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- Safe Use of Automated Dispensing Devices [PDF]

+ Selecting Pharmaceutical Manufacturers and Suppliers [PDF]
- Standardized Method for Pharmaceutical Care [PDF]
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pharmacists advancing healthcare”

378  Medication Therapy and Patient Care: Specific Practice Areas—Guidelines

ASHP Guidelines on the
Pharmacist’s Role in Providing Drug Information

Background and Rationale

The provision of drug information (DI) is among the fun-
damental professional responsibilities of all pharmacists.
Recent practice trends, including increased provision of
medication therapy management services and efforts to
obtain provider status, have placed pharmacists in increas-
ingly complex patient-care roles and necessitated a higher
level of competence by all pharmacists in meeting DI needs.
Drug information may be patient specific, academic (for
educational purposes), or population based (to aid in the
decision-making process for evaluating medication use for
groups of patients). The goal of providing carefully evalu-
ated, evidence-based recommendations to support specific
medication-use practices is to enhance the quality of patient
care, improve patient outcomes, and ensure the prudent use
of resources. The primary focus of these guidelines is to de-
scribe contemporary DI activities, including the application
of a systematic approach, appropriate documentation meth-
ods, and use of high-quality DI resources. This information
is intended to assist pharmacists in providing optimal DI ser-
vices in a variety of practice settings, including hospitals and
health systems, outpatient care centers, managed care envi-

pharmacist should have the skills to perform the following
DI activities™:

1. Providing DI to patients, caregivers, and health care
professionals.

2. Creating and maintaining currency of a variety of print

and online educational resources for patients (e.g., tip

sheets, pamphlets) and health care professionals (e.g.,

in-service documents, newsletters) on topics such as

optimal medication use, general health, or select clini-

cal questions.

Educating health care professionals on safe and effec-

tive medication-use policies and processes, including

development of resources to communicate this infor-

mation.

4. Leading or participating in continuing education ser-
vices for health care professionals.

5. Precepting and educating pharmacy students and resi-
dents.

6. Participating in quality improvement research projects
and drug cost analyses.

7. Contributing to the biomedical literature and providing
peer review for other contributors.

-
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Perform a systematic search

Pharmacists should critically evaluate all resources prior to use to ensure
that they are accurate, current, and unbiased.
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Mississippi Medical Center
(2006.11-2007.1)

UpToDate

An evidence-based, physician-authored clinical decision
support resource that provides a comprehensive
synthesis of the evidence followed by recommendations
for use at the 'point of care.' It covers over 20 specialties
and more than 10,000 topic reviews.

PubMed

Publicly available version of MEDLINE and OLDMEDLINE;
also includes citations from some additional life science
journals; provides link-out features to additional
resources. Coverage: 1950-present.

Micromedex

Micromedex is a reliable prescription drug database.
Coverage includes drug comparisons, interactions,
identification and patient care handouts.

https://www.umc.edu/Library/Quick_Links.aspx
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Associations of gender and age groups on the

knowledge and use of drug information
resources by American pharmacists

Manuel J. CARVAJAL, Kevin A. CLAUSON, Jennifer GERSHMAN, Hyla H. POLEN.

Received (first version):  7-Jan-2012 Accepted: 15-Jun-2013

ABSTRACT ASOCIACION DE GRUPOS DE GENERO Y
Objectives: To explore knowledge and use of drug EDAD CON EL CONOCIMIENTO Y USO DE
information resources by pharmacists and identify FUENTES DE INFORMACION SOBRE
paliEmE Innuenced by gender ane age-group MEDICAMENTOS POR FARMACEUTICOS

v KEDRELEEA RN, EEEHFIEDZ XTR
vV REGEBERRICEBIT ST 0 — MAE

V 74 VRSO FRROmEFEA ST
/ 37DOMD1 14 AHMEE
v MR & ERp A EE L TN

Results @&ritar and age group cIaSS|f|cat|on tlpos_ df: areas, preferencias de.f'ue’ntes e 1doneidad
influenced patterns of knowledge and use of drug percibida de las fuentes. Se utilizd el test t para
information resources by pharmacists. They also probar las diferencias de medias y porcentajes entre
affected pharmacists’ perceptions of the most generos y grupos etarios. Se uso estadistica
common types of questions prompting them to descriptiva para caracterizar otros hallazgos.
consult a drug information reference, as well as the Resultados: El género y los grupos etarios

B e T N afectaron los natrones de conocimiento v nso de
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Yes 71% ( Male 59%, Female 86%)
®RRTIANRICL T, COEERBREZFERT 5D, L2 F TREE
Q.

Facts & Comparison 16.7%
Facts & Comparison 15.8%
Lexi-Comp Online 16.7%
Clinical Pharmacology 11.4%
Clinical Pharmacology 16.7%

Clinical Pharmacology 13.2%

2IERDIER - $8E

1. Micromedex 26.3% 2.

Ax-HB=E

1. Micromedex21.9% 2.

Y B ER

1. Micromedex 23.7% 2.

& A A5

1. Micromedex31.6% 2.

S5 - HKIE

1. Micromedex24.6% 2.
. EYERE

1. Micromedex 20.2% 2.

FHREOEEZE - TEM

1. Handbook on Inject. Drugs 38.6%

11T - IXEL

1.

ITRTCDOREABTZEL T

1. Micromedex 24.6% 2.

Facts & Comparison 16.7%

2 . Micromedex 15.8%

Drugs in pregnancy & Lactation 37.7% 2. Facts & Comparison 11.4%

Pharmacy Practice 2013 11(2):71-80
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CYP3A inhibitors; electrolyte disturbances; congestive heart failure; or bradyarrhythmia) (oral) [3][4]
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Drug Interaction Between Itraconazole and Bortezomib:
Exacerbation of Peripheral Neuropathy and
Thrombocytopenia Induced by Bortezomib

Takuya Iwamoto, Ph.D., Miki Ishibashi, M.S., Atsushi Fujieda, M.D., Ph.D.,
Masahiro Masuya, M.D., Ph.D., Naoyuki Katayama, M.D., Ph.D., and Masahiro Okuda, Ph.D.

Study Objective. To investigate whether a drug interaction exists between
bortezomib and the cytochrome P450 (CYP) 3A4 inhibitor itraconazole
and/or the CYP2C19 inhibitor lansoprazole that results in increased severity of
bortezomib-induced peripheral neuropathy and thrombocytopenia.

Design. Retrospective medical record review.

Setting. Hematology-oncology ward of a university-affiliated hospital in Japan.

Patients. Six adults with relapsed multiple myeloma who received intravenous
bortezomib plus oral dexamethasone as the first course of a 21-day cycle
between July 2007 and December 2008. Four of the six patients were treated
concomitantly with itraconazole or lansoprazole: two with itraconazole, one
with lansoprazole, and one with both itraconazole and lansoprazole.

Measurements and Main Results. Using the National Cancer Institute’s
Common Terminology Criteria for Adverse Events, we identified the presence
and graded the severity of peripheral neuropathy and thrombocytopenia
before and during each patient’s first 21-day course of bortezomib plus
dexamethasone therapy. All three patients who received itraconazole
experienced new or worsening peripheral neuropathy; they also experienced
grade 4 thrombocytopenia. The patient who received lansoprazole alone, as
well as the two patients who did not receive itraconazole or lansoprazole, had
no changes in either adverse effect. We also evaluated the relationship
between peripheral neuropathy and bortezomib plus dexamethasone therapy
by using the Naranjo adverse drug reaction probability scale, and a probable
relationship was found. We further assessed whether a drug interaction
between bortezomib and itraconazole and/or lansoprazole had occurred
involving the CYP3A4 and/or the CYP2C19 pathways, respectively—resulting
in increased severity of the bortezomib-induced peripheral neuropathy and
thrombocytopenia—by using the Horn drug interaction probability scale. We
found that the occurrence of this drug interaction was strongly supported.

Conclusions. Itraconazole appears to exacerbate peripheral neuropathy and
thrombocytopenia induced by bortezomib; however, the mechanism of this
drug interaction is unknown. Clinicians should closely monitor for
bortezomib-induced adverse effects when itraconazole, or any other potent
CYP3A#4 inhibitor, is administered concomitantly with bortezomib.

Key Words: bortezomib, itraconazole, drug interaction, peripheral neuropathy,

thrombocytopenia.

(Pharmacotherapy 2010;30(7):661-665)
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Blood platelet count
PN grade (x 103/m?)

Patients Platelet transfusion

Before During Before During
freatment treatment treatment treatment

No. 1 1 1 230 122

No. 2 1 No.4~6

N, 3 . A4 b7 3% —IL200 mg/day E B

No. 4 0 2 74 16 Days 13, 14,16, 17,20

No. 5 1 2 12 15 Days -3,0, 2, 3,5,8,11, 14,17, 20
No. 6 1 2 104 17  Day 16

Pharmacotherapy 30: 661-665 (2010)



Micromedex® Drug Interactions (single)

BORTEZOMIB

Itraconazole

1) Interaction Effect: increased bortezomib exposure

2) Summary: The concomitant use of bortezomib and CYP3A4 inhibitors (eg, itraconazole) may
increase bortezomib exposure. Based on data from 12 patients, coadministration of bortezomib
(metabolized by cytochrome P450 3A4, 2C19, 1A2), and ketoconazole (a potent CYP3A4
inhibitor) resulted in a 35% increase in mean bortezomib AUC (Prod Info VELCADE(R)

injection, 2008). Although the pharmacokinetics of coadministered bortezomib and itraconazole
have not been evaluated, in a retrospective case review (n=6), thrombocytopenia and peripheral
neuropathy (new-onset or increased severity) was observed in 3 patients who received
itraconazonale concomitantly with bortezomib (Iwamoto et al, 2010). If bortezomib and

itraconazole are coadministered, use caution and monitor patients closely for bortezomib adverse
events (Iwamoto et al, 2010; Prod Info VELCADE(R) injection, 2008).

(R %)
6) Clinical Management: The concomitant use of bortezomib and CYP3A4 inhibitors (eg,
itraconazole) may increase bortezomib exposure. Therefore, use caution if bortezomib and
itraconazole are coadministered and monitor patients closely for bortezomib adverse events

(thrombocytopenia, neutropenia, peripheral neuropathy) (Prod Info VELCADE(R) injection,
2008).
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Tacrolimus (systemic)

KL ZZI|Zd 51EHE <Monitoring parameters>
v’ Drug interactions (Metabolism/Transport) 209 LR (28KE)
v Strage/Stability <E¥E=ZAXYVJIEH>
v  Pharmacodymanics/Kinetics Btkae. FTH%eeE
Vd, Protein binding rate, Metabolism, Half-lifel =50 3=1 (e 1= 14)
Exceretion(Feces or Urine) Mm#E, MmE
v’ Dose adjustment in renal impairment 2PEWEE (BOKXSEIZNT 7EE)
v’ Dose adjustment in hepatic impairment IR ERFIET7F 71 7% —EIK
v Monitoring Parameters QTiER

Vionitor for QT prolongation.
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Clinical Therapeutics/Volume 33, Number 8, 2011

Case Report

Hepatic Drug Interaction Between Tacrolimus and Lansoprazole in

a Bone Marrow Transplant Patient Receiving Voriconazole and
Harboring CYP2C19 and CYP3AS Heterozygous Mutations

Takuya lwamoto, PhD"; Fumihike Monma, MD, PhD?; Atsushi Fajieda, MD, PhD?;
Kaname Nakatani, MD, PhD’; Naoyuki Katayama, MD PhD?; and

Masahiro Okuda, PhD

L EYRMEE/ER

290 LR—529F5J =)L RYaFJ—IiL
N ST R CYP3A5*1/%3, CYP2C19*1/*2

Background: A drug interaction berween oral racrali-
mus { TAC) and lansoprazole {LAN) has been reported in
patienis with CYP2CT9 heterothomozygous murations
and the CYP3IAS *3/* 3 genotype. A PubMed szarch (im-
plemented March 16, 200 1) wsing scarch terms drag -
eerarciion, facrofimns, and funsoprazole failed w ideily
drug interactions in CYP3AS extensive metabolizers and
parenterally acministered TAC.

Obijective: The purpose of this study was 1o report a
case of drug irteraction between intravenouwsty admin-

EEUITCTES ﬂn-d PROgEression ﬂf hmphmn-:! ﬂ‘rhi.r drugs
taken were acyclovir, ursodecxycholic acid, cefepime,
mergpenem, vancomyen, lenozeastim, and dopamine
hydrochloride. The genotyping analvses using the pree
BMT and post-cngrafement iday 331 samples indicared
that both were CYP2CLD #1242, CYPIAS *1/*2 and
CYP2CY *1/*1. The cakulated Dirug Interaction Proba-
kilicy Score between TAC and LAN was 6, indicating a
probable interaction, TAC and YCZ concentrations were
measured by an affinity columo-nediated immunometric
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CYP3A5*3/*3 = TACHIMMPEEFIE

2008;23:134-8.
 Miura M et al.,. Biopharm Drug Dispos. 2007,
28:167-75.

 Hosohata K et al., Drug Metab Pharmacokinet.
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CYP2C19*1/*2, CYP3A5*1/*3

cyp2c19 CYP3A4

l Lansoprazole

CYP2C19

Vonconazole
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CYP3A4 ([CYP3A5

Tacrolimus;
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Lexi-Comp Online™ Interaction Monograph

Title Tacrolimus (Systemic) / Proton Pump Inhibitors

Patient Management Monitor tacrolimus concentrations closely when using a proton
pump inhibitor together with tacrolimus. Tacrolimus dose adjustment may be necessary.
Patients with certain CYP2C19 and/or CYP3A5 genotypes may be at greater risk.
Rabeprazole or pantoprazole may be less likely to significantly interact. Selected H,-
receptor antagonists (i.e., ranitidine or famotidine) also appear less likely to interact.

Discussion (FHg) The dependence of this interaction on CYP2C19 and/or CYP3A5
genotypes suggests that greater PPl concentrations and/or a greater reliance on CYP3A-
mediated PPl metabolism due to poor CYP2C19 activity increases the magnitude of the
interaction.

This was apparently demonstrated by one case report of a BMT patient who
was heterozygous for CYP2C19 and CYP3A5 mutations.’” The patient
experienced a decrease in their serum tacrolimus concentrations after a
lansoprazole dose reduction, an effect that was exacerbated by voriconazole
discontinuation in the same general time period.

15. lwamoto T, Monma F, Fujieda A, et al, “Hepatic Drug Interaction Between Tacrolimus
and Lansoprazole in a Bone Marrow Transplant Patient Receiving Voriconazole and
Harboring CYP2C19 and CYP3AS5 Heterozygous Mutations,” Clin Ther, 2011, 33: 1077-
80.




Lexi-Comp Online™ Interaction Monograph

Title Proton Pump Inhibitors / Voriconazole

Patient Management Monitor response to voriconazole, including any signs of toxicity,
when used together with a proton pump inhibitor (PPI). Monitor the patient’s response
the PPl as well, bearing in mind that lower PPl may be effective during concomitant
treatment in patients receiving omeprazole at a dose of 40 mg/day or greater, reduce
omeprazole dose by half when initiating voriconazole.

Discussion In a clinical study of 18 healthy volunteers, coadministration of
omeprazole (40 mg daily) increased the mean voriconazole (400 mg twice daily for 1
day, then 200 mg twice daily for 9 days ) maximum concentration and AUC by 15%
and 41%, respectively.

()

Another case report describes a patient whose voriconazole plasma
concentrations decreased by one half in the week following a dose reduction of
lansoplazole from 60 mg/day intravenously to 15 mg/day orally. °

5. lwamoto T, Monma F, Fujieda A, et al, “Hepatic Drug Interaction Between Tacrolimus
and Lansoprazole in a Bone Marrow Transplant Patient Receiving Voriconazole and
Harboring CYP2C19 and CYP3AS5 Heterozygous Mutations,” Clin Ther, 2011, 33:
1077-80.
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Overview of Clinical and
Decentralized Pharmacy
Services

University of Michigan Health-System
Department of Pharmacy Services
June 9, 2011




Pharmacy Clinical Specialist
Responsibilities
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Decentralized Pharmacy
Practice Model
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Clinical Specialists 80.4
Generalists 20.7
Residents 89.7
Other (e.g. Student Pharmacists) 1.4
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“Changes in the pharmacokinetics of teicoplanin in patients with hyperglycemic hypoalbuminemia:
impact of albumin glycosylation on the binding of teicoplanin to albumin”
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