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Academic standards-pharmacy

Introduction
Themes and concepts underpinning pharmacy education
Defining principles

Subject Knowledge
Substances used in medicines
Design and manufacture of medicines
The actions and uses of medicines and other agents
Legal framework, ethics and health care provision

Abilities and skills
Pharmacy-related cognitive abilities and sKills
Pharmacy-related practical sKills
Transferable skills

Teaching, learning and assessment
Teaching and learning
Assessment
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FDA: Regulatory Science is the |
science of developing new tools,
standards, and approaches to assess
the safety, efficacy, quality, and
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Employment by industry, occupation, and percent

Distribution (2008)

Physicians and surgeons 661.4 (x1,000)

State and local government, excluding education and hospitals  13.5
State government, excluding education and hospitals 4.7

Local government, excluding education and hospitals 8.8

Medical scientists, except epidemiologists 109.4 (x 1,000)

Government 21

Federal government 1.1 Bureau of Labor Statics
http://www.bls.gov/oco/
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(FIP: International Pharmaceutical Federation )

International Forum for Quality Assurance of Pharmacy Education

World Health Organization ( WHO)
United Nations Educational, Scientific and Cultural Organization (UNESCO)

FIP Statement of Policy on Good Pharmacy Education Practice (2000, Vienna)

FIP Statement of Policy on Quality Assurance of Pharmacy Education (2009 Istanbul)

Academic Institutional Membership
Global Dean's Forum

Young Pharmacists Group

International Pharmaceutical Students’ Federation
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World Health Profession Alliance

Education of Pharmaceutical
Scientists and Pharmacists in
Europe

1999 Bologna Declaration Subsequently the governments of the EU signed the
Bologna Declaration “to create a European System for Higher Education” which
recommended:

Harmonisation by 2010

Comparable degrees and titles for each discipline

A two-cvcle system (bachelor/master)

Generalisation of the European Credit Transter System

Adoption of Diploma Supplement

Promotion of mobility of educators and students

Promotion of cooperation and quality control

Common ‘academic’ language to be English

Programme Department of Pharmaceutical Sciences Utrecht University

Pharm.D. program 3
B.Sc. (Pharmacy) program (3 years) —> 3
- (3 years) =
el
=
c
z M.Sc. program
= Drug Innovation
_-gn (2 years) v
o
7 Ph.D. programs and post docs
other M.Sc.
programs
(2 years)
|Content development | |Skills development
Physiclogy & pathophysiology Pharmaceutical calculations
Biotechnology Information management
Biomolecular chemistry Oral communication

Pharmacodynamics

Pharmacokinetics

Pharmaceutical Technology
Pharmacotherapeutics & epidemiclogy
Pharmaceutical Analysis

Taxicology

Written communication
Laboratory skills
Compounding

Methodology (incl. Statistics)
Management

Ethics and law

Meatacognition
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Predicted AUC increase by drug interactions mediated
by CYP3A4
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v Used for calculatior
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the literature.
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Contribution ration of CYP3A4 Time-averaged apparent
to oral clearance inhibition ratio of CYP3A4
(CR344) (IR344)
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Predicted AUC increase by drug interactions mediated Comparison between the observed and calculated AUC
by CYP3A4 increase by drug interactions mediated by CYP3A4

57 studies were within 50-200%
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v S A: Estimation set B: Validation set
v Used for validation of the model (from which CRs3as and IR3as were calculated)
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\_ J \ 150% range, respectively, of the theoretical increase. /
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CHDF(Eﬂ%%ﬁ) BAERE

{73374/ 500mg 24~48hrf

Vancomycin concentration after administration of guideline
based dosage in University of Tokyo Hospital.
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Vancomycin dose (mg/kg/day)

Significant Inter individual variation in drug concentration
are observed even when the dosing regimens are
determined according to quidelines.
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In vitro CHDF experiment using artificial plasma

PU_mp)® Qi (80 mL/min) Pump

Substitution
solution

Qs
(6.7 mL/min)

Pump
Drain

Qgiz (6.7 mL/min)

Qb,out

Pump

A\ samples

magnetic
stirrer

Analysis of in vitro CHDF experiments

[Pharmacokinetic analysis]
* 1-compartment model was applied for the pharmacokinetic
analysis, and CL,pr Was calculated as follows.

D

AUCo. . amount of drug added (50 mg)
AUC,_, = C dt C: drug concentration in artificial plasma

Clchor =

* Predicted (CLprp) Was calculated as follows.
Clenprp = fu X UFR +f, X Qup =, X Qqiiow
=f, X13.4 mL/min

Prediction of concentration profiles of antibiotics of
critically ill patients in ICU receiving CHDF
[Subjects]

16 critically ill patient receiving CHDF and antibiotic therapy
with AMK, VCM or TEIC.

[Methods]
* Estimation of CL¢p of patients (CLcypr pat)

CI-CHDF,pat = 1:u,corr X (Qoutﬂow + CLcr,res)---(Eq- 1)
*f, .o (corrected f,): calculated using Scachard equation

¢CL, . (residual creatinin clearance): calculated from
urinary and serum creatinin concentration, and considered
as negligible if CL, s <5 mL/min or unavailable.

» Other parameters were extracted from literature.

[Correlation between observed and predicted clearance]

2.00 - 2 fold
—_ ] ~. 1.5fold
2 identical Our hospital —
£ 0.67 fold @ vcm
g <" K 0.5 fold
= o.. e o A AMK
s . ..A":é"." @ TEIC
£0.20 S
_<|“3 g Data from literature -
(&) I_ O UREA A GM
kel Ke)
[}
c .
[
a
(@]

0.02 0.20 2.00

Predicted CLcypr yivo (ML/min/kg)

Drug clearance of patients receiving CHDF were predictable
from Qqpows fu @nd CL, .s. Optimal dosing regimens can be
estimated from clinical data available prior to administration.




Optimal VCM dosage for patients receiving CHDF

MIC 1 mg/L 2mg/L
Qouiiow (ML/Min) Qg (ML/min)
BW (kg) 16.7 25 33.3 16.7 25 33.3

41-50 | 500mg qg48hr 1000mg q48hr 500mg q24hr 1000mg g48hr  1500mg g48hr 1000mg q24hr
(9.3-10.5) (9.1-10.9) (9.4 - 10.5) (18.8—-21.0) (13.7-16.3) (18.8-21.0)

500mg q24hr

....................... 17:1-18.5)
500mg q48hr 500mg q24hr 2000mg q48hr
e 2 128218.0) ) (146-15.2) | (126-13.0) | (252-26.0)  (21.8-228) (18.7-19.9) .

500mg g48hr 1000mg gq48hr  500mg q24hr 1000mg g48hr  1500mg q48hr 2000mg q48hr
(13.0-13.3) (15.4-15.8) (13.0-13.3) (26.0-26.7) (22.9-23.7) (20.0-21.0)

Numbers in parenthesis indicate the predicted trough concentration.

Recommended dosage in the Sanfords guide :
= VCM 500 mg g24~48hr for patients receiving CRRT

Same as Sanford Guide

Daily dose is in range of Sanford Guide, but the interval is different
Higher dose is recommended in Sanford Guide

Lower dose is recommended in Sanford Guide

uolnjesjuadsuod NOA

EMENEHBTICEIGEEL

Sanford guideline
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Pharmacogenomics projects
in the University of Tokyo Hospital

On going projects
CYP2C19

Division of Gastroenterology (For H. pyroli eradication)

CYP2C9, VKORC1

Division of Neurology (To determine Initial dose of warfarin)
UGT1A1 (Uridine-5'-diphosphate glucuronosyltransferase)
Division of Gastroenterology (To avoid diarrhea in irinotecan

therapy)

Future perspective

CYP2D6, GST, TPMT, NAT2, ADH2, ALDH2 etc ...




PGx group in The University of Tokyo Hospital

Dose consultation

Patient's information

\

Specimens Genotyping results

Genotyping results

EipRE A7 — LR o MEXDO—

00457 1 A v

HILEAR, BRENNIC TERP T IXTS -,
770V, /W Iy FERBENTNIBEIZA

EONEBEMDY SEHO DNA BEICTBN RSN

AATS =, HT T

MABET, Hicrad
UEORBICENNE
DNAGBET DS
FTREORERSTIT
ERSTENTEBE
i, FBCEESY
DUEIERN, EOH

L0 DNA EEAOS]
&), BNENBLT
WENTE, RRWT
BESTHOFEEA. Of
BEESEICEEO

CYP2C19) 3, —0)
HBLEED BB
HIBIO) SABEHIE I
ABCHUNTBE

-
> “,
AEERD SNAHHPT | Brf -
>
Card indicating the results R, E%b‘s%% :ﬁﬁ'_ BL\—Cij—&%_
r of SNPs analysis %H:ll 4 ~— -8 ht
[patients use of wild-type (active form)]
> S
T o | [ ~ BRI - P S E D BIET SRR A~
Your CYP2C19 genotype IS active form (EM) OF cyP2c19in . ‘A drug name R Y2
*1/*1. CYP2C19 is an enzyme of the liver about resolution of the Omeprazole Omepral
medicine (described a representative thing of medicine broken down Aiuicer | Lansoprazole Takepron
into the back side primarily in CYP2C19). The frequency of EM same ﬂgﬂ"‘_ Imipramine, Fo5=——)L
as you is said o be 40% degree in the Japanese. Antidepre | Clomipramine Hold Fra Neil
Phenytoin J——
When we take the medicine which we showed as compared with the Others Diazeépam sasm
person who is poor at the work of the enzyme on the card back side T

because a work of CYP2C19 is active as for you genetically, the
resolution of the medicine is fast, and an effect may become milder.
Also, the possibility that the side effect is hard to come to come outis
thought about. However, by a property of the medicine, the difference An address: University of Tokyo Hospital
has many things of the degree that we do not understand

When there is unknown uneasiness about genetic analysis
results, can refer to the following address without reserve.

000
TEL:03-3815-5411 (extension QQQQQY).

[patients use of variant (activity defect type)

CYP2C19 gene judgement result A state The medicine which is metabolzed primarly n CYP2C1a
Your CYP2C19 genotype IS inactivated form (PM) of cypacigin . A drug name. PR

*2/"2. CYP2C19 is an enzyme of the liver about resolution of the

medicine (described a representaive thing of medicine broken down Aicer | Dmebrazoie, Qmepral,

into the back side primarily in CYP2C19). The frequency of PM same e Eeen

as you is said to be 1-2 percent degree n the Japanese. Antidepre | Cigmpranvine Vol Fra Neil

Phenytoin R

When we take the medicine which we showed as compared with the Others Diazépam P

person who is strong in the work of the enzyme on the card back side Voriconazole o

because you are poor at a work of CYP2C19 genetically, the
resolution of the medicine is late, and an effect may become stronger.
Also, the possibility that a side effect is easy to come out is thought
about. However, by a property of the medicine, the difference has An address: University of Tokyo Hospital
many things of the degree that we do not understand. o

When there is unknown uneasiness about genetic analysis
results, can refer to the following address without reserve.

TEL: 03-3815-5411 (extension QQQQQY).
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Examples of drugs which cause drug-
induced liver injury (DILI)

 Withdrawn from the market due to DILI

Troglitazone, Bromfenac, Trovafloxacin, Ebrotidine,
Nimesulide, Nefazodone, Ximelagatran, Pemoline

» Utilization is restricted due to DILI
Felbamate, Pemoline, Tolcapone, Trovafloxacin
* Warning is labeled due to DILI

Acetaminophen, Leflunomide, Nefazodone,
Nevirapine, Pyrazinamide, Rifampicin, Terbinafine,
Valproic acid, Zafirlukast

Analysis of blood specimens from DILI patients

DILI patients

Analysis of genetic

genome serum

— G §—

Analysis of altered

background Identlflcatlon of Mmetabolism in the
/ causative drugs body

| V

GWAS analysis

Determination of Metabolome

serum drug analysis

concentrations

- Chi
LC-MS/MS lg CE-MS/MS

Metabolome analysis of DILI patients serum

Serum concentrations of:ophthalmic acid-related peptides were increased in
DILI patients before the onset of DILI. — Decrease in hepatic GSH before

the onset of; DILIimay be a common feature

plasma samples from DILI patients
in the University of Tokyo Hospital
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ALT or ALP (normalized by control) -

ce-msims  (n=15,281,278,446),

o ALT or ALP (normalized by control) 5

Increase in inflammatory cytokines before
the onset of DILI may be a common feature
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n=15,281,278,446)
Cytokine levels did not change during the progress of DILI
and kept elevated even after recovery from DILI.




=sHypothesis ~Preconditional DILI~

Until'now; it has'been considered that GSH decrease and cytokines
increase occur as a result of causative drug administration and
finally' aggravate DILI:

——= Cytokines \

Drax === Genetic
9 - Factors ?

~——= GSH decrease —

However, these factors seem to already exist before drug administration.

“Preconditional” DILI

Precondition
Cytokine A

Cytokine B Qi\\&&
Cytokine C

+

GSH decrease

=Proposal of new DILI category as
“Preconditional” DILI

Intrinsic DILI

L /7//—\\\ .
I/D,ILI caused by intrinsic

toxicityjefidrugs "
(Acetaminophieniand Halothane)

“Preconditional” DILI| \EHEEERLEB
Janziic
Most drugs? PACROTONNG

(Fluslo.cicild]

Inflammation
(Cytokines i) Susceptible
+ disease background
Oxidative stress '
(GSH })
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Association analysis of ABCG2 genotype combination
in gout patients

Estimated Genotype Number % *
transport Q126X Q141K Gout  Control Pvalue OR 9% Cl
1T C/C
S H T e ————————— -21 —
= 1/4 function 16 A/C 16 8 3.39 X0 258 10.3 -64.6
T/C C/C
. N VA S 9 —
V2fneton Toje am 3TN0 RRNOT s M
_.3/4function _ C/C___A/C_ . 12 308 . 2.29 X107 302 1.96 74.65
full function C/C C/C 34 439

*OR = odds ratio; 95% CI = 95% confidence interval.
OR is obtained by comparing with non - risk genotype combination C/C(Q126X) and C/C(Q141K).
Risk alleles for Q126X and Q141K are underlined.




Topological model of ABCG2
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