D.*, Lance Oyen,
Pharm.D.%; (1) Department of Pharmacy Services, Mayo Clinic
Hospital — Rochester, Rochester, MN (2) Department of
Pharmacy Services, College of Medicine Mayo Clinic, Mayo
Clinic Hospital — Rochester, Rochester, MN

PURPOSE: Intravenous immune globulin (IVIG) products are
utilized for various indications in numerous patient populations,
resulting in inconsistent provider prescribing. To provide consis-
tent patient care across medical disciplines and to explore cost-
containment strategies for one of our highest medication expendi-
tures, our institution implemented an IVIG prescribing algorithm
that included dosing recommendations for 68 institutionally-
approved indications, standardized dosing based on ideal body
weight, and pharmacist-driven dose rounding to five gram incre-
ments. The present study was conducted to determine adherence
to the IVIG algorithm and its impact on IVIG utilization.
METHODS: This retrospective descriptive analysis was con-
ducted at Mayo Clinic in Rochester, Minnesota. Included
patients received at least one IVIG dose in March 2014 (pre-algo-
rithm timeframe) or in October-November 2014 (post-algorithm
timeframe). Summary statistics were computed for IVIG algo-
rithm adherence, indication, and dosing. Data for these endpoints
and demographics were abstracted from the electronic medical
record.

RESULTS: A total of 266 unique patients were included, result-
ing in 128 pre-algorithm and 198 post-algorithm patients receiv-
ing IVIG in the two timeframes. IVIG was primarily utilized in
adult patients (84%) in the outpatient setting (83%). Complete
algorithm adherence to all criteria increased from 28% pre-algo-
rithm to 55% within five months following implementation. The
discrete algorithm criteria improved were: approved indications
(19%), appropriate body weight dosing (54%), appropriate dose
rounding (33%), and dose consistency with recommendations
(15%). These changes resulted in 8.7% decrease in IVIG grams
purchased comparing October-December 2013 to 2014 despite
17% increase in patients receiving IVIG.

CONCLUSIONS: This analysis demonstrated more consistent
inter-provider patient care with IVIG prescribing and reduced
IVIG grams purchased with implementation of the standardized
algorithm. The results of this study are presently being applied
within our institution to develop prescribing algorithms for other
high cost medications, and a similar concept may prove useful to
develop consistency and cost containment at other institutions.

124. Intradermal versus intramuscular influenza vaccination in
Hong Kong elderly: A cost-effectiveness analysis Man-Kit Leung,
B.Pharm., Joyce You, Pharm.D., BCPS; School of Pharmacy,
The Chinese University of Hong Kong, Hong Kong

PURPOSE: Influenza results in excess morbidity and mortality
and causes significant burden in a society. Outcomes of influenza
vaccination program are influenced by vaccine coverage rate.
Intramuscular (IM) influenza vaccine is currently reimbursed by
the government in Hong Kong for elderly, yet needle anxiety is a
barrier of vaccine coverage. Microneedle technology delivers vac-
cine intradermally (ID) and enhances elderly’s willingness to
accept influenza vaccination. The cost-effectiveness of ID and IM
influenza vaccines were compared in Hong Kong elderly from
healthcare payer’s perspective.

METHODS: A decision tree model was used to simulate out-
comes over a 12-month period in elderly aged 65 years or older
when ID and IM influenza vaccines were offered. Model inputs
were derived from literature. Outcome measures included total
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cost and quality-adjusted life-year (QALY) loss due to seasonal
influenza infection. Robustness of model was examined by sensi-
tivity analysis.

RESULTS: In base-case analysis, ID vaccine (USD38.25 and
0.00237 QALY loss) was more costly with lower QALY loss than
IM  vaccine (USD34.82 and 0.00253 QALY loss)
(USD1 = HKD7.8). Incremental cost per QALY saved by ID
versus IM was USD21,438. Using the Hong Kong gross domestic
product (GDP) per capita (USD37,910) as threshold of willing-
ness-to-pay (WTP) per QALY, ID influenza vaccine was the cost-
effective option. Base-case results were sensitive to three factors.
IM influenza vaccine would become cost-effective if elderly was
older than 76 years old, influenza vaccine effectiveness was less
than 22%, or coverage rate of ID vaccine was less than 46%. In
10,000 Monte Carlo simulations, ID and IM vaccines were cost-
effective in 57% and 43% % of time (at WTP = GPD per capita),
respectively. If WTP threshold was 3x GPD per capita, ID vacci-
nes would be cost-effective in 92% of simulations.
CONCLUSION: ID influenza vaccine appears to be cost-effective
when comparing to IM vaccine in Hong Kong elderly.

125. Cost-effectiveness of myeloid growth factor prophylaxis
strategies for febrile neutropenia among non-Hodgkin’s lymphoma
patients receiving curative-intent R-CHOP chemotherapy Xiao Jun
Wang, B.Sc.", Tiffany Tang, M.D.%, Mohd Farid, M.D.%, Richard
Quek, M.D.?, Miriam Tao, M.D.?, Soon Thye Lim, M.D.?, Hwee
Lin Wee, Ph.D., B.Sc.(Pharm) (Hons)', Alexandre Chan, Pharm.D.,
MPH, FCCP, BCPS, BCOP'; (1) Department of Pharmacy,
National University of Singapore, Singapore, Singapore (2)
Department of Medical Oncology, National Cancer Centre
Singapore, Singapore, Singapore

PURPOSE: To compare the cost-effectiveness of various myeloid
growth factor prophylaxis strategies for reducing febrile neutrope-
nia (FN) risk among Non-Hodgkin’s Lymphoma patients receiv-
ing curative-intent R-CHOP chemotherapy.

METHODS: A Markov model was created to compare seven
prophylaxis strategies in a cohort of patients receiving six cycles
of R-CHOP in Singapore: (1) Primary Prophylaxis (PP) with
nivestim  (biosimilar filgrastim) throughout all cycles of
chemotherapy; (2) PP with nivestim at the first two cycles of
chemotherapy; (3) Secondary Prophylaxis (SP) with nivestim; (4)
PP with pegfilgrastim throughout all cycles of chemotherapy; (5)
PP with pegfilgrastim at the first two cycles of chemotherapy; (6)
SP with pegfilgrastim; and (7) no prophylaxis (NP). Hospital’s
perspective was taken, and cost-effectiveness was expressed as
costs per FN episode avoided over six cycles of chemotherapy.
Probabilistic sensitivity analysis was conducted.

RESULTS: Strategy #3, #6, and #7 were dominated in the base
case analysis by strategy #5. Costs associated with strategy #2,
#5, #1, and #4 were USS$ 3,813, USS$ 4,056, US$ 4,545, and US$
5,331, respectively. The incremental cost effectiveness ratios for
strategy #5 vs #2, strategy #1 vs #5, and strategy #4 vs #1 were
US$ 13,532, US$ 22,565 and US$ 30,452 per FN episode
avoided, respectively. At a willingness-to-pay (WTP) of USS$
6,581 to avoid one FN episode, the probabilities of strategy #2
and #5 to be cost-effective were 56.0% and 42.8%, respectively.
PP with pegfilgrastim throughout all chemotherapy cycles would
have the highest probability to be cost-effective, if the WTP per
FN episode prevented was beyond US$ 33,700.

CONCLUSION: In Singapore, PP with pegfilgrastim throughout
all chemotherapy cycles is the most effective, but more costly
than other strategies. The cost-effective prophylaxis strategy
would depend on the WTP to avoid one episode of FN.

126. Cost-effectiveness of pharmacist-managed anticoagulation
service compared with usual care in older Singaporean adults with
atrial fibrillation Wen Bing Brandon Chua, B.Sc.(Pharm) (Hons),
Hua Heng McVin Cheen, B.Sc.(Pharm) (Hons)?, Ming Chai
Kong, B.Sc.(Pharm), M.Sc.(Pharm)?, Li Li Chen, B.Pharm.,

M.Pharm. (Clinical)z, Hwee Lin Wee, B.Sc.(Pharm) (Hons),
Ph.D."; (1) Department of Pharmacy, National University of
Singapore, Singapore, Singapore (2) Department of Pharmacy,
Singapore General Hospital, Singapore, Singapore

PURPOSE: Pharmacist-managed anticoagulation service (ACC)
has been implemented in many healthcare institutions in Singa-
pore. However, its cost-effectiveness has not been evaluated. This
study aimed to evaluate the cost-effectiveness of ACC compared
with usual care (UC) for the management of older Singaporean
adults with atrial fibrillation (AF) on oral anticoagulation with
warfarin.

METHODS: A Markov model with a 3-month cycle length and
lifetime horizon was constructed to compare costs and quality-
adjusted life-years (QALYs) of ACC and UC from the patient’s
and healthcare provider’s perspectives. There were four possible
pathways based on time in therapeutic range (TTR) with cut-
off of 70%: ACC TTR >70%, ACC TTR <70%, UC
TTR > 70%, UC TTR < 70%. The target population was a
hypothetical cohort of 70-year-old Singaporean AF patients tak-
ing warfarin. Local data from national disease registries, patient
surveys, hospital administrative and financial databases were
used whenever available. When local data were not available,
data were drawn from published studies and limited to the
Asian population whenever possible. Extensive one-way sensitiv-
ity analyses and multivariate probabilistic sensitivity analyses
were performed. Costs and QALYs were discounted by 3% per
annum.

RESULTS: Pharmacist-managed ACC improved effectiveness by
0.14 and 0.19 QALYs at TTR > 70% and TTR < 70% respec-
tively compared with UC. From the patient’s perspective, ACC
reduced costs by US$921.70 (TTR > 70%) and USS$1,101.17
(TTR < 70%). Similar results were obtained from the health-
care provider’s perspective, with ACC reducing costs by US
$1,129.66 (TTR > 70%) and US$1,272.86 (TTR < 70%) com-
pared with UC. Results were sensitive to the relative risk of
stroke between ACC and UC in all comparisons. Probabilistic
sensitivity analyses demonstrated that ACC was the dominant
strategy in 75% to 77% and 78% to 80% of the time from
the patient’s and healthcare provider’s perspective respectively
at a willingness-to-pay threshold of US$62,145 (SG$69,050)/
QALY.

CONCLUSION: Pharmacist-managed ACC is cost-effective in
the management of older Singaporean adults with AF.

Pharmacoepidemiology

127. Use and adherence of anxiety-hypnotic medications among the
elderly and national health insurance beneficiaries in Taiwan
Hsiang-Wen Lin, M.S., Ph.D.", Hsin-Hui Tsai, M.S., Ph.D.?, Feng-
Chi Liu, M.S., Ph.D.?, Chia-Ing Li, M.S., Ph.D.*, Chun-Hui Liao,
M.D., M.S., Ph.D.”, Chih-Hsueh Lin, M.D., M.S., Ph.D.°, Che-Yi
Chou, M.D., Ph.D.”, Chin-Kai Chang, M.D., M.S.%, Yow-Wen
Hsieh, M.D., M.S., Ph.D.°, Chin-Chuan Hung, M.S., Ph.D.", Yi-Hui
Lin, M.S., Ph.D.!, Tsai-Chung Li, M.S., Ph.D.!%; (1) School of
Pharmacy and Graduate Institute, China Medical University,
Taichung, Taiwan (2) Department of Cosmetic Science,
Providence University, Taichung, Taiwan (3) Department of
Pharmacy, China Medical Unviersity Hospital, Taichung, Taiwan
(4) Department of Medical Research, China Medical University
Hospital, Taichung, Taiwan (5) Department of Psychiatric,
China Medical University Hospital, Taichung, Taiwan (6)
Department of Family Medicine, China Medical University
Hospital, Taichung, Taiwan (7) Department of Internal
Medicine, China Medical University Hospital, Taichung, Taiwan
(8) Department of Rehabilitation, China Medical Univeristy
Hospital, Taichung, Taiwan (9) Department of Pharmacy, China
Medical University Hospital, Taichung, Taiwan (10) Graduate
Institute of Biostatistics, China Medical University, Taichung,
Taiwan

PURPOSE: With limited restriction to access different medical
specialties in Taiwan, the National Health Insurance (NHI) bene-
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ficiaries can retrieve anxiety-hypnotic prescriptions with few diffi-
culty. This study aimed to examine the utilization, and adherence
of anxiety-hypnotic medications in Taiwan.

METHODS: A retrospective population-based research was per-
formed using the random samples of 2 million NHI claimed
data. Beneficiaries with at least one anxiety-hypnotic medication
in outpatient settings were evaluated for their prevalence, inci-
dence, total prescription days covered (PDC) and persistent
rates at 30 to 360 days, respectively, with 7- or 14-day gap for
the individual or classes of anxiety-hypnotic medications among
all and elderly NHI beneficiaries in 2009 using descriptive
analyses.

RESULTS: Those anxiety-hypnotic medications and hypnotic
specific medications accounted 7.88% and 4.93% of all prescrip-
tions, whereas 11.93% and 6.89% were prescribed for the elderly,
respectively. Of 290,949 patients were prescribed with 1739,958
items of anxiety-hypnotic medications, the elderly accounted for
26.0%, 18.36% and 17.91% of all prevalent anxiety-hypnotic
users, incident anxiety-hypnotic users, and incident hypnotic
users, respectively. 8.66% and 5.64% of beneficiaries were newly
prescribed with anxiety-hypnotic and hypnotic specific medica-
tions, respectively, whereas the elderly accounted for 18.36% and
11.66%, respectively. The PDC of total anxiety-hypnotic medica-
tions were 100.5 £ 123.0 and 145.7 £+ 134.7 days among all anxi-
ety-hypnotic prevalent users and elderly, respectively, and
reduced to approximately one-third for new users. The top three
medications with higher PDC among all and elderly users were
flunitrazepam, clonazepam, and zolpidem. The persistence rates
declined dramatically to less than 25% after 1-month and less
than 2.5% after 6-month.

CONCLUSIONS: Although anxiety-hypnotic medications
accounted for less than 8% of prescribed medications in 2009,
approximately one-quarter were ever prescribed for the elderly
with one and half month more covered days. The long-term use
of flunitrazepam, and zolpidem, especially in elderly people, war-
rants further explorations and risk/benefit assessments.

Pharmacogenomics/Pharmacogenetics

128. Impact of polymorphisms of the GGCX gene on maintenance
warfarin dose: systematic review and meta-analysis Jinhua Zhang,
Ph.D.', Lihong Tian, M.D.%; (1) Department of Pharmacy, Fujian
Medical University Union Hospital, PR China, Fuzhou, China
(2) Department of Hematology, Fujian Medical University Union
Hospital, Fuzhou 350001, PR China, Fuzhou, China

PURPOSE: Warfarin is the most commonly used anticoagulant.
Single nucleotide polymorphisms (SNPs) of CYP2C9, VKORCI1
and CYP4F2 are known for their significant effects on warfarin
dose, but the effect of gamma glutamyl-carboxylase (GGCX) is
controversial. We investigated the impact of GGCX SNPs on
mean daily warfarin dose (MDWD) by conducting a systemic
review and meta-analysis of the literature.

METHODS: Strict inclusion criteria were established, and
literature searching undertaken wusing PubMed, Cochrane
Library, EMBASE, Chinese Biomedical Literature?Database,
Chinese National Knowledge Infrastructure and Chainlnfo on
articles published before 22 September 2014. Revman v5.2 was
used to analyze the relationship between GGCX SNPs and
MDWD.

RESULTS: We included 12 studies focusing on the impact of
GGCX SNPs on MDWD. GGCX (rs699664) AA carriers
required a 9% (95% confidence interval [CI]: 1%"C17%) lower
MDWD than GGCX (rs699664) GG carriers. Other compar-
isons in GGCX (rs699664; GA versus GG, A versus GG)
showed no significant differences. No evidence of association
was found between rs12714145 polymorphisms and MDWD.
GGCX (rs11676382) G carriers required a 30% (95% CIL:
16°C45%) lower MDWD than GGCX (rs11676382) CC
carriers.

CONCLUSIONS: This meta-analysis was the first to report
the relationship between GGCX SNPs and MDWD. The

results showed that SNPs of GGCX (rs699664) and
(rs11676382) had a small-to-moderate significant association
with MDWD.

129. Genotype-guided antiplatelet therapy with platelet reactivity
testing: A cost-effectiveness analysis Minghuan Jiang, B.Sc.,
M.Phil., Joyce You, Pharm.D., BCPS; School of Pharmacy, The
Chinese University of Hong Kong, Hong Kong

PURPOSE: Clopidogrel is an antiplatelet agent activated by
P450 enzyme system (CYP). Carriers of CYP2CI19 loss-of-func-
tion (LOF) alleles are poor metabolizers (PM) (with two LOF
alleles) or intermediate metabolizers (IMs) (with one LOF alleles).
Clinical findings showed high-dose clopidogrel (225 mg daily) in
IM patients achieved platelet reactivity level similar to standard-
dose clopidogrel (75 mg) in non-carriers of LOF alleles. We eval-
uated potential cost-effectiveness of genotype-guided antiplatelet
therapy with platelet reactivity testing for patients with acute
coronary syndrome (ACS) after percutaneous coronary interven-
tion (PCI).

METHODS: A life-long Markov model was used to simulate
outcomes in a hypothetical cohort of ACS patients aged 60
years undergoing PCI: Universal clopidogrel (75 mg daily), uni-
versal new antiplatelet agent (ticagrelor or prasugrel) and geno-
type-guided therapy with platelet reactivity testing (PG-PRT).
Patients in PG-PRT were genotyped. Non-carriers of CYP2C19
LOF alleles were started on clopidogrel standard dose (75 mg
daily). PMs received a new antiplatelet agent. IMs were started
on high-dose clopidogrel (225 mg daily) and tested platelet reac-
tivity in 24-48 hours. Patients with high platelet reactivity were
switched to a new agent. Model inputs were derived from litera-
ture. Outcome measures were total cost and quality-adjusted life-
year (QALY). Robustness of model was examined by sensitivity
analysis.

RESULTS: In base-case analysis, PG-PRT was less costly
(USD71,356) with higher QALYs (8.1026 QALYs) when compar-
ing to universal clopidogrel (USD76,334 and 7.9188 QALYs) and
universal new antiplatelet agent (USD79,179 and 7.9637 QALYs5).
Base-case results were robust to variation of all model inputs. In
10,000 Monte Carlo simulations, PG-PRT was less costly with
higher QALY than universal clopidogrel (by USDS5,317 [95% CI
5285-5349] and 0.3122 QALYs [95% CI 0.3117-0.3127]) and uni-
versal new antiplatelet (by USD7,931 [95% CI 7893-7969] and
0.2794 QALYs [95% CI 0.2790-0.2798]).

CONCLUSION: Genotype-guided antiplatelet therapy with plate-
let reactivity testing appears to be cost-saving and more effective
than universal use of clopidogrel or new antiplatelet agent.

131. Impact of NQOI1 variants on stable warfarin doses in Korean
patients with mechanical cardiac valves Jee-Eun Chung, M.S.',
Byung Chul Chang, M.D., Ph.D.2, Hyesun Gwak, Ph.D.,
Pharm.D."; (1) College of Pharmacy & Division of Life and
Pharmaceutical Sciences, Ewha Womans University, Seoul, South
Korea (2) Department of Thoracic and Cardiovascular Surgery,
Yonsei University Medical Center, Seoul, South Korea
PURPOSE: NAD(P)H dehydrogenase, encoded by NAD(P)H
quinine oxidoreductase 1 (NQOI), is an enzyme that catalyzes the
reduction of quinines, including vitamin K. Given its potential
role in vitamin K metabolism, this study aimed to investigate the
effects of NQOI genotype on stable warfarin doses.

METHODS: We tested possible effects of genotypes on variabil-
ity in warfarin response using 209 Korean patients with mechani-
cal cardiac valves. Genotypes of NQOI, vitamin K epoxide
reductase complex subunit 1 (VKORCI), cytochrome P450
(CYP) 2C9 and CYP4F2 were determined.

RESULTS: One single nucleotide SNP, rs1800566(C>T), was
significantly associated with stable warfarin doses and variant
homozygote carriers of this SNP required lower stable warfarin
doses than those with the wild C allele (4.85 + 1.61 vs 5.60 +
1.95 mg; p = 0.038). As for the polymorphism of rs10517(C>T),
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patients with variant T allele had higher warfarin dose
requirements, as compared to those with wild-type homozygote
(CC) with a barely detectable statistically significant differ-
ence (5.70 + 2.17 vs 5.18 £ 1.84 mg; p = 0.055); this SNP
was clearly influenced stable warfarin doses in patients carry-
ing VKORCI variant homozygote (5.20 & 1.70 vs 4.62 +
1.11 mg; p = 0.014). Multivariate analysis showed that rs10517
increased contribution to the overall warfarin dose variability
by 1.3%.

CONCLUSION: Our results showed that NQO1 gene was associ-
ated with stable warfarin doses in Korean patients.

132. Influence of UDP-glucuronosyltransferase polymorphisms on
warfarin dosing requirement Sook Hee An, Ph.D.', Kyung Eun
Lee, Pharm.D.%, Byung Chul Chang, M.D., Ph.D.2, Hyesun Gwak,
Ph.D., Pharm.D.* (I) College of pharmacy, Wonkwang
university, Iksan, South Korea (2) College of Pharmacy,
Chungbuk National University, Cheongju, South Korea (3)
Department of Thoracic & Cardiovascular Surgery, Yonsei
University Medical Center, Seoul, South Korea (4) College of
Pharmacy & Division of Life and Pharmaceutical Sciences, Ewha
Womans University, Seoul, South Korea

PURPOSE: Although polymorphisms of the vitamin K epoxide
reductase complex 1 (VKORCI1) and CYP2C9 have been studied
to affect warfarin dosing, few studies of phase II biotransforma-
tion associated with influencing genes have been conducted.
Therefore, this study aimed to evaluate the effect of
uridinediphosphate (UDP)-glucuronosyltransferase (UGT) poly-
morphisms on warfarin dosing requirement.

METHODS: One hundred ninety-one patients with mechanical
cardiac valves who were on warfarin anticoagulation therapy and
maintained INR levels of 2.0-3.0 for 3 consecutive times were
included in this retrospective study. UGTIAI rs887829, UGTIAI
rs4148323, CYP2CY 151057910, CYP2C19 154244285, VKORCI
1$9934438, and CYP4F2 rs2108622 were genotyped. The associa-
tion between genotypes and warfarin dosing requirement was
evaluated using multiple linear regression, adjusted for demo-
graphic and clinical factors.

RESULTS: The UGTIAI 1s887829, CYP2C9 151057910,
VKORC1 159934438, CYP4F2 152108622 polymorphism and age
were significantly associated with warfarin maintenance dose.
Patients with the T allele in UGTI1A41 1rs887829 (CT or TT)
required higher dose than patients with the CC genotype
(6.33 + 2.42 mg vs 5.16 £ 1.57 mg, p = 0.003). In patients with
the CYP2C9 wild homozygotes, UGTI1A1 rs887829 polymorphism
was significant associated with warfarin maintenance dose. Simi-
larly, in patients with the CYP2CI9 wild homozygotes, variant
UGTIAI rs887829 showed significant association with warfarin
maintenance dose. The UGTIAI 1s887829 polymorphism
explained 5.5% of the overall warfarin dose variability.
CONCLUSION: Our results suggest that UGT polymorphism
might be determinants of warfarin dosing requirement. The exact
mechanisms of UGT rs887829 on dosing requirement of warfarin
merit further research.

133E. Fewer cardiovascular events after percutaneous coronary
intervention with genotype-guided antiplatelet therapy: results from
the UF health personalized medicine program Larisa H. Cavallari,
Pharm.D.', Oyunbileg Magvanjav, M.D./Ph.D. Student’, David
Anderson, M.D.2, Aniwaa Owusu Obeng, Pharm.D.%, Ben Kong,
Pharm.D.>, Teresa Vo, Pharm.D., Jennifer Ashton, Pharm.D.",
Benjamin Staley, Pharm.D., BCPS*, Amanda Elsey, MHA', Rhonda
Cooper-DeHoff, Pharm.D., M.S., FAHA, FCCP®, Kristin Weitzel,
Pharm.D., CDE, FAPhA®, Michael Clare-Salzler, M.D.”, David R.
Nelson, M.D.%, Julie Johnson, Pharm.D., BCPS, FAHA, FCCP?; (1)
Department of Pharmacotherapy and Translational Research,
University of Florida, Gainesville, FL (2) University of Florida,
Gainesville, FL (3) Division of Cardiovascular Medicine,
University of Florida, Gainesville, FL (4) University of Florida

Health Shands Hospital, Gainesville, FL (5) Division of
Cardiovascular Medicine, Department of Pharmacotherapy and
Translational Research Center for Pharmacogenomics, University
of Florida, Gainesville, FL (6) Department of Pharmacotherapy
and Translational Research, Center for Pharmacogenomics,
University of Florida, Gainesville, FL (7) Division of Endo-
crinology, Diabetes, and Metabolism, Center for Immunology
and Transplantation, University of Florida, Gainesville, FL (8)
Division of Gastroenterology, Hepatology & Nutrition, University
of Florida, Gainesville, FL (9) UF Health Personalized Medicine
Program, Department of Pharmacotherapy and Translational
Research, Center for Pharmacogenomics, University of Florida,
Gainesville, FL

Presented at the ASCPT 2015 Annual Meeting in New Orleans,
LA as a Late Breaking Abstract Presentation.

134. Impact of GGCX, STX1 and FPGS polymorphisms on
warfarin dose requirement in Caucasians and Egyptians
Issam Hamadeh, Pharm.D.', Larisa H. Cavallari, Pharm.D.?, Julie
Johnson, Pharm.D., BCPS, FCCP, FAHA?; (1) Pharmacotherapy
and translational Research, University of Florida, Gainesville,
FL; (2) Department of Pharmacotherapy and Translational
Research, University of Florida, Gainesville, FL; (3) UF Health
Personalized Medicine Program; Department of
Pharmacotherapy and Translational Research, Center for
Pharmacogenomics; University of Florida, Gainesville, FL
PURPOSE: Warfarin remains the gold standard for anticoagula-
tion despite its cumbersome drawbacks, most notably the
interindividual variability in dose required to attain a therapeutic
INR. Current genetics based algorithms predict 30-50% of vari-
ability depending on race. Our objective was to determine associ-
ations between weekly warfarin dose requirement and GGCX,
FPGS, and STX1B polymorphisms that have not been well stud-
ied in Caucasians and Egyptians.

METHODS: Our patient cohort included 454 adults (304 Cau-
casians and 150 Egyptians) on a stable warfarin dose that
achieved a therapeutic INR on three consecutive visits. Genetic
samples were obtained, and genotyped using Pyrosequencing
for rs12714145 in GGCX, rs7856096 in FPGS, and rs4889606
in STXIB. GGCX (CAA)n repeats were dertermined by frag-
ment analysis. To compare differences in warfarin dose by
genotype, ANOVA or t-test was used. Multiple regression
analysis was performed to assess individual effects of each
polymorphism.

RESULTS: Minor allele frequencies for rs12714145, rs7856096
and rs4889606 in Caucasians and Egyptians were: 44%, 2.2%,
35%, and 36.7%, 2%, and 50%, respectively. GGCX (CAA)n
repeats, rs12714145 and rs7856096 were not significantly associ-
ated with variability in warfarin dose, whereas rs4889606 was sig-
nificantly associated in univariate analysis. However, rs4889606
was no longer significant when the common VKORCI polymor-
phism (—1639 G>A, rs9923231) was included in the regression
model, due to significant linkage disequilibrium between the 2
SNPS.

CONCLUSION: Polymorphisms in GGCX and FPGS had no
impact on warfarin dose requirements in Caucasians and
Egyptians, and the effect of STX/B variant was not independent
of the common VKORCI variant, well known to affect warfarin
dose.

Pharmacokinetics/Pharmacodynamics/Drug
Metabolism/Drug Delivery

138E. Pharmacokinetic and pharmacodynamic interactions between
canagliflozin and 7 potentially coadministered medicines Michael
Davies, Ph.D.", Christopher  Sikes, Pharm.D.%, Damayanthi
Devineni, Ph.D.; (1) Diabetes — Medical Affairs, Janssen
Scientific Affairs, LLC., Raritan, NJ (2) Janssen Scientific
Affairs, LLC (3) Janssen Research & Development, LLC
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Presented at the 49th Midyear Clinical meeting And Exhibition
of The American Society of Health-System Pharmacists, Orange
County, CA, December 7-11, 2014.

139E. Pharmacokinetics of novel extended-release formulation
aspirin in healthy volunteers Jeff Patrick, Pharm.D.', Larry
Dillaha, M.D.!, Danielle Armas, M.D.% (1) New Haven
Pharmaceuticals, Inc., Branford, CT (2) Celerion, Tempe, AZ
Presented at American Diabetes Association 75th Scientific Ses-
sions, Boston, MA; June 5-9, 2015.

Psychiatry

140E. Adjunctive brexpiprazole (OPC-34712) in patients with
major depressive disorder and anxiety symptoms: an exploratory
study Lori L. Davis, M.D.}, Ai Ota, B.Sc.2, Pamela P Perry, M.S.>,
Kana Tsuneyoshik, B.S.2, Anna Eramo, M.D.*, Ross A Baker,
Ph.D., MBA’; (1) Veterans Affairs Medical Center, Tuscaloosa,
AL (2) Otsuka Pharmaceutical Co., Ltd., Tokyo, Japan (3)
Otsuka Pharmaceutical Development and Commercialization,
Inc., Princeton, NJ (4) Lundbeck LLC, Deerfield, IL (5) Otsuka
Pharmaceutical Development & Commercialization, Inc.,
Princeton, NJ

Presented at American Psychiatric Association, Toronto, Canada,
May 16-20, 2015.

141. Evaluation of sedative hypnotic use among inmate-patients at
a correctional facility Omeed Valipour, B.S.", Kelly Lee, Pharm.D.,
MAS, BCPP, FCCP', Brett Johnson, M.D.”, Lin Chen-Peng,
Pharm.D.%; (1) Skaggs School of Pharmacy and Pharmaceutical
Sciences, University of California San Diego, La Jolla, CA (2)
Department of Psychiatry, Richard J. Donovan Correctional
Facility, San Diego, CA

PURPOSE: Sedative-hypnotic use is highly prevalent among
those with mental health diagnoses and within correctional facili-
ties. The purpose of this study was to describe the prevalence of
sedative-hypnotic use among inmate-patients with mental health
diagnoses and polypharmacy (prescribed >10 medications).
Utilization patterns and risk factors for sedative-hypnotic use
were compared between those enrolled in an enhanced outpatient
program (EOP) and those not enrolled (non-EOP).

METHODS: Medical records of inmate-patients with at least one
mental health diagnosis and polypharmacy as of July 2014 were
reviewed. Demographics, prison time, sedative-hypnotic, medical
and psychiatric diagnoses, and any non-pharmacologic interven-
tion for sleep disorders were recorded. Primary outcome was the
prevalence of sedative-hypnotic use in this high risk population.
Inmate-patients were grouped depending on their enrollment in
the enhanced outpatient program (EOP) for secondary outcomes.
Descriptive and chi-square statistics were used for analyses and
conducted using IBM SPSS version 21.

RESULTS: Prevalence of sedative-hypnotic use among 502
inmate-patients with a mental health diagnosis and polyphar-
macy was 144 (28.7%). All inmate-patients were male, mean age
and prison time were 54 and 16 years, respectively, and 43%
were Black. Mean number of psychiatric diagnoses (2.64 + 1.15
vs 1.93 £ 1.74, p <0.001), mean number of sedative-hypnotic
medications (1.83 4+ 0.87 vs 1.46 £+ 0.75, p < 0.01), and mean
therapy days (non-pharmacologic intervention) (14.62 + 11.66 vs
7.47 £ 6.14, p=0.003) were statistically significant between
those in EOP and non-EOP. In both groups, mirtazapine and
hydroxyzine were most prescribed sedative-hypnotics and major
depression and polysubstance use disorders were top two
diagnoses.

CONCLUSIONS: Prevalence of sedative-hypnotic use is high
among inmate-patients with mental health diagnosis and
polypharmacy. Patients with depression and polysubstance use

disorders are at high risk of sedative-hypnotic use. Future studies
are necessary to evaluate long-term consequences of sedative-hyp-
notic use and establish parameters to guide safe withdrawal of
sedative-hypnotics in the correctional facility.

142. Metabolic syndrome monitoring for inmate-patients prescribed
antipsychotic therapy Elika Hefazi, B.S.', Brett Johnson, M.D.?,
Lin Chen-Peng, Pharm.D.?, Kelly Lee, Pharm.D., MAS, BCPP,
FCCP'; (1) Skaggs School of Pharmacy and Pharmaceutical
Sciences, University of California San Diego, La Jolla, CA (2)
Department of Psychiatry, Richard J. Donovan Correctional
Facility, San Diego, CA

PURPOSE: Prevalence of metabolic syndrome in schizophrenia
is 2 times higher than in the general population. Metabolic
symptoms are triggered or exacerbated by antipsychotic medi-
cations. Approximately 20% of all psychotropic prescriptions for
inmate-patients at a California correctional facility involve
antipsychotic medications. Primary objective of this study was to
evaluate the prevalence of metabolic syndrome (MetS) among
inmate-patients prescribed antipsychotics and compare character-
istics between MetS and no metabolic syndrome (No MetS)
groups.

METHODS: Medical records of inmate-patients prescribed a first
or second generation antipsychotic for at least 6 months as of
July 2014 were reviewed. Demographics, prison time, antipsy-
chotic, and metabolic parameters were collected. Criteria for
MetS included 3 of the following: BMI > 30, BP > 130/
85 mmHg, HbAIC > 6, triglycerides > 150 mg/dL or HDL-
C < 40 mg/dL. Antipsychotics were classified as low or high risk
based on metabolic risk potential. Descriptive and chi-square
statistics were used for analyses and conducted using IBM SPSS
version 21.

RESULTS: First or second generation antipsychotics were pre-
scribed tol49 inmate-patients for at least 6 months and 63
(42.3%) inmate-patients met criteria for MetS. All inmate-
patients were male, mean age and prison time between the MetS
and No MetS were 49 vs 46 years (p = 0.046) and 2.6 vs 3.1 years
(p = 0.185), respectively; 79% were Hispanic in the MetS group.
Of those with MetS, 59% of inmate-patients received high-risk
antipsychotics vs 56% of inmate-patients in the No MetS group
who received low risk antipsychotics (p = 0.079). Of those with
MetS and abnormal metabolic findings, 33%, 52% and 24% of
inmate-patients were not prescribed diabetes, lipid or hyperten-
sion therapy, respectively.

CONCLUSION: Prevalence of metabolic syndrome is high
among inmate-patients receiving antipsychotic medications.
Despite regular monitoring of metabolic parameters, patients may
not receive adequate treatment for metabolic conditions. Timely
monitoring and intervention are needed to prevent significant
morbidity and mortality.

143E. Adjunctive brexpiprazole (OPC-34712) in patients with
major depressive disorder and irritability: an exploratory study
Frangois Menard, M.D.!, Fava Maurizio, M.D.?, Charlotte Kampp
Davidsen, M.S.}, Anna Eramo, M.D., Ross A Baker, Ph.D.,
MBA*; (1) H. Lundbeck A/S, Denmark (2) Massachusetts
General Hospital, Boston, MA (3) Lundbeck LLC, Deerfield, IL
(4) Otsuka Pharmaceutical Development & Commercialization,
Inc., Princeton, NJ

Presented at the Society of Biological Psychiatry, Toronto,
Canada, May 14-16, 2015.

144E. Deltoid injection of aripiprazole once-monthly in the treatment
of schizophrenia Timothy Peters-Strickland, M.D.!, Arash
Raoufinia, Pharm.D.2, Anna-Greta Nylander, Ph.D., MBA>, Ross A
Baker, Ph.D., MBA', Anna Eramo, M.D.*, Na Jin, M.S.%, Robert D
McQuade, Ph.D.!, Peter Hertel, Ph.D.>, Frank Larsen, Ph.D.>; (1)
Otsuka Pharmaceutical Development & Commercialization, Inc.,
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Princeton, NJ (2) Otsuka Pharmaceutical Development &
Commercialization, Inc., Rockville, MD (3) H. Lundbeck A/S,
Valby, Denmark (4) Lundbeck LLC, Deerfield, IL

Presented at American Society of Clinical Psychopharmacology,
Miami, FL, June 22-25, 2015.

145E. Aripiprazole once-monthly dual chamber syringe Timothy
Peters-Strickland, M.D.}, Ross A Baker, Ph.D., MBA"', Anna
Eramo, M.D.?, David Unger, Ph.D.}; (1) Otsuka Pharmaceutical
Development & Commercialization, Inc., Princeton, NJ (2)
Lundbeck LLC, Deerfield, IL

Presented at US Psychiatric and Mental Health Congress,
Orlando, FL, September 20-23, 2014.

146E. Primary non-adherence to antidepressants: differences by
class Heather Anderson, Ph.D.', Gerald Pulver, Ph.D.?, Sam Ellis,
Pharm.D.?, Mykel Walsh, B.S.%, John Lynch, MPH®, Robert Valuck,
Ph.D.>; (1) Department of Clinical Pharmacy, University of
Colorado  Denver Skaggs School of Pharmacy and
Pharmaceutical Sciences, Aurora, CO (2) School of Medicine,
University of Colorado Denver (3) University of Colorado
Denver Skaggs School of Pharmacy and Pharmaceutical Sciences
(4) Connecticut Center for Primary Care, Inc.

Presented at ISPE, August, 2015.

Substance Abuse/Toxicology

147. Prescription monitoring program trends among individuals
arrested in maine for trafficking prescription drugs in 2014
Stephanie Nichols, Pharm.D., BCPS, BCPP', Kenneth McCall,
Pharm.D.%, Leslie Ochs, Pharm.D., PhD, MSPH, BCPS?, Christina
Holt, M.D., MSc, MA?, Gary Cattabriga, Bs*: (1) Department of
Pharmacy Practice, Husson University, School of Pharmacy,
Bangor, ME (2) Department of Pharmacy Practice, College of
Pharmacy, University of New England, Portland, ME (3)
Department of Family Medicine, Maine Medical Center,
Portland, ME (4) Center for Community and Public Health,
University of New England, Portland, ME

PURPOSE: This study evaluates Maine Prescription Monitoring
Program (PMP) trends among individuals arrested in 2014, in
Maine, for prescription drug “trafficking” including: furnishing,
distributing, or selling. The objective of this study is to identify
and describe the individuals who were arrested for controlled-
substance prescription trafficking and their degree of penetration
in the healthcare system via identification of matching PMP
records.

METHODS: Arrest and PMP records were linked and de-identi-
fied in this retrospective, case-controlled study.

RESULTS: There were 2003 substance related arrests reported by
the Maine Diversion Alert Program in 2014; of these, 594 (30%)
were considered “trafficking”, and of these, 235 (40%) involved
controlled prescription medications. The mean age of these 235
persons was 33 years (range 18-77) and 155 (66%) were male.
The prescription categories included: 153 prescription opioids
(65%), 7 stimulants (3%), 7 benzodiazepines (3%), and 77
unspecified controlled prescription drugs (33%). These trafficking
arrests were geographically distributed throughout the state with
the highest counts in the 3 most populous cities; Portland (18),
Lewiston (16), and Bangor (14). Fifty-seven individuals (24%)
received a PMP prescription within 90 days prior to the arrest
which matched the substance involved in the drug diversion. Of
these 57 people: more than half (31 people, 54%) used one pre-
scriber, while only one person (2%) utilized 5 + prescribers. Sim-
ilarly, while more than half (35 people, 61%) used one pharmacy,

no-one used 5 + pharmacies within 90 days prior to the date of
arrest. The payment method for these matching prescriptions was
commercial insurance (28), Medicaid (19), Medicare (5), and
Cash (5).

CONCLUSIONS: The majority of persons arrested in this study
for prescription drug trafficking did not have PMP records and
did not directly obtain the diverted medication from a licensed
pharmacy. Of the cohort who did, utilization of 5 prescribers or
pharmacies and cash payment were uncommon.

Transplant/Immunology

149. Does prophylaxis strategy matter? CMYV reactivation in
moderate risk (R+) heart transplant recipients Christina Doligalski,
Pharm.D., BCPS, Esther Liu, Pharm.D., BCPS; Department of
Pharmacy, Tampa General Hospital, Tampa, FL

PURPOSE: CMV is a significant complication in heart transplant
recipients (HTR). Little evidence exists to guide prophylaxis in
moderate risk (R+) patients.

METHODS: An IRB-approved review of all moderate risk (re-
cipient IgG+) HTR transplanted from 10/2011-8/2013 was
conducted at a single center; pertinent data was collected for
the first post-transplant year. CMV reactivation (CMV-R) was
defined as a treated viremia (>200 copies/mL) or tissue-
invasive disease (pathologically proven). All R+ recipients who
received thymoglobulin induction (used to delay initiation of
tacrolimus) received 3 months of valganciclovir followed by
3 months of valacyclovir (THYMO/VGCYV); R+ HTR receiving
steroid-only induction received 6 months of valacyclovir
(STER/VAC).

RESULTS: Fifty-one R+ HTR were included. The 1-year CMV-
R rate was 23.5%(12/51); all CMV-R was treated viremia. Demo-
graphics and donor status did not affect reactivation; immuno-
suppression was similar at time of prophylaxis stop (Table 1).
Incidence of CMV-R in R+ HTR receiving THYMO/VGCV was
significantly lower than R+ HTR receiving STER/VAC (12.1%
versus 44.4%, p = 0.009). Time to CMV-R was also longer in
THYMO/VGCV (197 versus 48 days; p < 0.001). Rejection fol-
lowing CMV-R was higher in STER/VAC (12.5% versus 0%,
p < 0.001). Viral load was similar between groups, and readmis-
sion was required in 25% of cases.

CMV No CMV
Reactivation Reactivation
(n=12) (n =39) p-value

Age, mean (range) 57.9 (39-70) 55.8 (28-70) 0.6

Male, n (%) 7 (58.3) 28 (71.8) 0.38
Caucasian, n (%) 9 (75) 25 (64.1) 0.48
Donor status
Donor — 5(41.7) 16 (41) 0.91
Donor + 7 (58.3) 23 (59)
Mean 1090.9 1593.8 0.067
mycophenolate
dose, mg
Mean tacrolimus 9.18 12.1 0.038
level, ng/mL
Median time to 45 40 0.12

rejection, days

CONCLUSION: A high rate of CMV-R was found in this R+
HTR population, and use of STER/VAC prophylaxis led to early
reactivation and increased rejection. This is the first study to eval-
uate CMV-R specifically in the R+ HTR population, and rein-
forces the need for aggressive CMV prophylaxis regardless of
induction strategy.
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150. Minimizing BK virus renal allograft loss through
immunosuppression regimen Alyson Meyer, Pharm.D. Candidate’,
Jennifer Deyo, Pharm.D.>, Tomasz Kozlowski, M.D.>, RuthAnn
Lee, Pharm.D.%, Timothy Bruflat, Pharm.D.”, Robert Dupuis,
Pharm.D.% (1) UNC Eshelman School of Pharmacy, Chapel Hill,
NC (2) University of North Carolina Memorial Hospital -
Department of Pharmacy, Chapel Hill, NC (3) UNC School of
Medicine - Department of Surgery, Chapel Hill, NC (4) UNC
Healthcare, Chapel Hill, NC (5) UNC Eshelman School of
Pharmacy, Chapel Hill (6) Pharmacotherapy, UNC Eshelman
School of Pharmacy, Chapel Hill, NC
PURPOSE: This study examines graft loss rate following institu-
tion specific immunosuppression (IS) modulation with regards to
BK virus re-activation post-renal transplant.
METHODS: Analysis was subdivided into two groups, those with
viruria/viremia (non-BKVN) and those who progressed to BK
virus nephropathy (BKVN). Per center protocol, urine cytology
decoy cell screening is performed week 2, 4, months 3, 6, 9, 12,
15, 18, 24 and 36 post-transplant. If positive (>10 decoy cells/
HPF), quantitative BK PCR is drawn. Low BK detection (PCR
<250 copies/mL) suggests a 50% decrease in anti-proliferative
and reduction in CNI goal by 30%. PCR >250 copies/mL indi-
cates obtaining a renal biopsy. Diagnosis of BKVN suggests
reduction of CNI goal (20-50%), discontinuation of MMF, addi-
tion of leflunomide and prednisone.
RESULTS: In 212 adults receiving a renal transplant alone we
observed reactivation of BK virus, 33 of which developed BKVN.
Fifteen patients with Stage A BKVN, 16 with Stage B and 2 with
Stage C. IS regimen changes included reduction in tacrolimus
trough (60.6%, n = 128), reduction in mycophenolic acid (MPA)
(24.2%,n = 51), discontinuation MPA (81.8%, n = 173), the addi-
tion of leflunomide (57.5%, n = 122) or azathioprine (18%,
= 38) and re-initiation of corticosteroids (65%, n = 138). Only
one graft loss occurred following confirmed BKVN.
CONCLUSION: Published rates of graft loss for stages A, B
and C BKVN are <10%, ~50% and <80%, respectively (Egli
et al. Nephrol Dial Transplant; 2007: (8) viii72-viii82). Our cen-
ter specific results include a graft loss rate of 3% among all
diagnosed stages of BKVN. In contrast to current guidelines,
this center follows a protocol with more aggressive screening, a
lower threshold for acquiring blood PCRs and IS adjustment,
along with the addition of leflunomide and prednisone therapy.
This study supports continued use of our current center
BK protocol to minimize renal allograft loss secondary to
BKVN.

151. Re-initiation of corticosteroids during treatment for BK-virus
nephropathy does not decrease renal allograft survival Timothy
Bruflat, Pharm.D.", Tomasz Kozlowski, M.D.% Alyson Meyer,
Pharm.D. Candidate®, RuthAnn Lee, Pharm.D.*, Robert Dupuis,
Pharm.D.”, Jennifer Deyo, Pharm.D.% (1) UNC Eshelman School
of Pharmacy, Chapel Hill (2) UNC School of Medicine -
Department of Surgery, Chapel Hill, NC (3) UNC Eshelman
School of Pharmacy, Chapel Hill, NC (4) UNC Healthcare,
Chapel Hill, NC (5) Pharmacotherapy, UNC Eshelman School
of Pharmacy, Chapel Hill, NC (6) University of North Carolina
Memorial Hospital - Department of Pharmacy, Chapel Hill,
NC

PURPOSE: The objective of this study was to determine whether
re-initiation of prednisone led to increased rates of renal allograft
loss following diagnosis of BK-polyoma virus nephropathy
(BKVN).

METHODS: Thirty-three adults with a single renal allograft
transplanted 2005-13 at UNC developed biopsy-confirmed
BKVN. Protocol specifies urine decoy cell screening at weeks 2,
4, months 3, 6, 9, 12, 15, 18, 24 and 36 post-transplant. A posi-
tive screening (>10 decoy cells/HPF) indicates quantitative BK
PCR with renal biopsy for PCR result >250 copies/mL. BKVN-
positive biopsy indicates a reduction in calcineurin inhibitor

trough level by 30-50%, discontinuation of antiproliferatives and
addition of leflunomide with prednisone 5 mg daily. Only patients
with 12 months of data were included in the dosage analysis
(n = 20).

RESULTS: One patient experienced graft loss due to BKVN.
Prednisone was initiated in 65% (n = 21); 39.4% (n = 13) were
on prednisone prior to BK diagnosis. The average preexisting
prednisone dose was 8 mg/day. The average dose at 1 month was
8.5 mg/day in the preexisting group versus 12.5 mg/day in the
BK-initiated group (p = 0.35). Prednisone dose averages were
6.39 versus 7.33 mg/day 12 months post biopsy confirmed BKVN
(p = 0.07).

CONCLUSIONS: Re-initiation of prednisone did not decrease
renal allograft survival due to BKVN. These results suggest
that re-initiating prednisone is a viable strategy to offset the
reduction in maintenance immunosuppression used to treat
BKVN.

Women’s Health

152. Prevention of preterm labor with hydroxyprogesterone
caproate (170HP): does conversion from compounded to
commercial formulation change health system resource utilization
and patient access? Kristina Falk, Pharm.D.', Christie Bobowski,
Pharm.D.!, Anisha Doshi, Pharm.D.!, Sherif Abdou, Pharm.D.?,
Rebecca Stone, Pharm.D.*; (1) Pharmacy Practice/ Center for
Women’s Health, University of Illinois at Chicago - College of
Pharmacy, Chicago, IL (2) Pharmacy Practice/ Center for
Women’s Health, University of Illinois Hospital and Health
Sciences System, Chicago, IL (3) College of Pharmacy,
Department of Pharmacy Practice, University of Illinois at
Chicago, Chicago, IL

PURPOSE: To compare the utilization of health system
resources and medication access in an outpatient clinic using
170HP in the compounded form versus the commercial form
which requires prior authorization (PA).

METHODS: Retrospective cohort evaluation of patients pre-
scribed 170HP for prevention of preterm labor at the University
of Illinois at Chicago between January 1, 2012 and April 15,
2014. Patients received weekly 170HP injections and were identi-
fied by administration records. Compounded product was used
prior to May 2013, commercial product was phased in and used
exclusively after October 2013. Compounded product did not
require insurance PA, commercial product did. Primary outcomes
include days to 170HP initiation, number of doses, and clinical
pharmacy case management hours. Data was extracted from
clinic log sheets and medical records using a Redcap standardized
data collection sheet. Excel was used for descriptive statistics and
student’s t-test.

RESULTS: A total of 102 patients were included; 60 (59%)
received compounded product and 42 (41%) commercial product.
The majority of patients were African American (57%), with a
mean age of 30 £ 5.6 years. Commercial product required a
mean of 13.9 £ 8.9 days to initiate compared to 9.9 +
10.5 days for compounded (p = 0.047). There was no signifi-
cant difference in total doses administered (mean 12.7 + 6.4 ver-
sus 10.7 = 6.0, p=0.11). Patient access to compounded
product required approximately 30 minutes of pharmacist case
management per patient per course of therapy versus an aver-
age of 150 minutes of pharmacist or pharmacy student case man-
agement for commercial product.

CONCLUSION: Introduction of commercial 170HP stimu-
lated conversion from compounded to commercial formulation as
mandated by FDA regulation. Prior authorization requirements
for the commercial formulation did not change quantity of medi-
cation administered, but did incur additional health system cost
through increased utilization of clinical pharmacy services and
delayed patient access.
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153. A multi-faceted approach to improving adverse drug reaction
capture across a diverse group of hospitals Steven Johnson,
Pharm.D., Gretchen Lindsey, Pharm.D., Joseph Dula, Pharm.D.,
BCPS, Katherine Marchionda, Pharm.D.; Pharmacy Systems, Inc.,
Dublin, OH

PURPOSE: To enhance capture of adverse drug reactions
(ADRs) using a multi-faceted approach, with a goal of identifying
relevant safety signals to drive performance improvement activi-
ties within participating hospitals.

METHODS: Baseline ADR capture rates were calculated for
each participating hospital in 2013, and quantified by total
#ADR and #ADR/100 discharges. Each hospital also com-
pleted the Institute for Healthcare Improvement Adverse Drug
Event Trigger Tool on 20 randomly selected inpatient charts in
2013. Participants then implemented 2 or more methods of
enhancing capture of ADRs in 2014 (ADR trigger drug utiliza-
tion reports, ICD-9 code reports, medication use evaluations,
radiology contrast review, staff education to improve sponta-
neous reporting). The ADR capture rate was compared pre-
and post-intervention. ADR trends were evaluated to identify
opportunities for medication use evaluation (MUE) and/or new
clinical programs to decrease the potential for preventable
harm.

RESULTS: Results from 10 participating hospitals are currently
available. Baseline ADR capture rates averaged 1.74 ADR/100
discharges (range 0.07-10.82) in these hospitals. Post-intervention
ADR capture rates averaged 4.14 ADR/100 discharges (range
1.16-19.88), with 9/10 (90%) of hospitals showing improved
ADR capture versus baseline. Targeted education of staff was
employed to improve ADR capture at 10/10 (100%) of hospitals,
followed by use of trigger tools (7/10, 70%), ICD-9 code reports
(4/10, 40%), and sequential MUE (3/10, 30%). Four hospitals
used more than 2 methods to increase ADR capture. One hospi-
tal implemented a new automatic pharmacist managed dosing
program for colistimethate injection, one hospital implemented a
pharmacist-driven inpatient hyperkalemia prevention monitoring
program, and two hospitals implemented pharmacist managed
outpatient anticoagulation clinics using ADR data as part of the
business justification.

CONCLUSION: Our multifaceted approach produced clinically
meaningful increases in ADR capture at most participating hospi-
tals, provided signals to drive MUE activities, and helped justify
expanded clinical roles for pharmacists.

154. Rifabutin for treating tuberculosis in HIV infected adult
patients receiving a boosted protease inhibitor containing
antiretroviral regimen: experiences of neutropenia from an urban
clinic Tinashe Mudzviti, B.Pharm (Hons), MPhil (M.D.)!, Tinei
Shamu, HBMLS?, Cleophas Chimbetete, MBChB, MPH?, Charles
Maponga, Pharm.D., MHPE!, Gene Morse, Pharm.D.; (1) School
of Pharmacy, University of Zimbabwe, Harare, Zimbabwe (2)
Newlands Clinic, Zimbabwe Aids Care Foundation, Harare,
Zimbabwe (3) Translational Pharmacology Core, Center of
Excellence in Bioinformatics and Life Sciences, School of
Pharmacy, University at Buffalo, Buffalo, NY

PURPOSE: Rifabutin dosing during ritonavir co-administration
remains a matter of debate due to the possible drug interaction.
Some studies have demonstrated that rifabutin 150 mg thrice
weekly is inadequate, other studies in healthy subjects suggest
that rifabutin 150 mg on alternate days, thrice weekly or every
4 days is adequate when administered with ritonavir. Several
guidelines now recommend rifabutin 150 mg once daily when co-
administered with a ritonavir boosted protease inhibitor (PI). We
evaluate the effect of once daily rifabutin dosing when co-admi-
nistered with a ritonavir boosted PI on neutropenia.

METHODS: This was a retrospective cohort study in patients
receiving a boosted PI and rifabutin 150 mg once daily from

Newlands Clinic, Harare, Zimbabwe. Participants had absolute
neutrophil count tests prior to commencement of rifabutin
150 mg and another conducted post commencement of rifabutin.
All participants were already on either ritonavir boosted lopinavir
or atazanavir as part of their antiretroviral regimen. Data was
collected and analyzed with Stata version 12.

RESULTS: Twenty-two participants with a median age of 24.3
(range 15.8-45.1) years participated, with 68% of them being
female. Seventeen (77.3%) participants had reductions in absolute
neutrophil counts after commencing rifabutin. Median decline in
neutrophil count for all participants was 650 cells/uL (IQR =
100-1,500). Twelve participants had neutropenia (absolute neu-
trophil count less than 1,500) whilst on rifabutin therapy. Median
baseline neutrophil count was 1,850 cells/uL (IQR = 1,300-2,600
cells/ pL) and after a median duration of 87 days (58-129 days)
on rifabutin therapy, median absolute neutrophil count was 1,150
cells/uL (IQR = 700-2,000 cells/uL).

CONCLUSION: Co-administration of a boosted PI with rifabutin
led to a decline in absolute neutrophil counts in the majority of
patients. More than half of the participants were neutropenic when
co-administered once daily rifabutin with a ritonavir boosted PI.

Adult Medicine

156. Asthma management in the primary care setting: Is a pharmacy
student conducted telephone outreach program successful in
completing annual asthma evaluation and management documentation
in an urban academic medical center? Rebecca Stone, Pharm.D.',
Anthony Sterlinski, Pharm.D. Candidate?, Nicole Guska, Pharm.D.
Candidate?, Margaret Allison, Pharm.D. Candidate?, Jenna Boznos,
Pharm.D. Candidate?, Clare Kane, Pharm.D. Candidate’?, Lori
Wilken, Pharm.D.!, Christine Rash, Pharm.D.!, Brianna Goen,
Pharm.D. Candidate®; (1) College of Pharmacy, Department of
Pharmacy Practice, University of Illinois at Chicago, Chicago, IL
(2) University of Illinois at Chicago (3) University of Illinois at
Chicago, Chicago, 1L

PURPOSE: Completion of an asthma control test (ACT) and
asthma action (AAP) plan improves asthma control. Some HMO
insurance groups require a minimum percentage of patients with
asthma have annual documentation of both in order for the prac-
tice site to attain maximum financial reimbursement. This pilot
study evaluates a pharmacy student telephone outreach program,
supervised remotely by a clinical pharmacist, for successful com-
pletion of annual ACT and AAP.

METHODS: This retrospective chart review evaluates patients
included in an asthma outreach program at Ul Health Family or
General Medicine Clinics from July 1, 2013 to May 15, 2014. A
list of patients with asthma was generated. Student pharmacists
made three separate attempts to contact patients to complete an
ACT and AAP; patients who were not reached were mailed a
letter requesting they contact the clinic. Per ACT score,
patients with uncontrolled asthma were instructed to schedule an
appointment.

RESULTS: One hundred and fifteen adult patients were identi-
fied, of which 92 were included (10 had complete ACT and AAP,
4 had no asthma diagnosis, 11 were not called for an unknown
reason). Telephone contact was successful in 61% of subjects:
27% on first attempt, 33% on second attempt or greater. Of
patients reached, ACT and AAP documentation was completed
for 86%, 14% declined participation. Thirty nine percent were
unable to be reached: 28% did not answer, 10% had an incorrect
phone number, 1% was not available.

CONCLUSIONS: This pilot outreach program completed annual
ACT and AAP documentation for over half of the patients con-
tacted. Ideally ACT and AAP should be completed during rou-
tine visits, however this documentation may potentially be
omitted in patients with well controlled asthma. Pharmacy stu-
dent outreach successfully contacted patients requiring additional
management and increased the percentage of patients meeting
requirements for optimal HMO reimbursement within this health
care system.
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157. Transition from a grant-funded clinical pharmacy program
into an innovative, sustainable, value-based model in a Federally
Qualified Health Center Jeff Freund, Pharm.D.', Emily Kosirog,
Pharm.D.l, Joseph Vande Griend, Pharm.D.l, Gina Moore,
Pharm.D., MBA!, Tillman Farley, M.D.2, Joseph  Saseen,
Pharm.D.* (1) University of Colorado Skaggs School of
Pharmacy and Pharmaceutical Sciences, Aurora, CO (2) Salud
Family Health Centers, Fort Lupton, CO (3) Department of
Clinical Pharmacy, University of Colorado Skaggs School of
Pharmacy and Pharmaceutical Sciences, Aurora, CO

PURPOSE: Financial support of clinical pharmacy services in
Federally Qualified Health Centers (FQHC) is challenging. Grant
funding used to initiate clinical pharmacy services can be difficult
to sustain with fee-for-service reimbursement. This reimbursement
is especially challenging in the largely uninsured and Medicaid-
based populations of FQHCs. Opportunities to support clinical
pharmacy services in Colorado-based FQHCs using new funding
sources including Accountable Care Collaboratives (ACCs) like
the Regional Care Collaborative Organizations (RCCOs) for
Colorado Medicaid are evolving. We describe the transition of
this grant-funded clinical pharmacy program into a sustainable
program using a value-based funding model.

METHODS: A two-year program grant was awarded by The
Colorado Health Foundation in 2012 to establish provision of an
integrated clinical pharmacy program for underserved Colorado-
ans. Two clinical pharmacists developed comprehensive medica-
tion management services within two clinics of the Salud Family
Health Centers, an FQHC serving both English and Spanish
speaking patients. Additional clinical support was provided by
PGY2 residents and pharmacy students. Metrics evaluated
included number of patients seen, chronic disease endpoints, and
provider satisfaction. As the grant period concluded, alternative
funding methods were sought.

RESULTS: Clinical metrics demonstrated significant reductions
in Alc, blood pressure, and LDL-C, as well as high provider sat-
isfaction ratings. Both Salud and the School have a strong desire
to maintain the program. Positive metrics were extrapolated to
RCCO patients receiving care at Salud and provided the justifica-
tion necessary to fund this clinical pharmacy program. The
RCCO financially supports the personnel needed to provide clini-
cal pharmacy services at Salud.

CONCLUSION: Metrics solidified the value of the clinical phar-
macists. New funding opportunities within ACCs exist and will
continue to evolve for clinical pharmacy services that demon-
strate positive outcomes. Clinical pharmacy programs should
evaluate metrics that coincide with those by which ACCs are
measured to justify reimbursement for clinical pharmacy ser-
vices.

158. Evaluating the impact of a medication therapy management
clinic for outpatients within an academic medical center heart
hospital Amy Schultz, Pharm.D.}, Diana Vinh, Pharm.D., BCPS?,
Trisha Jordan, Pharm.D., MS? Charles Bush, M.D.’, Melissa
Snider, Pharm.D., BCPS, CLS"; (1) Department of Pharmacy, The
Ohio State University Wexner Medical Center (2) The Ohio State
University Wexner Medical Center (3) Division of Cardiovascular
Medicine, The Ohio State University Wexner Medical Center
PURPOSE: The objective of this study was to evaluate the clini-
cal interventions and operational outcomes of a pharmacist-man-
aged medication therapy management (MTM) clinic within an
academic medical center heart hospital.

METHODS: A retrospective chart review was conducted on
patients within a pharmacist-managed MTM clinic between
November 18, 2013 and April 18, 2014. Appointments were
assessed for clinical interventions and operational outcomes that
included identified drug therapy problems, barriers to adherence,
number and type of recommendations made to a physician, num-

ber and type of referrals placed, duration of appointments; when
applicable, time to first scheduled appointment from discharge,
and time to subsequent hospital admission following MTM clinic
appointment.

RESULTS: The service was utilized by a variety of clinicians,
including both inpatient and outpatient physicians, nurses, and
pharmacists. Primary reason for referral was post-heart failure
exacerbation discharge. Visits were either telephonic (n =9) or
face-to-face (n = 21). Of the 30 patients managed in the pharma-
cist-managed MTM clinic, none were readmitted within 30 days
of discharge. Following MTM interventions, compliance with
Centers for Medicare and Medicaid Services (CMS) Core Mea-
sures increased to 100%, and improved adherence to national
practice guidelines was seen. There were an average of 2.3 identi-
fied drug related problems per patient, resulting in 1.6 clinical
interventions identified and 1.3 accepted interventions per patient.
Of the 49 recommendations, 96% were accepted.
CONCLUSION: This study demonstrated that for patients in a
pharmacist-managed MTM service within an academic medical
center heart hospital, improved adherence to clinical practice
guidelines and CMS Core Measure compliance were seen and
that these patients were not readmitted within 30 days. The clini-
cal interventions had a high acceptance rate, supporting promis-
ing clinical benefits in achieving therapeutic goals, and furthering
a patient’s medication and disease state understanding.

159. Enhancing pharmacist involvement in antimicrobial
stewardship within the ambulatory setting through utilization of the
electronic medical record (EPIC) Anna Kostric, Pharm.D.",
Candace Minter, Pharm.D.%, Mary Morin, RN, MSN, BSN, NEA-
BC, RN-BC?, Michael Charles, M.D., FAAFP'; (1) Sentara Medical
Group, Norfolk, VA (2) Pharmacy Administration, Sentara
Medical Group, Norfolk, VA (3) Sentara Healthcare System-
Sentara Medical Group, Norfolk, VA

PURPOSE: To impact antibiotic prescribing practices within the
ambulatory setting through the use of the electronic medical
record by improving antimicrobial stewardship for identified
infections commonly associated with sepsis and hospital admis-
sion secondary to treatment failure.

METHODS: A multidisciplinary team developed strategies to
optimize antimicrobial prescribing patterns and aim for improved
patient outcomes within a medical group. From this collabora-
tion, a group of infection-specific electronic medication order sets
were established to guide prescribing practices surrounding the
treatment of four sources of infection associated with sepsis: cel-
lulitis, urinary tract infection, pneumonia and diverticulitis. The
antibiotic order sets were created based upon evidence-based
guidelines, affordability and clinical decision-making to ensure
optimal empiric antibiotic therapy. Each order set is pre-popu-
lated with the appropriate dose and treatment duration for first
line antibiotic therapy, determined by infection type and presence
of comorbidities. Additionally, preferred alternatives are specified
in the case of contraindication, presence of allergy/intolerance,
and/or drug-drug interactions. As part of this initiative, the multi-
disciplinary team is developing synchronous electronic “best prac-
tice advisories” (BPA) that display when an antibiotic is ordered
to notify the prescriber of the presence of drug-drug interactions
or need for renal dose adjustments. An electronic sepsis risk
assessment tool was also developed to facilitate outpatient early
identification and provide guidance for therapy escalation (ex.
hospitalization, parenteral antibiotic therapy). Additional elec-
tronic tools developed include, printable patient education
instructions and computer-based training modules to be com-
pleted by providers annually to raise awareness of order set avail-
ability and provide education surrounding up-to-date treatment
guidelines. Lastly, reports will be generated to monitor prescriber
use of these tools and identify areas for improvement and
growth.

RESULTS: n/a.

CONCLUSION: n/a.
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160. Evaluation of ambulatory care clinical pharmacy providers on
type 2 diabetes patient outcomes in a veteran population Lisa
Chastain, Pharm.D., BCACP", Krystal Edwards, Pharm.D., FCCP,
BCPS?, Carlos Alvarez, Pharm.D., M.Sc., BCPS>: (1) Pharmacy
Practice - Ambulatory Care Division, Texas Tech University
Health Sciences Center, Dallas, TX (2) Texas Tech UHSC School
of Pharmacy, Dallas, TX (3) Texas Tech University Health
Sciences Center

PURPOSE: By working as a collaborative health care team, clini-
cal pharmacy specialists (CPS) can improve type 2 diabetes melli-
tus (T2DM) patient care outcomes and improve healthcare
effectiveness data. To evaluate the impact of co-managed care
with CPS providers on T2DM patient outcomes at an outpatient
veteran clinic via change in hemoglobin Alc (Alc).

METHODS: A retrospective chart review was performed compar-
ing collaborative practice with CPS to usual care (UC) in T2DM
patients. The primary objective was to compare change in Alc at
1 year. Secondary objectives included evaluations of obtaining
nationally recognized healthcare effectiveness (HEDIS) measure-
ments of Alc, blood pressure (BP), LDL, and urinary albumin
excretion (UAE) measurements and other clinical outcomes.
Alpha was set at 0.05 with use of Chi-Square, Fisher’s exact,
signed rank, or paired t-tests for statistics.

RESULTS: Baseline patient characteristics were similar with med-
ian age 61.5, primarily male and BMI 33.5 kg/m® between the
CPS group (n=100) and the UC group (n=99). Alc was
significantly different between groups as the CPS group had a
baseline median Alc of 9.2% while the UC group had a baseline
median Alc of 7.6% (p <0.001) and more patients in the CPS
group were on intensive insulin regimens (42% versus 22% in
UC, p =0.002). Within | year a median Alc decrease of 1.2%
was achieved in the CPS group versus an Alc increase of 0.2% in
the usual care group (p < 0.001). At 12 months, there was a
higher percentage of Alc, BP, LDL, and UAE measurements
evaluated in the CPS group (P < 0.05).

CONCLUSION: Co-managed care involving CPS and primary
care providers results in greater improvement in Alc reduction
for high risk patients. Co-managed care also increases incidence
of adequate monitoring of HEDIS measures.

161. School of nursing and college of pharmacy partnership in the
development of a primary care clinic Kylee Funk, Pharm.D.,
BCPS', Jane Anderson, DNP, ANP-C, FNP-C, RN? Thomas
Clancy, PhD, MBA, RN, FAAN?, Tom Larson, Pharm.D.", Todd
Sorensen, Pharm.D.'; (1) Pharmaceutical Care & Health Systems,
University of Minnesota College of Pharmacy, Minneapolis, MN
(2) University of Minnesota School of Nursing, Minneapolis, MN
PURPOSE: Legislative changes in the state of Minnesota in 2015
removed the requirement that nurse practitioners prescribe medi-
cations under a collaborative agreement with a physician. In
anticipation of these changes, University of Minnesota’s School
of Nursing created a business plan for a nurse-managed primary
care clinic. Pharmacist inclusion in this clinic was seen as an asset
and the potential for benefits were strengthened further since
pharmacists are allowed to work under a collaborative practice
agreement with nurse practitioners in Minnesota.

METHODS: This clinic is located in a housing unit created for
economically disadvantaged adults, many of whom are disabled
and previously homeless. Caseworkers in the housing unit will
work in conjunction with the primary care team (composed of
nurse practitioners and pharmacists) to provided highly coordi-
nated care for the tenants of the housing unit.

RESULTS: Data will be collected to explore the distribution of
clinical functions of nurse practitioners and pharmacists in this
clinic. As the interprofessional practice grows, referral patterns,
distribution of clinical efforts, and cost of care measurements will
help define the level of effectiveness and efficiency that this
unique team provides. In addition, the revenue model of pharma-
cist provision of medication therapy management services
through this clinic will be evaluated. Patient-level outcomes will
include analysis of rates of emergency room visits before and

after implementation of the on-site clinic. Patient and caseworker
satisfaction with the clinical services will also be measured.
CONCLUSION: This clinic provides an opportunity to study an
innovative model of primary care services delivered by a team of
nurse practitioners and pharmacists.

162. 2015 updates on the accomplishments and initiatives of the
ACCP ambulatory care practice and research network (PRN)
James Lee, Pharm.D., BCACP', Sweta Patel, Pharm.D., BCPS?,
Golden Peters, Pharm.D., BCPS?, Amy Leung, Pharm.D., BCPS*,
Gregory Castelli, Pharm.D., BCPS’; (1) University of Illinois at
Chicago College of Pharmacy, Chicago, IL (2) Mercer University
College of Pharmacy, Atlanta, GA (3) Saint Louis College of
Pharmacy, Saint Louis, MO (4) Phoenix VA Health Care System,
Phoenix, AZ (5) West Virginia University School of Pharmacy,
Morgantown, WV

PURPOSE: To provide an update of the initiatives and achieve-
ments of the ACCP Ambulatory Care PRN and its membership.
METHODS: The Ambulatory Care PRN membership is queried
biannually regarding individual professional accomplishments
such as promotions, appointments, awards, funding, and schol-
arly activities. PRN committees provide updates on the progress
and accomplishments achieved through charges and initiatives.
Data obtained through surveying tools and web-based communi-
cations have been compared to previous years. A record of
accomplishments are continuously documented and reported via
the ACCP PRN Report.

RESULTS: As of 2015, the Ambulatory Care PRN consisted of
over 2100 members, showing positive growth in practice scope,
area, and career stages. PRN committees continue to forge for-
ward on initiatives ranging from advocacy to professional activity
and scholarship skills development. Advocacy efforts include
developing tools to advance the College’s Medicare Coverage Ini-
tiative. New strategies for expanding and optimizing PRN fund-
ing to support member participation in research training
programs, trainee travel, and the development of clinical innova-
tions through PRN Seed Grant support have been pursued. Ini-
tiatives aimed at improving the value of PRN professional and
networking benefits, as well as new strategies for expanding PRN
recruitment targeting a broad scope of ACCP meetings and mem-
bership levels, are being reviewed and further developed.
CONCLUSION: The Ambulatory Care PRN continues to show
positive growth in membership depth, serves as a significant
professional resource for its membership through expanded
funding and participation opportunities, and maintains its status
as an integral constituent of ACCP. The opportunities provided
and accomplishments achieved through the PRN remain of high
value to the PRN and College. The Ambulatory Care PRN
continues to strive to provide a wide range of leadership, educa-
tional, and innovation opportunities with the objective of
furthering the practice and impact of clinical pharmacy in
ambulatory care pharmacist development and patient care
provision.

163. Impact of pharmacist-initiated home blood pressure monitoring
and telephonic interventions Josephine Aranda, Pharm.D., Krista
Mecadon, BS, Bhakti Patel, BS, Debra Reid, Pharm.D.; School of
Pharmacy, Northeastern University, Boston, MA

PURPOSE: According to the Centers for Disease Control and
Prevention, only 47% of Americans diagnosed with hypertension
have their blood pressure (BP) under control and only 51% are
adherent to their hypertension medications. The purpose of this
study is to assess the impact of pharmacist-initiated home blood
pressure monitoring (HBPM) and telephonic interventions on
improving blood pressure control.

METHODS: This prospective, open-label study at a federally
qualified health center will enroll adult patients referred by pri-
mary care physicians to clinical pharmacy for hypertension man-
agement. Eligible patients will attend at least one clinical
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pharmacy visit for initial education and blood pressure check,
and agree to daily home blood pressure monitoring (HBPM).
Patients will be provided a BP monitor and instructions to take
and record BP values twice each morning and twice each eve-
ning. Follow up calls from a clinical pharmacist, resident, or
students will be conducted every two to four weeks to collect
results from HBPM, assess medication adherence, and imple-
ment appropriate interventions. The Million Hearts Initiative
DRAW tool will be used to assess adherence and guide the
pharmacist-patient interactions. Primary outcomes will include
percentage of patients with controlled BP (per JNC-8 guidelines)
and changes in systolic and diastolic BP at 4, 8, and 12 months.
Secondary outcomes will include improvements in medication
adherence.

RESULTS: In a pilot program, 132 patients attended a clinical
pharmacy visit for hypertension management. Mean BP was 134/
82 mm Hg, and 65% (86) of patients achieved a BP goal of
<140/90 mm Hg. Prospective data collection is currently ongoing
to further evaluate the impact of HBPM and pharmacist-initiated
telephonic interventions on BP control.

CONCLUSION: Pending.

164. Clinical pharmacist involvement in the management of patients
in a heart failure clinic: a quality improvement initiative Robin
Klasek, Pharm.D.', Nisrine Haddad, Pharm.D.!, Rafael Felippi,
Pharm.D., BCPS?, Meghan Mccomb, Pharm.D., BCPS!, Arvind
Bhimaraj, M.D, M.P.H, FACC?, Michael Liebl, Pharm.D., BCPS";

(1) Department of Pharmacy, Houston Methodist Hospital,
Houston, TX (2) Houston Methodist Physicians’ Alliance for
Quality, Houston Methodist Hospital, Houston, TX (3)
Methodist DeBakey Heart & Vascular Center, Houston
Methodist Hospital, Houston, TX

PURPOSE: The Affordable Care Act requires the Centers for
Medicare and Medicaid Services to reduce payments to hospitals
with excess readmissions. Heart failure (HF) affects over 5.1 mil-
lion individuals in the US with a national, unplanned 30-day
readmission rate of 22.7%. We assessed the feasibility and bene-
fits of pharmacy services in a private physician HF clinic, in an
effort to improve transitions of care, promote patient compliance
and ultimately reduce re-hospitalizations.

METHODS: Pharmacy residents provided services three days a
week in a private physician group HF clinic. Residents were
available to all patients with priority given to patients discharged
from the hospital within the past 90 days. Residents identified
patient medication discrepancies, provided medication education,
reviewed diagnostic tests and laboratory values, recommended
appropriate immunizations, and collaborated with physicians to
optimize medication therapy. All discrepancies and interventions
were documented using an adapted medication-discrepancy tool
reported by Coleman et.al.

RESULTS: After 22 clinic days, there were 151 patient encoun-
ters with 54 (35.8%) of patients being recent hospital discharges.
Residents spent 24.6 minutes per patient with the majority of
contact time during what was traditionally “down-time” for the
patient. Feedback from clinic staff noted no delays, but rather
improved patient progression. Discrepancies in medication lists
were identified in 108 (71.5%) patients while adverse drug reac-
tions were noted in 14.6% of patients. There were 40 (26.5%)
patients with performance or knowledge deficits, and non-adher-
ence was identified in 17.2% of patients. Residents recorded 2.7
medication interventions per patient including 139 medication list
discrepancy resolutions and 57 recommendations to physicians
resulting in therapy or monitoring changes. Rates of HF read-
missions within 30 days are being collected for analysis at this
time.

CONCLUSION: Inclusion of residents in an outpatient HF clinic
promotes medication optimization, facilitates detection of medica-
tion discrepancies, increases patient contact time and promotes
multidisciplinary care.

166. Implementation and evaluation of a comprehensive medication
review in patient centered medical home Anne Yoo, Pharm.D.,
BCPS', Marie Marcelino, Pharm.D., MBA, BCACP', Tami
Remington, Pharm.D., BCPS*, Hae Mi Choe, Pharm.D.%; (1)
University of Michigan Health System, MI (2) University of
Michigan Health System, University of Michigan College of
Pharmacy

PURPOSE: The elderly and those on high numbers of medica-
tions are at greater risk of having drug-related problems. There
are many challenges in wide dissemination of CMR by commu-
nity pharmacists due to lack of patient engagement and provider
acceptance of pharmacist’s therapeutic recommendations. Most
recent national statistics showed only 6% of eligible patients
received CMR. In 2016, CMR participation rate will be included
in the STAR rating. Patient Centered Medical Home (PCMH)
pharmacists provide a unique solution to current delivery of
CMR. The primary objective is to measure participation rates for
CMR-eligible patients and develop effective strategies for patient
outreach and provider engagement. The secondary objective is to
measure patient satisfaction.

METHODS: U-M prescription drug plan members taking five or
more chronic prescription medications (not including over the
counter and herbal medications) were offered CMR service with
a PCMH clinical pharmacist. Student pharmacists of University
of Michigan College of Pharmacy enrolled eligible patients via
telephone. The service included two appointments (face-to-face or
telephone) in which the pharmacist evaluated medications for
safety, efficacy, and cost. Recommendations were communicated
to the treating specialist and primary care provider and then
implemented at the follow up appointment.

RESULTS: From January 15, 2014 until September 15, 2014,
270 of 489 (55.2%) eligible patients agreed to partake in the
CMR service. Of those patients who were actually reached,
69.1% agreed to participate.Out of 133 surveys, on a S-likert
scale (1 = worst and 5 = most), patients found the service to be
helpful (avg 4.68), comfortable (avg 4.93), useful (avg 4.67), com-
fortable (avg 4.93), convenient (avg 4.65) and was overall satis-
fied (avg 4.75).

CONCLUSION: Integrating CMR into a PCMH university set-
ting in which PCMH pharmacists have existing professional rela-
tionships with providers has shown to increase patient
participation rate compared to national statistics. Patients are
also highly satisfied with the service as well.

Cardiovascular

167. Development and validation of a risk score to identify
hospitalized patients at risk for torsade de pointes and sudden
cardiac death Jason Haney, Pharm.D., Department of Clinical
Pharmacy & Outcome Sciences, South Carolina College of
Pharmacy, Charleston, SC

PURPOSE: QT interval prolongation (QTP) is the best known
surrogate marker for torsade de pointes and sudden cardiac
death. This study created a risk prediction tool and attempted to
validate its ability to identify patients at the greatest risk for QTP
in order to allow risk mitigation.

METHODS: Medical records of 100 randomly selected hospital-
ized adults (80% general wards, 20% intensive care) in a private
community hospital were reviewed. Patient factors including heart
rate, QTc interval, comorbidities, electrolytes, QTc-prolonging
drugs, and associated drug interactions were documented. Exclu-
sion criteria included lack of continuous cardiac monitoring and
completely paced ventricular rhythms. Several risk factors auto-
matically flagged a patient for review. QTP was defined by three
published methods. Patients were stratified by QTP risk level
using the weighted sum of all other risk factors. The risk score
was validated by correlating the presence of QTP with the risk
stratification.

RESULTS: Eighty percent of screened patients received at least
one QT-prolonging drug. Three of the 33 auto-reviewed patients
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had >1 auto-review risk factor. Having >1 high risk QTc-prolong-
ing drug, >2 moderate risk drugs with a high risk score, and base-
line QTc >500 msec were the most common auto-review flags.
Five of the 14 high-risk patients were not auto-reviews, with heart
failure, serum Mg <1.2, combinations of QTc-prolonging drugs,
female sex, and at-risk HR-QTc pair being their most common
factors. The risk score was directly correlated with the average
QTec interval (R? = 0.42). All definitions of QTP were directly
correlated with risk stratification, with HR-QTc nomogram being
the strongest (R?= 0.51).

CONCLUSION: The risk prediction tool appears to identify hos-
pitalized patients at the highest risk of QTP and provides a safety
mechanism allowing clinicians to mitigate patient risk. The high
number of auto-reviews may be challenging for hospital-wide uti-
lization.

168. A student pharmacist-led public health initiative for
early identification of cardiovascular and Kkidney disease risk
factors Mena  Raouf, Pharm.D. Candidatel, Christopher
Wilming, Pharm.D. Candidate’, Taylor Kelsey, Pharm.D.
Candidate', Carol LaFleur, BS® Katherine Cabral, Pharm.D.',
Amy Barton Pai, Pharm.D.>; (1) Albany College of Pharmacy
and Health Sciences (2) North East Kidney Foundation (3)
Albany College of Pharmacy and Health Sciences/ NY State
CKD Coalition

PURPOSE: Cardiovascular (CV) disease remains a leading cause
of mortality in the United States and nearly 26 million patients
are at risk for kidney disease. The SCCP chapter at Albany Col-
lege of Pharmacy and Health Sciences (ACPHS) provides free
CV and renal risk (CaRE) screening in collaboration with the
North East Kidney Foundation. The goal is to evaluate, counsel
and educate underserved populations on CV and renal risk
factors.

METHODS: SCCP at ACPHS conducted CaRE screenings at
two health expo events on campus (2014, 2015). Participants were
walk-ins from the surrounding community. CaRE screenings
involve an interprofessional approach utilizing pharmacy and
nursing students to conduct CV screening, risk assessment, and
education. Participants completed a health questionnaire (self-
reported risk factors, family history), then had their blood pres-
sure and random blood glucose measured They were triaged by
blood pressure and glucose values for microalbuminuria screen-
ing. After the screenings, participant data were entered to the
‘American Heart Association My Life Check’ using iPad technol-
ogy. Participants cardiovascular and renal risk factors were
reviewed by a student pharmacist. Participants then received con-
sultation on their documented risk factors, educational materials
and self-management support tools (e.g. blood glucose logs, pill
boxes)

RESULTS: Out of 126 patients screened, 24% had elevated
blood pressure (>140/90 mmHg), 31% reported having high
cholesterol, and 5% reported that they smoke. Out of 66
patients screened, 6% patients who reported antihypertensive
medications use were above target BP goal, 6% of participants
on medication for diabetes had elevated (>180 mg/dL) blood
glucose levels, and 3% had both uncontrolled hypertension and
diabetes.

CONCLUSIONS: The CaRE screening program provides under-
served communities access to laboratory and clinical data to eval-
uate their risk for CV and kidney disease. The program also
allows students to gain early direct patient care experience and
fosters interprofessional relationships.

Clinical Administration

169. Checking the clinical pathway prescription to promote rational
drug use Wei Lina, M.D.; Pharmacy Department, The Affiliated
Hospital of Qingdao University, Qing dao, China

PURPOSE: Clinical pathway is refer to the optimal care process
of a particular diagnosis or procedure. Multidisciplinary profes-
sionals make rules including doctors, pharmacists,nurses and
managements. It is proved to be an effective and improved tool
that rationalizing clinical schedule arrangements, ensuring

patients better medical care, meanwhile, promoting cost-effective-
ness of clinical services. Clinical pharmacists play an important
role during the whole process as participants and supervisors.
Therefore, this study is to explore the mode of clinical pharma-
cists in managing clinical pathway and promoting rational drug
use.

METHODS: According to the guideline of clinical pathway or
single disease promulgated by National Health and Family plan-
ning Commission of China and Special prescription reviews of
Beijing Medical Institutions. The electronic medical record system
of 88 clinical pathway diseases in 22 clinical departments in Affili-
ated Hospital of Qingdao University was given the drug rational-
ity review.

RESULTS: In 44 diseases about the perioperative use of antimi-
crobial agents, 31.58% are variety choice inappropriately, 13.64%
are dose timing appropriately, the main factors including eco-
nomics and covering the spectrum of organisms too many. In
support therapy of 88 diseases, 30.68% variety choice inappropri-
ately, 18.18% directions appropriately, 4.5% solvent poor
choices. Main problems including economics and did not give
attention to both liver and kidney function and the dose of
elderly patients with adjustment.

CONCLUSION: Economics is major problem influencing on the
rationality of clinical pathways, at the same time the safety of
special groups should be ensured. Right antimicrobial drugs and
proper timing choose can be a powerful weapon to control
antimicrobial drugs. Checking the clinical pathway administration
template can be used as a platform for clinical pharmacists to
managing the clinical pathway and promoting the rational drug
use.

170. Clinical specialist-led quality assurance review of a pharmacy
vancomycin dosing service Michael Spinner, M.A., Pharm.D., Julie
Barnes, Pharm.D., Seth Bauer, Pharm.D., FCCM, BCPS, Andrea
Pallotta, Pharm.D., BCPS, AAHIVP, Jennifer Sekeres, Pharm.D.,
BCPS (AQ-ID), Jonathan Williams, Pharm.D., M.S., Elizabeth
Neuner, Pharm.D., BCPS *%'P. Department of Pharmacy,
Cleveland Clinic, Cleveland, OH

PURPOSE: Cleveland Clinic’s pilot Pharmacy Vancomycin Dos-
ing Service (PVDS) began in August 2010 and expanded hospital-
wide December 2013. After providers order a PVDS consult, all
departmental pharmacists are involved with vancomycin thera-
peutic management using a standardized protocol. To ensure a
consistent, high-quality PVDS, a quality assurance (QA) review
was developed. The review’s purpose is to ensure high level clini-
cal care, provide individual feedback, and determine future areas
of improvement. Our objective is to describe the PVDS QA
review process and provide results from 2014.

METHODS: Pharmacists document vancomycin therapeutic
management via notes in patients’ electronic medical records. For
Ql and Q2 2014, every pharmacist had 5 notes randomly chosen
for review. Clinical specialists reviewed and scored appropriate-
ness of initial dosing, drug level interpretation, dose adjustments,
and documentation. Pharmacists received individual feedback
outlining areas of strength and suggestions for improvement from
their reviewer. For Q3 and Q4, only pharmacists who previously
scored < 80% were reviewed.

RESULTS: There were 4,367 PVDS consults ordered that were
managed by 89 pharmacists in Q1 and Q2. Eighteen clinical spe-
cialists performed QA reviews. Initial vancomycin dose and fre-
quency chosen by the pharmacist were correct 97% and 95% of
the time respectively in QI, and 98% and 95% correct in Q2.
Appropriateness of drug level interpretation and subsequent dose
adjustments were 90% and 87% respectively in Q1, and increased
to 96% and 92% in Q2. Proper documentation including note
timing and clarity remained consistently high throughout (>
94%). Eighty-two of 89 pharmacists successfully met a > 80%
scoring threshold during the first two quarters. Pharmacists
reviewed in Q3 and Q4 scored lower on level interpretation and
subsequent dose adjustments.
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CONCLUSION: The PVDS is operating at a high-quality level
clinically and administratively. Level interpretation and dose ad-
justment score improvements in Q2 reflect successful incorpora-
tion of feedback by pharmacists from their colleagues.

Community Pharmacy Practice

171. Development of an innovative technology-driven transitions of
care service to improve medication use in rural populations Caitlin
K. Frail, Pharm.D., MS, BCACP", Oscar W. Garza, PhD, MBA',
Alison L. Huet, Pharm.D.% (1) Pharmaceutical Care and Health
Systems, University of Minnesota College of Pharmacy,
Minneapolis, MN (2) Jackson Pharmacy & Wellness Center,
Jackson Center, OH

PURPOSE: Pharmacist-driven transitions of care have demon-
strated the ability to reduce hospital re-admissions and improve
patient outcomes. However, access to pharmacy services in rural
areas limit opportunities for patients to benefit from face-to-face
pharmacist care within the critical time period immediately fol-
lowing discharge. An innovative approach to in-home medica-
tion reconciliation and patient education supported by
technology is one solution to increasing access to care for this
population.

METHODS: This service is based on a partnership between a
community pharmacy organization and nearby hospitals in rural
Ohio. Upon discharge, the pharmacist reconciles and coordinates
the hospital discharge orders with their community pharmacy
records, the primary care provider, and the patient. Post-dis-
charge medications are dispensed in a calendarized adherence
packaging system. Medications are delivered to the patient’s
home by the community pharmacy’s delivery service. At delivery,
the patient receives education from the pharmacist via videocon-
ferencing on a computer tablet. Unneeded medications are
removed from the patient’s home to prevent confusion. Pharma-
cists follow up with patients as needed based on their specific
needs.

RESULTS: Data is currently being collected in order to empiri-
cally evaluate this process. Outcomes include re-admissions at 30
and 180 days following discharge and patient satisfaction with
the service. Pharmacists also document drug therapy problems
identified during medication reconciliation.

CONCLUSION: This innovative pharmacist care model may
offer a solution to increasing access to pharmacy services for
underserved patients during a critical transition in care.

172. Education of resettled refugees on utilization of US
community pharmacy systems Hyun-Su Kim, Pharm.D., MA", Ben
Michaels, Pharm.D.z, Grace Kilbane, Pharm.D.3, Jennifer Rodis,
Pharm.D., BCPS, FAPhA'; (1) College of Pharmacy, The Ohio
State University, Columbus, OH (2) Pharmacy Dept., The
Kroger Co., Columbus, OH (3) Pharmacy Dept., Walgreens Co.,
Mansfield, OH

PURPOSE: General knowledge of the United States (US) medi-
cation use system is lacking in newly resettled refugees who are
unaccustomed to healthcare in the US. In addition, language bar-

riers can contribute to confusion regarding proper medication
access and use. To address these gaps, this project aims to
increase refugee knowledge of the US medication use system and
provide education on availability and access to pharmacy services
in the community.

METHODS: Central Ohio is an initial resettlement area accepting
approximately 1000 new refugees to the US each year. Through
collaboration with refugee resettlement agencies and in conjunc-
tion with The Ohio State University College of Pharmacy’s Part-
ner for Promotion, a national grocery store chain pharmacy
developed an educational program called ‘Orientation to Phar-
macy Services’ for refugees unaccustomed to US pharmacy ser-
vices and systems. This educational session is held every other
month and conducted by trained Doctor of Pharmacy students.
A 2-hour educational session provides information on services
available from community pharmacies, differences between over-
the-counter and prescription medications, how to obtain a pre-
scription, process for ordering refills, how to read a prescription
label, and how to pick up medication from the pharmacy. This
presentation is verbally interpreted into the refugees’ home lan-
guage(s) and supplemented by translated handouts. Impact of the
education is being assessed through interviews and completed
questionnaires with refugees.

RESULTS: Since July of 2013, one hundred-forty-four partici-
pants from seven different language groups have attended presen-
tations. Participants have reported the presentation is helpful and
would recommend it to others in his or her community. Addition-
ally, refugees reported the presentation has enhanced their under-
standing of US medication use systems.

CONCLUSION: Pharmacists and pharmacy students are front-
line health care professionals with an opportunity to provide gen-
eral education to refugees and help them integrate into the US
healthcare system and medication use process.

Drug Information

173. Evolution of the Drug Information Group at the University of
Illinois at Chicago (UIC) College of Pharmacy into a revenue
generating business unit Michael Gabay, Pharm.D., JD, BCPSl,
Courtney Krueger, Pharm.D.”>, Mary Moody, BSPharm? (1)
College of Pharmacy, University of Illinois at Chicago, Chicago,
IL (2) Department of Pharmacy Practice, University of Illinois at
Chicago, Chicago, IL

PURPOSE: To describe the history of the unique development of
the UIC Drug Information Group and provide an overview of
the current services offered.

METHODS: N/A.

RESULTS: Prior to 1997, drug information services at UIC con-
sisted of traditional, internal drug information services offered to
the affiliated medical center and surrounding community. Drug
information services were provided by 3 drug information spe-
cialists and included newsletters, P&T committee support, and
responses to drug information requests from healthcare providers
and patients. Beginning in 1997, the Drug Information Group
(DIG) was required to become self-supporting and, eventually,
revenue generating, which is a unique model for an academic-
based drug information service. The first major contract for drug

Mean weekly dose (mg) + SD

Homozygous Homozygous
Polymorphism Race wild type Heterozygous variant p
rs12714145 Caucasian 354 + 14.6 37.79 + 16.14 36.87 £ 17.42 0.5
Egyptian 35.15 £ 17.7 38.98 + 18.7 40 + 19.02 0.42
rs7856096 Caucasian 36.71 £ 15.2 33.10 + 13.6 - 0.4
Egyptian 3528 + 16.8 37.18 £ 19.3 - 0.48
rs4889606 Caucasian 4546 + 17.34 32.45 + 11.61 2295 £+ 8.22 <0.0001
Egyptian 47.14 £ 21.88 37.18 £+ 16.09 27.83 £ 13.76 <0.0001
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information services began in 1998 with a company who man-
aged approximately 450 hospitals. This contract sparked expan-
sion of the DIG to 5 drug information specialists and extended
service hours. Currently, the DIG employs 10 residency-trained
drug information specialists along with support staff to assist
with operations, finance, and information technology. The range
of services is always evolving. The DIG now responds to
approximately 300 drug information requests submitted by
health-system pharmacists per month. Drug information special-
ists assist requestors with managing both specific patient and
policy-related questions. In addition to drug information
requests, the DIG is involved in a variety of contractual
researching and writing projects including: dossiers, standard
response letters, manuscripts, newsletters, posters, formulary
reviews, database development, and continuing education pro-
grams. The DIG has also expanded its client base through par-
ticipation in advisory boards and development of consensus
conferences for our clients.

CONCLUSION: Historically, the UIC DIG provided typical
drug information services to our affiliated hospital; however,
expansion of contractual services has allowed our Group to
become financially self-supporting and provide revenue to the
College in an innovative manner in order to expand its educa-
tional and service missions.

Education/Training

174. Advancing pharmacy practice in India through a unique
clinical pharmacy learning series Michelle Martin, Pharm.D.",
Sharon See, Pharm.D.?>, Krishna Kumar, PhD, MPS? (1)
Department of Pharmacy Practice, University of Illinois Hospital
and Health Sciences System |/ UIC College of Pharmacy,
Chicago, IL (2) Clinical Pharmacy Practice Department, St.
John’s University College of Pharmacy and Health Sciences,
Jamaica, NY (3) Department of Pharmaceutical Sciences,
Howard University, College of Pharmacy, Washington, DC
PURPOSE: The doctor of pharmacy degree was implemented in
India in 2008, with the first class graduating in 2014. A clinical
learning series for students was established in 2012 to assist in
advancing clinical pharmacy practice in India.

METHODS: Since 2012, the Indian Association of Colleges of
Pharmacy (IACP) Pharmacy Practice Module-Advanced Learning
Series has presented 8 therapeutic modules across India. Confer-
ences are held several times per year. Experienced clinical faculty
from the United States are invited to teach the modules and share
their clinical experience with the pharmacy students. Three faculty
members each developed 6 hours of material to teach during the
3-day seminar on gastrointestinal and liver disease. Topics
included pharmacokinetics, hepatitis C virus, liver disease and cir-
rhosis, irritable bowel syndrome, gastroesophageal reflux, consti-
pation and diarrhea, and peptic ulcer disease.

RESULTS: The total number of participants in the 8"module
was 294, of whom 141 filled out course evaluation forms. Faculty
and students from 26 colleges of pharmacy across India traveled
an average of 590 kilometers and 11 hours to attend the program.
The average student age was 20.5 years and 92% were female.
Ninety-six percent of the students reported that there was a high
value in attending the conference, and 97 percent rated the pro-
gram quality as positive. Eighty-nine percent of participants
would recommend this conference to a colleague; 11% did not
complete the question. Students’ understanding of topics
improved after attending the module, and faculty gained addi-
tional insight on clinical teaching.

CONCLUSION: Student and faculty attendees rated this pro-
gram positively and appreciated learning about clinical pharmacy
practice in the United States. This program increased student
awareness of their important role in advancing pharmacy practice
in India. This conference series continues to enroll pharmacy stu-
dents across India and will develop additional therapeutic mod-
ules to serve student needs.

175. National characteristics of residency program interview
processes Jennifer H. Austin, Pharm.D.', Katherine Mieure,
Pharm.D.?, Lynn Weber, Pharm.D.>, Bryan McCarthy, Jr.,
Pharm.D., MS"; (1) University of Chicago Medicine, Chicago, IL
(2) Department of Pharmacy, Massachusetts General Hospital,
Boston, MA (3) Hennepin County Medical Center, Minneapolis,
MN

PURPOSE: The growing interest in residency training within the
profession of pharmacy has led to an increase in the number of
applicants for residency positions and a subsequent need for more
efficient and objective measures to allow for differentiation
between candidates. This survey seeks to provide a description of
the methods pharmacy residency programs use to select residency
candidates.

METHODS: A 28-question electronic survey was distributed to
1717 residency program directors (RPDs) of ASHP-accredited
and candidate programs in April 2014. Participants were asked
questions to describe the residency program, the factors con-
tributing to ranking residency candidates, and willingness to
partake in the post-match scramble.

RESULTS: The survey was completed by 594 RPDs (35%
response rate) representing 384 PGY1 programs, 193 PGY2 pro-
grams, and 17 combined PGY1/PGY2 programs. The majority of
respondents (91%) represent hospital pharmacy programs. The
most common qualities selected by RPDs that factor into ranking
residency candidates were oral communication skills, motivation,
and maturity. Over 90% of RPDs stated they would consider not
ranking residency candidates mostly due to oral communication
skills and maturity. Nearly all respondents (96%) are willing to
participate in the scramble process, and 80% have modified their
interview process when they have participated in past years.
CONCLUSIONS: Residency program interviews seek to evaluate
specific qualities that will help differentiate who is a strong
candidate for the residency program. Oral communication skills,
motivation, and maturity of residency candidates play a large role
in the ranking process for RPDs of both PGY1 and PGY2
programs.

176. Grow your role: incorporating student pharmacists into an
existing global health program FEmily Peron, Pharm.D., MS,

School of Pharmacy, Virginia Commonwealth University,
Richmond, VA

PURPOSE: The Humanitarian Outreach Medical Brigade Relief
Effort (HOMBRE) at Virginia Commonwealth University (VCU)
seeks to improve the health of underserved communities in Hon-
duras, Peru, and the Dominican Republic while educating health
professions students. For more than a decade, VCU medical stu-
dents and medicine faculty have traveled abroad annually to staff
clinics for residents of rural and underserved communities in
these countries. VCU student pharmacist involvement began in
five students in 2009 and has grown to 10 students in 2015.
Approaches to integration and development of student pharma-
cists in HOMBRE will be described.

METHODS: Pharmacy team members are responsible for coordi-
nating medication orders, formularies, and pharmacy supplies
prior to departure. Once in-country, they dispense medications,
maintain inventories, and counsel patients, providing care for
more than 2,500 people annually. Student pharmacists also assist
with medical and public health program development and mainte-
nance. Students contribute their knowledge, skills, and compas-
sion to those in need and, in return, become more culturally
sensitive, gain an introductory knowledge of the broader determi-
nants of health, and develop an understanding of key ethical
issues impacting health-related brigades in international under-
resourced settings.

RESULTS: In recent years, the following key changes have
enabled integration and development of student pharmacists in
HOMBRE: 1. Addition of School of Pharmacy representatives on
the HOMBRE Board of Directors 2. Team-based learning incor-
porated into required interprofessional preparatory coursework 3.



e218 PHARMACOTHERAPY Volume 35, Number 11, 2015

Service learning credit and course credit for student pharmacists
4. Financial commitment from the School of Pharmacy to offset
student travel expenses 5. Participation of School of Pharmacy
faculty on short-term medical brigades

CONCLUSION: Harnessing physician site leader expertise and
student pharmacist creativity allows School of Pharmacy faculty
champions to meet the growing needs of student pharmacists to
develop clinical skills, gain comfort working with a diverse patient
population, and create meaningful global health partnerships.

Emergency Medicine

177. Initial opioid dosing in the emergency department for acute
pain Brian Faley, Pharm.D.", Gabrielle Procopio, Pharm.D.?, James
Priano, Pharm.D.}; (1) Ernest Mario School of Pharmacy,
Rutgers, The State University of New Jersey, Piscataway, NJ (2)
Department of Pharmacy Practice and Administration, Ernest
Mario School of Pharmacy, Piscataway, NJ

PURPOSE: Opioid medications have been the standard of care
for pain control in the Emergency Department (ED) for many
years. Recently, The Joint Commission (TJC) has issued a sen-
tinel event alert regarding opioid use. The primary objective was
to characterize opioid prescribing habits by ED providers for opi-
oid-naive patients who require intravenous (IV) morphine or
hydromorphone for acute pain. Secondary objectives were reduc-
tion in pain scores, additional opioids, adjunctive use, and patient
satisfaction with pain relief.

METHODS: A retrospective chart review of opioid-naive adult
patients who presented to the ED and received IV morphine or
hydromorphone for acute pain was conducted. Patients were
excluded if IV morphine or IV hydromorphone was ordered by
non-ED providers.

RESULTS: Data was collected and analyzed on 102 patients. The
average initial dose for patients who received morphine was
4.2 mg (0.05 mg/kg) versus 7.5 mg (0.1 mg/kg) morphine equiva-
lents in the hydromorphone group (p < 0.0001). Initial pain
scores were comparable in both groups with a value of 7.8 in the
morphine group and 8.4 in the hydromorphone group (p = 0.08).
Reduction on the Numeric Rating Scale (NRS) did not differ
between patients who initially received morphine compared to
hydromorphone (3.26 versus 4.06, p = 0.17). Subsequent opioids
were necessary in 18 morphine patients and 25 hydromorphone
patients (p = 1.00). Adjuncts were ordered on 26 and 13 patients
who received morphine and hydromorphone, respectively
(p = 0.025). There was no statistical difference in percentage of
patients with acceptable pain relief.

CONCLUSION: Patients that present to our ED for acute pain
received less total opioids if they were prescribed morphine. There
was no difference in pain reduction or perception of pain control.
In light of TJC’s recommendations to limit the amount of opi-
oids, institutions should examine their prescribing practices and
institute a multimodal approach to pain control.

178. Evolution of emergency medicine clinical pharmacists’ adult
and pediatric consultations at a university teaching hospital over
5 years Abby Bailey, Pharm.D.", Stephanie Baker Justice,
Pharm.D.?, Regan Baum, Pharm.D.}, Kyle Weant, Pharm.D.>; (1)
Department of Pharmacy Services, University of Kentucky
HealthCare, Lexington, KY (2) Department of Pharmacy,
Charleston Area Medical Center, Charleston, WV (3)
Department of Pharmacy, KentuckyOne Health, University of
Louisville and Jewish Hospitals, Louisville, KY

PURPOSE: Clinical pharmacists in the Emergency Department
(ED) have been shown to both reduce cost and medication errors.
The objective of this project was to evaluate the current practice
of emergency medicine pharmacists (EPh) at the University of
Kentucky (UK) and describe how this practice has evolved since
inception.

METHODS: Medical records of patients presenting from 2008—
2014, who were evaluated in the UK Chandler Medical Center

ED, and received care from EPh were retrospectively reviewed.
Consultations were obtained from a self-documentation database.
RESULTS: A total of 19,380 patients were seen by EPh over the
time period, with 18.1% of those being <18 years of age. EPh
provided 33,495 unique consultations on these patients (1.7/pa-
tient). 85% of these consults occurred while patients were on the
EM service. The most frequent consultations provided involved
dosing recommendations (29.1%), medication preparation
(24.0%), and pharmacotherapy recommendations (16.0%). The
potential cost avoidance of these activities during the study per-
iod was $7,108,933. The estimated employee cost over the study
period was $1,459,291, representing a cost benefit ratio of 4.9 to
1. The prevention of medication errors and therapeutic recom-
mendations composed the majority of this cost avoidance. Phar-
macotherapy consultations constituted 51% of cost avoidance in
2008 but 88% in 2014 (p < 0.0001). Cost avoidance per day
increased consistently over the first four years of the review from
$2876 in 2008 to a peak of $4184 in 2012.

CONCLUSION: The most frequent consultations provided by
EPh involve dosing and pharmacotherapy recommendations.
These activities have the potential to result in a significant cost
savings for the hospital in addition to an improvement in overall
patient care. The types of activities provided by EPh appear to
significantly change over time and the financial benefits increase
as these services evolve, yielding an increasing return on invest-
ment.

179. Patient versus pharmacist initiated follow-up for treatment of
sexually transmitted diseases identified during emergency
department visits Eric Gilliam, Pharm.D.!, Kevin Kaucher,
Pharm.D.%; (1) Skaggs School of Pharmacy and Pharmaceutical
C238, University of Colorado, Aurora, CO (2) Department of
Pharmacy and Emergency Medicine, Denver Health Medical
Center, Denver, CO

PURPOSE: Gonococcal and chlamydial infections are sexually
transmittable diseases (STD) commonly treated within emergency
departments (ED). Treatment may be provided empirically or
withheld while awaiting confirmation of infection. If treatment is
not provided empirically, patient follow-up must be conducted.
Patients are instructed to return to the ED or call back in order
to learn final results of screening. In June 2014, the ED pharmacy
service at Denver Health Medical Center implemented a culture
follow-up procedure, including follow-up for all patients requiring
treatment for STD infections. This chart review evaluates how
the pharmacist-initiated STD call-back process reduces time to
patient follow-up.

METHODS: All gonococcal and chlamydial infections identified
during the six months pre and post implementation of the phar-
macist initiated follow-up process were reviewed. For those
patients who did not receive appropriate empiric therapy during
the ED visit, all subsequent encounters and available records were
reviewed to determine if and when patients were notified and
when treatment occurred.

RESULTS: Ninety-seven patients were included in the review
(pre-group = 47 patients; post-group = 50 patients). The pre and
post groups were statistically similar in rate of appropriate
empiric therapy prescribed (pre 42.6% versus post 34%) and
types of infection present (83% versus 76% chlamydial infection
present). Among the patients requiring follow-up for additional
treatment, the time to notification was significantly reduced by
the pharmacist initiated process (median (IQR) days to notifica-
tion 22.5 (70) versus 3 (3), P = 0.002). The percent of patients lost
to follow-up were lower after implementation of the new process
(23% versus 16%, p = 0.172). Additionally, all patients unable to
be reached by the pharmacist were mailed notification letters if
unable to be reached by phone.

CONCLUSION: Pharmacist oversight of ED STD screening fol-
low-up can reduce the time to patient notification compared to
patient initiated follow-up.
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Family Medicine

181. The pharmacist’s role in readmission rates in transitional care
management in a family medicine clinic Ann M. Philbrick,
Pharm.D.', Tla M. Harris, Pharm.D.%; (1) Department of
Pharmaceutical Care and Health Systems, University of
Minnesota College of Pharmacy, Minneapolis, MN (2)
Department of Family Medicine and Community Health,
University of Minnesota Medical School, Minneapolis, MN
PURPOSE: To describe and assess the outcomes of a six month
pilot of a Transitional Care Management (TCM) program at a
family medicine clinic.

METHODS: Patients discharged from the clinic’s affiliated hos-
pital were contacted within two business days of discharge and
asked to make an appointment for hospital follow up within
seven business days. If a clinical pharmacist was available,
patients were scheduled for a joint 40 minute appointment with
the clinical pharmacist and medical provider. During these visits,
the pharmacist reconciled the patient’s medications, updated the
medication list in the electronic health record (EHR), provided
comprehensive medication management (CMM), and faxed the
updated medication list to the patient’s pharmacy with instruc-
tions to discontinue all medications not listed. If the clinical
pharmacist was not present, patients were scheduled for a
40 minute appointment with the medical provider, who was
responsible for ensuring the EHR medication list was up to
date.

RESULTS: Thirty-five patients were seen for TCM during the first
two months of the program, of which 21 (60%) were seen by a clini-
cal pharmacist. Thirty-day readmission rates are available for 24
patients (16 pharmacist patients and 8 non-pharmacist patients),
with one patient in each group readmitting at 30 days (p = 0.6).
However the sample size is too small currently to detect a difference.
Patient seen by the pharmacist had an average of 6.9 medication
discrepancies and 2.86 drug-related problems (DRPs) identified.
The most common DRP identified was indication — needs addi-
tional therapy (33.3% of all DRPs). Eighty percent of DRPs were
resolved; the remaining were to be implemented at the next visit.
The study is ongoing and six month data will be reported.
CONCLUSION: A clinical pharmacist provides a valuable role in
the TCM process by not only identifying and resolving medica-
tion discrepancies, but also by identifying and resolving drug-
related problems.

Gastroenterology

182. Role of the clinical pharmacist in the changing landscape of
hepatitis C treatment Jennifer Stark, Pharm.D., BCPS, Veterans
Healthcare System of the Ozarks, Fayetteville, AR

PURPOSE: To highlight the functions and growing opportunities
for the clinical pharmacist in an outpatient clinic specializing in
the treatment of chronic hepatitis C virus (HCV) infection.
METHODS: The treatment of chronic hepatitis C virus (HCV)
infection has undergone significant changes in recent years. A
clinical pharmacist was incorporated into an outpatient clinic that
specializes in treating adult HCV infected patients. The pharma-
cist has a scope of practice to provide comprehensive HCV dis-
ease state management and monitoring, promote safe and
effective use of the newest HCV treatment, and document both
interventions and adverse drug events associated with HCV medi-
cations.

RESULTS: Functions of the clinical pharmacist were consistently
documented in the electronic medical record. Documentation
includes selecting optimal HCV treatment based on unique
patient characteristics, screening for drug interactions with HCV
medications, ensuring necessary medication changes prior to
starting HCV treatment, monitoring adherence, developing writ-
ten patient education for newly approved HCV treatments, moni-
toring for safety and efficacy during HCV treatment, identifying

HCYV infected patients in need of urgent treatment, and reporting
adverse events that occur during treatment.

CONCLUSION: The newest HCV treatments are interferon-free
with improved response rates, fewer adverse effects, shorter treat-
ment duration, and with a significant increase in cost. Ensuring
compliance and identifying clinically significant drug interactions
are necessary for successful HCV treatment. A clinical pharmacist
is well positioned to promptly recognize and manage drug inter-
actions and medication related complications. Additionally, the
pharmacist provides patient centered education, intense adherence
education, safety and efficacy monitoring, and ensures that
adverse effects to new agents are consistently documented and
reported to appropriate local and federal agencies.

Hematology/Anticoagulation

183. The impact of a pharmacist-managed warfarin monitoring
program for an orthopedic service utilizing a multidisciplinary
approach at an academic medical center Nina Huynh, Pharm.D.,
BCPS', Kirk Dennis, Pharm.D., BCPS* (1) Department of
Pharmacy Practice, University of Illinois at Chicago, Chicago, IL
(2) Department of Pharmacy, Rush University Medical Center,
Chicago, IL

PURPOSE: Develop a pharmacist-managed warfarin monitoring
program for an orthopedic service to 1) utilize a multidisciplinary
approach without additional pharmacy resources to monitor war-
farin therapy in patients undergoing total joint arthroplasty
(TJA), 2) determine whether a pharmacist-driven service impacts
management of warfarin therapy after TJA.

METHODS: Patients admitted for TJA from 2006 to present
were offered to participate. The anticoagulation pharmacist
designed and monitored 21 days of warfarin therapy. Data
including age, gender, risk factor for venous thromboembolism
and bleeding, kidney and liver function, medication history, inter-
national normalized ratio (INR), complete blood counts, warfarin
dosage regimen were collected. Following hospital discharge, a
qualified Home Health Care (HHC) service nurse, certified and
trained by the anticoagulation pharmacist, oversaw the program
from their practice sites under supervision of the anticoagulation
pharmacist. Clinical outcomes included documented deep vein
thrombosis (DVT), pulmonary embolism (PE), bleeding events,
subtherapeutic and supratherapeutic INR. Ongoing assessment of
pharmacy resources needed to implement the program was per-
formed.

RESULTS: Approximately one thousand patients taking warfarin
were monitored annually. Retrospective chart reviews of 300 ran-
domly selected patients were evaluated. The average age of the
patients was 61 years of age, and 38% were male. The average
time to achieve therapeutic INR was 8.2 days, and 78% of
patients achieved therapeutic INR. INRs were measured at least
twice weekly after hospital discharge. Average dose of warfarin
to maintain therapeutic INR was 4.5 mg daily. Approximately
50% of patients reported concomitant medications that altered
anticoagulation effect, and therefore required careful monitor-
ing. Combined documented DVT and PE was 6%. Incidence of
major and minor bleeding was 8%. Additional pharmacy
resources were not required since all resources were available on
the orthopedic unit.

CONCLUSION: A pharmacist-managed warfarin monitoring
program utilizing a multidisciplinary approach was successfully
established for orthopedic patients without requiring additional
pharmacy resources.

Infectious Diseases

185. What is the role of the clinical pharmacist in adult
pneumococcal immunization programs? Kimbal Ford, Pharm.D."
Blair Capitano, Pharm.D.!, Daniel Touchette, Pharm.D., MAZ,
Rachel Chennault, Ph.D.%, Verna Welch, Ph.D., MPH'; (1) Pfizer,
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Inc., Collegeville, PA (2) American College of Clinical Pharmacy
Research Institute, Lenexa, KS

PURPOSE: Evidence-based clinical practice recommendations
are intended to standardize and improve patient care. Recom-
mendation implementation requires a comprehensive, multi-disci-
plinary approach to recognize and overcome operational barriers
and ensure success. Clinical pharmacists are well positioned to
serve as vaccine advocates, facilitate partnerships with health-
care providers, and educate staff regarding vaccination aware-
ness and compliance. This study was designed to assess the role
of clinical pharmacists in adult pneumococcal immunization
programs.

METHODS: A cross-sectional survey was issued to members of
the American College of Clinical Pharmacy (ACCP) Practice
Based Research Network (PBRN). Pharmacists receiving IRB
approval and whose practice site included adult pneumococcal
immunization guidelines or protocols were eligible. The aim of
the study focused on describing pharmacist involvement in and
support for the development, maintenance, education about, and
use of pneumococcal immunization protocols (PIP) in both the
inpatient and outpatient settings. Study results were analyzed
using descriptive statistics.

RESULTS: Of 106 eligible participants, 45 participants completed
51 surveys (32 inpatient and 19 outpatient). Pharmacists were
involved in development and implementation of PIP in (71.9%)
inpatient and (21.1%) outpatient sites, maintaining PIP in
(75.0%) inpatient and (21.1%) outpatient settings, and education
of hospital staff regarding PIP in (34.4%) inpatient and (5.3%)
outpatient settings. Pharmacists could order pneumococcal vac-
cine in (37.5%) inpatient and (15.8%) outpatient sites. Pharmacy
driven review was used to encourage compliance with PIP in
(28.1%) inpatient settings. Pharmacists performed vaccination
screening in (31.6%) outpatient sites.

CONCLUSION: The predominate roles of clinical pharmacists
in pneumococcal immunization in both the inpatient and outpa-
tient setting was found to be as facilitators through policy devel-
opment and implementation. Opportunity exists for pharmacists
to enhance vaccine uptake and compliance with clinical recom-
mendations through enhancing their role as educators and
immunizers. Additional data to determine the health impact of
the clinical pharmacist in pneumococcal disease prevention are
needed.

186. A pharmacist lead latent tuberculosis infection clinic in a
county health department Christina M. Madison, Pharm.D.,
BCACP, AAHIVP; Roseman University of Health Sciences
College of Pharmacy, Henderson, NV

PURPOSE: Interdisciplinary team based approach to patient
management includes a high degree of collaboration and commu-
nication among diverse healthcare professionals. The practice
model of interdisciplinary team based healthcare has been shown
to improve patient outcomes as well as increase patient satisfac-
tion. Disease states that have a confirmed diagnosis and include
medication intensive treatment regimens, offer an opportunity for
specialty pharmacists to provide therapeutic management on a
routine basis.

METHODS: A collaborative practice agreement (CPA) between
the clinical infectious disease specialty (CIDS) pharmacist and
infectious disease physician at the Southern Nevada Health Dis-
trict (SNHD) was approved in January 2014 by Nevada State
Board of Pharmacy and implemented into practice in May 2014
to provide clinic services for a tuberculosis clinic (TBC). The
CIDS at the SNHD received additional training in the area of
tuberculosis (TB) in order to be proficient in independently lead-
ing a tuberculosis clinic. One section of the TBC follows all
patients on treatment for active TB disease and referrals for new
potentially active cases which is an interdisciplinary. A new clinic
service was implemented following CPA approval focusing on
diagnosis/treatment of latent TB infection (LTBI) that includes
immigrants, contact investigation referrals, and physician referrals

for patients receiving organ transplantation or receiving TNF-
alpha therapy for autoimmune conditions. The clinical pharma-
cist obtains a targeted history, reviews laboratory and imaging
results, makes decisions about LTBI treatment, and monitors the
course of therapy.

RESULTS: Data regarding clinic implementation is currently
prospectively being collected and analyzed in order to advocate
for the implementation of clinics led by CIDS pharmacists in
other public health departments offering TBC services in areas of
decreased access to care.

CONCLUSION: A TBC at a county public health department
led by a clinical infectious CIDS pharmacist can extend services
already being provided by the physician led tuberculosis clinic
within a defined patient population.

Medication Safety

187. AIM Model a novel and effective pharmaceutical care tool to
optimise drug use process among patients as per their individual
needs and demands Mir Javid Igbal, M. Pharm.', Mohmmad Ishaq
Geer, M Pharm, Ph.D?; (1) Pharmaceutical Sciences, University of
Kashmir, Srinagar, India *pharmaceutical Sciences, University of
Kashmir, srinagar, India

PURPOSE: To design implement and assess a novel pharmaceu-
tical care model(AIM Model) focusing on individual patients
drug related needs & problems and optimizing their drug therapy
outcomes.

METHODS: Prospective, interventional, cohort study including
121 (66.48%) males and 61 (33.51%) females, admitted to the
Internal and Pulmonary Medicine ward of a tertiary care hospital
over a period of seven months were included in the study. The
study was carried out in three steps as shown in AIM Model
(Fig-1). At the outset Facility and health care staff assessment
was done with the help of a questionnaire based study. Patient
interview and medication use data was collected and assessed by
the pharmacy practitioner. Drug-related needs and problems of
patients were identified and Pharmaceutical care plans were for-
mulated. Medication interventions were proposed, imparted and
monitored. Finally the efficiency and reliability of the AIM
Model was measured by means of a questionnaire based response
from health care staff and patients.

RESULTS: Initial questionnaire based assessment revealed, poor
knowledge and awareness regarding pharmaceutical care and
lack of communication and coordination among health care
workers. Over a period of seven months 8 causes of drug
related problems DRPs were identified among which, drug use
process & patient related factors accounted highest 32.4% &
23.29% respectively. A total of 388 DRPs with an average of
2.29 DRPs per patient were identified for which 233 interven-
tions were made, besides imparting patient education and coun-
selling to all patients. At the end questionnaire based feedback
from healthcare staff and patients’ revealed high efficiency and
reliability of the model.

CONCLUSION: Pharmaceutical Care Services offered to the
study patients by AIM Model proved beneficial in terms of better
communication and coordination among health care staff, better
patient compliance, improved health-related quality of life, opti-
mized therapeutic outcomes and patient satisfaction.

188. Reducing the risk of acetaminophen overdose in hospitalized
patients Steven Johnson, Pharm.D.", Kevin Szyskowski, BSPharm?,
Gay Alcenius, Pharm.D.?, Ellen VanStee, BSPharm, MBA? (1)
Pharmacy Systems, Inc., Dublin, OH (2) Allegiance Health,
Jackson, M1

PURPOSE: Acetaminophen overdose (receiving more than 4 g in
a 24 hour period) has been reported to occur in hospital inpa-
tients at a rate as high as 6.6%, and acetaminophen toxicity is
the leading cause of acute liver failure. The rate of inpatient acet-
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aminophen overdose had not been examined previously at our
facility and was thought to be a potential risk point.
METHODS: Dispensing data from the automated dispensing
cabinetry (ADC) system was utilized to estimate acetaminophen
exposure for all patients via analysis using Microsoft Excel Pivot
Tables. A sample of patients shown to have received more than
4 g of acetaminophen during one calendar day from ADC data
was confirmed by examination of the electronic medication
administration record. We measured the rate of inpatient over-
dose at baseline and after implementation of various process and
formulary improvements.

RESULTS: ADC data was analyzed for a 6 month period from
July 1, 2013 to December 31, 2013 (baseline). Over 58,000 trans-
actions for acetaminophen-containing products were obtained,
representing 13,760 unique patients in the baseline analysis. The
baseline rate of inpatient acetaminophen overdose was 1.2% -
although this was lower than the 6.6% reported in the published
literature, it was higher than desired organizationally. We imple-
mented formulary changes to decrease acetaminophen content of
stocked products, staff education, and implemented a new range
order policy to decrease the risk of overexposure to acetamino-
phen. The follow-up rate of inpatient overdose was 0.2% from
July 1, 2014 to December 31, 2014.

CONCLUSION: The rate of inpatient acetaminophen overexpo-
sure decreased from 1.2% to 0.2% after implementation of for-
mulary changes, a new range order policy, and staff education.

189. Implementation of a best practice alert to improve vancomycin
monitoring Diana Andrade, Pharm.D.; Pharmacy, Memorial
Hospital West, Pembroke Pines, FL

PURPOSE: Incorrectly drawn vancomycin levels (IDVL) can
delay antimicrobial therapy and increase healthcare cost. The
implementation of a vancomycin best practice alert (BPA) can
improve accuracy of vancomycin blood sample collection. The
goal of this study is to assess if use of a BPA has the potential to
significantly decrease the number of IDVL.

METHODS: The vancomycin BPA pilot was initiated on
October 2014. The alert was activated 2 hours prior to the col-
lection time and stopped when the serum level was reported. A
retrospective analysis of the appropriateness of vancomycin
serum measurements was conducted for two months prior to
and one month after the BPA implementation. A vancomycin
level was deemed appropriate if it was drawn within 2 hours
prior to administration of the dose and was not drawn after
dose administration.

RESULTS: We tested the hypothesis of Ho: pl = p2 versus HI:
pl not= p2 and found the test statistics: Chi Square= 3.150 with
degrees of freedom 1, p = 0.075927. When using a significance
level of 10% there is sufficient evidence to conclude that the pro-
portion of IDVL differs before and after the BPA implementa-
tion. In addition of differing, and when comparing the sample
proportions of incorrect drawings, we also observed that the pro-
portion is decreased with the BPA.

BEFORE BPA AFTER BPA
Implementation Implementation
(June & July) (October)
Incorrectly drawn 15 3
Correctly 27 18

CONCLUSION: Implementation of the BPA indicated a decrease
in the number of IDVL but was not statistically significant due
to the limited sample size. The alert was limited only to van-
comycin trough measurements. This posed a great drawback in
the management of renal insufficient and hemodialysis patients
for whom random serum measurements are ordered frequently.
The alert is currently on going modification to better meet the
need of the patient population.

Men’s Health

190E. Pharmacokinetics and efficacy of a New SEDDS formuation
of oral Testosterone Undeconoate (TU) in hypgonadial men: data
from two phase 3 trials with different dose-titration algorithms
Merrell  Magelli, Pharm.D.; Medical, Clarus Therapeutics,
Papillion, NE

Presented at the ENDO/ICE meeting, Chicago, IL, June 22-25,
2014

191E. Safety of a new SEDDS formulation of oral Testosterone
Undecanoate (TU) in hypogonadal men: data from two phase 3
trials with different dose-titration algorithms Merrell Magelli,
Pharm.D.; Medical, Clarus Therapeutics, Papillion, NE
Presented at ENDO/ICE, Chicago, IL, June 22-25

Oncology

193E. Clinical pharmacist integration into the oncology medical
home Mandy Chan, Pharm.D., BCPS', Andrew Yu, Pharm.D.!,
Rebecca Lau, Pharm.D., BCOP', Eva Linh, Pharm.D. Candidate',
Eric Chen, M.D., Ph.D.%, Karen Birmingham, Pharm.D., BCPS'; (1)
Group Health, Tukwila, WA (2) Group Health Permanente
Published in Journal of Clinical Oncology, 2015 ASCO Annual
Meeting (May 29 - June 2, 2015). Vol 33, No 15_suppl (May 20
Supplement), 2015: 20703

194E. Developing a new MODEL of TEAM-based, patient-centric
care for ambulatory cancer patients Vivianne Shih, Pharm.D., Wei
Chang Ang, BSc (Molecular Biology, Biotechnology), Lita Chew,
MMedSci (Clinical Oncology), Kaung Yuan Lew, Pharm.D., Afidah
Bte Manaf, BSc (Pharm), Su Wen Lim, MSc (Clin Pharm), Joen
Chiang, BSc Pharm Hons, Seng Kok Ang, BSc (Pharm);
Department of Pharmacy, National Cancer Centre Singapore,
Singapore, Singapore

Presented at a local conference in Apr 2015

195. Adherence to oral endocrine therapy in Asian women with
breast cancer Lita Chew, MMedSci (Clinical Oncology)', Jo Lene
Leow, Ph.D.>, Ka Lok Cheung, BSc (Pharm)®, Chee Ping Lee,
BScPharm  (Hon)®; (1) Department of Pharmacy, National
University of Singapore, Singapore, Singapore (2) Pharmacy,
National Cancer Centre Singapore, Singapore, Singapore (3)
Pharmacy, National University of Singapore, Singapore,
Singapore (4) Department of Pharmacy, National Cancer Centre
Singapore

PURPOSE: The primary objective of this study is to investigate
adherence to oral endocrine therapy among women who are pre-
scribed tamoxifen, anastrozole, letrazole and exemestane. Second-
ary objectives include determining patient characteristics
associated with poor adherence, reasons for the poor adherence
and their preferred strategies to improve adherence.
METHODS: A prospective interview was carried out at the
National Cancer Centre in Singapore from December 2013 to
January 2014. The Morisky Medication Adherence Scale
(MMAS-4) was administered to assess adherence. Prescription
records were analyzed for the presence of refill gaps to verify
self-reported adherence. Patients answered questions regarding
their demographics, therapy, medication adherence, reasons for
poor adherence and preferred strategies to improve adherence.
The association between patient characteristics and adherence
was analyzed.

RESULTS: A total of 161 women who have started OAET at
least 6 months ago were recruited in the study, of which less than
half were adherent (40.4%). Patients who were younger,
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employed, taking tamoxifen and receiving fewer chronic medica-
tions were found to be significantly more non-adherent. The
majority of patients said they were forgetful (44.1%) and pre-
ferred the use of pill-boxes (52.8%). Many (46.6%) acknowledged
the need for increased education by healthcare professionals.
CONCLUSION: Women with breast cancer in Singapore display
low adherence to OAET. Patients are generally receptive to the
implementation of various strategies to assist them with their
medication-taking behavior.

Other

198. Clinical pharmacist interventions as a member of palliative
medicine interdisciplinary team in a community hospital setting
Dharma Naidu, Pharm.D.", Kimberly Jones, Pharm.D.!, David
Kanyer, BSPharm', John Hausdorff, M.D.%; (I) Department of
Pharmacy, Community Hospital of the Monterey Peninsula,
Monterey, CA (2) Palliative Medicine Service, Community
Hospital of the Monterey Peninsula

PURPOSE: This study was conducted to quantify interventions
and outcomes achieved by a clinical pharmacist assigned with
daily responsibilities to the Palliative Medicine Interdisciplinary
Team.

METHODS: The medical records of patients with a palliative
medicine consult between November Ist 2013 and October 31st
2014 were retrospectively reviewed. Data was extracted on docu-
mented clinical pharmacist palliative care activities. Pain and
symptom management outcomes before and after pharmacist
intervention were reviewed through examination of clinical notes.
Data on pharmacist recommendations for discontinuation of
medications/treatments, participation in family meetings, and
advance care planning was also collected.

RESULTS: The palliative medicine pharmacist documented inter-
ventions in 487 patients, which represents 57% of all patients
with a palliative care consult. Of the 487 patients, 325 were on
concurrent pharmacy managed pain protocol where the palliative
pharmacist took the lead in pain/symptom management. The
remaining 162 were seen by the palliative pharmacist for routine
intake and assessments, development of goals of care, including
holding family meetings and completing advance health care
directives/POLST. The average pain score reduction (0 to 10 pain
scale) was 2.6 points in acute pain patients and 2.8 points in
chronic pain patients within 24 hours of pharmacist intervention.
In patients who had a documented pain goal, the pharmacist was
able to meet the goal in 91% of these patients. Other symptoms
managed included anxiety, nausea and dyspnea. There was
improvement from moderate/severe symptoms to none/mild
symptoms post pharmacist intervention. Pharmacists documented
481 interventions related to discontinuation of medications/treat-
ments not supporting palliative care goals. These included
chemotherapy (2.7%), antimicrobials (15%), fluids/oral medica-
tions (53%), and laboratory tests (29.3%) with an estimated
direct cost savings of $100,000.00.

CONCLUSION: This study demonstrates the value of a clinical
pharmacist aligned with an interdisciplinary palliative care team
in a community hospital setting.

199. A poster walk rounds at the ACCP Annual meeting: surveying
for success Christopher Paciullo, Pharm.D., BCPS, FCCM?, Scott
Bolesta, Pharm.D., BCPS, FCCM? Pamela L. Smithburger,
Pharm.D., MS, BCPS’; (1) Emory University Hospital, Atlanta,
GA (2) Department of Pharmacy Practice, Wilkes University,
Wilkes-Barre, PA (3) Pharmacy and Therapeutics, University of
Pittsburgh School of Pharmacy, Pittsburgh, PA

PURPOSE: The purpose of a research poster at a professional
meeting is two-fold. One is for the author(s) to disseminate their
research findings. The other is for the research community to pro-
vide feedback and critiques of new research. In order to increase

the extent that both of these activities happen, the ACCP Ceritical
Care PRN decided to formalize the process during the 2014
Annual Meeting.

METHODS: The PRN organized six, one-hour long walk rounds
during the three poster sessions at the 2014 Annual Meeting.
There were 34 posters with a critical care theme selected for the
walk rounds. Both moderators and poster presenters were con-
tacted prior to the meeting, with instructions for a five-minute
presentation on the poster followed by 3-5 minutes of question
and answer. Following the ACCP Annual Meeting, a seven-ques-
tion survey was sent out to the poster presenters, moderators and
the PRN membership to assess the quality and impact of the
walk rounds process.

RESULTS: The survey was taken by 38 individuals (22 presen-
ters, 18 moderators, and 8 observers) and 35 completed it.
Among respondents, 39% were experienced or new practitioners,
13% residents, and 8% students. Eighty-five percent of presenters
agreed they enjoyed the opportunity to present their research dur-
ing the walk rounds, and 60% felt it increased the number of
individuals to share their research with. While 78% of respon-
dents felt the walk rounds were well organized, moderators felt
they knew the objectives better than presenters (p = 0.004). The
amount of time spent on each poster was felt to be “just right”
by 92% of respondents, and 94% felt the PRN should continue
to conduct walk rounds.

CONCLUSION: Presenters, moderators and observers felt the
first Critical Care PRN poster walk rounds were beneficial.
Future planning will attempt to increase awareness of the walk
rounds and its objectives.

200. Ambulatory care PRN membership benefits survey. Maria M.
Thurston, Pharm.D., BCPS', Kristen Gardner, Pharm.D.?, Elaine
Nguyen, Pharm.D., MPH, BCPS®, Lea E. dela Pena, Pharm.D.,
BCPS*, Michael Thiman, Pharm.D., BCPS’, Andrew Smith,
Pharm.D., BCPS (AQ-CV)® (1) Pharmacy Practice, Mercer
University College of Pharmacy, Atlanta, GA (2) Center for
Behavioral Medicine, Kansas City, MO (3) Boise Veterans
Affairs Medical Center (4) Department of Pharmacy Practice,
Dreyer Medical Clinic & Midwestern University Chicago College
of Pharmacy, Downers Grove, IL (5) University of Georgia
College of Pharmacy (6) UMKC School of Pharmacy, Kansas
City, MO

PURPOSE: Evaluate currently offered Ambulatory Care PRN
benefits and obtain ideas for future benefits.

METHODS: The 2014-2015 Ambulatory Care PRN Membership
Committee was charged with surveying the membership to (1)
determine the most important current PRN benefits members
desire to continue and (2) request ideas for benefits beyond those
currently offered to optimize perceived benefits of PRN member-
ship. Following review of the 2014 Membership Committee
report, new benefits were suggested. The financial implications of
and interest in the noted suggestions are still being explored. The
survey assesses ten areas in order to make comparisons: practice
setting, disease states/topics of relevance, membership category,
years of membership, awareness of benefits, utilization of bene-
fits, barriers to benefit utilization, most important benefits to con-
tinue, changes to existing benefits, and recommendations for new
benefits. Through survey analysis, the Committee hopes to
explain differences between awareness of benefits and perceived
utility of specific benefits and determine if the rating of a current
benefit of low importance is an awareness/lack of use issue versus
no true value.

RESULTS: The survey was electronically distributed to current
members via the PRN electronic mailing list, with a one month
response period specified. Preliminary respondents (n = 113) were
mostly full members (74.3%) practicing in academia (41.6%) and
health system outpatient clinics (28.3%) with 1-3 years (29.2%)
of membership. A large gap in awareness relative to current PRN
benefit utilization (average 28.1%, range [1.8-53.1%]) was
demonstrated with respondents citing lack of time as the most
common barrier. Final analysis is planned for early spring.
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CONCLUSION: Upon completion of the survey assessment, col-
laboration with the Communications committee is imperative to
determine how to best inform PRN membership of tools and
resources available, including any new benefits that may be
offered. The members’ value of certain benefits may inform other
PRNSs’ decisions about member benefits.

201. Development of a specialty medication prior authorization
service at an urban academic medical center Michelle Martin,
Pharm.D.*, Elena Telebak, Pharm.D. Candidate?, Paige Taylor,
Pharm.D. Candidate?, Olga Volozhina, Pharm.D. Candidate?; (1)
Department of Pharmacy Practice, University of Illinois Hospital
and Health Sciences System / UIC College of Pharmacy,
Chicago, IL (2) University of Illinois Hospital and Health
Sciences System / UIC College of Pharmacy, Chicago, 1L
PURPOSE: Most insurance companies require the completion of
time-consuming prior authorizations (PAs) before approving
high-cost specialty medications, including hepatitis C virus
(HCV) treatment. The HCV clinical pharmacist at our urban aca-
demic medical center enlisted the help of pharmacy students to
complete paperwork associated with HCV treatment. The stu-
dents developed a PA service to assist in obtaining HCV medica-
tion approval to allow the clinical pharmacist to spend time on
other clinical responsibilities.

METHODS: After training, students developed a protocol for
completing PAs, appealing denials, and obtaining PA extensions.
They developed a procedure to utilize efficient methods for medi-
cation approval as well as documentation of PA status in the
electronic medical record. The PA service also refers patients to
various medication assistance programs for patients who are
uninsured or underinsured. The PA team collaborates with liver
center providers to document proof of medical need, and works
with insurers, manufacturers, and patients to achieve timely
approval and receipt of medications.

RESULTS: Since the inception of the service in June 2014, stu-
dents have spent 240 hours developing the PA protocol and com-
pleting 88 PAs, with an overall medication approval rate of
87.7%. Eighteen patients were referred to assistance programs for
medication coverage or financial benefits. The PA team has
allowed the clinical pharmacist to spend more time on clinical
activities and scholarship, and less time on paperwork. The stu-
dents increased their HCV disease state knowledge, and improved
their written and verbal communication skills with patients, pro-
viders, and insurance companies.

CONCLUSION: The implementation of a student PA team
allows clinicians to focus on clinical services and scholarship
instead of the lengthy specialty medication approval process. This
PA team model may be employed at other universities across a
variety of specialty clinic settings where students are eager to gain
experience with managed care, and improve communication and
documentation skills.

202. Naloxone pharmacist prescriptive authority program: early
successes with prescribing Naloxone rescue kits in New Mexico
Amy Bachyrycz, Pharm.D.', Shikar Shrestha, BSPharm', Dhara
Shah, Pharm.D. Candidate', Dale Tinker, BA?, Ludmila Bakhireva,
M.D., MPH, Ph.D."; (1) Department of Pharmacy Practice and
Administrative Sciences, College of Pharmacy, University of New
Mexico, Albuquerque, NM (2) New Mexico Pharmacists
Association, Albuquerque, NM

PURPOSE: Current New Mexico legislation allows certified
pharmacists to prescribe, dispense and educate patients about the
naloxone rescue kits (NRKs). The objective of this study was to
describe the preliminary data collected through the Naloxone
Pharmacist Prescriptive Authority Program and to evaluate speci-
fic trends in opioid overdose prevention in New Mexico pharma-
cies.

METHODS: During 2014, 157 pharmacists participated in the
training about prescription of NRKs and patient education.
After prescribing and/or dispensing of NRKs, pharmacists par-

ticipating in the Program were asked to complete a brief report-
ing form, which captured patient demographic characteristics,
reasons for NRK prescriptions, and the concurrent use of other
substances.

RESULTS: As of January, 2015, pharmacists reported dispensing
NRKs to 62 patients during the first 9 months of the Program.
The mean age of participating patients was 39.9 + 14.8 years
(range: 19-76 years) and there were 40% female participants. For
the majority of patients (90%) NRKs were prescribed for the first
time; for the remaining 10% it was a refill. The most common
reason for NRKs prescription was due to high-dose of prescrip-
tion opioids (37.1%), followed by long-term opioid use (35.4%).
Request for NRKs by a patient was primarily from patients on
opioid maintenance therapy. After opioids (heroin, opioid-main-
tenance, prescription analgesics), benzodiazepines were reported
the most frequently as a co-exposure (17.7%). The majority of
the patients (42%) reported polydrug use.

CONCLUSION: These preliminary results indicate that pharma-
cists can play a vital role in identifying high risk patients suscepti-
ble to opioid overdose and prescribe, dispense, and educate
patients on the use of NRKs effectively, thus helping to minimize
opioid overdose throughout the state. Future goal of the Program
includes evaluation of pharmacists’ and patients’ perceived barri-
ers towards prescribing and requesting NRKs, respectively.

203. Medication adherence survey of patients attending ambulatory
clinics Bashayer al-Shehail, Jr., Pharm.D.!, Nadia Ismail, Sr., Msc
Clinical Pharmacy*; (1) Clinical Pharmacy, KFHU, alKobar,
Saudi Arabia (2) Clinical Pharmacy, KFHU, al kobar
PURPOSE: The aim of this study is to estimates the degree of
ambulatory care patients adherence with their current therapy.
METHODS: A cross sectional survey was conducted among
ambulatory care patients greater than or equal to 18 years of age
and who were willing to participate in our adherence survey. A
medication adherence questionnaire was designed using the §-item
Morisky Medication Adherence Scale (MMAS-8) in addition a
forward translation of the original questionnaire was carried out
from English to Arabic language to produce a version that was
as close as possible to the original questionnaire in concept and
meaning.

RESULTS: Survey response rate was 86% (172/200); of the total
sample of which (50%) were female and (50%) were male with
age range 25 yrs to 75 yrs. Twenty-eight respondents (14%) were
excluded from study due to incomplete questionnaire. Low adher-
ence rate was reported by 59.8% of patients surveyed, and only
(8.7%) reported high adherence rate. Furthermore 38% of patient
surveyed reported to follow up in more than one healthcare insti-
tution.

CONCLUSION: Ours survey finding indicate a high rate of
low adherence score among patients attending our ambulatory
clinics.

204. A novel revenue-generating pharmacy-led transitions of care
program Eric Dietrich, Pharm.D., BCPS, Steven Smith, Pharm.D.,
MPH, BCPS, John Gums, Pharm.D., FCCP; Department of
Pharmacotherapy & Translational Research; Department of
Community Health & Family Medicine, University of Florida,
Gainesville, FL

PURPOSE: Transitions of care (TOC) services are increasingly
employed to reduce adverse drug events and hospital readmis-
sions. Most TOC services focus on Ocost-savingsO to justify per-
sonnel costs. We describe a novel program that is revenue-
generating and self-sustainable.

METHODS: A pharmacy-led TOC program was implemented in
July 2013 for a Family Medicine (FM) service at a large academic
hospital. Medical chart review was performed for patients dis-
charged to home to screen for potential mediation related prob-
lems. Patients were contacted by telephone within 2 business days
of discharge to provide counseling, solve problems, and coordi-
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nate follow-up visits. The position was funded through revenue
generated using transitional care management (TCM) billing
codes (99495, 99496), rather than standard office visit codes
(99214, 99215), by FM physicians during hospital follow-up
visits.

RESULTS: From July 2013 - January 2015 approximately 2500
patients discharged to home from the FM service received the
pharmacy-led TOC intervention. During July 2013 B June 2014
(FY'14), 582 TCM visits were billed (mean, 49 visits/month); dur-
ing July 2014 D January 2015 (FY15), 456 TCM visits were billed
(65 visits/month). Collections were approximately $100,000 for
FY14 ($8333/month) and $82,000 for FY15 ($11,714/month).
Using TCM visit codes rather than standard visit codes resulted
in an additional $4,583 of revenue generated per month in FY14
and $6,143 per month in FY15 to date.

CONCLUSION: We describe the implementation of an innova-
tive pharmacy practice model in TOC through increased revenue
generation using TCM codes rather than standard office codes
for FM hospital follow-up visits; revenue generated exceeded the
0.3 FTE required for the TOC activities. This model has distinct
advantages over those relying on presumed cost-savings through
prevention of adverse events or readmissions and revenue genera-
tion increased over time, suggesting sustainability of the model.
Additional data are being evaluated to determine the clinical
impact of the service.

205E. Richmond global health alliance: utilizing diverse
professionals and students in building a successful global health
project in Peru. Emily Peron, Pharm.D., MS', Sean McKenna,
M.D.%, Sean Byrne, JD?, Ranya Abi-Falah, BA, BS?, Niyant Jain,
BS?, Paula Tamashiro, M.D.*, Siddhartha Dante, M.D.?, MaryGrace
Apostoli, BA®, Blair Armistead, MPH’, Julie Armistead, WHNP?,
(1) School of Pharmacy, Virginia Commonwealth University,
Richmond, VA (2) School of Medicine, Virginia Commonwealth
University, Richmond, VA (3) Hancock, Daniel, Johnson &
Nagle, P.C., Richmond, VA (4) School of Medicine, University
of San Martin de Porres, Lima, Peru (5) University of Chicago
Medical Center, Chicago, IL (6) Salesforce, New York, NY (7)
School of Medicine, University of Washington, Seattle, WA (8)
West Virginia University Mary Babb Randolph Cancer Center,
Morgantown, WV

Presented at All Together Better Health VII, Pittsburgh, PA, June
6-8, 2014.

Pharmacogenomics/Pharmacogenetics

206. Development and evaluation of pharmacogenomic clinical
decision support within a large healthcare system J. Kevin Hicks,
Pharm.D. Ph.D.", Marc Willner, Pharm.D.", Maya Wai, Pharm.D.",
Thomas Daly, M.D.z, Jeffrey Chalmers, Pharm.D.l, David Stowe,
Rle, Kathryn Teng, M.D.%; (1) Department of Pharmacy,
Cleveland Clinic, Cleveland, OH (2) R. Tomsich Pathology &
Laboratory Medicine Institute, Cleveland Clinic, Cleveland, OH
(3) Medicine Institute, Cleveland Clinic, Cleveland, OH
PURPOSE: Cleveland Clinic’s Personalized Medication Program
is incorporating evidence-based pharmacogenomics into routine
patient care. An initiative of our program is to develop clinical
decision support (CDS) tools to guide pharmacogenomic testing
and gene-based drug prescribing at the point of care. Herein, we
describe the development of our pharmacogenomic CDS tools,
and evaluate the impact on patient care.

METHODS: Provider-specific pharmacogenomic CDS tools were
developed per electronic health record (EHR) Meaningful Use
criteria for the gene-drug pairs 7PMT-thiopurines, HLA-
B*57:01-abacavir and HLA-B*15:02-anticonvulsants. Pharma-
cogenomic CDS was integrated into the EHR at 10 Cleveland
Clinic hospitals and 16 outpatient centers in Ohio and Florida. A
formative evaluation was conducted to determine if the alert lan-
guage was easy to comprehend and if alerts disrupted workflows.
From July 1, 2013 to June 30, 2014 we evaluated alert firing and

prescribing practices for the first two gene-drug pairs, TPMT-
thiopurines and HLA-B*57:01-abacavir, integrated into our
EHR.

RESULTS: To accommodate provider-specific CDS at multiple
hospitals and outpatient centers, a total of 50 custom rules and
alerts (i.e., 7 for TPMT-thiopurines, 8 for HLA-B*57:01-abaca-
vir, and 35 for HLA-B*15:02-anticonvulsants) were integrated
into the EHR. Linked to the CDS tools were Cleveland Clinic
specific pharmacogenomic guidelines that provide gene-based
pharmacotherapy recommendations. Test results and pharma-
cogenomic guidelines were integrated into the EHR order com-
poser field for clinician convenience. During the study period 936
TPMT and 342 HLA-B*57:01 alerts fired. No patient positive for
HLA-B*57:01 was prescribed abacavir, and no patient with low/
absent TPMT activity was prescribed a thiopurine. Only 13% of
clinicians found the alerts to negatively disrupt workflow, and
only 8% of clinicians found the alert language difficult to inter-
pret.

CONCLUSION: Numerous custom rules and alerts are necessary
when integrating pharmacogenomic CDS into a large healthcare
system. Clinicians found our CDS to be minimally invasive and
easy to comprehend.

207. Establishment of an electronic health record-driven
pharmacist-managed clinical pharmacogenomics service J. Kevin
Hicks, Pharm.D. Ph.D., Marc Willner, Pharm.D., Jeffrey Chalmers,
Pharm.D., Mandy Leonard, Pharm.D., David Stowe, RpH, Scott
Knoer, Pharm.D.; Department of Pharmacy, Cleveland Clinic,
Cleveland, OH

PURPOSE: Cleveland Clinic’s Personalized Medication Program
established a pharmacist-managed pharmacogenomics consulta-
tion service that is fully integrated into our electronic health
record (EHR). An EHR-driven consultation service provides
clinicians an efficient method of contacting a pharmacist to pro-
vide services such as 1) interpretation of pharmacogenomic test
results, 2) providing patient-specific, gene-based pharmacother-
apy recommendations, 3) answering questions about how phar-
macogenomics may be used to address drug intolerance or non-
response, or 4) providing pharmacogenomic education for
patients.

METHODS: A pharmacogenomics consultation service is
provided by clinical pharmacists trained in pharmacogenomics.
Although pharmacogenomic pharmacists are centralized on
Cleveland Clinic’s Main Campus, this service is available to 9
Cleveland Clinic hospitals and 16 outpatient centers across Ohio.
To provide all clinicians convenient access to our pharmacoge-
nomic pharmacists, a consultation request tool was integrated
into the EHR across all hospitals and outpatient centers in Ohio.
Clinicians requesting a pharmacogenomics consultation must
complete a short questionnaire to determine the purpose of the
consult (e.g., test interpretation, dosing recommendations, or
patient education). A contact number is provided for urgent ques-
tions. Consult requests are routed to a pharmacist via an EHR
messaging system, and patient-specific recommendations are
entered into the EHR. Additionally, a decision support alert fires
at the point of pharmacogenomic test ordering that reminds clini-
cians of the pharmacogenomics consult service and provides a
link to the consult order.

RESULTS: Because it is not currently feasible to place pharma-
cogenomic trained pharmacists at all Cleveland Clinic sites, our
EHR guided pharmacogenomics service provides an efficient
workflow for physicians to contact centralized pharmacogenomic
pharmacists. This service is available to physicians at 9 hospitals
and 16 outpatient centers across Ohio, with plans to expand to
Cleveland Clinic Florida.

CONCLUSION: An EHR integrated pharmacogenomics consul-
tation service enables the dissemination of clinical services by cen-
tralized pharmacogenomic pharmacists across a large healthcare
system.
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208. Development and implementation of pharmacist-led clinical
pharmacogenetics services within a personalized medicine program
Kristin Weitzel, Pharm.D., CDE, FAPhA"', larisa H. Cavallari,
Pharm.D.z, Amanda Elsey, MHA3, Aniwaa Owusu Obeng,
Pharm.D.", Benjamin Staley, Pharm.D., BCPS’, Jennifer Ashton,
Pharm.D.”, Teresa Vo, Pharm.D.°, Ben Kong, Pharm.D.*, Tara
Higgins, Pharm.D.”, Rhonda Cooper-DeHoff, Pharm.D., MS, FAHA,
FCCP®, Julie Johnson, Pharm.D., BCPS, FCCP, FAHA’; (1)
Department of Pharmacotherapy and Translational Research;
Center for Pharmacogenomics, University of Florida, Gainesville,
FL (2) Department of Pharmacotherapy and Translational
Research, University of Florida, Gainesville, FL (3) Dept of
Pharmacotherapy and Translational Research, University of
Florida, Gainesville, FL (4) University of Florida, Gainesville,
FL (5) University of Florida Health Shands Hospital, Gainesville,
FL (6) University of Florida (7) UF Health Shands Children’s
Hospital, Gainesville, FL (8) Dept of Pharmacotherapy and
Translational Research; Division of Cardiovascular Medicine;
Center for Pharmacogenomics, University of Florida, Gainesville,
FL (9) UF Health Personalized Medicine Program; Department
of Pharmacotherapy and Translational Research, Center for
Pharmacogenomics; University of Florida, Gainesville, FL
PURPOSE: We describe a novel pharmacist-led clinical pharma-
cogenetics service established within an academic health center-
based Personalized Medicine Program (PMP).

METHODS: The UF Health PMP is a pharmacist-led, multidisci-
plinary initiative that launched in 2012 with a pilot CYP2C19-clo-
pidogrel implementation aimed at tailoring antiplatelet therapies
after coronary artery stent placement. Initial program efforts have
focused on pharmacogenetics, with a long-term goal of expansion
to disease-risk prediction and stratification. The pilot CYP2CI19-
clopidogrel implementation includes pharmacist collaboration
with cardiologists, pathologists, geneticists, and technology
experts in multiple areas (e.g., patient care processes, informatics,
genotyping procedures, medication-use policies, education, and
outcome assessment) and has served as a model for establishing
additional pharmacist-led clinical pharmacogenetics services
within our institution.

RESULTS: To date, the CYP2CI9-clopidogrel service remains
standard of care after stent placement, and additional drug-gene
pairs have been implemented, including thiopurine methyltrans-
ferase (TPMT) testing in patients receiving thiopurine medica-
tions and interferon lambda 3 (/FNL3) testing in select hepatitis
C patients. Approximately 1500 patients have been genotyped
within the pharmacogenetics service, with pharmacist consultation
and recommendations provided for patients with actionable geno-
type results. A pilot CYP2D6-opioid initiative is also underway in
collaboration with community-based family medicine providers.
In addition to providing comprehensive medication management
services, initiatives include components for assessing implementa-
tion metrics; clinical outcomes, either retrospectively (for
CYP2C19 and TPMT testing) or prospectively (for CYP2D6 test-
ing); and provider attitudes towards clinical pharmacogenetics. A
pharmacist-developed interdisciplinary, online continuing educa-
tion program that offers personal genotyping with case-based
application of test results is also being implemented and
evaluated.

CONCLUSION: The pharmacist-led clinical pharmacogenetics
services at our institution provide models for novel approaches to
individualizing drug therapy, preparing clinicians to provide
genotype-guided therapy, and measuring important outcomes
with these efforts.

Psychiatry

210. Outpatient laboratory monitoring of lithium and calcium in
lithium-treated patients with bipolar disorder — a drug utilization
evaluation Chui Ping Lee, Pharm.D, Alan So, B Pharm., Emily
Fung, B Pharm; School of Pharmacy, The Chinese University of
Hong Kong, Hong Kong, Hong Kong

PURPOSE: Lithium is an effective mood stabilizer for treating
bipolar disorder. However, considering its narrow therapeutic index
and adverse effects, routine monitoring is required. As suggested by
a number of clinical guidelines, patients taking lithium should at
least have lithium test every 6 month along with renal function
(RFT), thyroid function (TFT) and calcium level monitoring annu-
ally. This study was designed to investigate the rate of adequate
monitoring for lithium therapy in outpatient setting and the impact
of pharmacist intervention on improving the monitoring.
METHODS: The first part of this study was a retrospective
review concerning the rate of adequate lithium monitoring in
adult bipolar patients attending a psychiatric outpatient clinic of
a teaching hospital in Hong Kong during 1/6/2013 to 30/9/2013.
Data was retrieved retrospectively through computerized data-
bases. Patients who received at least two lithium tests, or one
RFT, TFT or calcium test annually were identified and recorded
as having adequate laboratory monitoring. In the second part, a
physician reminder note was placed in the chart of patients with-
out adequate laboratory monitoring. The primary outcome was
the rate of adequate monitoring and the percentage of patients
having adequate monitoring after pharmacist intervention.
RESULTS: Among the 211 patients recruited, the rates of ade-
quate monitoring for lithium test, RFT and TFT were 33.2%,
85.5% and 77.3%, respectively. Regarding the impact of pharma-
cist intervention, the rate of laboratory test ordering was higher
in the intervened group compared with the control group (45.5%
v.s. 29.3%). Calcium level was monitored in 29.4% of patients.
CONCLUSION: The rate of lithium level monitoring was low
while the rates of adequate RFT and TFT monitoring were satis-
factory. Findings from this study suggested that pharmacist inter-
vention appeared to have improved the monitoring for lithium
therapy. Long-term services specifically aim to improve the rate
of monitoring should be explored.

Pulmonary

211. Pharmacist impact on inpatient drug therapy as part of the
interdisciplinary cystic fibrosis team Hanna Phan, Pharm.D."
Mary Babico, Pharm.D.%, Allison George, Pharm.D.%, William
Foxx-Lupo, Pharm.D.*, Glenda Drake, RT>, Benjamin Kleifgen,
M.D., Cori Daines, M.D.% (1) University of Arizona, Colleges of
Pharmacy and Medicine, Tucson, AZ (2) University of California
Davis Medical Center, CA (3) Banner University Medical Center
— Tucson (4) University of Washington (5) University of Arizona,
College of Medicine

PURPOSE: To assess the impact of clinical pharmacy services as
part of an interdisciplinary team, on drug therapy delivery and
patient outcomes as part of cystic fibrosis (CF) patient care.
METHODS: This was a retrospective study of adult and pediatric
patients with CF admitted for an acute pulmonary exacerbation
(APE) during either six-month pre- and post-intervention period.
Pharmacist intervention included a detailed admission patient
care plan including patientsO medical history, recommended ther-
apies, and monitoring. Data collection included demographics,
drug therapy, time to drug therapy and monitoring parameters,
length of stay, and adverse drug events. Appropriate drug therapy
was defined based on evidence-based practices during the time
periods. Descriptive and inferential statistical analyses were com-
pleted with STATA vl11.1.

RESULTS: A total of 94 and 58 patients were included pre-
and post-intervention, respectively. Demographics were similar
between groups, except greater F508del homozygous mutation
in the post-period (p < 0.001). Selection of appropriate empiric
(based on culture history and patient factors) and post-culture
antimicrobial therapy in the Ist 24 hr (p < 0.001 and p = 0.04
respectively) was more frequent post-intervention. Time to
appropriate empiric antimicrobial was not significantly different
between periods; however, time to appropriate post-culture
antimicrobial was shorter post-intervention (p = 0.04). Selection
of appropriate other acute and chronic (p < 0.001) therapy in
the Ist 24 hr was more frequent post-intervention. Appropriate
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monitoring orders were more frequent post-intervention
(p <0.001). There was no difference in documented adverse
drug events. In a multiple linear regression model, greater base-
line FEV1 (p =0.028) and interdisciplinary team intervention
with a pharmacist (p = 0.01) were associated with lower length
of stay.

CONCLUSION: As part of an interdisciplinary CF team, clinical
pharmacists can help optimize drug therapy as part of APE admis-
sions and improve delivery of appropriate acute and chronic treat-
ment, which may affect patient outcomes such as length of stay.

Transplant/Immunology

212. Innovations through information technology a process for
mycophenolate risk evaluation mitigation fulfillment. Demetra
Tsapepas, Pharm.D., BCPS', Felicia Morales-Castro, BSc?; (1)
Department of Pharmacy, NewYork-Presbyterian Hospital,
Columbia University Medical Center, New York, NY (2)
NewYork-Presbyterian Hospital, Columbia University Medical
Center, New York, NY

PURPOSE: Risk Evaluation Mitigation Strategies (REMS),
required by the FDA, were developed to ensure the benefits of a
medication outweigh its risks. Currently, two immunosuppressive
agents used in solid organ transplantation have FDA-mandated
REMS programs: belatacept and mycophenolate. In 2012, REMS
for mycophenolate was approved to ensure the safe use in women
of childbearing potential. Fulfillment of intricate REMS can be
complex, integration of requirements into the work-flow with
novel and innovative solutions using healthcare information tech-
nology (HIT) may ensure institutional compliance and patient
safety.

METHODS: Development of REMS-solutions involved a multi-
disciplinary collaboration between pharmacists, physicians,
nurses, and members of quality and information technology divi-
sions. A mycophenolate medication use guideline was developed
to outline the REMS components and a five-step fulfillment pro-
cess (fig 1). Stepl: Prescriber enrollment; Step2: Pregnancy test-
ing; Step3&4: Patient education and patient-prescriber
acknowledgement form; StepS: mycophenolate pregnancy registry.
The guideline served as the framework to customize our institu-
tion’s computerized physician order entry (CPOE) system. Cus-
tomized subfolders and order-entry forms with clinical decision
support (CDS) algorithms guide prescribers through REMS com-
ponents for female patients between 9-59 years of age, institu-
tion-specific interpretation of ‘childbearing potential.’

RESULTS: Since 2013, 119 females of childbearing potential have
been listed for transplantation at our center, 88% have completed
the REMS process in full. Since implementation of our five-step
process we have an overall increase in compliance to REMS ful-
fillment; education, patient-prescriber acknowledgement form,
and pregnancy testing. Compliance rates on a monthly basis
range from 60-100% and continuous education to providers is
ongoing to optimize the process.

CONCLUSION: Healthcare organizations must be resourceful to
ensure fulfillment and compliance with intricate REMS program
requirements. Ongoing exchange and generalizable approaches of
enhancements to CPOE systems and practical HIT customization
for special patient populations is important to enhance standards
in patient care. Innovative approaches improved mycophenolate
REMS fulfillment at our organization.

INTERNATIONAL CLINICAL PHARMACY
EDUCATION AND TRAINING

Ambulatory Care

213. Impact of a student-led HIV screening program in Ndejje,

Uganda Kevin Rynn, BS, Pharm.D.!, Paul Gaura, BS, Pharm.D.
Candidate’, RaeAnn Hirschy, BS, Pharm.D. Candidate’, Alyssa

Wenzel, Pharm.D.], Freddy E Kitutu, MSC, MPSZ, Moses
Arinaitwe, MBChB-MUK, MScPublic Health-UMU?, Jacqueline
Namatovu, BS®, Inis Bardella, M.D.'; (1) Rosalind Franklin
University of Medicine and Science, North Chicago, IL (2)
Makerere University College of Health Sciences, Kampala,
Uganda (3) Ndejje HealthCentre IV, Ndejje, Uganda

PURPOSE: This study aimed to evaluate the effectiveness of a stu-
dent-led HIV education and screening event held in the community
by measuring participant satisfaction rates and whether HIV
screenings increased the proportion of patients receiving testing.
METHODS: Adults participating in a HIV screening event held
in October of 2014 at Hope of Women and Children Victims of
Violence (HOCW) school for refugees living in Ndejje, Uganda
were included in this investigation. The event was sponsored by
Ndejje HealthCentre 1V, a local government run clinic. Partici-
pant data collected included demographic information, overall
satisfaction, HIV status, willingness to recommend the screening
to others, and likelihood that they would have received testing if
not present at HOCW that day. Participants rated their satisfac-
tion on a five-point scale with a score of 5 being “very satisfied”
to 1 being “very dissatisfied.”

RESULTS: Forty-eight adults participated in the screening event
with an average age of 28 (range 18-62) years. Twenty-three per-
cent of these individuals were male. All participants tested nega-
tive for HIV. The mean satisfaction score was 4.69/5.0. 79.0%
reported feeling “very satisfied” with the screening, 14.5% were
“a little satisfied,” and 4.2% reported “neutral” feelings about
the screening. One patient (2.1%) was “very dissatisfied” with the
experience. All patients reported that they would tell others if
HOCW were to hold another HIV screening day in the future.
8.3% of patients reported that they would not have gotten tested
if not for the screening held at HOCW on that day.
CONCLUSION: Student involvement in this event was well
received with high satisfaction scores by the community. The
event increased the proportion of individuals receiving testing in
Ndejje, Uganda. Continued student involvement in these types of
activities at HOCW is beneficial to participants and increases
health awareness in the community.

Education/Training

216. Role of the American faculty preceptor during a new
international advanced pharmacy practice experience Jon
Wietholter, Pharm.D., BCPS", Jennifer Confer, Pharm.D., BCPS',
Renier Coetzee, Pharm.D.%; (1) School of Pharmacy, Department
of Clinical Pharmacy, West Virginia University, Morgantown,
WV (2) University of the Western Cape, Cape Town, South
Africa

PURPOSE: To describe the role of an American faculty precep-
tor during the initial five years of the West Virginia University
School of Pharmacy (WVUSOP) international advanced phar-
macy practice experience (APPE) in South Africa.

METHODS: In 2009, WVUSOP began an international collabo-
ration providing students an opportunity to complete an APPE
in the South African public healthcare sector. To date, fifteen stu-
dents, one PGY-1 pharmacy practice resident, and three PGY-2
Internal Medicine pharmacy residents have completed the experi-
ence. In addition, a WVUSOP faculty member has accompanied
the students to South Africa during the first week of the four
week APPE for four of these five years.

RESULTS: Multiple strengths of having a faculty member travel
abroad have been discovered, including providing the students a
level of comfort as they are in an unfamiliar environment, allow-
ing for the provision of lectures and/or topic discussions to South
African pharmacy students and faculty on various topics, and
providing oversight for extensive topic discussions, specifically on
HIV and tuberculosis, followed by application of this material to
actual patients. Noted limitations have included the inability to
be present in South Africa for the entire four weeks and limited
contact with the students upon returning to the United States
during the final three weeks of the experience.
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CONCLUSION: Overall, the strengths of having the ability to
send a faculty member during the infancy of a new international
APPE greatly outweighed the limitations. Due to the involvement
of the faculty member, South African colleagues have been
trained on appropriate precepting skills and beginning in 2015, a
WVUSOP faculty preceptor will no longer be travelling to South
Africa with the students. Additionally, the experience has allowed
those who have participated the opportunity to promote an
improved understanding of global health issues to fellow WVU-
SOP faculty members.

217. Perceived continuing educational and professional training
needs for pharmacists in the United Arab Emirates: results of two
surveys Geoffrey Wall, Pharm.D.', Nababrata Ghosh, BPharm?,
Mariam Galadari, Pharm.D.>; (1) Drake University College of
Pharmacy, Des Moines, IA (2) WebRx, India (3) Emirates
Medical Association, United Arab Emirates

PURPOSE: Programs to foster clinical pharmacy skills in the
Middle East are relatively sparse compared to other areas of the
world. Additionally, it is unknown what educational activities
United Arab Emirate (UAE) pharmacists themselves would find
valuable. With the endorsement of the Ministry of Health
(MOH) of the UAE, two surveys were designed by the authors
and sent to UAE pharmacists.

METHODS: Two surveys were designed to assess what areas of
pharmacy and medicine that UAE pharmacists felt they needed
more training in to advance their practices. The first survey was
posted on a central website with a link to its address sent electron-
ically to UAE pharmacists. The second survey was distributed
electronically to a group of pharmacists who attended an all-day
continuing education (CE) conference in Abu Dhabi, UAE.
RESULTS: In the first survey 109 completed surveys out of 160
sent. The majority of respondents had completed Bachelors or
Doctor of Pharmacy training. 64% practiced in a community set-
ting. 96% of respondents felt more advanced training would be
helpful to advancing their clinical skills. The areas respondents
felt would be most helpful to their practices included manage-
ment of chronic kidney disease, antimicrobial stewardship, and
chronic heart failure. Respondents felt most comfortable manag-
ing hypertension. Yearly symposia supplemented by online tools
were the educational approach favored by respondents (53%).
The second survey was sent electronically to 304 pharmacists
from UAE and other areas of the Gulf region. Results from that
survey and a comparison between the surveys will be presented
at the Meeting.

CONCLUSION: UAE pharmacists feel that CE programs focus-
ing on pharmaceutical care in several areas of medicine are
important to advance their practices. A coordinated system of
programs developed with the UAE MOE should be considered to
meet these needs.

219. Development of a Pharm.D. degree program at the National
University of Singapore Grant Skilar, Pharm.D.; Department of
Pharmacy, National University of Singapore, Singapore,
Singapore

PURPOSE: Pharmacy education in Singapore is provided by the
Department of Pharmacy at the National University of Singa-
pore. The entry to practice degree is a 4-year Bachelor of Science
in Pharmacy. However, with the increasing complexity of drug
therapy, it is critical that pharmacists have the opportunity to
acquire advanced pharmacotherapy knowledge and clinical skills.
In order to meet this need, in 2006, we embarked on the develop-
ment of a Doctor of Pharmacy (Pharm.D.) degree program.
METHODS: We modelled our program after the 2-year, post-BS
degree programs in Canada and the US. The first year of the pro-
gram consists of coursework in advanced pharmacotherapy,
research methodology, drug information, physical assessment,
clinical pharmacokinetics and pharmacoeconomics. Higher level
teaching strategies are utilized, including, case-based learning,

self-directed learning and objective structured clinical examina-
tions (OSCE’s). The second year is comprised of eight 5-week
clinical clerkships in areas such as adult general medicine, acute
care medicine, critical care, ambulatory care and drug informa-
tion. Clerkships may be done locally or at affiliated institutions
in the US. Every student must also complete a research project.
Applicants are required to be Singapore-registered, practicing
pharmacists with 1-2 years of relevant work experience.
RESULTS: The first class was enrolled in August 2009. Class
sizes range from 5 to 11 students. To date, 34 students have com-
pleted the program. Graduates have gone on to lead the develop-
ment of clinical pharmacy services at many hospitals in
Singapore, and several are in the process of attaining specialist
pharmacist accreditation.

CONCLUSION: n/a.

220. Development of a PGY1 pharmacy residency program at the
National University Hospital in Singapore Grant Sklar,
Pharm.D.!, Siew Woon Lim, MSc Clinical Pharmacy, BCOP?,
Tuck Seng Wu, BScPharm, MHSM?, Simeon Tang, Pharm.D.%,
Patrick Wong, Pharm.D.%; (1) Department of Pharmacy, National
University of Singapore, Singapore, Singapore (2) Department of
Pharmacy, National University Hospital, Singapore, Singapore
PURPOSE: With the increasing complexity of drug therapy
and patient populations, it is important that pharmacists
acquire advanced pharmacotherapy knowledge and clinical
skills in order to optimize the drug therapy and outcomes of
patients. A residency program is one way to do this as it pro-
vides a structured, directed training program in a defined area
of pharmacy practice. With this in mind, the Department of
Pharmacy at the National University Hospital (NUH) devel-
oped the first post-graduate year 1 (PGY1) residency program
in Singapore.

METHODS: The program was developed according to American
Society of Health-System Pharmacists (ASHP) residency stan-
dards. Compulsory learning experiences in the l-year program
include: cardiology, critical care, nutrition support, oncology,
adult general medicine, pediatrics, infectious diseases, ambulatory
care, practice leadership and medication safety. Each resident
must also complete a research project. Applicants must be Singa-
pore-registered, practicing pharmacists with at least 1-2 years of
relevant patient-care work experience. Preceptors for the various
learning experiences are pharmacists with advanced degrees, and/
or PGY1 or PGY2 residency training.

RESULTS: The first residents were enrolled into the program in
April 2012. To date, 7 pharmacists have completed the program.
So far all of the residents have been staff pharmacists from NUH.
CONCLUSION: Future plans include accepting applicants from
other hospitals in Singapore, and applying for ASHP accredita-
tion of the program.

221. Comparative systems global pharmacy fellowship 7risha Seys
Ranola, Pharm.D.", Connie Kraus, Pharm.D.", Lori DiPrete Brown,
MSPH, MTS? Jeanette Roberts, Ph.D., MPH'; (1) School of
Pharmacy, University of Wisconsin-Madison, Madison, WI (2)
Global Health Institute, University of Wisconsin-Madison,
Madison, WI

PURPOSE: The University of Wisconsin (UW) School of Phar-
macy, in collaboration with the University of the Western Cape
(UWCQ), Cape Town, South Africa, recently developed a two-year
Comparative Health Systems Global Pharmacy Fellowship. The
purpose of this research fellowship is to advance the training of
post-graduate pharmacists in global public health, systems
strengthening, and quality improvement (QI) methods.
METHODS: Fellows from UW and UWC will spend time in
each country to frame research questions of mutual benefit to
both countries. The World Health Organization’s (WHO) Moni-
toring the Building Blocks of Health Systems for low resourced
settings will serve as a guide for data collection and a resource
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for standardized indicators by which to measure outcomes and
impact. Standard principles of QI will be used to conduct the
research project. Overarching themes for the QI projects are as
follows:

® Improving access to essential medications
® Improving the rational use of medications
® Improving patient adherence to therapies

RESULTS: Fellows will collect, analyze, and interpret objective
data to determine the impact of the interventions and report these
data to the Ministries of Health, university mentors, WHO, and
invested stakeholders.

CONCLUSIONS: Graduates of this novel fellowship will be pre-
pared to appreciate the assets and limitations of health systems in
both countries in order to design interventions to address health
disparities both locally in their practice settings, and globally,
through research, advocacy, policy efforts, and ongoing interna-
tional collaboration.

222. Expectations of professional students in a dental and
pharmacy program Andrew Smith, Pharm.D., BCPS (AQ-CV)!,
Becky Smith, DDS?, Betty Blackmon, JD? (1) UMKC School of
Pharmacy, Kansas City, MO (2) UMKC School of Dentistry,
Kansas City, MO (3) UMKC School of Social Work, Kansas
City, MO

PURPOSE: The proposed 2016 ACPE standards include an
emphasis on interprofessional education (standard 11). Building
an environment of mutual respect can be facilitated with knowl-
edge of students’ expectations and motivations for career paths.
This study was undertaken to determine the similarities and dif-
ferences in these parameters in the first year professional class of
a school of pharmacy and dentistry.

METHODS: A 19 question survey was distributed to incoming
Doctor of Dental Surgery (D.D.S) (n=74) and Doctor of
Pharmacy (Pharm.D.) (n = 138) students. The survey assessed
demographic data, educational experience, and expected work-
load in their degree program. Responses were anonymous. Sta-
tistical analysis was performed using SPSS version 22. Chi
squared test was used for categorical data and student’s t-test
for continuous data. A p value of < 0.05 was considered statis-
tically significant.

RESULTS: The response rate was 90% (119/132). There was no
statistical difference in number of fulltime students (Pharm.D.
99% versus D.D.S 100%; p=NS), married students (Pharm.D.
18% versus D.D.S. 27%; p=NS), or students with children
(Pharm.D. 8% versus D.D.S. 14%; p=NS). There was a signifi-
cant difference in the number of students with a previous college
degree (D.D.S. 100% versus Pharm.D. 27%; p < 0.0001). Career
motivations differed between specialties. Dental students were
more likely to have a family member in the profession (46% ver-
sus 25%; p = 0.002) and have felt family pressure (69% versus
54%; p = 0.039). Dental students were also more likely to select
control of time (66% versus 43%; p = 0.002), self-employment
(74% versus 14%; p < 0.0001), and working with hands (68%
versus 18%; p < 0.001).

CONCLUSION: Demographics did not differ significantly but
there were differences in motivations for entering the career path.
Developing rapport during interprofessional education activities
is important. These results can be used to identify similarities and
differences between dental and pharmacy students.

223. Creation and delivery of a clinical pharmacy practice and
education program for international participants in the US Nancy
Shapiro, Pharm.D.', Maika Patino, Pharm.D.!, Hsiang-Wen Lin,
M.S., Ph.D.2, Alan Lau, Pharm.D.'; (1) Department of Pharmacy
Practice, University of Illinois at Chicago College of Pharmacy,
Chicago, IL (2) School of Pharmacy and Graduate Institute,
China Medical University, Taichung, Taiwan

PURPOSE: To develop a short-term summer program on con-
temporary clinical pharmacy practice and education for pharmacy
students and pharmacists from Taiwan.

METHODS: As part of our collaboration with China Medical
University in Taiwan, we developed a month-long summer pro-
gram in 2013 for 25 participants from 4 different universities. The
purpose of this program was to nurture interest in clinical phar-
macy practice and education. The program was conducted by 30
pharmacy faculty and included topics on common disease states
in various inpatient and ambulatory settings, clinical skill
enhancement, description of unique clinical pharmacy practice
models, and patient case-based teaching. In 2014, the program
was expanded to 42 students from 7 universities including stu-
dents from Hong Kong and Macau.

RESULTS: The participants had a wide variety of pharmacy prac-
tice and education experiences. At baseline, the majority indicated
that they had not taken a medication history or interviewed a
patient before, but had some comfort with writing SOAP notes
and taking blood pressure measurements. At the end of the pro-
gram, the majority of them expressed a high level of interest in the
clinical topics presented and felt their comfort in those areas
improved. Most participants had a high interest in completing a
PGY1 residency or a Ph.D. program afterwards, and many
expressed an interest in receiving additional clinical pharmacy edu-
cation in the US. One has already submitted her application for a
Pharm.D. program in US. The majority of the participants gave
the program a very high rating for overall quality, usefulness, orga-
nization, and would highly recommend this program to others.
CONCLUSION: The collaboration has created a novel clinical
education program for international pharmacy students, allowing
them to increase their clinical skills and knowledge. The increased
understanding of clinical practice in the US may help shape their
future academic and professional development.

224. iForumRx.org — using the world wide web to connect
ambulatory care pharmacists around the globe Katie Kiser,
Pharm.D., BCACP", Stuart Haines, Pharm.D., BCACP, BCPS, BC-
ADM?, Dave Dixon, Pharm.D., BCPS, CDE, CLS, AACC, FNLA®,
Allen Tran, Pharm.D.*; (1) Department of Pharmacy Practice,
South College School of Pharmacy, Knoxville, TN (2)
Department of Pharmacy Practice and Science, University of
Maryland School of Pharmacy, Baltimore, M.D. (3) Department
of  Pharmacotherapy and Outcomes Science, Virginia
Commonwealth University School of Pharmacy, Richmond, VA
(4) MedStar Health, Baltimore, M.D.

PURPOSE: Develop an interactive, grassroots, non-commercial
web-based community that connects ambulatory care pharmacists
to discuss recently published research manuscripts and adopt evi-
dence-based patient care practices.

METHODS: iForumRx.org was developed and implemented in
April 2010 using Drupal — a free, open source content manage-
ment system. iForumRx features the delivery of educational con-
tent with interactive elements that allow members to comment on
content, participate in polls, “like” and “tweet” content, and initi-
ate forum discussions on a variety of topics. The focus is on the
application of evidenced-based medicine from landmark studies
and recently published literature to clinical practice through the
use of brief commentaries, video panel discussions, and practice-
based resource collections. Key clinical trials and guidelines
resource pages are maintained for several disease states (e.g.,
hypertension, heart failure) that have been used as educational
tools by ambulatory care pharmacy practitioners with their stu-
dents and residents.

RESULTS: iForumRx.org has more than 1600 registered mem-
bers and 70 volunteer content contributors from around the
world. Video panel discussions and commentaries have reached
thousands of viewers. The most viewed content was a commen-
tary on the 2013 ACC/AHA Lipid Guidelines (> 12,000 views)
and a video panel discussion on Tiotropium for Uncontrolled
Asthma (> 11,000 views). Twitter has increased exposure to iFor-
umRx content with 55 tweets reaching over 2100 Twitter users.
Twitter followers increased from 3 to 84 between May 2014 and
February 2015.
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CONCLUSION: iForumRx is an interactive, web-based, global
community that connects practitioners and trainees. It serves as
an important unbiased educational resource for improving the
application of evidence-based medicine to clinical practice.

225. Pharmacy resident collaboration in global health initiative with
clinical pharmacists in haiti to advance pharmacy services
Dominick Caselnova, III, BS, MHA, FASHP!, Julie McCoy,
Pharm.D.", Vidya Nair, Pharm.D.!, Martin Elie, Pharm.D.?,
Samahel Joseph, Ph, MSc?, Stellar Yi, Pharm.D.!, Levi Lancaster,
Pharm.D.!, Naoto Oki, Pharm.D.!, Eric Kastango, MBA, RPh,
FASHP* Peter Cantor, B.S. Ed.”; (1) Providence St. Peter
Hospital, Olympia, WA (2) Hopital Bernard Mevs, Port Au
Prince, Haiti (3) Hopital Universitaire de Mirebalais/ZL/PIH,
Mirebalais, Haiti (4) Clinical 1Q, LLC and CriticalPoint, LLC,
Madison, NJ (5) CriticalPoint, Gaithersburg, MD

PURPOSE: The objective of this quality improvement project is
for pharmacists and pharmacy residents to work with pharmacist
colleagues in Haiti to develop clinical and operational initiatives
which will improve caregiver competencies in providing a higher
level of care to their patients.

METHODS: This project has been determined to be quality
improvement by IRB. Pharmacists in the Southwest Washington
Region will collaborate with pharmacists in Haiti at Hopital Ber-
nard Mevs/Project Medishare and Hopital Universitaire de Mire-
balais with Partners in Health (HUM/PIH), to determine the
highest value services to be implemented. We will evaluate the
collaboration based on interventions made and effects realized in
three phases: 1) Pre-implementation: pharmacy residents and
team will devise an outline of the proposed program to be imple-
mented in collaboration with pharmacists in Haiti, based on site
visit and completing USP797 gap analysis and ASHP Pharmacy
Practice Model Initiative (PPMI) self-assessment. 2) Onsite imple-
mentation: pharmacy residents will collaborate with Haitian phar-
macy staff to provide education and implement sustainable
services within the existing infrastructure. 3) Post-implementation
evaluation: data collected from the learning experience will be
analyzed and interpreted by residents upon return from Haiti.
Outstanding action items may be completed after return from
Haiti, via teleconference or webinar.

RESULTS: Data from the USP 797 gap analyses and the ASHP
PPMI self-assessment will be presented. In addition, data will be
collected to measure project outcomes relative to clinical and
operational quality improvement initiatives.

CONCLUSIONS: We hope to demonstrate evidence of a sustain-
able, positive impact on pharmacy services via data collected
through this international project.

227. The Asian Conference on Clinical Pharmacy (ACCP-Asia)
Roger Lander, BSPharm, Pharm.D., FCCP, FASHP, BCACP',
Joseph Dean, BSPharm, Ph.D.?, Mikio Nishida, BSPharm, Ph.D.?,
Hyun-Taek Shin, BSPharm, Pharm.D.*, Robert Henderson,
BSPharm, Pharm.D., FCCP, FASHP, BCPS', Michael Hogue,
Pharm.D., FAPhA, FNAP], Paula Thompson, Pharm.D., MS,
BCPS!, Zhu Zhu, BSPharm’, Charles Sands, III, BSPharm,
Pharm.D.*; (1) Pharmacy Practice Department, McWhorter
School of Pharmacy, Samford University, Birmingham, AL (2)
McWhorter  School of Pharmacy, Samford Univesity,
Birmingham, AL (3) Department of Pharmacy Practice, College
of Pharmacy, Meijo University, Nagoya, Japan (4) College of
Pharmacy, Sookmyung University, Seoul, South Korea (5)
Department of Clinical Pharmacy, Peking Union Medical College
Hospital, Beijing, China

PURPOSE: The idea for the ACCP-Asia was developed in 1995
when two simultaneous study tours for pharmacists from Korea
and Japan were being held at Samford University: the need for a
practical conference where Asian pharmacists could exchange
ideas on clinical pharmacy. In 1996 representatives from China,
Korea, Japan and the USA met in Seoul, Korea to plan for the

first conference. The first conference was held at Samford Univer-
sity in Birmingham, Alabama in 1997.

METHODS: The vision of ACCP-Asia is to be the leading force
in Asia in initiating and promoting clinical pharmacy practice,
education, and research. ACCP-Asia is composed of clinical phar-
macy practitioners, educators, researchers, administrators and
other interested individuals who provide leadership, direction,
advocacy, and a place for idea exchange in order to promote
excellence in clinical pharmacy.

RESULTS: Many Asian countries have developed national poli-
cies mandating clinical pharmacy services. ACCP-Asia was estab-
lished to facilitate compliance with these mandates and provide
opportunities for clinical pharmacy education and training in
modern clinical pharmacy services that ensure optimal medication
therapy outcomes for Asian patients. Samford faculty helped
establish and have contributed to the development of ACCP-Asia
with 12 faculty making 20 trips to Asia to attend the meetings.
Since the first conference, subsequent meetings were initially held
every two years and then annually in major cities in Asia: Shang-
hai and Hong Kong, China; Seoul, Korea; Nagoya, Japan;
Penang and Terengganu, Malaysia; Bangkok, Thailand; Sura-
baya, Indonesia; Manila, Philippines; Singapore; and Haiphong,
Viet Nam. There has been great attendance at these meetings
with 1200 participants at the 2012 meeting in Hong Kong.
CONCLUSION: ACCP-Asia has had a large impact on the
development of clinical pharmacy education and training in Asia
and continues to grow yearly in significance.

228. Development of a Chinese-American clinical pharmacy
clerkship and exchange collaborative Lingli Zhang, M.D."
Kimberly K. Scarsi, Pharm.D., MSc®>, Dezhi Mu, M.D., Ph.D.?,
Mingrong Qie, M.D.", Dong Wang, Ph.D.’>, Keith M. Olsen,
Pharm.D., FCCP? (1) Department of Pharmacy, West China
Second University Hospital, Sichuan University, Chengdu, China
(2) Department of Pharmacy Practice, University of Nebraska
Medical Center, Omaha, NE (3) Department of Pediatrics, West
China Second University Hospital, Sichuan University, Chengdu,
China (4) Department of Obstetrics and Gynecology, West China
Second University Hospital, Sichuan University, Chengdu, China,
China (5) Department of Pharmaceutical Sciences, University of
Nebraska Medical Center, Omaha, NE

PURPOSE: Goals of this collaborative are to increase awareness
of cultural diversity in the delivery of health care and pharmacy
services, to assist in clinical training of Chinese pharmacists and
faculty, and enhance clinical pharmacy services through a bidirec-
tional faculty and student exchange program.

METHODS: In 2012, a planning visit occurred between U.S. and
Chinese University leaders in Chengdu, China, and a professional
exchange program was established. During the inaugural
exchange, the Director of Pharmacy at West China Second
University Hospital of Sichuan University (WCSUH) (West
China Women’s and Children’s Hospital)] spent six months at the
University of Nebraska Medical Center (UNMC) to learn about
U.S. healthcare and pharmacy education. During this visit, an
experiential clerkship was developed to expose fourth-year phar-
macy students to the practice of pharmacy at WCSUH.
RESULTS: To date a total of six pharmacy students have com-
pleted the rotation. The rotation is approximately three weeks in
duration and consists of shadowing Chinese clinical pharmacists
practicing in pediatric neurology, gastroenterology, neonatology,
hematology, obstetrics and gynecology specialties. Students also
experience preparation of traditional Chinese medicines. Students
attend weekly clinical conferences, give case presentations and
lead therapeutic discussions with WCSUH pharmacists. Upon
returning, students present their experiences at pharmacy student
organizational meetings to increase the impact of the experience
across campus. The bidirectional faculty exchange also continues
with seven faculty participating to date. UNMC faculty members
presented at regional Chinese clinical pharmacy symposia on
pharmacy education, clinical pharmacist and resident training,
and advanced health care delivery specialty clinics.
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CONCLUSION: Through the cooperation of two Universities, a
successful international clinical pharmacy clerkship and exchange
program was implemented. Participating students report a greater
appreciation for the delivery of healthcare in diverse settings
through this experience. Faculty members develop collaborative
professional relationships, built upon individual strengths.

229. Cooperative programming leading to enhanced clinical skills of
Indonesian pharmacists Roger Lander, BSPharm, Pharm.D.,
FCCP, FASHP, BCACP', Yulia Trisna, M.Pharm?® Robert
Henderson, BSPharm, Pharm.D., FCCP, FASHP, BCPS', Steve
Stricker, Pharm.D., MS, BCOP?, Paula Thompson, Pharm.D., MS,
BCPS!, Endang Budiarti, M.Pharm*; (1) Pharmacy Practice
Department, McWhorter School of Pharmacy, Samford
University, Birmingham, AL (2) Department of Pharmacy, Cipto
Mangunkusumo Hospital, Jakarta, Indonesia (3) US Medical
Affairs Oncology, Takeda Oncology, Cambridge, MA (4)
Department of Pharmacy, Bethesda Hospital Yogyakarta,
Yogyakarta, Indonesia

PURPOSE: Demonstrate how cooperative programming has
enhanced the skills of Indonesian pharmacists over the last
15 years.

METHODS: Since 2000, faculty members from Samford Univer-
sity’s McWhorter School of Pharmacy (MSOP) have made a con-
certed effort to enhance the education and training of Indonesian
pharmacists. From contacts initially made in 2000, MSOP has sent
one to four practice faculty members to Jakarta and Yogyakarta
to conduct interactive workshops and case-based symposia for
pharmacists and pharmacy educators gathered from throughout
the country. The program consists of MSOP faculty and key lead-
ers in Indonesia working together to develop needs-based work-
shops for Indonesian pharmacists and faculty. Key to this effort
has been the use of interactive, Socratic methods to teach clinical
reasoning and precepting skills in a participatory, open environ-
ment. Following the development of these base areas, subsequent
workshops have focused on disease and drug therapy topics.
RESULTS: The first workshop in 2000 was held in Yogyakarta
where four faculty from the USA provided basic material applica-
ble to hospital and community pharmacy practitioners. Since
then, six trips by MSOP faculty to Jakarta, Yogyakarta, and
University of Indonesia have provided 8 workshops encompassing
72 topical areas, 3 interdisciplinary pharmacist-led case discus-
sions, and presentations regarding academic standardization of
APPEs and pharmacist continuing professional development stan-
dards. Indonesian clinical pharmacy practice has progressed in
several institutions through this cooperative training. Pharmacy
schools in Indonesia are now trying to enhance practical training
for their students because of the transition that is occurring in
the practice of pharmacy.

CONCLUSION: The provision of basic and, more recently,
advanced topical workshops using the Socratic Method in the
areas of clinical service development and implementation, precep-
tor development, and pharmacotherapy optimization and moni-
toring have enabled the pharmacy profession in Indonesia to
move rapidly forward over the last 15 years.

230. Impact of an international introductory pharmacy practice
experience rotation in Uganda, Africa Darowan Akajagbor,
Pharm.D., Nicole Cieri, Pharm.D., BCPS, Jamie Fery, Pharm.D.
Candidate; School of Pharmacy, D’Youville College, Buffalo, NY
PURPOSE: To evaluate student perceptions of the value and
impact of an international introductory pharmacy practice experi-
ence (IPPE) rotation

METHODS: Students at D’Youville College School of Pharmacy
(DYCSoP) are annually selected to participate in a two-week
IPPE with DYCSoP faculty members in Kampala, Uganda. Stu-
dents participating during the 2012-2014 academic years were
asked to complete an anonymous survey. Using a 5-point Likert
scale, the survey questions assessed student perceptions of phar-

maceutical care provision, communication, collaboration, and cul-
tural sensitivity developed during this experience. Students were
also asked about surprising, positive, and negative aspects of
completing an IPPE in Uganda. This study was granted exempt
status by the affiliated institutional review board.

RESULTS: A total of 13 students completed an IPPE in Uganda,
and 14 complete responses were gathered. 93.3% of students
reported they agreed (“strongly agree” or “agree”) that the inter-
national IPPE allowed them to demonstrate the ability to com-
municate with health-care providers and provide patient
education. Students agreed 93.3% of the time that they were able
to collaborate with Ugandan Pharmacy Interns, and 100% of the
time able to interact professionally with culturally diverse teams.
The experience elicited agreement 100% of the time that students
were able to demonstrate cultural sensitivity and understanding
of diverse patient populations. Students reported agreement 50%
of the time that they recognized alternative/indigenous therapies
that may be incorporated into patient care. Conversely, 100% of
students agreed that they were able to identify disease stated
endemic to Ugandans.

CONCLUSION: Based on these results, participation in an inter-
national IPPE in Uganda appears to have a positive impact on
students’ perceptions of pharmaceutical care provision, communi-
cation, collaboration, and cultural sensitivity. Students reported
they were not always able to recognize alternative and indigenous
therapies that may be incorporated into patient care and this may
be an area for improvement for future rotations.

231. Assessing and supporting pharmaceutical management training
and education in low and middle income countries Dawn
Zarembski, Pharm.D., BCPS', Michael Rouse, BPharm (Hons)",
Peter Vlasses, Pharm.D., DSc Hon, BCPS, FCCP', Sameh Saleeb,
M.D., MSc?, David Mabirizi, M.D., MBA, MPH?, Mohan Joshi,
M.D., MSc, MBBS?% (1) Accreditation Council for Pharmacy
Education, Chicago, IL (2) Systems for Improved Access to
Pharmaceuticals and Services (SIAPS) Program Center for
Pharmaceutical Management | Management Sciences for Health,
Arlington, VA

PURPOSE: The USAID-funded Systems for Improved Access to
Pharmaceuticals and Services (SIAPS) Program aims to support
pre- and in-service education programs as a key approach to
strengthening pharmaceutical management capacity in low and
middle income countries (LMICs). SIAPS and its predecessor
(Strengthening Pharmaceutical Systems, SPS) collaborated with
the Accreditation Council for Pharmacy Education (ACPE) to
survey the existing systems for education/training of pharmacists
and pharmacy support personnel (PSP) in selected LMICs, and to
design strategies for improving the quality of pharmacy education.
METHODS: A survey template was developed by ACPE and
SPS. Interviews with key informants were conducted by SPS rep-
resentatives in: Bangladesh, Democratic Republic of Congo,
Dominican Republic, Ethiopia, Kenya, Lesotho, Namibia, Swazi-
land, Philippines, and Ukraine.

RESULTS: Key findings of the survey included:

® Only four countries require pre-registration/licensure exami-
nations for pharmacists;
® Maintenance of registration is required in 8 countries, with
variable renewal periods and requirements;
® Neither mandatory practice experiences nor continuing edu-
cation after the formal education/training programs are typi-
cally required,
® Key pre-service and continuing educati