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The rapid growth of health care utilization and its expenses in Taiwan
raise concerns about the potentials for waste of medical care resources and
misadventure of overuse. Among those patients who are at risk, the
physiologic process of aging, the potentials of multiple chronic illnesses,
inappropriate polypharmacy and the poor adherence to a medication
regimen make elderly patients more susceptible to adverse outcomes.
Given assessing and managing polypharmacy in the elderly patient can be
an overwhelming task, it is important for health professionals and
caregivers to understand the risks and benefits associated with medication
use in older patients.

Since pharmacists are recognized as important safeguards of
medication use, it is crucial to develop a cooperative physician-pharmacist
model to facilitate appropriate medication use in elderly. The primary goal
of this project is to establish a cooperative PP medication therapy
management (MTM) model for polypharmacy in elderly. The secondary
goal is to assess its economic, clinical and humanistic outcomes of MTM
model. - A randomized, controlled intervention study was designed and
implemented to recruit the elderly patients who were frequent health care
users, possess multiple chronic illnesses, and are polypharmacy. While
patients in MTM group received intensive, continuous, cooperative care
and follow-up assessment for one year, the patients in usual care group will
only receive follow-up assessment for one year. The assessment outcomes
include health care utilization, medication use knowledge, medication
adherence, generic health-related quality of life (i.e., EQ-5D), occurrence
of adverse drug reactions, basic activity of daily living and patient
satisfaction. Up to February 19, 2010, 137 elderly patients in two groups
were recruited, whereas 1139 potential patients were contacted to solicit
their intention of participation. To ensure consistent and high quality of
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MTM care, it is plan to hold a serious training course for pharmacists,
several consensus meetings and case discussion meetings for the medical
team of MTM.

This is one of the studies to develop and demonstrate the PP
cooperative model for medication use in elderly. Ideally, this RCT study
would demonstrate the positive impact on patient outcomes, such as
prevalence of adverse reactions, health-related quality of life, medical
expenses and satisfaction on MTM care.

keywords : cooperative, physician-pharmacy, medication therapy

management model, polypharmacy, elderly, outcomes
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Drug Information Resources (1)
- Tertiary literature

-_ ¥4 R ET
INFORMATION 2009,3/2

Tertiary Resources

+ Textbooks, compendia, review articles in
journals, & other general information, such as
may be found on the Internet

Provide fairly complete & concise overview of
information available on a specific topic
Convenient, easy to use, & familiar to most
practitioners

1stline resources

Major drawback

+ Lag time associated with publication,
resulting in less current information

+ Information may be incomplete

- due either to space limitations of the book or
incomplete literature searches by the author

« Errors in franscription

* Human bias

* Incorrect interpretation of information
» Lack of expertise by authors

Evaluation of Tertiary Literature

» Does the author have appropriate
experience/expertise to publish in this area?

« Is the information likely to be timely based on
publication date?

« |s the information supported by appropriate
citations?

+ Dose the resource contain relevant information?

* Does the resource appear free from bias or
blatant errors?

General Information

Physicians' Desk Reference

+ FDA-approved
information on
prescription drugs

* > 2,400 drugs

* > 1,450 full-size,
full-color photos

i
T
P
4
14
i
&
4
¢
:



.-u

2009/1/14

AHFS Drug Information

>100 000 drug products
| AHFS + Class description
RUG + Extensive off-label uses
INTORMATION ¢ Lab testinterferences
I * Management of acute
TRy loxicity
¢ Chemistry & stability

+ Electronic access to the
latest updates

Drug Facts & Comparisons®

* >22,000Rx &
6,000 OTC
products,

4%+ >3,000 charts
& tables

* Appendix

- Treatment
guideiines,
management
of acute
overdosage,
etc

DRUG FACTS
COMPARISONS

Drug Information for the
Health Care Professional

* Vol | (for professional)
~ Class description
- Monographs
- Comparisons
- Pronunciations
~ ADR management
* Vol i (for patient)
- Lay language

iy
Immm mun

Handbook of Clinical Drug Data

+ Pant |- >1200 Monographs
from 10 major categories

+ Partli - Clinical information

- Drug-induced diseases

~ Drug use in special
population

-~ Immunization

+ Parl lll - Appendices
- Conversion factors,

indices, drug-iab test
interferences, PK equations

Drug Information Handbook

4 sections

- Introductory
information

~ alphabetical listing of
drug monographs
(1415)

- Appsndix

~ Pharmacologic
category index

PDR For Non-Prescription Drugs
Dietary Supplements & Herbs
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Handbook of Nonprescription Drugs: Martindale: The Complete
An Interactive Approach to Self-Care Drug Reference
o

« information on OTC o - * The 1st vol contains

pharmacotherapy, nutritional ; the preface & the
supplements, medical foods, y

nondrug & preventive drug monographs
measures, & complementary & + The 2™ vol holds ali
alternative therapies. proprietary

preparations & the
index, as well as
manufacturers’
contact information

Questions

* What are the iimitations of these

references? (size, language, content etc) Therapy evaluation/

recommendations
Applied Therapeutics: The Textbook of Therapeutics /

Clinical Use of Drugs , Pharmacotherapy

L » Case-based
Applied approach
Therapeirics + Basics of common
, diseases &
disorders
* Practical problem- |
solving skills

Frarmacoiherapy
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HARBISON'S

Dosage Recommendations

GERIATRIC

DOSAGE

Questions

+ A medicine is excreted mainly by the
kidney, if the renal function of a patient
decline, should we adjust the dose of
the medicine?

Drugs in Pregnancy &
Lactation

Thalidomide catastrophe
(limb defects)

+ 35 years ago, thalidomide was administered to
pregnant women as an antianxiety agent during the
1 trimester

« About 1/3 of women taking this agent during the 1%
trimester gave birth to infants with birth defects

R
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Placental transport

+ Established at about the 5" week of
fetal life

+ Substances of low moiecular weight
diffuse freely across the placenta,
driven primarily by the conc gradient

Teratogenic effects of drugs

« Anatomic malformations

- Greater risk during the 18 3 months of gestation
* Functional & behavioral changes

- Much more difficult to identify
+ Mechanisms

- Poorly understood

-~ May affect maternal receptors with indirect effects on
the fetus

- May have a direct effect on embryonic development

~ May affact the nutrition of the fetus by interfering with
the passage of nutrients across the placenta

Pregnancy Risk Categories

* The FDA has established 5 categaries
(A,B,C,D, &X)in 1979

= A similar, but somewhat expended,
classification system (A, B1, B2, B3, C,
D, & X) was adopted by the Australian

Drug Evaluation Committee (ADEC) in
1989

Breast Feeding & Drugs

+ Drugs traverse membranes primarily by
passive diffusion
+ Concentration achieved will depend on
- Concentration gradient
~ Intrinsic lipid solubility
- Degree of ionization
- Binding to protein & other cellular constituents

Milk:plasma ratio

+ Limitations
- Single measurement
- Lack of information about maternal dose,
frequency of dosing, time from drug

administration to sampling, frequency of
nursing, length of lactation

- Drug in the nursing infant’s blood or urine -

is not measured

Drugs in Pregnancy & Lactation:
A Reference Guide to Fetal & Neonatal Risk

» > 1,000 drugs

+ Each monograph
summarizes the known
&/or possible effects of
the drug on the fatus &
the known/possible
passage of the drug into
breast milk.

* FDARIsk Factor ratings

L]
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8 Drugs During Pregnancy and Questions
Lactation
¢ T RO * What are the limitations of these references?
; HEE ; * When there is no risk category for a drug, can
it be used in a pregnant woman?
i * What will you recommend if you can't find a
| suitable medication for a pregnant woman?
;o * If a nursing mother takes one dose of a drug
i which is not suitable for the infant, what will
§ you advise her?
©
£
‘
4
{
|
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Adverse Drug Reactions

Definition

+» Any response to a drug which is
noxious, unintended & occurs at doses
used for prophylaxis, diagnosis, or
therapy

Medication Error, Adverse Drug Event, &
Adverse Drug Reaction

Classification

.

« Age

) m:mm Type A reaction | Type B reaction
tobe e o ot Pharmacologically Yes No
mwn: m :- predictable
aim (i.e... oor of pianning). Dose-dependent Yes No
m&b‘; m Incidence High Low
An.nﬁ;uu-vem resuts Morbidity High Low
in unintanded harm 1 e Mortality Low High
m"‘“""”‘-"":i‘..im Management Dose adjustment Stop drug
m;.':‘ 2.".“.. or may be sufficient

Pharmacovigilance

Predisposing factors
Muitiple drug therapy

Gender

Intercurrent disease
Pharmmacokinetic variables
Race

Pharmacogenetics
Allergy

Pharmaceutical factors

(Post-marketing surveillance)
» Published case reports

« Spontaneous reporting schemes

« Formal studies

» Causality assessment

E
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$
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Meyler’s Side Effects of Drugs
/| Adverse Drug Reactions

Drug-Induced Diseases:
Prevention, Detection, & Management

» Causative agents
Epidemiology
Mechanisms .
Clinical Presentation &
Differential Diagnosis
Risk factors

Morbidity & Mortality
Prevention
Management
information for patients

Questions

» What should we do if a patient suffers
from adverse drug reactions?
* A patient suffers from a severe adverse

effects after changing the brand of his
medicine. why?

T&‘u\'lu IRINAN

%
S T

Drug Interactions

Definition

* The phenomenon that occurs when the
effects or pharmacokinetics of a drug
are altered by prior administration or
coadministation of a second drug

A
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Operational definition

+ Some restrict to adverse reactions & do not
include beneficial interactions
+ Larger phenomenon of drug interactions
- Drug-drug interactions
~ Drug-food interactions
- Drug-herb interactions
- Drug-endogenous substance interactions
- Drug-chemicals interactions
~ Drug-lab interactions/interference
~ Drug-disease interactions

Drug interaction pair

+ Object drug (or index drug)

- The activity of the “object” drug is altered
Precipitant drug (or interacting drug)

- The drug causing this change

Types of Drug Interactions

» Pharmacokinetic interactions

~ One drug alters the rate or extent of
absorption, distribution, or elimination of
ancther drugs

« Pharmacodynamic interactions

— One drug induces a change in a patient’s
response to a drug without altering the
object drug’s pharmacokinetics

Interpretation & Intervention

* Monitor

« Alter dose of object drug when therapy by the
precipitant drug is initiated or discontinued

» Change one of the drug pairs to a

noninteracting agent

Potentially dangerous interactions

~ Drugs with a narrow therapeutic index eg, digoxin,
phenytoin, carbamazepine, aminoglycosides,
warfarin, theophylline, lithium, & cyclosporine

Drug interaction Facts

Fcan v by o (et e, oy
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v i bt Howor e e
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ook apn s+ R T, o 0 MIT e it B ¢
e B3 4 0 irrinriy, 45 vt aten Wit
e ) 0 ket st L

Wovwvepe - oy -

= > 18,000 monographs.

= Drug/drug or drugffood
interactions.

Hansten & Hom's Drug Interactions
Analysis & Management
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Questions

* What are the limitations of these
references?

+ How to answer a request if you can’t
find out whether there is an interaction
between the two drugs?

+ If you have limited time, which kind of
interactions wili you focus on?

2009/1/14
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Pharmacokinetics

Clinical Pharmacokinetics

» The use of the knowiledge of
pharmacokinetic in daily practice
- eg, serum or blood drug conc.

+ Pharmacokinetic calculations should be
considered only as an adjunctive guide
to the determination of dosing regimens.

Clinical Pharmacokinetics
1 = dosing interval
- Assumptions
Ke * siimination rate constant
¢ Dmg Sampling C = plasma concentration

« Equation D = dose
CL = claarance
Vd = volume of distribution
- Units i, = absorptionTate constent
- PK parameters Ko » huson rala
» Assay procedures
» Suggestions

Basic Clinical

Pharmacokinetics
BASIC CLINICAL * Part 1 - basic
’ PﬂAmmoxggg review of PK

principles.

» Part 2 -- clinical
applications of PK
principles.

Clinical Pharmacokinetics

+ Estimating Clcr

» Rational use of drug conc
measurement ‘

+ Dosing in overweight &
obese patients

« Dosing & monitoring in
Pediatric, Geriatric &
Renal dysfunction

+ Blood level monitoring:

+ Pharmacodynamic
monitoring

Applied Pharmacokinetics &
Pharmacodynamics

« Relationship between
PK&PD

+ Application of PK
methods, PD principles,
& phamacotherapeutic
data for optimal,
individualized drug
therapy.

i
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Questions
* What are the limitations of using serum
or blood drug cong. in clinical practice? Pharmacology
+ Please state the uses of
pharmacokinetics in daily practice?
‘Questions

« When & how to use an antacid ?

Compounding

Compounding

» Compounding is the creation of a
product by mixing ingredients

* in the past, this was the exclusive way
pharmacists practiced
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Compounding preparations

Parenteral Nutrition

Convenient eg, IV admixture

Safety eg, Hazardous drugs

Patients requiring limited dosage strengths
Patients requiring a different dosage form
Patients requiring an allergen-free medication
Drugs that have been discontinued by
manufacturers because of low profitability
Children who want flavored additives in liquid
drugs

Controversial

« Strictly speaking, many compounded
products could be viewed as an
unapproved new drug items

+» The possibility of improper compounding
+ The possibility of bacterial contamination
 Product stability

Remington: The Science &

_Practice of Pharmacy

F..%  + Orientation
2% « Pharmacsutics
« Pharmaceutical Chemistry

* Pharmaceuti¢al Testing,
Analysis & Control

« Pharmaceutical
Manufacturing

» Pharmacodynamics

+ Pharmmaceutical &
Medicinal Agents

* Pharmacy Practice

A Practical Guide to Contemporary
Pharmacy Practice

* Processing the prescription

* Calculations

» Compounding drug
preparations

» Pharmaceutical excipients

* Nonsterile dosage forms
and their preparation

+ Sterile dosage forms and
their preparation

» Veterinary phamacy

+ Compatibility and stability

Ansel’s Pharmaceutical Dosage
Forms and Drug Delivery Systems

«  Introduction to Drugs, Drug Dosage
Forms, & Drug Delivery Systems,

. quDosaoeFonn&Dngsivefy
System Design

+  Solid Dosage Forms & Solid Modified-
Release Drug Delivery Systems

« Semisolid Dosage Forms &
Transdermal Systems

« Phamaceutical Inserts

* Liguid Dosage Forms

+ Starlie Dosege Forms & Delivery
Systems

« Novel & Advanced Dosage Forms.
Delivery Systems & Devices

Pharmaceutical Compounding
And Dispensing

(includes video clips CD-ROM)
R

Massures:
B+ Part2 Phammaceuticel Forms and Their
Py ion:
= 1. Key Formulation Skils: 2.
Extemporanecus. Dupumng 3.

4 .
6. Creams: 7. Ointments, Pastes and
Gela: 8. Supposttories snd Peasaries: 9.
Fowders and Capeuias: 10. Spacialised
Formulation issues
Part 3 Product Formulae:

]
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Extemporaneous
Formulations

 For pediatric populations
+ 3 sactions

- Elixir/Solution/Suspension
[Syrup
Fesoimai - Qintment/Ophthaimic
- Z e - Solution
G e s Prepwsirs - Commercially Avallable
Buters g butes s Compoudng lor Clical Baxdios e Products
R 3. e
Trissel's Stability of
The Merck Index ty .
Compounded Formulations
+ Encyclopedia of L T W+ Stability
chemicals, information on
drugs and drugs in
biologicals that compounded oral,
contains > enteral, topical,
10,000 ophthalmic, and
monographs other specialized
preparations.

Handbook of Drug Administration via
Enteral Feeding Tubes




2009/1/14

~ Compounding Sterile Preparations ~

Handbook on Injectable Drugs

> 360 drug monographs
Drugs listed alphabetically
by generic hame

4 compatibility tables for
each drug: solution, additive,
syringe, & Y-site

Storage requirements & -
general stability information, -
including pH, freezing,
exposure to light, sorption &
filtration characteristics, &
rapackaging infornation

LI

Concise Guide to Critical Care
Admixtures

Cmr

e et R

o

«  Compatibility information on 131
injectable drugs in 12 fluids

* A modified-release oral preparation is
divided or crushed R

+ Crystallization is found in 20% mannitol

Questions

Others
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Electronic Database

MICROMEDEX Healthcare Series
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National Library of Health
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Cholinergic Hypothesis
and Alzheimer’'s Disease
Matthias Lu, PhD

Professor of Medicinal Chemistry
March, 2008 at CMU

e

Objectives

= Describe neuropathologic features of AD.

s Discuss the functional interactions/ between A peptides,
central cholinergic neurons and tau phosphorylation that
procede neurodegeneration in AD.

a Address the possible role of Ag-related peptides in
regulating the function and survival of central cholinergic
neurons.

= Brief review of cholinergic system functions.

» Discuss current and future targets for the design and
effective freatment of AD.

g
Patient Case Part 1 - JD,

a 72 year old minister

= Chief Compliant

o Difficulty composing sermons for church; making
errors on other church affairs

= Past Medical History:
O HTN, Bilateral cataracts, osteoarthritis, NKA
= Physical Exam:
O BP 120/88, HR =72
= Current Meds:
O Multivitamins qd, HCTZ 25mg qd, warfarin 2 mg qd

JD’s Case Part 1 (continued)

» Neurological Assessment:
0 3 Word Recall Test~ 1 of 3 after 5 minutes
o MMSE = 19/30
O Clock Drawing Test: % on “simple form

w Labs:

0 Chest X-Ray, ECG, Urinalysis, CBC, Thyroid
Function Test, B12, Chem — WNL

n Head CT:

O Diffuse atrophy & a small right posterior parietal
stroke

n Genotyping: 2 allele 4s for apoE
w Diagnosis:Early stage of Alzheimer disease {AD)

What is Alzheimer’s Disease?

® An age-related, progressive, irreversible,
neurodegenerative disease characterized by cognitive
and behavior changes.

= [t is the most common cause of dementia in elderly
person over 65 yos (~ 50%).

m ADis NOT part of normal aging even though patients in
the early stages of AD often think less clearly and may
be easily confused.

= On average, patients with AD live for 8-10 years after
diagnosis but may live as long as 20 years.

Epidemiology
= The prevalence of dementia for people age >65 is about
10-15% (~ 50% is caused by AD).
u Over half of population >85 yos suffer AD
= Onset of AD can be as early as age 40.

» More than 4.5 million Americans have AD with 360,000
new cases each year.

n Women > men by a ratio of 2:1 (due to larger population
>70 yos) :

= Total costs of caring AD is at least $100 billions
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» Family history and genetics
O Twoto three times more liksly to develop the
-disease if a parent or sibling is diagnosed
m Female
0 The MIRAGE study shows women are at a higher
risk of Alzheimer’s disease at every age
= Environmental factor
O Various studies have linked specific environmental

factors, such as zinc and food-bome poisons, with
damage to nerve cells

alx

'Mﬁ‘iﬁz . 2
Warning Signs of AD
Family member usually makes the initially
. . . complaints of patient's forgetfuiness and vague
Alzheimer’s is the opposite of cancer. memory recognition ~ JD's wife observed the pastor
Cancer is runaway cel ] ng with was making mistakes In church affairs
. Cognitive Sx Behavioral Sx Functionai Sx
Alzheimer’s is runaway cell death Mooy ion 1= Deprosion R Ter——
= Aphasia (speech | w Psychotic Sx for self.
impairment) = (hallucinations,
Sandra Steingraber in Origin of Dementia u Disorientation delusions)
» Behavioral distarbances
(aggression, wandering)
B —) f'mb e
Risk Factors Risk Factors (cont.)
= Age s Genetics
; P f the ApoE-4 nd CYP46
D Risk doule avery v years aer 65 (-5 prcen D Presence of ihe ADok4 gene Y ed gane

n Deficiency of antioxidants
0 Nutrients like vitamins A, C, and E, and the mineral
selenium
D Highly reactive oxygen free radical molecules may
damage brain cells.
s Head injuries
O Loss of consciousness have been associated with
increased risk of Alzheimer's.
u Education
O Patients with less continual cognitive use may be

prone to AD due to lack of neuronal stimulation (e.g.
crossword puzzles)

sapiiriek

Why Is Early Diagnosis Important ?

= Anaccurate diagnosis of AD can:
O help patients and their family plan for the future

0 gives them time to discuss care option while the
patient can still take part in making decisions.

u Early diagnosis also offers best chance to treat
the symptoms of the disease.

Reference#1 & 2

Stages of Alzheimer’s Disease

= Mild, or Early Stage

O Patient suffers short term memory loss; inabllity to
learn/recall new information; language probiems;
mood swings; diminished judgment.

= Moderate, or Mid Stage

D Patients experience behavioral, personality
changes; long-term memory affected; wandering,
agitation, aggression, confusion & require
assistance for activities of daily living.

» Severe, or Late Stage

O At this stage patients often require complete
assistance with daily care; incontinence; severe
motor and behavioral disturbances.
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Pathophysiology of AD’s Brain Normal vs Alzheimer’s Brain t

Cholinegic Hypothesis metabolic function

O AD reduces the production of NTs such as ACh, NE, 5-HT, and i
somatostatin.

O Reduction of ACh is first apparent in the entorhinal cortex near
the hippocampus (i.e.. memory center).

= Destruction of brain function (The g-amyloid

Hypothesis) by:

DO Formation of insolubie B-amyloid (AB) plaques initially outside
of cholinergic neurons. VO PO

D Formation of neurofibriliary tangles from tau proteins inside the Loss of basal forebrain
neuronal celis which resulted in the disintegration of cholinergic neurons
microtubules. )
. Reference#1 & 2 :

¥ A f

Entorhinal Cortex

= A part of the brain first affected by Alzheimer's
disease s thinner in youth with a risk ApoE4
gene for the disorder, a brain imaging sludygy
researchers at the National institute of Ment;
Health (NIMH)

» Adults destined to develop Aizheimer's
disease tend to have & smaller and less active
inal cortex. This structure is the first to

shrink in volume and to deveiop the *
neurofibrillary tangies characteristic of the
disorder.
= ApoE4 gene type aiso predicted thinning of
two other brain regions (medial temporal and
posterior orbitofrontal areas) affected m in
Alzheimer's disease, which, like the entorhinal
cortex, are involved in learning and memory.
"People with the Alzheimer's-related variant pf
Taken from " the ApoE gene might not be able to susiain
Wil GOVAM mum"?gi,'?g_,e,me%hussue ossinthe - Neurofibrillary pathology correlates positively with the severity of dementia
nemvslapoo-eoni. threshold, | Cortex before they cross a critical Courtesy of Alzh S Disgase and Referal Center
g ————= T
Am i s C99 is hydrolyzed in its
yIOId Pl aq ue APP Processin g transmembrane domain by y-
. 4\ secretase to form the -
” ; amyloid peptide (AB), which is
) implicated in the
pathogenesis of AD.
~ 10% of the B-amyloid
peptides are highly ;
fibriliogenic A8,, and ;
deposited early in individual :
Overproduction? with AD and Down's
g:' Reducedf s APP, a trunsmombra:: syndrome.
learance of A protein, is processed by .
peptides? two distinct pathways: = C83 is also cleaved by y- P,
« a-socretaseto SAPPG & CE3 secretase to produce P3, an :
Courtesy of Alzheimer's amino-terminally truncated :
Disease Education and  f-secretaseto SAPPP & C89 variant of AB. :
Referral Center Reference#10
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Evidences for Cholinergic
Hypothesis in Alzheimer’s Disease

u Early symptoms of AD are effectively treated with
anticholinesterases such as donepezil (Aricept®),
Rivastigmine (Exelon®).

= Smokers appear to have a lower risk for developing AD.

u A definite relationship exists between AD and nAChR's
degeneration (i.e., neuronal nAChR levels decrease as
the disease progress).

= Recent studies demonstrated that, p-amyloid, a defective
protain produced in AD's patients, can bind to nAChRs
and impair their function,

» Recent studies also linked nAChR dysfunction with
neurodegeneration and cognitive deficits of AD, epilepsy,
schizophrenia and Parkinson’s disease.  Reference#t & 2

The Role that Brain Nicotinic
Acetyicholine Receptors
Play in Alzheimer’s Disease

= Areas of the brain classically considered centers of
memory formation and storage are rich in nAChRs.

= The majority of cognitive function governed by nAChRs
are probably mediated by their presynaptic regulations of
brain muscarinic receptors (M, ) and/or NMDA receptors.

= Nicotine and other nicotinic agonists enhance leaming
and memory in animals.

= Very little is known about the synthesis and regulation of
these nAChRs. Chronic nicotine administration to
animals induces a up-regulation of NAChRs in the brain.

Reference#t & 2

F—
Regulation of APP Metabolism

Synthesis of APP
Cleavage by a-
sacretase to give
sAPP
Re-internalization of
APP into endosomes

Cholinergic System Function and
Regulation of APP Processing

= Carbachol, a nonselective muscarinic agonist,
significantly increased the release of soiuble SAPPa.in
cells expressing m, and m, subtypes. This response was
both sensitive to atropine and blocked by staurosporine,
indicating the mediation of intracellular protein kinases in
receptor-controlled sAPPao secretion.

& lysosomes = Activation of muscarinic transfected cells not only
Activation of mMAChR enhanced sAPPa secretion but also reduced the
by ACh. secretion of B-amyloid peptides.
Release of NGF » The nicotine antagonist chiorisondamine blocked in vivo
ACh binding to RAChR elevation of total soluble APP secretion induced by
1and Stimulation of NGF exposure to gigh ggse of nicoting‘,,;t‘llge%esﬁng hthat Ca?
Cortical and h holinergic synapt ignali influx through nAChRs may be | in enhanced
functions, APP and trophic factors are intimately sngnallng by SAPP 'se;xation 9 Y
finkad in the normal function/in AD. Reference#4 i Reference#1 & #4

N Modulation of Chblinergic
Functions by Ap Peptides

Roles of Brain AChRs in AD

A pathological cascade

in Alzheimer's i yruva
disease and Down’s - ﬁhwmﬂy A?:fo‘t’yl Co'{e
syndrome by: formation.

» Ap reduces high-effinity uptake

. Alterations in APP of choline => | membrane

processing (over phosphotidyicholine.
expression of AB. = Long-term/ high-dose exposure
) 10 AB reduces ChAT activity.

. Malfunction of the = AP reduces ACh storage to and
ACh-mediated release from the synaptic
synaptic function/ or vesicies. )
signaling = AP impairs muscarinic M-

. ngl:enn eﬂm ::x rcity and mediated signafing which is
peptides can ly & essential for APP processing.
Reference#4 confers neuronat dysfunction P "o
Thus, ly acting nicotini ists are p isl drugs for treating memory disorders shown eartier References #1-5
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AB-mediated toxicity
and cholinergic neurons

= The toxicity of AB peptide, unlike its neuromodulatory
effects is related to its ability to form insoluble
aggregates.

The mechanisms by which AB induces cholinérgic cell
death may involve alteration n intracellular calcium and/
or the production of toxic and inflammatory mediators
such as nitric oxide, cytokines and reactive oxygen
intermediates.

» A-induced alteration in intracellular choline levels might
thereby lead to an auto-cannibalistic process in which
membrane tumover is disrupted to sustain
neurotransmission. Thus, cholinergic naurons, severe
choline depletion could result as a consequence of
decreased choline uptake and its increase leakage from
neurons.

F——

Let’s Briefly Review the
Cholinergic System Functions

The Basis for an Early Treatment of
Alzheimer’s Disease with
Cholinergic Agents

Targets of Druﬂg; Action
at the Cholinergic Synapses

Biosynthesis of ACh.
m Uptakes of choline (site A) &
ACh (site B)
= Release of ACh (Botox® blocks
this step)
= Postsynaptic receptors
(Agonists & Antagonists).

u Metabolism of ACh by AChE
(anticholinesterases, nerve
gases or insecticides).

u Presynaptic receptors (nicotinic
receptors, autoreceptors, etc)

B
Biosynthesis of Acetylcholine

Rod
[+]
CeA , HO. J M
GK:J\S/ + \/\N(am‘ ;...W-._w-; cHy /u\o/\/N(CH-))
Acetyicheline
NH,
« n on o N
u' [ '1' ] n ﬁ K ]‘” N
- N .. N_ - P .. ]
we 8 R NI S e N
4] ll,LI CH, & % L. O
4 O - OM
“0 0

Pisase note that ChAT must have enough room and proper amino
acid resi for binding to both choline and acetyt CoA.

Uptake of Choline (the rate-limiting step)

Why is the influx of calcium ions essential for the
release of neurotransmitters such as ACh?:

. i

Uptake of Choline (the‘réte limiting step)

m Acharge and water
soluble molecule

= Cross the lipid-like
membrane only via a
sodium-dependent lipid-

like transporter.
Choline = The transporter protein
Eollowing ACh hydrolysis b con}ains amino acid‘
Ag,,‘;‘: ?,f'me ,yh:.;:!:‘:my residues that recognize

about 35-50% of the choline is and bind choline molecule.
actively transported back into
ynaptic nerve termi via

p
carrier protein A
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Can you see how this drug works?

Delecit® was marketed in italy (1990) for the treatment of
attention and memory disorders in the elderly.

inhibitor of Vesicular ACh Uptake

a A potent, non-competitive
uptake inhibitor

n  With high affinity for VAChT

Binds a~adrenoreceptors and
o-receptors.

= Potential lead compound for

L-Vesamicol designing brain imaging
[2-(4-phenylpiperidino) agents for Alzheimer's and
cyclohexanol] other neurodegenerative
diseases

Postsynaptic Cholinergic Receptors

Cholinoceptive Sites are divided into :

= Nicotinic ACh Receptors (nAChRs): Autonomic
Ganglia, Neuromuscular Junctions, & Brain.

w  Muscarinic ACh Receptors (mAChRs): peripheral
& central {(m, to mz-mAChRs)

®»  Muscarinic receptors are functionally classified
into M, (brain), M, (cardiac & also presynaptic to
M, in the brain), and M, (smooth muscie)
receptors.

Indirect-acting Agonists:

u Reversible Cholinesterase inhibitors
= Irreversible Cholinesterase inhibitors

P

Binding of ACh and a Muscarinic
Antagonist to the M;-Muscarinic Receptor
The following figures show the ligand binding interactions of the M,

muscarinic receptor for the antagonist, S (-) N-methyl scopolamine
[NMS, see figure (a)] and the binding site for acetyicholine [figure (b)]

Chothia Model for Binding of
Muscarinic vs Nicotinic Agonists

‘N e

o4
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Nicotinic Cholinergic
Receptor (hnAChR)

How Does Nicotinic
Cholinergic Receptor Work ?

o

A lesson learned from the studies of how
a-bungarotoxin, a neurotoxin obtained
from poisonous snake venum, work to
paralyze its victim

Peptide Structure of a-Bungarotoxin
from Siamese Cobra

HiN-tle-Arg-Cos-Pherlie-Pro-Asp-lle-The <
Ser

Lvs

S ASP-Cyg-Trp-The-Lys-Thr-Fyr-Cys-Val-His-{ity-Asn-Pro-Cys-Asp/ '
~ PheC ys-;a‘ -Ilc-A:.nuly-l_vs»l\xg-V:l-Aq)-Lw-GlyZ‘;ﬁ-Alwl\h-1 bir-Cyy-Pro-Tiu-Val-Lys
. The

Gly
-« Ser-CypC yseCilnlo-Asp-Val”
,The

Asp
~ AlaLysoAun-Pro
Phe
Pro
HOOCU-Pro-Asg-Lys-Arg-Tin

a~-Bungarotoxin is a basic peptide ( i.e., it contains 5 arginines
& 5 lysines) with 5 disulfide bonds (S-S)

1y

e ————— "=
Hydrolysis of ACh by
Acetyicholinesterase (AChE)

g T A

Mechanism of R::tion of
AChHE Inhibitors

R

Eepa

Sty
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D e e
Carbamate Ester-type Reversible

AChE Inhibitors

Rivastigmine (Exceloa®) is a pseudo-i sible and
centrally-acting AChE inhibitor recently approved for the
treatment of Alzheimer’s discase.

Competltlve AChE Inhlbltors\

= Tacrine, donepezii and galanthamine are approved in the US for
the treatment of Alzheimer's disease.

= Donepezil and galanthamine have good bioavaiiability dus to high
lipid solubllity while tacrine has very poor bioavailability and it aiso
possesses hepatotoxicity.

= Tacrine is metabolized by benzylic hydroxytationto its active
metabolite, velnacrine.

) .

Centrally Acting Nicotinlc Agonists

= The cholinergic hypothesis states that some of the cognitive and
memory deficits in Alzheimer’s disease are associated with loss of
chotinergic neurons in the basal forebrain.

= Binding of ACh or centraliy acting nicotinic agonists to the
a7nAChR.s in the presynaptic nerve terminal may increase
ynaptic Ca** influx and thereby stimutate further reiease of ACh
for bmdlng to the postsynaptic mAChRs.

Back to JD Case —- Paﬁ 2:

= 2 and 4 month reassessments:

D MMSE: no change 19/30
= Basic Principles for family care giving
Keep requests simple, and avoid complex tasks
Avoid confrontation
Remain calm, firm, and supportive
Provide frequent reminders
Recognize declines in capacity and adjust
expectations for patient performance
Bring sudden declines in function and the

emergence of new symptoms to professional
attention

Faulkner, J., Bariett, J., Hicks, P. imer's Disease. P py. 2008; 1182

ooooao

=]

After 2 years

s Transitions of JD into a residential AD facility
due to wife's inability to manage JD's care and
also increase in:

-disorientation -memory ioss  -aggression
-wandering -exit-seeking  -series of falls

= Physical exam: BP=126/88, HR=77

n Current Medications:

O multivitamin daily

hydrochlorothiazide 25mg daily (for HTN)

warfarin 2 mg daily

ibuprofen 200mg TID after meals

haloperidol 1mg BID

benztropine mesylate (Cogentin) 0.5mg daily

pDooDOoo

Should JD use Ginkgo Extract?

No, JD should not be taking this medicine because he is
currently taking warfarin and ibuprofen.

= Combination with warfarin, aspirin or other antipiatelet
agents will greatly increase the risk of bieeding due to
inhibition of the platelet activating factor by ginkgolides.

= Herbal interaction with feverfew, garlic,ginseng, dong
quai, red clover, and other natural coumarins

= Herbal medications sold in US are not regulated by the .
FDA. Thus, the strength and purity is unknown.

hitp:/i utmb.eduiresour a: ...... "‘lnkgo.pdf
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= Based on meta-analysis of the literature, there is a small but
significant effect of 3 to 6-month treatment with 120 to 240 mg of G..
bilobe extract on objective measures of cognitive function in AD
{Oken, BS et al., Arch Neuro!. 1998, 55:1409-1415)

Using a neuroblastoma cell line, G. bifoba extract exhibits molecular
neuroprotective mechanisms, inctuding attenuation of apoptosis and
direct inhibition of B-amyioid aggragation and caspase-3 activation
(LuoY et al., PNAS 2002, 99 (19): 12197-12202).

= Ginkgo bioba extracts (EGb) are well-defined plant extracts that has
reproducible effects on cognitive function in AD (Gertz and Keifer,
Current Pharmaceutical Design, 2004, 10: 261-264.

What in the G. blioba Extract?

{Hu et al., Pure Appl. Chem, 1999, 71: 1153-1156)

Y ) = Ginkgolic acid and related
) alkylphenols constitute
major components of the
lipid fraction of the fruit
pods and leaves of

) Ginkgo biloba.

: ' ) » This class of substances
Ginkgolide A: R,=OH, R,=R,=H is present in Ginkgo
Ginkgolide B: R,xR,=0H, R,=H leaves.

Ginkgolide C: R,=R,=Ry=0H a Ginkgolide A & B have
Ginkgolide J; R,=OH, R,=H, R0t the most potent PAF
Ginkgolide M: R, =H, R,=Ry=OH antagonist activity

Treatment Options

= Cholinesterase Inhibitors
O Donepezil (Aricept®)
O Galantamine (Razadyne® Reminy®)
O Rivastigmine (Exelon®)
O (-) Huperzine A (Memorall®, Huperzine
Rx-Brain®)
= NMDA receptor antagonist
O Memantine (Namenda®)

g ————%

Donepezil (Aricept®)

cH0 ;
HOY il

® Tx: Donepez Hydrodhionde
0O mild to moderate dementia of Aizheimer's disease
0 (MMSE scores of 10-26)

= MOA:

Dincreases ACh concentration by reversibly inhibiting
acetylcholinesterase

= Side Effects:
O N,V,D, anorexia, fatigue, insomnia
= May improve cognitive functions for up to 6-9 months

- N
(-) Galantamine (Razadyne®, Reminy®)

= A specific, competitive, reversible

CH, AChE inhibitor isolated from the
N - buib of daffodil plants.
. 5 | = ltis also a positive allosteric
J !“‘"ﬂ ) ] modulator at the nAChRs,
w0~ g potentiating nicotinic cholinergic
OCH,3 transmission.

» Most common side effects are
nausea/vomiting.

= Extensively metabolized by CYP2D8 (high affinity
Nlow capacity) /3A4 (low affinity/high capacity). Thus
beware of drug-drug interaction

Rivastigmine (Exelon®)

= Acenirally acting carbamate-type,
reversible AChE inhibitor approved for
mild to moderate dementia in AD.

= It has higher affinity for AChE than
physostigmine.

» The starting dose is 1.5 mg bid but
may be titrated up to a maximum dose
6 mg bid.

= Excelon use is associated with
significant nausea, vomiting, and
weight loss (due to anorexia).

i
e
E
i
£
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(-) Huperzir:e. A @

(Memorall®, Huperzine Rx-Brain®

oH, m Huperzia serrata has been used
in Chinese folk medicine for the
{) treatment of fevers and
/ R inflammation.

wmN . =0| = Huperzine A has multiple MOA

i include potent and selective
inhibition of AChE; alterations in
APP processing; reduction of
neurotoxicity by AB; antioxidants
effects, and increase NGF
production.

Treatment Plahi for JD

n Medications:
O Keep multivitamins, warfarin and HCTZ
0O d/c haloperidol
O dfc benziropine
O Possible acetaminophen therapy
» Dose: 325mg Q 4-6 hours (max 4g/day)
O Initiated: donepezil (Aricept®) 10mg daily
u Why?

'Mi’:z};_

Back to JD’s Case - Part 3

a Over a 4 year period, JD's MMSE
declined to 5/30. Aricept was d/c due to
progressive weight loss and Gl
hemorrhage.

m Two years later, his MMSE was 0/30, thus -

required long-term care,

= JD's wife inquires regarding the use of
memantine (Namenda®) for JD?

Memantine (Naménda®)

u Tx:
oo m toms of Alzheimer's Disease
8s pronounced side effects
than other drugs such as Aricept
0 Used in moderate to late stage
Azheimer's patients
" m MOA:
D Blocks NMDA receptor
O Prevents the death of aging neurons
O inhibits attachment of giutamate and
influx of excess caicium
m Side effects:
O Constipation, fatigue, HA, dizziness
= Shown to increase coqniﬂvo abliiities
in moderate Alzheimer’s patients

Memantine Binding
@nr ([itemsmie @ Otimicosgenin ol T Zntehe

Na'.ca”

= Scheme of NMDA receptor showing place of
action of memantine in the channel pore)

Yy "
Dosing for Namenda

u Initiating starting dose:
a 5 mg once daily with a target dose of 10 mg
twice daily
w Dose should be increased after one week
fo 5 mg twice a day.
a Titrate up weekly with 5 mg increments
until patient is at goal.

10
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ppr——————————"=
Side Effects of Mamenda

= Hypertension » Confusion

g
Pharmacist Role in AD’s Care

» Remain up to date on new drugs and new

breakthroughs
- = Dizziness » Somnolence » Provide educational resources for family and

s Headaches = Hallucination caregivers.

= Back pain » Cough » Opt‘imize pharmacotherapy by reviewing Tx

» Fatigue » Dyspnea regiments and .suggeshng Tx options.

o - m Acis as a emotional support and referrals

= Vomiting = Constipation s Counsal about prescription and nonprescription

medications.
Future Drug Targets

& Treatment Strategies

» Antv-Amonid Vaccine Therapy
O Bapi b (Phase Iit), a monocional antibody designto
blnd and remove AR amyiold plaques that accumulatein tha brain. |
= Secretase Modulation
O LY450139 Dihydrate (Phase [il), & y-secratasemubnu'mat inhibits AR,
(especially Nin) ation.
a ap orf e
to atter the Hficity of y
of AB,; and increasing lhe producuon of shonerfmm of Ap,.
= Inhibitors of Cholesterol Biosynthesis
O Simvastatn (Phase Iif), lovastatin and pravastatin(Phase 1) —
Reductionsin cholesterol by Statins might alter APP processing by
inhibiting y-secretase and mmmmepmmwonofw Statins may
also reduce ipop and ameliorate fres radical injury in AD.
Referencas #10

(Phase III) NSAle hss been shmm

Other Treatment Strategies

n Cholinergic Precursors or drugs that stimulate ACh synthesis
© L-Camitine and Acetyt L-camitine (ALC): L-Camitine, bxosymheslzad n
mammalian fiver, lddnays and bmn lsa prescnpuonnu
Their or -m activity,
of tlular

Ariat

membranesand cholinergic neurotransmussvm

s Centrally acting nicotini

] AZ):MSO (Phlse s an mﬂyacﬂve novel neuronal nicatinic agonist

th high y for 04p2 (NACHR)

. Dual AChEI and NMDA Antagonists

© Neramexane (Phase 1il}

o Dimebolin (Phase Il}

O (-) Huprines (Preciinical)
u QOther Neuroprotective Agents

Future Drugs for AD

. ..
R 5 R
vty Mo
L R

Inoproniciine (AZD3480)

LYA30128 (a7 secrentase inhiblton) {on micotinic agoniat)

e,
N
we oy
Ny
we | | oom =
i, i ‘,,,=-"I N ~T,A"‘\“
e o [ (T
we e o
Xane
(ACHEWNIDA anstagonist) Dimebotin

e ——
1 S

Ispronicline (Targacept)

mc\g,o\g\/"\(:%

a AZD3480 is an orally active novel neuronal nicotinic
partial agonist with high selectivity for neuronal a482
subtype of the nAChRs in the brain.

s it has antidepressant, nootropic and neurcprotective
effects, and is under development for the treatment of
dementia and Alzheimer's disease.

m  Adverse events were generally of mild to moderats

intensity, with dizziness and headache being reported
most frequently.

11
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(-) Huprines - A New Synthetic
Hybids of Tacrine-~(-) huperzine A

u Anovel class of high affinity
AChEIs (K; ~ 30 pM).

s High brain penetration
index, easily cross BBB.

= Additional neuroprotective
effect through its NMDA
antagonism.

a More selective than any
commercial AChEls.

n‘n’-clr L]

Camps et al., Molocular Pharmacology 2000, 57, 409-417;
Journal of Medicinal Chemistry 2000, 43, 4657-4666

Cerebrbh@in
(Approved outside US for AD)

= MOA: Neuroprotection, neurctrophic agent, promotes neurogenesis,
may decrease rate of apoptosis,

u ltis a peptide-based drug product supporting the survival, stabllity,
and function of neurons.

n Cerebrolysin also decreases amyloid production, promotes synapth
repalr, and improves cognitive and behavior performance by
affecting synaptic transmission in the hippecampus.

Conclusions

1. Ap-related peptides are produced consfitutively by brain cells and
are found in the picomolar-nanomolar range in the CSF in healthy
individual. These concentrations of Ab can have neuromodulatory
role in the reguiation of cholinergic function through their negative
effect on ACh blosynthesis and release.

2. The guestion remain what precipitated a shifl in the balance
between o and p-secretase pathways which might be the key factor
in early targeting of cholinerglc nuurons in AD,

3. #tremains to be determined whether changes in cholinergic
transmission alter APP processing pathways $o as to futher AD
pathology.

4. Further research into clarifying the precise interactions between Ap

and cholinergic neurons should lead to deveiopment of more
effective pharmacotherapy for AD.

- 5
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An Integrated, Case-
dased Pharmacothera
i of Patient with
' Depression

Matthias C. Lu, PhD
Professor of Medicinal Chemistry

Learning Objectives

B To understand issues regarding patient-

centered treatment of depression

®  To understand the rationale for selecting
appropriate medications for depression and
other medical conditions based on sound
chemical/pharmacological principles.

®  To compare the side-effect profiles of various
antidepressant and hypnotic drugs

! Depression Patient Case - CY

® CYis an 84 yo Asian female with a history of recurrent
major depression moved to a retirement home shortly
after losing her husband, a chain smoker, to lung cancer
five months ago.

® She has experienced numerous episodes of depression
in her lifetime lasting up to eight months duration
she never sought medical help until her husband felt ill
three years ago. i

u Currently, her live-in caretaker describes that she has
difficulty initiating and maintaining sleep, daytime
somnolence, decreased energy, easily angered and
irritable and increased forgetfulness,

CY’s Case continued

_.g.lwm..w._...,m

3

= She denies suicidal/homicidal ideations or audio/visual
hallucinations.

= She has been taking escitalopram (Lexapro®, 10 mg daily)
for three years with a fair response but in the past two
weeks her symptoms have worsened, especially at night.

= She denies alcohol/drug use. She drinks 2-3 cups of
coffee/day. After being off cigarettes for 20 years, she has
started smoking a pack/day again 3 weeks ago.

® Today, her caretaker calls your pharmacy and asks if CY
shouid be using St. John’s Wort for her depression.

. CY’'s Case continued

4
Which of the following symptoms are “Age
Related Symptoms” of depression in CY?

Insomnia

Decreased psychomotor activity
Decreased energy

Poor short-term memory

cpoDoD

CY’s Case continued

h Which of the following symptoms are “Age
Related Symptoms” of depression in CY?

Insomnia

Decreased psychomotor activity
Decreased energy

Poor short-term memory

«~0oo
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CY'’s Case continued

-
Which of the following practices is a
plausible cause of escitalopram’s loss of
efficacy for CY?

O Her self-medicating with St. John's Wort
Q Her daily intake of grapefruit juice.

0 Her smoking of a pack of cigarettes per
day

a Her non-compliance with her
medications

‘ CY’s Case continued

Which of the following practices is a
plausible cause of escitalopram’s loss of
efficacy for CY?

v Her self-medicating with St. John's Wort

G Her daily intake of grapefruit juice.

O Her smoking of a pack of cigarettes per
day

O Her non-compliance with her
medications

Let's see if your answer is

evidence-based /patient-centered
§

the liver by N-demethylation to S (+)-
desmethyl and S (+)-didesmethy}
citalopram (via CYP3A4/ CYP2C19).

m St. John's Wort extract contains a

phlorogiucinol derivative, hyperforin,
which has been implicated as 2

.c;,.,g,w" " constituent that reacts with a receptor
mmml: n which binds to the CYP3A4 gene, thereby
the & 3 o
uses St Johm'swort  AUCING CYP3A4 and CYP2CY isozymes in

human hepatocytes

4 m Esditalopram is extensively metabolized in

An Interesting Patient’s inquiry
} ( taken from AllExperts web site)

m T have been taking antidepressants for awhiie now and
recently moved to a new state - thus needing a new
doctor.

= I needed a new script for Lexapro® (escitalopram).
When I went to fill it I was told there was no generic. 1
thought that is what my other doctor prescribed and was
given the generic (dtalopram - this is what it said on my
old bottle).

® Are these interchangeable or does my new doctor need
to write me a script specifically for escitalopram?

s Thanks for your help.

What do you think of the answers
.given by the “Expert” below?

&

n ﬂ\tiimlmthaelsmruldlﬂuenoebetwemdtalopmmand
escitalopram. The latter was introduced by the manufacturers as a
means of protecting their profits as the original citalopram came to the
market with a short patent life (so short period of exdusive business).

m Citalopram is effectively a mixture of the same drug but with "left" and

“right” hand structures, In developing escitalopram, the makers effectively

sieved out one type which is ess active and then soid the more active
isomer as escitalopram.

8 As esdtalopram Is only the more active component, its dose is smaller
than citalopram. Therefore, in switching back to citalopram the dose
shouid be approximately doubled. If this is done, I would not expect any
problems with switching.

8 Generic citalopram will be significantly cheaper than branded
escditalopram.

., Let’s see the follow-up
j questions from this patient

n I have read about dtalopram and esdtalopram...esdtalopram only
contains the one isomer, but the dtalopram contains both ifke you said.

u 1 have taken citalopram but liad some bad side effects.

® One pharmacist told me to try Lexapro® which is the brand name of
escitaipram...he suggested It saying that it has the least side effects
from the SSRIs and it is the most effective..

= Now I dont know if that is true about the side effects although I do
beileve that it is more effective since it contains the isomer that actually
blocks the reuptake of serotonin and does not contain the isomer that
counteracts the of serotonin reuptake..but the side effects
from citalopram were not pleasant for me..

u it was bad. So I am in a dilemma. Can someone help me with this? I
really need something to help me with my Generalized Anxiety that
- Thank you In advance




i A quick search on the
1 google yields the followings..

‘Prospeehve, multicentre, randomized, double-blind study of
the efficacy of escitaiopram versus citaiopram in outpatient
treatment of major depressive disorder”. Moore N, Verdoux H,
Fantino B. Int Clin Psychopharmacol. 2005 May,20(3) 131-7.

8 Pre-cinical studles, active-control clinical trials and meta-analyses
indicate that escitalopram (S-ditalopram) might be more effactive
than citalopram, the racemic mhxture of S- and R-citalopram.

= A double-blind, randomized dlinical trial was performed in which
general procuuoners and psychiatrists compared fixed doses of
escitalopram (20 mg/day) with ditalopram (40 mg/day) over §
weeks in outpatients with major depressive disorder (MDD)

Another article indicates ....

‘E:citnlopra versus citalopram: the Surprisi role of the R-
enantiomer”, Sanchez C, Bogeso KP, Eb;rtp' e
gtsaectrupc. Psydmpharmamlogy Berl). 2004.'!ul,174(2) 163~

w  The R-enantiomer present in citalopram counteracts the activ

activity
of the tiomer, thereby a ble basis for the
phamaoologialanddin m&gsomwbe
ditalopram and esci

s The lower e cimloprammmesestud pparen

duewtfmu;wmmno f the effect of nhomerbyﬂgyR-
enantiomer, possibly via an allosnenc Interaction with the
serotonin transporter.

These results ~cif
e et ST o, g T
enan but not their side effects.
= Tolerability was similar in both groups.
Depression:

What is Depression?

Incidence [ Prevalence

4
Je2 SRR

B Lifetime prevalence: 17%

® 8 miliion cases of major depressive disorder per
year

= Antidepressants are among the most commonly
prescribed medication in U.S,

® Major health problem in the U.S. with >100
million prescriptions/yr at a cost of > $44
billions/yr

= Only 1 of 3 patients were accurately diagnosed

t

. Depression: Risk Factors

Age: Peak onset 20-40 yo
Gender: Female 2X
Family History: 1.5 to 3X
Marital Status: Mixed data?
Personal History: relapse rate
= ] episode ~ 50%
» 2 episodes — 75%
m 3 episodes ~ 90%
Postpartum: Up to 1 in 10
m  Chronic Medical Iliness

' Managing Depression - 3 “Rs”

m Recognition: Diagnosis of depression
m Response: The treatment phase,
including the initiation of therapy,
medication changes, dealing with side
effects
® Remission: Continued good medical
heatlth, with vigilance for relapse
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Neurotransmitter in the
| Pathophysiology of Depression
' Monoamine Neurotransmitter Deficiency
Hypothesis
= Serotonin (5-HT)
= Norepinephrine (NE)
= Dopamine (DA)
® This initial hypothesis indicates depression is the
result of a chemical imbalance (i.e., it is low
levels of these neurotransmitters).

® This is obviously a gross oversimplification.

How Antidepressants Work?

WMonoamine Neurotransmitter Hypothesis —
Upregulation/Down-regulation of receptors

s Pre-synaptic — Block release of NTs (SSRIs,
TCAs. Bupropion, and newer atypical
antidepressants)

» Post-synaptic - Signal transduction affecting
target gene expression
"= It is that adaptive response in the central

nervous cells that appears to be associated
with the therapeutic benefit.

; Serotonin Receptors

® Antidepressant action dependent on
location and subtype

® Headquartered in raphe nucleus just
above the brain stem

® 13 different subtypes including pre-
synaptic (5-HT,, ,p) and post-synaptic
(5-HT4, 10,2, 38.4)

Brain Serotonin Projections

iyt

'm Frontal cortex — mood
= Basal ganglia — obsessive/comp (5-HT,,)

® Limbic area - anxiety {5-HT,,) and panic (5-
HT2, 20)

Spinal column — sexual response (5-HT,)
GI tract — motility (5-HT; )
Hypothalamus ~ sieep, vomit (5-HT;)
Sleep center (5-HT,,)

Brain Adrenergic Receptors

o

®  There are two main groups of
adrenergic receptors in the brain
(i.e., o; & a, and B,).

®  Projections to frontal cortex (mood),
limbic area (emotions, energy) and
brain stem (blood pressure)

~ Psychopharmacology -
! Key Observations

B Activation of post-synaptic 5-HT,,
receptor results in depression, anxiety,
insomnia.

®  Blocking of presynaptic receptors (5-
HT 1410 @nd o,-adrenoceptor result in
an increased release of 5-HT and NE,
respectively (i.e., blocking the
negative feedback)
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Chief Complaints in Patients.
with Depression

» Tired all the time = Sexual dysfunction

= Malaise or loss of interest
m Headaches a GI complaints (eg,
= Vague abdominal  constipation,

or joint pains diarrhea)
m Stressed out = Apathy

w Sleep problems ™ Chronic pain

. DSM Criteria for Depression ;
] (5 of 9 required for diagnosis) 's

. Loss of interest or u Low energy/ fatigue (F) ‘

pleasure . a Psychomotor agitation/
(Anhedonia)* (A) slowing (A)

= Change in sleep (S)  u Poor concentration (C)
m Change in appetite/ o Low self-esteem or

weight (A) guilt (E)
= Depressed mood* 4 Thought of suicide or
(D) death (S)

A SAD FACE(S)

Differential Diagnosis

m  Dysthymia - chronic, mild dysphoria for mare
than 2 years, with 2 to 4 of:
s Appetite disturbance
Sleep disturbance
Disturbance in concentration
Fatigue
Low self-esteem
= Feeling of hopelessness
@ Note: Dysthymia lacks the most important
criteria of MDD depression (Anhedonia &
Depressed mood)

. Other Psychiatric Disorders
] (these need to be rule out also)

Adjustment disorder
Grief and bereavement ®
Substance abuse

Mood disorder due to medication or medical
iliness

Dementia/ dementia syndrome :
s Other co-morbid psychiatric disorders x

~ Pharmacotherapy is
effective in patients with

Major Depressive Disorder
and Dysthymia

|  Treatments and Drugs

Numerous treatments for depression are
available. These include:
» Medications

Psychotherapy

Electroconvulsive therapy :
Emerging and less-studied options "g
n  Brain stimulation *
= Complementary and alternative treatments ;
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Phases of Treatment for

i Depression
1 acovery
4 Ml-,y,n\
“Normaicy”
Response Relapse

Wms \ A Rec: ]

L

| Noncompliance Risks

3

'u 50% relapse rate within 1 year if
treatment is discontinued after 8 weeks
of positive response.

u 15% relapse rate within 1 year if

Syndrome treatment is continued 6 - 12 months
Acute Troatmont | Teastmnt” after positive response.
Trastment (40 months) | (> 1yr)
{6-12 wks} ’ .
from: saion Panel, Dgnulon in Primary Care, AHCPR, April 1682,

e

The Initial Selection of An
Antidepressant is based on:

w Symptoms = Concomitant

u Age Medications

w Past Treatment = Suicide Risk
Response m Side effect profile

» Family History of » Drug interactions
Response » Patient desire

m Concurrent Medical u Cost
Conditions

Treatment Guideline to the
Use of Antidepressants

Start at low initial dose, titrate up to target dose over 5
to 10 days

® At 4 weeks, if no or partial response and tolerable side
effects, increase dose; if side effects intolerable or no
response, switch AD or add adjunctive Rx

a  Full therapeutic effect may not be evident for 4 to 6
weeks,

m  Treat a minimum of 5 to 8 months after recovery
Follow-up visits g 1 to 3 months.

®  When stopping, taper over 2-3 months; if relapse, treat
3 to 6 more months.

| Basic Rules for Pharmacists

di e
W The pharmacology and pharmacokinetics of each

antidepressant will predict the side-effect profile.

W The side-effect profile is a key factor in deciding
on which class of agents to use.

B The drug-interaction profile is a second key
factor in deciding on which antidepressant to use.

®m The patient’s profile (history, severity,
compliance) are the factors in deciding which
antidepressant agent to use.

Adverse Side Effects

-
s dry
= insomnia . tion = constipation
» sexual dystunction e hypotension = hypertension
= sweating weight gain » nervousness
= tremot cardiac effects « insomnia

urinary
sexual dysfunction = sweating
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. SSRI: Therapeutic Effects

i

e
® Acute Effects
= Inhibition of 5-HT uptake carrier
s Result: accumulation of 5-HT in synapse
8 Chronic Effects
» Down-regulation of 5-HT, receptors
B SSRIs have no significant anticholinergic
or antiadrenergic side effects except:

= Paroxetine which has clinically significant
anticholinergic side effects in some Pts.

The common Serotonin-like
i Side Effects

& Nausea, Vomiting, Diarrhea, (5-HT)
m  Tolerance in 5- 10 days or switch agents
B Headache, Insomnia, & Activation (5-HT,)
# Decrease dose, Switch agents, add Benzodiazepine
(anxiolytic/hypnotic)
N Tremors & Sweating (5-HT,)

B Dacrease dose, Switch agent, avoid other
concomitant serotonergic agents

8 Sexual Side-effects (5-HT,)
B Switch Antidepressants & Drug holiday
® Weight gain (5-HT?)

 Tricyclic Antidepressants:
| Tertiary Amines

i

Drug Trade Name
u Imipramine = Tofrani/

= Amitriptyline n Flavil

= Doxepin u Sinequan

» Trimipramine n Surmontil
= Clomipramine  w Anafranil

5-HT inhibition > NE inhibition

. Tricyclic Antidepressants:
. Secondary Amines

Drug Trade Name
w Desipramine s Norpramin
= Nortriptyline w Pamelor, Aventy!

= Protriptyline = Vivactil

NE inhibition > 5-HT inhibition

E:_Tricyclic Antidepressants

= Advantages:

s Equivaient efficacy to the SSRI's and a possible
advantage in treatment refractory cases.

= Secondary Amines have less sedation/hypotension.
= Disadvantages:

» Dose related side-effects: sedation

= Cardiovascular: hypotension, (Quinidine-like effect)

= anticholinergic side effect (dry mouth, biurred vision)

a | ethal Arrythmias in Overdose

Atypical Antidepressants

"

Drug Trade Name
= Trazodone w Desyre/
= Nefazodone s (Generic only)

= Bupropion w Wellbutrin
m Venlafaxine n Effexor

= Mirtazapine w Remneron
u Amoxapine u Asendin
s Maprotiline u Ludiomil
» Duloxetine

= Cymbalta

L

L .
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Discontinuing Serotonergic
Antidepressants

B T

® Taper by 20% every 1 to 2 weeks (except for
fiuoxetine)

® Too rapid tapering => FLUSH
F: flu-like symptoms
L: light-headedness, dizziness
U: uneasiness
S: sleep disturbance
H: headaches and dysesthesiae

| Serotonin Syndrome

[ ] Nonspedific symptoms indl;ding:
= Cognitive/behavioral (confusion, disorientation,
irritability, headaches)

»  Autonomic nervous system (hyperthermia,
diaphoresis, hypertension, diarrhea, nausea)
= Neuromuscular(myoclonus, muscle rigidity, tremor,
ataxia)
m Potentially fatal (ie. MAO-I and SSRI)
= FEasily misinterpreted as an exacerbation of patient’s
psychiatric iliness.
® Treatment; D/C serotonergic meds, Supportive care,
Benzodiazepines :

Drug-Drug Interactions

}
Y

= SSRIs / SRIs inhibition Atypical ADs

s CYP 1A2, 2C9/19 » Nefazodone -
» fluvoxamine inhibition
= fiuoxetine (high dose) a CYP 374

» CYP 2D6 « Bupropion -
. Mm tine inhibition

] C;fPD-BABM = CYP2D6
« Nor-fluaxetine = Duloxetine -
» fluvmamine inhibition

» sertraline (higher doses) = CYP 2D6

Case Study - CY continued..

Her physician asks for your help. Which of the
following is LEAST likely to be affected by
drug/food interactions based on CY's history?

Fluoxetine (Prozac®)
Imipramine (Tofranli®)
Mirtazapine (Remeron®)
Sertaline (Zoloft®)

oowmp

] .
i The correct answer is ... "'D”
1 g e

= Undergoes N-demethylation via
H_ NHCH, CYP2D6 to an active metabolite,
norsertraline,

=& Norsertraline Is further degraded by

H oxidative deamination to an inactive
o metabolite (I.e., with a C=0 replacing

the NH,)

m So, CY's smoking, grapefruit jouice

intake, and recent use of St. John's

Sertraline (Zoloft®)  wort will not affect sertraline
metabolic inactivation

ct

So, what's wrong
1 with the other drugs for CY?

& Smoking induces CYP1A2 thereby reduce the
efficacy of both imipramine and mirtazapine.

= St John's Wort contains hyperforin which has
be shown to induce CYP3A4 and CYP2C9
isozymes in human hepatocytes. Thus it will
also enhance the metabolic degradation of
fluoxetine and Mirtazapine due to its -
induction of the hepatic CYP3A4 isozymes,
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, CY’'s Case Continued ...
B
CY takes a new antidepressant for 2 days and
begins to experience side-effects from the
drug actlon on the 5-HT, receptors. Which
combination of side-effects and causative
agent is the most likely?
A. Tremors, sweating, and agitation from taking
veniafaxine (Effexor®)
B. Nausea, vomiting, diarrhea from taking mirtazapine
(Remeron®}
C. nstipation, nausea, and weight gain from takin
ggprogigg (\/{glalbutrin(%) eigntga ™ d
D. Dry mouth, nausea and headache from taking
duloxetine (Cymbalta®)

The correct answer is .. “A”

u Veniafaxine(Effexor®) is a second-
cHy generation antidepressant with dual
) serotonin/ norepinephrine reuptake
inhibitory activity. However, it lacks the
typical anticholinergic and

. 'y
o[
Z l antihistaminergic side-effects associated
N ocH with TCAs

* » Common Side Effects
» Increased diastolic blood pressure
(NE stimulation)
= Nausea (5-HT;-mediated)
= Tremors, sweating, and agitation (5-
HTy)

Why are the other
combinations unlikely?

B

m Mirtazapine lacks GI side effects because it has 5-
HT; antagonist activity.

= Bupropion does not induce weight gain since it
has no antihistamine action. The common side
effects includes agitation(32%), weight loss (28%)
and dry mouth (28%). These side effects are not
mediated by 5-HT,

® The common side effects for duloxetine includes
nausea (20%), dry mouth (15%) and constipation
(11%) but headache is less likely.

How Bupropion Works?

B o
T (-] <l
°. on o o
%N 'THy ;\ %
" W o oy
I Y

Bupropion

"
Active metabolite

« Mechanism of Action
= Not weli understood
s Inhibition of NE uptake camier
= Inhibition of dopamine (DA) uptake carrier
» Chronically: down-reguiates B-NE receptors

.. What about duloxetine?

m Duloxetine (Cymbaltta®), S (+) isomer,
is a selective serotonin and norepinephrine
e reuptake inhibitor.

{7 . m It has no significant affinity for
i oy dopaminergic, adrenergic, muscarinic, and
0\ H histaminergic receptors,

o i © wich, m It undergoes extensive metabolism

i catalyzed by CYP2D6 and CYP1A2 but the
major circulating metabolites (e.g.,
hydroxylations of the naphthy! ring) have
not been shown to contribute significantly
to its pharmacological action.

CY’s Case Continued ...

Which of the following medication(s)
might increase CY's risk for experiencing
the foliowing problems?

1) Losing balance and falling, 2) worsening of
memory.

0 Thioridazine
QO Alprazolam
Q Clomipramine

b 4

54
2
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L The correct answer is ..
| “All of these drugs”

b
i

® Thioridazine, a typical antipsychotic with
potent anticholinergic/ antihistamine side
effects

m  Alprazolam, a short-acting benzodiazepine
that cause CNS sedation/ amnesia

= Clomipramine, a tricydlic antidepressant
with potent anticholinergic and
antihistamine side effects

CY'’s Case Continued...

Which of the following antidepressants is
said to have little or no anticholinergic and
CNS sedation side effects and thus is the
most appropriate for CY's depression?

Imipramine (Tofranil®)
Veniafaxine (Effexor®)
Phenelzine (Nardil®)
Mirtazapine (Remeron®)

o0®»

e,

Anticholinergic Side Effects -

"g_g}_lmipramine Binding to Muscarinic Receptors

Aromatic binding
| for inic ist)

A [
/"\‘

@ _CH;
Mk ©) amionic bina:
i CHa Anionic binding
B

Aromatic binding
_ (increase potency)

| Antihistaminic Side Effects
i of TCAs - Imipramine Binding

Arsenaiia binding ate |
(Proturred fur bantyl ar swbuifmiod phenyl)

: s _ Arematia binding
LA ‘ SN
.. "
s amk / H ‘l A
. L oH Wb b
oo s R
N T | oy
G A2 DT amienie bindiog . v
. ) Aromatic binding
Aromtis binaing vty 1
{Pratesred for bolnrosremmie

Which of the following lacks
i anticholinergic /antihistamine
activities?

o <J“'
d‘% Qo o
_NH, N
OCH, . \ V4
Venistaxine Phanelzine Mirtazapine

* CY’s Case Continued ...

Which of the following is TRUE
and should be considered when
working CY up for insomnia?

0O CY's insomnia is a “Primary Insomnia”.
Geriatrics is associated with a decrease
sleep latency

CY’s insomnia is a “Secondary Insomnia”.

10
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CY'’s Case Continued ...

Which of the following is TRUE
and should be considered when
working CY up for insomnia?

0 CY'sinsomnia is a “Primary Insomnia”,

0 Geriatrics is associated with a decrease
sleep latency

v CY'sinsomnia is a “Secondary Insomnia”,

, CY’s Case Continued ....

s
CY insists that she needs "something” to help
her sleep at night. Which treatment and/or
recommendation(s) would you initially choose
that would be appropriate for CY?

Q Avoid caffeine
O Avoid late afternoon or evening naps
0 Ramelteon 8mg po 30 min before bedtime

CY's Case Continued ....

CY insists that she needs "something” to help
her sleep at night. Which treatment and/or .
recommendation(s) would you injtially choose
that would be appropriate for CY? '

v Avoid caffeine
v Avoid late afternoon or evening naps -+
v Ramelteon 8mg po 30 min before bedtime

. How does Ramelteon work?

4
-t PER——

m Ramelteon is an orally active,

H . melatonin receptor agonist

N A H i o " - .
WeT Ty e L T @ High affinities for melatonin
o ¢ /,J/\ A MT,and MT, receptors in the

suprachiasmatic nucleus (SCN).
W = Rozerem, approved by FDA in
ek ook, July 2005, is indicated for the
T . treatment of insomnia
) N characterized by difficulty with
h sieep onset.
Melatonin

. CY’s Case Continued ....

HT
Grapefruit juice would be expectedto
enhance the durations/side effects of all
of the following hypnotic drugs EXCEPT:

Q Remelteon (Roserem®)
0 Temazepam (Resoril®)
Q Triazolam (Halcion®)
Q Zolpidem (Ambien®)
Q Zalepion (Sonata®)

CY’s Case Continued ....

A

Grapefruit juice would be expected to
enhance the durations/side effects of all
of the following hypnotic drugs EXCEPT:

O Remelteon (Roserem®)
v' Temazepam (Resoril®)
Q Triazolam (Halcion®)
O Zolpidem (Ambien®)
O Zalepion (Sonata®)

11



)

1/14/2009

Remelteon and its

| i =
| metabolites | Temazepam’s metabolism
=4 4 —
™o W o n . = 1t is well absorbed with good
LA B N T oHy bioavailabiitty (~100%) and
o It — I Pl ol E o ) minimal (8%) first pass drug
g ¢ o N metabolism. . 1
/ ° ‘ o M ’fl;here were no active metabolites
- ° rmed.
wo LN Y ¥ g a N m The only significant metabolite
I N T i"-. present in blood is the O-
" cvPaa o glucuronide conjugate (>90%).
® The O-giucuronide of the N-
desmethyttemazepam is a minor
metabolite which accounts for
Eoter hycrotyale produot only 7%
__Metabolism of Triazolam . Zolpidem Metabolism
i HOOC | f“ £
4 N ¥
H owe WocHs. - ﬂ/'K( = ,.'C.J: T e [~~\J:-r,,,ﬂ_c,,,
Y» -7'“ .‘: N [ "r""} Lo e octty
N oo M= N CYP3AARCD Loe
i 20T e e |
o I—N CYPIM ¢ »/-""»I_.u' - \[ J‘] S e ous
R. A Lk o )
FJJ " h’\;] Ry lcvnuncn h.wvum\ﬁomn
- O-Giucurontds
:_:j,'rmum mALan)t) {Active metabolite) (inective) R
L e (N A N
The triazolobenzodiazepines such as triazolam and alprazoiam undergo e Vo —— n,c"[:’-' L‘(— -
rapid benzylic hydraxylation viz CYP3A4 isozymes and the resulting _ - A »T-°
nmmrmmmmmmmmm HeC  OHy "
they are rapidly conjugated to form inactive giucuronides or further LU
metabolized to the inactive carboxylic acid metabolites, (inaotive meteholits)

i Metabolism of Zalepion

o
" ﬁ
P f.n.)‘;
N
1 — N-desethyi-zaleplon oo
CYPA4 (inactive metabolite) o, "ﬁ
° Moy
uh)‘v ¢ oo o
o, N
n J Aldehyde oxidase :rs - )\"
Zalepion . w7 #
(Sonas) H minor metsbolite|
o
CHy:
S-oxa-zalcpion
(inacrive metabolite)

| CY’s Case Continued ....

Ee/g -
‘Her physician decides to ’prescrlbe
eszopiclone (Lunesh@%oor treatinr CY's
insomnia. Your advice to her should include?

Q  She should avoid taking grapefruit jgice
ue

because it increases drug toxicities
accumulation of the parent drug.

O  She should avoid alcohol intake because it
increases blood levels of eszopicione due to
CYP2E1 induction.

O  She should stop smoking because it enhances
eszopiclone metabolic inactivation due to
CYP1A2 induction.

12 L 3
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; CY’s Case Continued ....
= e
Her physician decides to prescribe
eszopiclone (Lunesta®) for treatm? CY's
insomnia. Your advice to her should include?
v She should avoid taking grapefruit juice
because it increases drug toxicities due
) accumulation of the parent drug.

0  She should avoid alcohol intake because it
increases blood levels of eszopiclone due to
CYP2E1 induction.

O  She should stop smoking because it enhances
eszopiclone metabolic inactivation due to
CYP1AZ induction.

Eszopiclone’s Metabolism

| CY’s Case Continued ....

Which of the following hypnotic drugs
works by acting on w-1 benzodiazepine .
receptors and therefore might be useful in
treating CY's insomnia? .

£ Remelteon
O Mepobarbital
0 Temazepam
QO Zaleplon

v.VCY's Case Continued ....

%
o Er—

Which of the following hypnotic drugs
works by acting on w-1 benzodiazepine
receptors and therefore might be useful in
treating CY’s insomnia?

0O Remelteon
O Mepobarbital
0 Temazepam
v’ Zaleplon

.| CY’s Case Continued ...

Venlafaxine (Effexor®) is NOT appropriate for
CY because it can increase diastolic blood
pressure by:
QO Inhibiting DA reuptake which acts as a peripheral
NE agonist
O Inhibiting NE reuptake and blocking B2 —NE
receptors
O Inhibiting NE reuptake and blocking muscarinic
receptors
O Inhibiting NE reuptake without blocking a1 -NE
receptors

; CY’s Case Continued ....

Venlafaxine (Effexor®) is NOT appropriate for
CY because it can increase diastolic biood
pressure by:
O Inhibiting DA reuptake which acts as a peripheral
NE agonist
Q Inhibiting NE reuptake and blocking 2 —NE
receptors .
0O Inhibiting NE reuptake and blocking muscarinic
receptors
v Inhibiting NE reuptake without blocking al —-NE
recepiors

13
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CY’s Case Continued ....

If CY is a depressed 25 yo female non-smoker,
who is extremely concerned that certain
antidepressants might impair her sexual function,
which of the following drugs would be best for
treating her depression because it DOES NOT
inhibit the reuptake of 5-HT or NE?

Q Amitriptyline (Elavi®)

0O Trazodone (Desyrel®)

Q Mirtazapine (Remeron®)
Q Sertraline (Zoloft®) ’

| CY’s Case Continued ....

If CY is a depressed 25 yo female non-smokaer,
who is extremely concerned that certain
antidepressants might impair her sexual function,
which of the following drugs would be best for
treating her depression because it DOES NOT
inhibit the reuptake of 5-HT or NE?

Q Amitriptyline (Elavil®)
O Trazodone (Desyrel®)
v Mirtazapine (Remeron®)
Q Sertraline (Zoioft®)

CY'’s Case Continued ....

Which choice(s) below is/are more
consistent with Neuroleptic Malignant
Syndrome than Serotonin Syndrome due to
overdosing with CY's antidepressant drug
usage?
0 fever, lead pipe rigidity, unresponsiveness
0O elevated creatine phosphokinase, sweating, lead
pipe rigidity
Q diaphoresis, hypotension, myoclonus,
hyperactivity

| CY’s Case Continued ....

m:iWhich choice(s) below is/are more

consistent with Neuroleptic Malignant
Syndrome than Serotonin Syndrome due to
overdosing with CY's antidepressant drug
usage?
v fever, lead pipe rigidity, unresponsiveness
v elevated creatine phosphokinase, sweating, lead
pipe rigidity
QO diaphoresis, hypotension, myocionus,
hyperactivity

_CY’s Casg(;ontinued

4

-

Which of the following choices,
when combined with phenelzine,
could cause Serotonin Syndrome?

O Meperidine (Demerol)
Q Tyramine
Q Pseudoephedrine (Sudafed)

CY's Casg_ ‘C“ontinued

Which of the following choices,
when combined with phenelzine,
couid cause Serotonin Syndrome?

v Meperidine (Demerol)
O Tyramine
O Pseudoephedrine (Sudafed)

14
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5 CY’s Case Continued

Which of the following choices are FDA
approved indications for Modafinil

(Provigil)? Is there an indication for CY
for using this medication? .

O Restless Leg Syndrome
O Narcolepsy
O Obstructive Sieep Apnea

CY'’s Case Continued ....

¥
i

Which of the following choices are FDA
approved indications for Modafinil
{Provigil)? Is there an indication for CY
for using this medication?

0O Restless Leg Syndrome
v" Narcolepsy
v Obstructive Sleep Apnea

Any Questions ?

Y 4

15

BB diam s



, Actual and projected increase of population
aged 65+ , Taiwan, 1971-2030
EFAZRB £ o .
’ . 400000 - f/:\
- 7
TRERAEHBER e A/ e
REES# e e
Hie o ~—
98-04-13 § - -
1971 1976 1981 1986 1991 1996 1001 2006 2011 2016 2021 2026
CMUH-FM
LBMECSE U LA X2 RLA
' " 28
@ 20035582 A+ AR 5+ & 9 §-—2003 vs.1993
LA 1024.5
Ba¥ ks 470.2
R - 3% 4456
278 - 3327
WX 228.0
RRCEMESATSHS 181.2
(FEFF 115.8
SARMAT R BATRAL 106.4
~ i e B R AR ' 73.9
TEAER CMEMERS 548
o *+ %WiEm CMUH-FM
@ vrrznnas A RRERA L EH 2
i
EFBEEXRK
TEEKR
TEEER
EHAR
CMUH-FM CMUH-FM




G AT 2R RILRHR

s FREMRER AR ERGETRT

& A RRE A R 8 LR 7

20024 & B & £ AT 44 (yrs)

prevention guidelines.
= Use B-P-S model in health maintenance visit.
= Good doctor-patient relationship.
* Comprehensive office evaluation :

" CMUH-FM

Age group male female
n ERSHEAR LY 60-64 18.76 21.94
70-74 11.92 13.99
expectancy) 75-79 9.22 10.62
" LELESE 80-84 . 1.19 7.99
85+ 6.29 6.44
CMUH-FM CMUH-FM
& E AR REREEAELE @ rrRnanRL
-8 General goal : maximize life span while s 5 &% (stage of susceptibility)
minimizing morbidity and functional disability. A B F-(risk factors)
= Cost, Quality, cost-effective. - w EHERTHA (stage of pre-symptomatic disease)
a Use disease-specific screening and B R E R E 8 B R E K

= BERE R (stage of clinical disease)
e MEZ ARBLEBERZRER
s RFEHY (stage of disability)
WM RAMIERE AR
s -t (death)

CMUH-FM
& BRI A% @ AR XRAE
= £ (primary prevention) : = Screening(30%)
IRBALIR 255478 » immunization
* RIS (secondary prevention) :
MiniEE » Chemoprophylaxis
* Z TR (tertiary prevention) : = Counseling(54%)
LRI AR 24858
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ACP: American Coliege of Physicians’
ACS: American Cancer Society

ADA: American Diabetes Association
AGS: American Geriatrics Society
-AHA: American Heart Association
AUA: American Urological Association

CTF: Canadian Task Force on the Periodic
Health Examination

NCEP: National Cholesterol Education Program
NOF: National Osteoporosis Foundation
USPSTF: U.S. Preventive Services Taskfame ep

& Quality of evidence

» Good: Evidence includes consistent results from well-
designed, weil-conducted studies in representative populations
that directiy assess effects on heaith outcomes.

= Fair: Evidence is sufficient to detarmine effects on health
outcomes, but the strength of the evidence is fimited by the
number, quality, of consistency of the individual studies,
generalizability to routine practice, or indirect nature of the
evidence on heaith outcomes.

a PoOr: Evidence is insufficient to assess the effects on health
outcomes because of imited number of power of studies,
important fiaws in their design or conduct, gaps in the chain of
evidence, or lack of information on imporiant health outcomes.

CMUH-FM

@“Strength of recommendation

A. strongly recommends that clinicians provide the service
to efigible patients. benefits substantially outweigh harms.

B. recommends that clinicians provide the service to
eligible patients. benefits outweigh- harms.

C. no recommendation for or against routine provision of
the service. the balance of benefits and harms Is too
close to justify a general recommendation.

D. recommends against routinely providing the service to
asymptomatic patients. :

I . the evidence is insufficient to recommend for or against
routinely providing the service.

CMUH-FM

SCREENING

@Criteria for screening tests

s HERATEGEEMARS?

« RBRIBERRAGRBRLHT?

. FMER (RERM) ATRARNERTE?

» AREHMAETEBTORBAE?

s AAC BEARRH AR RRERERGE
BEAm?

w FL85 4 2 (efficacy) & 4 ztd(effectiveness)
£ 5+ £F %4 %Ak K(cost effective) ?

CMUH-FM




£ Are BSE effective for screening
\@ breast ca?

»RCT, 122,471 women in St. Petersburg

»>RCT, 266,064 women in Shanghai

« Neither trial demonstrated a reduction in
breast ca mortality or improvement in the
stage of cancer detected during 9-11 yrs f-u

» Evidence of harm: 2-fold increase in false

posttive results, physician visit and biopsies
of benign disease

CMUH-FM |

= Are CBE effective for screening
@%‘g breast ca?

> No trials comparing CBE(+) vs. CBE(-)
» Canadian National Breast Screening Study:

39,405 women, aged 50-59, CBE + mammo
vs. CBE alone

» No mortality advantage when mammo was
added to an annual, standardized 10-15
min CBE

s Sensitivity: 54%, Specificity: 94%

CMUH-FM

\,@ ‘Standar\dlzed CBE

b - T
Vertical strip search pattem

s N
/ }; Nty Varying paipation:pressure
3 fingers, circutar motion, finger pads

CMUH-FM

@ mutin-an

-30% breast ca mortality rate by mammo.
per 1-3 yrs.

Recommendation:

u ACS: mammo+CBE q 1 yr il ?

» AGS: mammo q 2-3 yrs till 85y/o

= USPSTF: 50-75 y/o: mammo q 1-2 yr

>75ylo: CBE q 1 yrtill ?

CMUH-FM

& TeaAnLs

ey O >0y

B

0 5 15 15 2 25 3 33

s 0 e
ST
;

Effectiveness of Early Detection
of C.C.

« Survival of C.C. depends heavily on stage at
diagnosis

= 5- yr survival: localized 92% vs. invasive
13%

a Pap smear: 20-60 % reduction in C.C.
mortality

s Screening interval: Syr, 3yr, 2y1, 1yr
Reduction rate (invasive): 84%, 91%, 93%, 94%

CMUH-FM
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G Temmeyris A —

ERTFERKARE

" HHAAEME(RI8RKR)ErE L4 (AAFP,
. ACOG, ACPM, AMA, CTFPHC)

s HEE-R EKZREFTRIAE

s AMRAAEMBZSFR(R2IR)P R L
(ACS)

= HHEE-R, ZTRAEELIF K

The USPSTF recommends against
routinely screening women older than
age 65 for cervical cancer if they have
had adequate recent screening with
normal Pap smears and are not
otherwise at high risk for cervical cancer.

D recommendation

CMUR-FM

@D 5 54 —F IR

KABERBTFEREHLERRATR
Recommendation

>65 y/o

"BEERAAGEESHABRELERRE
LT RBRTEGRA -

"R AR GRE R BERA
F1E3%ME—K AERKZANE
E¥E - o REMRBOSETORBPT
#ERRT TR - (ACS, AAFP)

MUHK-FM

'Reported new cancer cases in
Taiwan,1996-2000,

— AN\ 7=

£ I7ERVAN NN e
" ///\[\ e
) ZERS

<=19 20-29 30-39 40-49 50-59 60-69 70-79 30+
age group

CMUH-FM

@ rtin-xnann

R g BB TR EE WS £ 35T TR A&
ABERmEGSRATE
Recommendation:
>50 y/o: stool OB and digital examq 1 yr;

Sigmoidoscopy q 5 yr or colonoscopy or
coton barium enema exam q 10 yr

(ACS, USPSTF)

" CMUH-FM

V'PSA R e B (63-83%) & ¥ — 1
(90%), &4 KEF2Z A REHBRTH T
5974 A WAk A% . (cut point: 4.0ng/ml)

VERAR IS KL LR RIGR - R
EERTEHHEEFHAIB%EET%

v'Potential harm: frequent false positive,
unnecessary anxiety, biopsies, and
complications of treatment.

CMUH-FM
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Recommendation

AUA, ACP, AMA)

BB AL AT PSA ke H g1
EREHAAHBEETUHIR

o WHISOERU L, RMEFH T EULE. &
R LR L 0 8. (ACS, AAFP,

& o itk AR

The USPSTF concludes that the
evidence is insufficient to recommend
for or against routine screening for
prostate cancer using PSA or DRE.

WA o B AR

= Xk (7)
= Raappik € (V)

CMUH-FM

| recommendation
CMUH-FM | CMUH-FM
’@%ﬂhﬁﬁ”&—ﬁqﬁ SRR Y A SR Ty

s REHELESE-EREE KRB (A)

w HISESU L EREASER L hE
MG fEEYHEE (A) BHRABE
OTRBEMASEERECRERN (B)

s RF AT HERTE IR BT H %
LHEBECTR EHCTHAEF K
SEEFRkEEROBwE (1)

CMUH-FM

& Ry BiTE

& o BRI L T RE SRR

220

6~18%.: 05--2% 200 Yol
30 BB E:B: 1.5%, 4 1.0% 180 L7
. S | e -

40 B Sk b B :16.9%, & 18.7% 2 160 ~ _ - Female
70 RS E: §:342% , 4 374% 10

120

100 . -+ - L
I P

CMUH-FM agegr CMUH-FM




B R R HREEE

25
20
2 15 / ~- Male
//.—-——4 - Femaie
10
5 1\ 7
NES——al

4-§ T-12 1318 1944 45484 65+
age gr
CMUH-FM
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@& 1 BRI RA R

s ASEU LB RAERE
=& (ADA)

» Microangiopathy vs. macroangiopathy

» USPSTF# 4 B AT M AR K
HERBEEKRAREARRE 2%

AmAHEREEHRE (1) ik
HAERLR B aREZBAARKRE =

ST b —

@ £ rEaR k-1 Aais

e BRBATRARAF AR E S
BRELCEEMMN AEFEEMET
EFRMEM N FIEAR R EE
AR K BRI T A TR

0 658 A ey ¥R F R W B RE
B R o B B R ¢ i R A2 60 8%,
RE M E® (B)

« GOB AT 48 R A T Ko fiid
F# R H60E64 8 H  FRBEKR

RMi%m (B) - sERGRE R EE (C)
CMUH-FM CMUH-FM
& rnrmin CREE RS T

. BB SR EAEM 0 B AT s AR AHERELFARTRL A
igﬁﬁﬁﬁi&ﬁ;T 8 A E AR EHEVELEANETLIRARY -
BEEE (B) « REHEEARBAABRE  HHLER

HRATLRARFEREERT AR
« Bho B REHE—-BAHGERER LY #wE (C) -
BEIBRARHEYRAEGHREEANRE AR EREBEANIEAHHRKS

o EBRRF ARG EALY
fERELAEY (1)

CMUH-FM

USPSTFiz 4 if 24328y » 2V &R
BMUMAEEEAFMESHA MBS
B Es ¥R (C)

CMUH-FM




(G RAEARERENE

« UERRERATRBRREZANEE LN Immunization
BmEERITE  BEKRE - RERAA A B o 4t
BER - A (b - oBSH - BT -

Bohee - kE%)

« &3 . IOP, MMSE, CXR, EKG, stool
" routine, a-FP, TSH, HDL

» £ % ! CXR, KUB, EKG, stool routine, _ é
Bil, Alk-P
CMUH-FM
& A
« XK EAMY (B, one shot after 65 Chemoprophylaxis
ylo) Bt e R

« BATRE MY (B, every year, 60-80%
protection rate)

« BHRMEE (A Td vaccine, every 10
years)

CMUH-FM

& A Rie R

g A= Counseling
n FTH7 & 3k (aspirin 80-125mg) (A) 75

= Lotk £ %k (HRT) (D)

= Tamoxifene, Raloxifene % (B vs. D)

CMUH-FM j




®H \% EHBAE
95 (A kg 4 BE
" A2 A TOAN A%, 0, Bk, 18, 05, WHL
“E8 (A) P T
AR P23 3
v' B -carotene for prevention of cancer WIS Yk mR A, B BRK, EX, A
and CAD (D) N X, ﬂ!i’k,ﬁlk’mi ﬂi; dh ALK
VVit A, C, E cls folic acid for prevention ¥ n¥ 0§ ftie, mEH,
of cancer and CAD (1) WE  EABRREIH MEENIH KK,
RAE, MASHE R, A X
CMUH-FM CMUH-FM
. r“ N o . -
& RN BBRA Checklist S | HaZES !
- XE — | RN o
ae K ZIRBR ¢ b N R i
13 :‘:-"'“‘" -.:‘-:‘:‘;;mm .
SHER : o= PP SRR, 5
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R AR E A

é/\-\—)-

o , f’ ‘JIL%;_:IV‘. n'j'

KRE KT

— ANERMBRIEBREELR
EERDERABHAFRARZRER
HEAR -

Zo AR WA R RIREA
BHEMEZEABMBE  BHATRS
FEER - LBRARRE  ARBHA
R RARTLEEHMBFRAEEE -

7 B 67 05 56 4T be RIS B4R X

ZHRFRE MK
(RBA+ANEZREH)

REZF
EFEBRAEAEE

(AT R 2% - FAEE B ET)

ERURT LAKRA
TARNARY

LRRNZONTAR
LEY LS A

BHLMAEN S S
RANGAZ 28
HRARMLLR
SENERTHE

I R Rt NN
AEHET BRAME L RFE S

* RRRE

£ AR A Mk o8

(KPR b § KBTI B4 8])

c RMEMMRH D BT ZE%
(—rkpmERy : Mﬁ"&#ﬁfﬂiﬁ AR ERNRH 2

EALRME L
La*&ﬂ:mﬁ%sgﬁﬁmaﬁwnﬁuzthﬁm
AR¥  -UEFRRBHTLZEALRE

He-
(Z)REWARY : 2HEH - FATRARFUNL

AEEPREML - RiTHIEN A%
LR A KRB -

PEEIS VYIS E Ty FES YT T )
R hkEh BaXithanziid
BRARY & -

o HMH (5%)

ZARFIRETFENET

FRAREBEER . FHHE MBEFE AN RS
FTH(15%) -

£ AR N BRI (30%) -

LYY LR Ty R s LT

MEIRA - 4510 BRARIR - BE e - 28

BRE) RLRNAL2AES HAED - £AHH

AR FARE « R4 il K)(30%)

# 8 1RME(20%) -

MiBio b ho W EAM SR =5 SR E
Ry AR o S RBBERT - M (T) £ FRM
RUGEMEARH SR EB=p  Hhdo=s o
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AREAFEENCEEABHARTESR
(HRRAMEH)

T RITRLRZLTE

F R EABREAR G R R AN,
EBHERAMNEREN  #ACTHZMMB(EKA) X
RERKARW RN

FORARENESREF —HERUARLE  ERSHHEY
[ACT N R 378 3

AELF MG LM LY - R - REMERS
%) ERRARARHEERS
EHARBERGEZRET AL FLARELY K

4o Telmisartan (Micardis®)

AME AR 2Z RSB ERRBR
REEEMAERRN(SSERID)LRE MREETEYR

Yo {77 #4746 B RAZ R4S

N Rk  ARERERRAES
WARMET AN RN URBATARBRER
SEHR  BRM RS S TR MW TR
1.4 #% 8k FE32 M & Xanthium® (200 mg, 400 mg) * £ T 2
B THRRITME LR ART M
2. Phenytoin + Ciprofloxacin #) ¢ 4 ¥ & % 4+ &
ROBRRHOER  EAERIBVBLATLTHNS
REZARLRERER
Nexivm @8 BB MR + RTHH  THEMENK
PR R PR E ) RRDT REM
R TR 24
RAFBHEE 42 BB RED
3

Eh 5 F
(B M AE4a B A B 8915 Bh)
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BB B R

o XXX{E R 2 % 26k © o4k % M4 F Trandate ®
I#BIDA Latol® 1#TID * B EMA % > 2B R
¥ & 7 e o4 B 544 B Labetalol (Latol®) 200 mg BID
—

¢ XXX Rz 8820k B 8260 % A MA5 5% Seroquel® 1#
HSA Risperdal® 0.5#HS » B ¥R R 2R BR
W 2177 4 & ¥ 5% 1B % Quetiapine (Seroquel® 25 mg)
05#HS—16

¢ XXX{ER 2 &0 248 K sk ¥ A % Glidiab® 5
mgTID » EREZRREFHHR I % B5mgQD

B R W

XXX R96.1. 260 XX BN ot #t i - BB H
MR REERN6.IIEHAER

o ¥ M 34y B ¥ Irbesartan / Hydrochlorothiazide
(Coaprovel® 150 mg/12.5 mg) 1# OD#% & & %
EX X 3

+ Magnesium Hydroxide 250 mg# % & 4 8 o4& W ok
#TID » R&H K524 TID

* Fenoterol HBr (Frandyl® 2.5 mg)R £ R4 Kk ¥
&HI2#BID » B4 % 514BID

HEAKBEARS
(BI& -~ AR RRE)
+ XXX4£ R Moclobemide (Eutac® 150 mg) * ¥ &k %
#BID REmRELReEou'sni#QD
+ XXX4= & Mirtazapine (Remeron® 30 mg/tab) » R & &
#B0SHHS - REMR AL RLER S 2 IHHS
* XXX4£ R Silimin® 150 mge 4QD R 2 5BID + k12
AR R 2B 4% REE5 650D -
« XXX4E R 7 ARisperdal® | mg HS » 2% & 42
mg HS

o XXX4: R 3 £ 404k % Xanthium® 200 mg BID » #2
A R # % %400 mg BID

R B

© XXXt R 5 Bk F 8 Picetam®(400); Aleviatin®(100)
Ry XY

s XXXERAZMEGEARDES:  WEAR M
2 ¥ % 12Herbesser® 30 mg TID& # 24 -
Fluitran®#& g Lasix®

¢ XXX R4 8 ik B4 6% ¥ AL 458 Glidiab® 5
mg QD12 § & K %

BB

s XXXERBXN S AHAEE 30K & P
Metformin 500 mg BID# & Mucosolvan® 30
mgBID - AR AHR > 5L
Mucosolvan®#: % -

EREBREY

*KXERAR—EA N RRRE BSEAREM
RS

(50) (25)

s
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FHEREEHQ)

o XXX4& R € XX 8 Kb #4 M 3Quetiapine
(Seroquel® 25 mg 1# HS); @ XX 35 #t 2 14 . ) 8%

M 3 Quetiapine (Seroquel® 25 mg 1# HS)

o XXX4E R € ds XXX B ek 7% #4 M) 31 Estazolam
(Eszo® 2 mg); i XX 4 1t 2. # . F) 8 M 31 Estazolam
(Eurodin® 2 mg)

o XXX R XX B AR R lsosorbide dinitrate
(Isordil®)10 mg BID » {22 {4 A XX B Feid 48 M HH 3
1% F) 8% & 4 M 2 Isosorbide dinitrate (Isobide®)10 mg
BID: BE4=MAMKATE -

EHEREZEH(Q2)

o XXX4E R, € b XXX B Bk # # M 3L Risperidone (Risperdal® |
mg) 1# HS; @ XX 8 1§ B #4214 4 F) 8 8 3 Haloperidol
(Halosten®2 mg) I¥HSE A M@ A LKL KA F E

o XXXME R 2 6 XXX B Ko 49 $ M 2L Mirtazapine
(Remeron® 30 mg 0.5# HS); mXX 15 7 2 4.7 8%
M i Citalopram (Cipram® 20 mg 0.5# HS)

o XXX4E R & d XXX Mo~ ik #4 M) 3 Lercanidipine
(Zanidip® 10 mg 1# QD) XXX B R B # 2.1 4. B 5§
B 2. Amlodipine (Norvase® 5 mg 1# QD)

o XXXt B b %5k # B 65 B 3. Glibenclamide (Euglucon® 5 mg
2# BID); Repaglinide (Novonorm® 1 mg 2# TID); 1% #{ sa 48

AERLTHRRY B

XXX ERELCHEXXBEKREZEH M
Mubroxol® QID x 30 days * M AR #
RERAE S 4474 T Mucosolvan® QID » &
WAREBFRATARABRLGRD  RAR
% & P % # Ambroxol (30 mg)

AEEHIER SR

c XXXERBFTHEY BWEARKAARRY
B s @4 Nexium®#k B4t

s XKXX4EREBRMELARBRE  HEARMN
FARSEBRIWAKTHKLAT » 04
Bokey®# 5 8 £ & Xanthium®3#% S Eiz B &

ABMARE RS
MR 1R R KA R R

* Lantus®@ R PR AB(ENERER #E F)

D 1% AR EETRCE

c MR EF R RERERM L(REH
ER)AM#B

C AR RAR T

AFEARSHRERR

o M MmE  TRELERMRE - EBRTFREI2K2 R
F 0 TRD F RS R AR PR RS R AL

c BRMNMKRAR LKA BEN - RAANRER T
IR @ oM Tl -

MM N BRATEE MEEEAT AR
A AREBLEAMBR - ST REXR - FRAK
iﬁ%ﬁﬁzm&ﬁ&ﬂﬁ B B I 2 Ao

c FERBARREN otk it - BN LB
Bk % R LHERSRTRANBRELEEGF -

* REAMATOBRETHE  pREAFRE « FLRRMBRE
R &kmmzseutE K-
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FEHB Y wBRELRSLARBEIRERR

s TREANFERAMAAREF EORI LA R FHH
X B &4 (genotoxicity) - M (carcinogenicity) - Zhwh
Batt (teratogenicity) o RsaBefM (cytotoxic) BRI TH
Q’»zk’!s&'& SEREM AR R - e & L ieda M
MBHRD -

© VLRRKE WA (doMethotrexate) Ria 1% « 5B E Y #lbo
Finasteride (Proscar®/tab); Raloxifene (Evista®/tab) - &7 ) 8k 84K
46404 Misoprostol (Cytotec®) Ry A 5 o Bs 14 -

c MABRRSEEMRAERTATHRERFRAFTEAAR K
BRTROBELAN AXPLREFLAEHFNZMEE
EFERBRH VAL ERBEER - AR TARRIKAS
BNALETUENL M RMBBE  BoUHk SMNER -
LRBHEERTHEORE -

ARAEEMEPRTOES

v AL 2 Z K 4% K A4 4w Sterculia | Frangula (Normacol
plus® granules) » AL X THRAH250mik » 2
). EoSI T

¥l 2 5 Mt 4% K #) 4o Psyllium hydrophilic mucilloid
(Metamucil®) » ik E b 4 A 80 c.oBARMBEE NS
HNEFEZE RO BEEFFZER

+ R-F % #4885 4o Cholestyramine resin (Questran®) -
HBRRBAMBRELBTEE ) LS5 BHACRD
ERARRSSMES BEOMBIFEM

RERABESAMGZANR

c BERGMBEL  RERBRTPHEE N ANT(EMERY
ARADRECHRLELDBRER - S B EM L BRI
AEEE  TEVELERRE KPR -

* W ¥k A % Sucralfateliquid + e RN R R B HZ B A
FRLARTIHEARNBOATHBLAREH - 258
RASEMBR R R RERRELESLE RESHE
Sucralfateliquid £ % P Sk d » MBMEFH - s A
AR —EBRBEEHE BSRE FTARY
K& F b hILH -

* BN SR M2 N R 2 4o §.86F ¥ B3 # 8 (Proton-pump
inhibitors) » do R F) 5545 Pl 86 8] Kk it ¥ 4 « € PPLIE
ﬁ&ia‘ﬁﬁﬁﬁzgti mRh RN Fe ke R

B dtAMOREARWw

* Ciprofloxacin (Ciproxin®)

OLERUMEENHNE BEAEFHS AL BTHE
2B RBTHT-6T% * Bk RERE+RIESO%AR
REBRZGRFEHER

O:ﬁﬁ%ﬁ&%ﬂfﬂ’##thﬁ&')ﬁ%ﬁ& BTHE

OLMRTHERANF KRR NL _MRET &S EZHSM0Q;
Rapid ; Moderate ; Suspected )

ORFEME - KA MM TFELHR B3
ciprofloxacin'® ¥ M-4&(2; Rapid ; Moderate ; Probable )

0;;z:;.i’:‘&f'ﬂ1~2'!\5$7k&%&2-4'l‘5§N#ﬂ:!‘i&;&i

RRmnEt AN L AW

* Warfarin (Coumadin®)

O ¥ R8T T & & K 2 8 4 twarfarin B ALK& ¢ B Vitamin
KEEMFHEAER » &T Ktk warfarinis % 7 A 8 46,

LT ¥ 3 &k %l 0-75 ug/L Vitamin K » 5T # $hwarfarin 75 44
ERVE t&aamw 500 ug » MR MmN
warfarinff  + K EF B AB LB E N E - K3 g
5 $ 4% &% ViaminK iﬂ.ﬁ%’?ﬁ"ﬂﬂ“’al’fﬂﬂnﬂi
A ENEMPTINREGERIAMAER X TR R YN
heparin % LMWH M 5t #] % 47

OF B ENBTN - 1 HELFARZFRME

OVitaminK (2; Delayed; Moderate; Established )

©Food (4; Delayed; Moderate; Possible )

C AN R SRRl R )

* Phenytoin (Dilantin®)

OHBLETHEAF AR T TECQRAELRE
R 40§88 K 45(Calcium caseinate) it 5 84§
#(Sodium caseinate) E B H & S LB ; Bt m
Wy 36 & 4 8275 3% 0 F 8% + phenytoin 2 % #c 7T 4
A& ME1870—80% » s sk + iR A T 45 € 1518
50-75%

ORI T - KB HE L ERZ TERA
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4 & T ~; s
: . . L b L p L2 AR
; REAERRAZEEFR R ERABRZEEFRM®
1 . X , . © RRAMAREALBERTEE o4 Sorbitol THE R
‘}f&z,ﬁﬁiﬁh RTRASBE » dod st RAH EHG SRR RN,
o FMAT 4 $930 mig K i « Sorbitol (polyalcoho! sugar) * % XM 7.5 50 gl R # &k
&} . g&iﬁj\::;;;%m—iﬁ;%‘;%xtgg Wi M2 — 1085 B AMA » >20g0 T
-&m?iaﬂfﬂtum&m*##' .;:§$&““
4o 10mlsu ion $220-30ml j5 KM #E
o -3 lmv,@g?qm;:;gm3momﬁ HSd R ER OB AETHAH RAAZNMESNKD » TEEERRY
THRARSZARRAH N R ERFOEM  HX2RH: O 51 MM AS  FTIEFBERK
. I 2 MR = (R 2B R iRih Z R HK) OLNWAMIE - HRERYR K TRAGTS% R ERR
e | E LT ES S Y [ 1 3%} %4 13
s REKBEMNE SR LE N 10-50 m] BAME 04 % £, . ¥ (Polyvinyichloride ; PVC)# ¥ Z M % 2 T B I
phenytoin B 62l
v |

BoU LR EEFRAW

s GURSRE AR T LRELESRATEKA R
THRIMESERRFT PRAOER  RIFF2IEH
Wo#HOMRRERA SR RY -

C FAARMT R HAE T A ARG HRER D
EAXEHR RN ERERIRBY 2h40
BB - AR AT - KSR BRI

\ [T Y S E 3 T FRF 4

& s TRESXOHCEY 2R ATHRELS

M ERRBERARD R ZHRRERBERRORS

e d
234
3o
N

>

hZ X EAFA

N

% 2 91 § # % (Cranberry Juice )2 X 215 A

RS v (?i‘}il‘““““‘iﬁf W e
s LES R LSS VE FIRR X 3-8 LY £ §.1 1 o WM E R Warfaringt B 5T #e4 ho i o RI(R B R A S 7
SIS B o ) Kb it IR ﬁﬁﬂ#k!&&?ﬁr%%hﬁ.(b#b Lk
( flavonoids) - & 7t ¥ ¥ (proanthocyanidins) ¥ + 4r¥p ¥
. ARFAMM HLCYP"SO#"C*ﬁJ‘J%'ﬁ) Bt Wa nnféﬁMH'
Nifedipine (Adalat®) (2; Rapid ; Modecate ; Suspected) BRABRAEMERNES
i Nicardipine (Perdipine®) (2; Rapid ; Maderate ; Suspected ) (1; Delayed; Major; Suspected)
Felodipine (Plendil®) (2; Rapid ; Moderate ; Probabie ) ¢ EACLEVAAMRARE  BAMHERA LR AR
Amlodipine (Norvasc®) (5; Rapid ; Minor ; Possible ) (warfarin) Fo % + &£ BMRB{LA (INR) AL
Verapamil (Verelan®) (2; Rapid ; Moderate ; Suspected ) AR ABERL  EERXF—HAENK Wil fol LMK th b
Diltiazem (Herbesser®) (5; Rapid ; Minor ; Possible ) ( XINRAL >50) « A ARM » KB SR T LA 72007
+ 8 M M Casbamazepine (Tegretol®) (2; Delayed; Moderate; Suspected) £8P ¢ 4K R warfaring % A SR £ AR $ ALK &
« MM @ MM M (HMG-CoA reductase inhibitors) (2; Rapid : Moderate ; Probabic ) BAASEERELXTNESD -

®) - Si in (Zocor®)
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Listen to your patient
Look at your patient

Touch your patient
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Impairment of organ function
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Mabiguant neoplasiny
2. Heart disease
srgbrovascuiar disease
Diabotes Metiinms
. Preumania .

5. Nephritis. repbrotic syndromie and nephirosts

7. Aceidents and adverse effects

& Chrouic biver tisease sad curhosis
¢ pypertensive disease .

19, Hronchitis, emphysermna and asthma
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Leading Causes of Morbidity and Mortality
after age 65
MOREIDITY

Coranary heavt disease

MORTALITY
Coropary heart disesse

Eails and fractures Cevebrovascular disease

Swoke Obstructive hung disease
Depression Fneumonia and influenza
Cancer Lung cancer

[rementiz Cabgrectal caneer

Agcidents and 1l
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Principles of Geriatric Medicine(1)

Muttiple Diseases Coexist

» Acute and Chronic

v Psychological and Social

» Symptoms , S1gns , Functional
capacity

SEA Y

2 . blmsadiad
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Principhes of Gerhutric Medicine(2)
Spectrum of {ilness is Unique

s Age-prone medical probiems

» Functional disability

" Mtgtii1ty‘cc-gniuon.incomincrxct:,homeustasi
5

» [atrogenic disorders

gt
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Principles of Genatric Medicine(3
[liness may Present in Unusual Way

Nonspecific preseniation

Atypical presentation

Functional-based presentation
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Atypical Presentation of Disease

Cowmtive ¢

Behavioral changes

Minimal Symptoms

Nonspecific changes

LT e
9 IF PSRRI

Principles of Geriamic Medicime( 4
Aging Process Play a Minor Role
» Functiona! decrement: 1% /yr after 35 y'o

SAUSES SETIOUS SYPIOMS IS Tare

Norpal Aging 7 or

A i ST gy
Treatable Disease ?

WY .
bAs s A i i 1o

ad
G

Funciional Presentations of [liness
& Stopping canng or drm ang
® Falling
»  Urinary neostinence
% Dizzindss
& Acuie confusion
# New onsgl, OF WOTSCHIng previous denentia
& Weight loss

w Failure 1o thrive

auey! g
Principles of Geratric Medicine(3)
Problems Are Often Underreported

» Misconception of disease with aging

& iceberg of iliness

SRR
fokcts oSt th A48

Principles of Genatric Medicine(©)
Goals of Health Care are ¥ unctional-based

» Not to cure discase
» Maximize functional

independence

Ev e

Goals of Treatment for the Elderly
Ta Resiore, A{aif{t«fz:rz, or Improve
“unction
Quality of Life

EL e
PR TRt L)




Urne mcontinence

Prevalence of Urine Incontinence

« The prevalence of Ul increases with
age:
- Affacts more women than men (1)
_ Affecis men & women equally after age 80

.
- Rate among community elderly is 15% -
0%
- Rate in long-term care institutions (s 50%
R n S,
2L\ Bisadnhiidsd 43 B Sk i bk 44
o .,,(“{u%; . PP ) [
ASSOCIATED WITH Ul (1 of 2) ASSOCIATED WITH Ul (2 of 2)
L Ja
Neusotogt ) Lv : - Psychiatrls Other System Disorders
© Nedialagic ¢ Metatolic Anxiety disorders - Gastrsimestinial {8.g..
5""_“" Danetes malldus Dapression constipation)
Cratiriin: Hypomnlécm\a Alcoholi . Musculaskelets! (..
Damentia Vitarmin By, duftesncy : P cat‘ s cervicat mye\cpaih;/ in
::1:':‘:"::‘::: . sychosis sreamataid arthtis)
nmm:"_m“ - mp 4 « infectious . Cardiovasculas « Peripheral venous
bydeosephalus Hatpas 209ta0 - Arteriovasculat nsufficiency
Parkinsan's disoase - WiV disease « Pulmonary (e.g. chranic
Spinal cord infury vaosy:h{u& Congestive heart sbstruct & puinionary
Spinal stenasss Tuberculotis failure dmease)
Hp0d M
R Loty b ikl 4% g 44
. )" .
CLINICAL TYPESOF IMPACT ON OLDER ADULTS
INCONTINENCE
» Fransient « Morbidity
e R - Celiulitis, pressure ulcers, urinary tract
« Urge (urgency. nocturia, frequency) in?ecﬁansp s ‘ ¥
« Stress { when cough. laugh; - Sleep deprivation, falls with fractures.
) . . sexust dysfunction
- Overfiow 7 Outiel Obsiruction ( ex: BPH) Dapr&“‘si):r ‘ s:.\éiat withdrawal
- SSi0n,
» Wixed « Cost
- 47 o yapaummrn e




Summary

Urinary incontinense is commaon in older
adults & results in high morbidiny and costs

Age-reiated changes & common disarders
inzrease the older person’s risks for
incontinence

A history, physical, and focused laboratory
testing are usad to identlfy transien?, urge,
stress, of overflow incontinence

The clinical type of incontinence directs the
chojce of treatments, starting with tha lsast
mvasive
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Aging and Disease Process
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Outline

+ The aging process
« Significant physiologic changes with aging
- Effects of immobility

The Aging Process

1t = HEH 7

The Aging Process

-

Chronologic age (85 &) 5 &)

Physiological age (£ 9% 4-&)

Aging: more evident after 30 years of age
Rate and effects vanes among individuals

« Aging in organs do not occur at the same
time or in particular order

-

*

*
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The Aging Process

« Aging theory
« Genetic programmed cell death: apoptosis

« Random damage: free radicals. chemicals
and physical hazards

The Aging Process

« Also affected by many “pathological”
processes
« Pathological change «— Aging

Significant Physioiogic Changes
With Aging

Hormonal Changes

« Cortisol and ACTH £ $ #: ¥
« Anti-diuretic hormone (L Fl &£y & ¢k
RS
- Atrial natriuretuc factor (0 & HMéa B F). 4
vREAS
- Norepinephrine (LR I &) ¥R
BamrBRE
« Aldosterone (R B &) puBe v IR TH

Hormonal Changes

« Insulin (R & %) &=+ R LA (insulin -
resistance and reduced giucose
fransporter )

~ Growth hormone {4 & X %) unchanged
in the static phase

+ Thyroxine (¥ k8¢ ¥ ). unchanged

- General hormone secretions remain
constant, but the number of receptors
decrease

Reproductive System Changes

» Female: menopause

servix and vaginal: thinning of the mucosa,
loss of elasticity, decreased glanduiar
secretions, change of the PH value

breast tissue: decrease in volume and
elasticity

‘menopause syndrome”




L]

pmamrsontee

Reproductive System Changes

« Male: testostarone levels decline gradually

testes decrease in size, sperm produchon
reduced

+ Benign prosiate hypermplasia

Changes in the Skin

Both skin and mucosa membranes
become thin and fragile

Dermis is thinper

« Subcutaneous tissue is absent

- Sensory receptors are decreased

« Cell proliferation is decreased » slower
wound healing

.

Changes in the Skin
QObvious Lesions
+ Skin tags
« Keratoses
« Liver spots

Cardiovascular Changes

+ Heart muscle: fatty tissue and collagen
fivers accumulate

+ Cardiac muscles decline in size and
number

« Heart vaive: thicken and less flexible, less
efficient

+ Left veniricle appears smalier

Cardiovascular Changes

- Resting heart raie. —

- Maximal heart rate: | (220-age )
» Maximat C.O.: | ({CO=8VxHR)
» Maximal VO2Z© |

- Resting blood pressure: 1

« Exercise blood pressure: 1

(9N



Cardiovascular Changes

+ Degenerative changes in the artenes’ i0ss
of elasticity and accumuiation of collagen
in the artenal wails

« Limiting expansion ¥ the arteries and
obstructing the lumina  ~ atheroscierosis

« Accumulation of the cholesterol in the
walls also lead io atherosclerosis

Cardiovascular Changes

» Atherosclerotic change - thrombus
formation

« Atherosclerosis: risk factor of CHI,
peripheral vessel disease and stroke

Musculoskeletal Change

« Osteoporcsis: loss of bone mass
- Risk factors:
hereditary predisposition
decreased estrogen level

decreased weaight-bearnng activity or stress
o bone

decreased in take of calcium, Vitamin D

Musculoskeletal Change

» Complications of osieoporosis
Eracture: spine, pelvis and limbs

Fracture - bed-ridden - deconditioned
status  ~ pneumonia, urosepsis -~ death

Musculoskeletal Change

« Ostecarthritis
degeneration of the cartilage in the joinis
> erosion and thinhing
clinical sympioms. pain, impaired joint
movement
large weight-bearing joints. hips and knees




Musculoskeletal Change

» Skeletal muscle mass declines: both
muscle fiber number and cross-section
area

« Diminished muscle sirength: lower limbs
more involved than the upper limbs, and
greater weakness proximally than distalty

Respiratory Changes

- Reduced in elasticity in the lung
» Costal cartitage caicified —~reducing rib
movement

« Vascular degeneration

« Vital capacity {

« Residual volume ( dead space ) 1

+ Reduced gas exchange in the aiveoli

Respiratory Changes

+ Respiratory muscies atrophy and weakens
- reduces cough effectiveness
secretions accumutate - pneumonia risk
increases -

Neurological Changes

- Brain mass reduced. does not effect
cognitive function

« Neurofibrils and plaques are present in the
Alzheimer’s disease

« Autonomic system; decreased tolerance o
axtreme hot or cold temperature

« Slower response time
» Shortderm memory lapses

But the elderly still can learn new
information and skills !

Sensation

« Autonomic system: decreased tolerance to
extremns hot or coid temperature

- Eyes: lens become larger and less elastic
~presbyopia.

» Lans become opaque - ~cataracts

« Ears: degenerative change in the receptors
of the cochlea or nerve fibers - ~hearing loss
{(especially high-pitch voices)




Urological Changes

*« Kigney. loss of glomeriuli and
degeneration of the tubules and vesssis
{ clearance of creatinine decreased }-»
diminished ability to secrete drugs into the
urine

« Biadder and urethra muscles become
weaker

* Biadder capacity reduced and incompiste
bladder emplying > urinary frequency

Urclogical Changes

» Femaie: pelvic muscie weakened by
childbirth and decreased estrogen level -
urine incontinence (stress incontinence)

+ incomplete bladder emptying — urinary
tract infections

Gastrointestinal Changes

~ Ammount of saliva is reduced; xerostomia
« Penodonial disease

Effects of immobility

Major Complications
+ Musculoskeietal
» Cardiovascular
« Skin
+ Endocrine
= Respiratory
» Genitourinary
« Gastrointestinal
« Neurplogical




Musculoskeletal

» Muscies
Atrophy, Decreased in endurance and
. strength
Comracture
« Bone
Osteoporosis
» Joints
Cartilage degeneration, ankylosis

Skin

» Pressure uicer
« Bdema
« Subcutaneocus bursitis

Body Composition and Nufrition

*

! Lean body mass
* Body fat
Nitrogen loss
Calcium loss

« Potassium loss

.

*

Cardiovascular

*

* Resting heatt rate

 Resting stroke volume

+ Left ventricle preioad

+ Blood pressure unchanged in resting
» Orthostatic intolerance

L]

.

Cardiovascular

« ; Plasma volume

{ Total blood volume
1 Venous thrombosis
t Blood fibrinogen

3

*

Respiratory

- 1 Respiratory rate

« Vital capacity. maybe unchanged

« Maximal minute ventilation unchanged
. Possible ventilation/perfusion mismatch




endocrine

« impaired giucose iolerance

« Altered circadian rhythm

» Altered temperature and sweating
rRSpOnSes

- Altered reguiation of PTH, thyroid hormones,
adrenal hormones and GH, androgens,
piasma renin activity

-

L]

.

Genitourinary

t Mineral excretion

* Urinary tract infection

* Calculus formation

i Glomerular filtration rate

+ Ability 1o concentrate urine

Gastrointestinal

»  Fludd intake

« | Appetite

~ | Bowel motiiity

< . Gasinic secretion
« Constination

Neurological and Emotional

Compression neuropathies
Sensory deprivation
{ Balance and coordination
Sleep disturbances

SEPT——

References

- Pathophysiology for the health professions:
Barbara E Gould ; chapter 10 and chapter
11

« Physical medicine and Rehabilitation:
Rarndall L. Braddom; chapter 34
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& Delirium
BN

Dementia , Depression .

Dementia

1. memory impairment

2. one ( or more ) of the following cognitive
disturbances

A. aphasia
B. apraxia
C. agnosia
D. disturbance in executive functioning

3. significant impairment in social or occupational
functioning and decline from a previous level

n s

regarded as a necessary aspect.

& Decline in one or more other
cognitive domains (ie, language,
praxis, gnosis, visuoconstructive

must also be demonstrated.

N

€ Impairment of memory is generally

function, frontal-executive functions)
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BB R R R b R

© N0 Bt ( male )

* SE%: 60-70 years

~ BB ( Prior stroke )

* iKEfL ( Hardening of the arteries )
LW ( Heart disease )

* (IiEE ( High blood pressure )

+ BABR# ( Diabetes )

- WWEISRMIE ( Cholesterol problems )
© LJBMB ( Atrial fibrillation )

+ fiE ( Smoking )

» K% ( Education )

© KK ( Family history )

Laboratory Tests

4 Should be performed to rule out other
causes of dementia.

®Routinely include a CBC count, erythrocyte
sedimentation rate, glucose level, renal and
liver function tests, serological tests far
syphilis, vitamin B-12 and red blood cell
folate levels, and thyroid function tests.

ny

Selective Tests

#In selected patients, optional tests include:
1. HIV serology testing,
2. lupus anticoagulant testing,
3. antiphospholipid antibody testing,
4. antinuclear antibody testing, and
antineutrophil cytoplasmic antibody
testing.

Neuroimaging Studies

4 Neuroimaging studies may include CT brain scan
and MRI brain scan.

4 Theab of cerebr lar } on CT scans or
MRIs is evidence against vascular etiology.

4 The features on CT scans or MRIs that are suggestive
of vascular dementia are bilateral multiple infarcts
located in the dominant hemisphere and limbic
structures, muttiple lacunar strokes, or periventricular
white matter lesions extending into the deep white
matter.
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* Cognitive training improves cognition,
activities of daily living, and decision
making.

n

Fang Yu, PhD et al, 2009
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“Pseudodementia
#Onset is acute compared with the insidious
onset in most types of dementia.
#"Pseudodementia” describe

=>the condition when cognitive symptoms are
prominent,

@ The current and more accurate name for
this state is dementia of depression.

<

@ Usually complain about their cognitive
difficulties, which is unusual for patients
with dementia. .

#Tend fo state that they do not know the
answers to questions.

# Appear to not try very hard during
neuropsychological evaluations.

#Mood symptoms are prominent in patients
with dementia of depression.

n
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Depression in Older Adults

« Causes of depression in the elderly
+ Loneliness and isolation.

+ Reduced sense of purpose.

+ Health probiems.

* Medications.

* Fears.

+ Recent bereavement.
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Signs and symptoms of
depression in the elderly

*  Sadness

~ Fatigue

+ Abandoning or losing interest in hobbies or other pleasurable
pastimes

+  Social withdrawal and isolation (reluciance to be with friends,
engage in activities, or leave home)

+  Weight loss: loss of appetite

. slup‘déstwbommzjifficyhy,fnlliqg asleep or staying asieep,
oversieeping, or ime sieep

+ Loss of self-worth {worries about being a burden, feelings of
worthlessness, self-loathing)

+ Increased use of alcohol or other drugs
« Fixation on death: suicidal thoughts or attempts

Depression Clues in Older
Adults

+ Unexplained or aggravated aches and pains

+ Hopelessness

+ Helplessness

+ Anxiety and worries

* Memory problems

* Loss of feeling of pleasure

« Slowed movement

« Irritability

+ Lack of interest in personal care (skipping meals,
forgetting medications, neglecting personal

<.

the elderly

- Before being diagnosed with depression,
elderly adulfs shouid be screened for
common health issues that can affect
mood. These include:

1. Hormonal imbalances

2. Thyroid problems

3. Vitamin B12 deficiency

4. Other nutritional deficiencies .

5. Electrolyte imbalances or dehydration

ny

"o
0

Diagnosing depression in &

X

Illness and depression

* Medical conditions that commonly trigger
depression include:

1, Heart attack or disease
2. Parkinson's disease

3. Stroke

4. Alzheimer's

5. Multiple sclerosis

6. Cancer

7. Diabetes

Medication-induced
depression

« Steroids

+ Painkillers

* Hormones

* Arthritis medication

* High blood pressure drugs
* Heart disease medication
+ Tranquilizers

* Cancer drugs

o Nentd decine s relatvely rapid  Mental dedine happens sowly

1 Knowsthe comect time, date, and whershe & Confused and disonenied: becomes lost in
orshes famikar locations
» Dificuty concentrabng o Dificulty with short-ferm memory
« Languags and motor skils are siow, buk « Wrikng, speaking, and motor skl are
 fiokkes or wovries about memary problems—  Deesnt nobte memory problems or seem to
(e

B
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Treatment options for

, the elderly Delirium
] * Antidepressant treatment 1. disturbance of consciousness with
4 » Counseling and therapy reduced ability to focus, sustain, or

shift attention
2. a change in cognition
3. the disturbance develops over a short

. period of time and tends to fluctuate
PO ; during the course of the day

* health issues should always be
considered in an older adult's
treatment plan.

13
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Understanding medication needs due to aging

+ How does aging affect elderly patients and how they function?

How do physiological changes affect drug dosing?

+ How does drug-related problems occur when health system

elements fail the elderly?

How do the elderly lose out on access to care and insurance
programs and fall victim to health disparities because of
stereotyping and other noncaring attitude

How aging influences the need for care

* Altered senses .

+ Altered cognition and memory
* Altered behavior due to disease
* Altered physiology

Chronic conditions that impair the elderly
Chronic conditions % of elderly population

Arthritis 45
Hypertension 34
Loss of hearing 28
Cardiovascular disease 25
Cataracts 16
Mobility impairment 15
Sinusitis 11
Diabetes 9
Tinnitus 8
Vision impairment

Polypharmacy in US

« Rose from 17% in 1997 to nearly 27% in May 2000.

* Lead to physical, mental, and nervous system side effects
* Reduced mental functioning

+ Sleepdisturbances

« Falls leading to hip fractures.

The most common ADRs medication categories

Cardiovascular agents 24.5%
Diuretics 22.1%
Nonopioids analgesics 15.4%
Hypoglycemic agentd 10.9%

Anticoagulants 10.2%




2009/1/14

How did error occur ?

Doctor prescription: account for 58.4% ADRs
* Wrong dose

* Wrong drug

* Wrong therapeutic category

* Insufficient patient education

* Use interacting drug

Patient compliance: account for 21.1% ADRs
¢ Taking the wrong dose

* Continueuse DC drugs

* Refuse to take necessary medicines

* Continue take medicine despite the appearance of ADR
* Takeanother person’s medications

Government Accounting Office (GAO) report
about inappropriate medication use in the elderly

* Physician-prescribing practices were based on outdated
information

* Pharmacist were not conducting appropriate reviews and
monitoring drug use

* Health professionals and their patients were not
communicating with each other.
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FABEEAEMADHIE  BESMALANE
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ACHBISER SR
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EAFRERRERAAAG)

EARBLRRORE KD

. garfarin EEELRAY - LeRaELREH

- § A% 7 (Cranberry juice) % E./F A increased risk
of bleeding, including hemorrhage.

Mechanism: unknown

Significance: 1 Onset: Delayed

Severity: Major  Documentation: Suspected
Reference: David S. Tatro, drug interaction facts 2008, p108.

Factor contribute to medication nonadherence

+ Polypharmacy

« Cognitive issues

* Adverse drug reactions
« Cost of medication

Literature suggest element of medication
nonadherence

+ A medication regimen that is too complex

» A failure on the part of the heaith professional to explain
the benefits of a medication as well as its side effect

« A failure to adjust a medication regimen in consideration
of a patient’s life-style

« A failure to consider the impact of costs of medication

+ A failure between the health professional and the patient to
develop 2 good therapeutic or helping relationship.

Medication nonadherence 5 stages

« Precontemplation: the individual is not yet giving
any consideration to the change

» Contemplation: the individual is thinking about
making the change

+ Preparation: the individual is actually making plan
to implement the change

+ Action: the individual makes the change

+ Maintenance: the individual monitor and sustains
the change

General strategies for medication nonadherence

Use the least number of medications, the simplest
dosing schedule

« Team member assume responsibility for
enhancing patient adherence

« Education about medication regimen
Individualize adherence-enhancing strategies
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Individualize adherence-enhancing strategies

. Récognize the barriers to adherence for the patient

* Individualize a plan with the patient to adress the
barriers

* Monitor adherence

* Modify the plan as necessary
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Pharmacist management

Promoting safer prescribing practices
Making sure elderly patients understand their medication
regimen before they ieave

* Providing in-service programs for nursing home residents and

staff.

Reviewing medication regimens and checking for potential
drug interactions and ADRs.

* Supplying the elderly with appropriate age-related containers,

.

labels, and compliance aids.
Serving on drug formulary and auditing committee

* Helping the elderly dispose of unwanted, outdated, and

unusable medications

* Conductingin-store “brown bag” or medication review
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Building caring relationships with elderly

» Biological role
+ Psychological role
¢ Social role

.

Good and helping relationships
with the elderly

Avoids stereotyping the elderly

See the elderly as needing the very best in
services

See the relationship as an opportunity to help
someone focus on the positive aspects of
being any age

Commit to the elderly in the same manner
they would prefer, should
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Introduction
- The Roles of the pharmac1st -
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13 ﬁ. _; # 5] (Interprofessional ) Professional competencies that should be achieved
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97% 5 fic 7] (Core competency) curriculum in pharmacy are an ability to:
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(Clinical Pharmacist Competencies) -- Practice Environment --
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o Communication and education ® Hospital
® Medical information evaluation and management * Salaried C
M t of patient lati o Heavy workloads of medicine dispensing
v ¢ Management of patient populations o Various content and level of clinical-oriented services
e Therapeutic knowledge areas o Obstacles to implement pharmaceutical care
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Barriers in pharmacy practice in Taiwan
-- Education --
¢ Pharmacy students

® Various curricula ,small portion of clinical-related
courses

o Shortage of preceptors
® Practice pharmacists

® Lack access to advanced intensive clinical training
after graduating

 Various quantity and quality of pharmacy
postgraduate training (i.., continuing education)

Lin HW, Salsron JW. Exsnsins of peactice s T

‘pheTmacy mwes,
Ju-l-‘(l'h'-c-ﬂh-l}’h-n Ecamamics & Policy 2007: 162)2142

Auto-pharmacy and technicians can
replace “dispensing pharmacists”
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Uniqueness of Pharmaceutical care

Traditional pharmacy Clinical pharmacy Pharmaceutical care

Primacy focus Prescription (&% %)  Physicians or Patient

order Or OTC other
(AL W/ 7 ) request H‘ﬂ“h‘
professionals
Continuity Upon demand Disconti C
Strategy Obey Find fault or Anticipate or
prevention improve

Orientation Drug product Process Outcomes
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Effective patient/consumer-pharmacist
consultation process

S: subjective
O: objective - SRR
P: plan .*,“n
Lin, 2008
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Proposed Structure of
Patient Counseling Measure
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Overcoming Barriers in
Counseling Patients and
Assertive

- Communications

Learning objectives

o Describe benefits to patient counseling and
methods to tailor counseling

¢ Explain barriers to effective counseling/
communication and ways to overcome the
barriers

¢ Define, compare and contrast types of assertive,
passive, and aggressive behaviors &
communications

¢ Define and differentiate examples of various
assertive techniques

Benefits of Counseling to Patients

¢ Reduced level of drug misadventures

® Reduced noncompiiance

* Reassurance that medication safe and effective
* Additional explanations on their illness

® Assistance with self-care

¢ Opportunity for necessary referrals

® Reduction in health-care costs

Benefits of counseling to
pharmacists
e More legal protection
® Increased job satisfaction

¢ Maintenance of professional status as part
of healthcare team

o Builds customer loyalty/market

¢ (potentially -- Increased revenue through
remuneration of services)

o bk

Tailoring Counseling

Factors to be considered:

o Characteristics of the patient

o Characteristics of the drug

o Characteristics of the condition
o Characteristics of the situation

Poor Language Comprehension

o Types of Language-Comprehension Difficulties

e Tailor counseling to deal with language

comprehension difficulties:

- simplify explanations

- avoid difficult words

- involve family

- use various counseling methods and aids
- obtain feedback

- follow-up ‘




Alternatives to difficult words

e anaigesic * (o help stop pain
o topically e on the skin
) c9nh’acep.tive » birth contro/
: 2;5::;;;?:0'\ s change in color
o gastrointestinal * mzﬂgeshon. i
¢ diagnosis ® stomachtigestive system
o clevate & problem, condition
o sensation ® raise
& severity o feeling
o how bad

Counseling patients with
disabilities
e Detecting disabilities
¢ Tailoring counseling to deal with disabled
patients: .
- address patient directly
- allow extra time
- deal with hearing, vision problems
- emphasize nonverbal communication

- involve the patient and solicit feedback
- follow-up

v

Counseling patients with complex
regimens or other special needs

e Use appropriate counseling methods and
aids (demonstrations, videotapes,
supplemental written instructions,
technique practice opportunities, dosing
aids, medication-reminder systems)

e Solicit feedback

o Follow-up

What are the barriers to patient
counseling?
e Lack of time
e Physical/environmental barriers (lack of
privacy, inaccessibility of pharmacist)
e Economic considerations
e Comprehension difficulties

e Lack of knowledge (about drugs and the
patient’s history)

Other Barriers to Patient

Counseling
» Lack of patient awareness of availability and
need for counseling
e Lack of confidence
o Health professional’s non-assertiveness
e Condescending behavior
e Poor communication skills
o Cross-cultural factors

o Fear of being in situation that is sensitive or
difficult

Removing the Barriers:
the Four A’s

o Availability -- pharmacists must make
themselves available to patients through:
visibility, organization of the pharmacy,
effective use of pharmacy technicians,
computer arrangements, managing time,
making appointments, promotion of
pharmacist’s role and community activities




The Four A’s, continued

e Atmosphere -- need private or semiprivate
counseling areas (or provide more private areas
using existing resources), remove unnecessary
physical barriers

o Approach -- pharmacist shouid use an organized
approach, tailor counseling for each patient,
develop good communication skills, use
appropriate educational methods and counseling
aids

One more “A”

e Attitude -- pharmacists can enhance
counseling in following ways:
Attend to nonverbal messages, be
assertive, be persuasive, be confident, be
a life-long learner, take advantage of new
technologies, be a believer

Being Assertive

e Important condition for effective
communication in pharmacy practice

e Assertiveness involves standing up for
legitimate rights ,without violating the
rights of others or having bad feelings in
the process

¢ Assertiveness is about respect for yourself
and others

Three Ways to Communicate:
1. Nonassertive (Passive)
® Passive (nonassertive)

- Response designed to avoid conflict at all
cost

e Reasons for nonassertive behavior

¢ Nonassertive behavior encourages the
inappropriate behavior of others because it
is not challenged

Three Ways to Communicate:
2. Aggressive

® Aggressive — person seeks to “win” in
conflict situations by dominating or
intimidating others

e Willing to violate the rights of others to
meet their own needs
- don’t respect others, need to be right,
often will not acknow iedge the validity of
others' opinions, values, or ideas.

o Use blaming, criticism, sarcasm, threats,
name calling in their communication

Three Ways to Communicate:
3. Assertive

e Assertive — direct expression of ideas,
opinion, and desires ~ communicate-
in atmosphere of trust

o Courageous, respect themselves and
others, use “1" statements, own their
own feelings, thoughts, and ideas,
openly and honestly communicate
their feelings.




T

Types of Assertion

® Simple assertion - direct expression of
standing up for personal rights, beliefs,
feelings or opinion.

o Confrontive assertion - Involves some
confrontation (not necessarily negative) that
lets another person know that you have a
question, he or she is being aggressive, is
hurting you, etc.

o Empathic assertion— communication which
shows recognition of another person’s
feelings or point of view, foliowed by
statement standing up for speaker’s rights

Major Assertiveness
Skills

o Broken record - uses calm repetition to
make your point or to respond to a
counterpoint

e Foqging - responds to that part of
manipulative c?igicism that may be true -
Example:

Patient: “You’re just a pharmacist. My doctor
told me everything I need to know.”
Pharmacist: “You're right, I am a pharmacist.
And I work with your doctor to make sure
you know how to take your medicine
properly.”

Assertiveness skills continued -

o Negative inquiry - active prompting of
criticism in order to use the information (if
helpful) or exhaust it.

e Sorting Issues - often, in communicating
with others, multiple issues are brought out.

In order to effectively deal with this
complexity, issues need to be sorted out and
dealt with separately.

More assertiveness skills

e Disarming anger - a technique indicating
that you are willing to discuss a problem only
after some of the anger dissipates. “I want to
discuss this, but I don’t want to be yelled at.”

o Time out (delaying a response) - useful

technique when confronted with an
unexpected request or when you need time
to make a decision

o (other assertiveness techniques ..
aforementioned are the major ones)

Examples (what type of communication?)

e “It sounds like you’re feeling
overwhelmed right now.”

¢ “I would like to explain how to use the
medicine, but I cannot start until you
stop yelling at me.”

* “Gee, I'd really like to go out with you,
but I have a boyfriend.”

¢ “Thanks, but I’'m not interested in
dating you.” '

¢ “You would be the last person on earth
I would go out with.”

¢ “This class is so00000 boring!

Summary

e In most situations, we should be
assertive in our communications with
others

e There are a few times when it is not
appropriate to be assertive (when?)

o Assertiveness will get you more of what
you want but not all of what you want -
-- you cannot control what others will
do

o

g,
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