TABLE 4:
COMMON DIABETOGENIC DRUGS

* Beta-blockers Lithium carbonate

* Thiazide diuretics Diazeaoxide

* Chlorthalidone Estrogens {oral
contraceptives)

* FPurosemide Niacin {(large doses)

* Corticosteroids Phenytoin

* Thyroid preparations

Table 5:
INSULIN IMMUNOGENICITY

Lease Immunogenic

Mozt Immunogenic

Beaf; Pork/Beef > Pork > Human



Table 6:
HYPOGLYCEMIA
Definition:

Plasma glucose < 50mg/dL = possible symptoms

< 40/dL = symptoms
< 20/dL = selzures, coma
Symptoms:
Hunger Anxiety
Blurred vision Confusion
Tremors Irritability
Sweating Disturbed sleep; nightmares

Predispesing Factors

skipped meals; altered caloric intake

exercise
excess insulin
drugs, especially sulfonylureas

* % ¥

Treatment

10-20 Gm rapid absorbed carbohydrate; repeat in

20 minutes if BG < &0mg/dL
(Suggestions: Jjuices, sugar, glucose tablets)

Emergency

Glucagon 1lmg SQ, IM or IV
Glucose 25 Gm IV



Table 1:

Incidence

pathogenesis

onset (age)
Weight

Clinical
Presentation

Ketoacidosis

Treatment

CLASSIFICATION QF DIABETES

. Type I
(Insulin-dependent)

5-10%
Absolute insulin
deficiency
Young, < 30 years
Underweight

Abrupt, symptomatic

Ketosis

Insulin
Diet
Exercise

Type II
(Non-insulin dependent)

90%

Decreased insulin secretion
Decreased insulin action
Increased hepatic glucose

> 35 years
Overweight

Gradual, asymptomatic

Non-Ketosis prone

Diet

Exercise

sSulfonylureas

Insulin (20-30% require)



The diabetic care market accounted for 1.8 billion
dollars of health care expenditures in 1990. The
market breakdown was as follows: insulin products,
$500 million; insulin delivery systems, $493
million and blood glucose monitoring, $61 million.
Patients with diabetes spend about $2500 annually
in the pharmacy are numerous to build W patient
loyalty and provide optimum control of the elderly
diabetic while maintaining a reasonable quality of

life.



INSULIN PRODUCTS

> Short Acting

Human

Humulin BR (Lilly)

Humulin regular (Lilly}

Novolin R (Nove Nordisk)

Novelin R Pen Fill (Novo Nordisk)
velosulin Human R (Novo Nordisk)

PORK

Iletin II Regular (Lilly)

purified Pork Regular (Novo Nordisk}
standard Reqular (Novo Nordisk}

BEEF
Tletin IT regular (Lilly!}
Semilente {(Novo Nordisk)

BEEF/PORK
Iletin I regular (Lilly)
Iletin 1 semilente (Lilly)

sIntermediate Acting

HUMAN

gumulin L {(Lente) {Lilly)

Bumulin N (NPH) (Lilly)

Novulin L {(Lente) (Novo Nordisk)
Novulin N (NPH) (Novo Nordisk)
Insulatard NPH Human (Novo Nordisk)

PORK

Iletin II {Lente) (Lilly)

Tletin IT NPH (Lilly)

Insulatard NPH (Novo Nordisk)
Purified Pork (Lente) (Novo Nordisk)
Purified Pork NPH (Noveo Nordisk)

BEEF

1fletin IT (Lente} ({(Lilly)

Iletin IT NPH (Lilly)

Lente (Novo Nordisk)

Novolin N Pen Fill (Novo Nordisk)
Standard NPH (Novo Nordisk)

BEEF/PORK
Iletin I (Lente)} (Lilly)
Iletin I NPH (Lilly)

sLong Acting

HUMAN :
Humulin U (Ultralente) {(Lilly)

BEEF
Ultralente (Novo Nordisk}

BEEF/PORK
Iletin I Ultralente (Lilly)

Fixed Combinations

HUMAN

Humulin 70/30 (Lilly)

Mixtard (Novo Nordisk)

Mixtard Human 70/30 (Novo NWordisk)
Novolin 70/30 (Novo Nordisk)

Novolin 70/30 Pen Fill (Novo Nordisk)

PORK
Mixtard (Novo Nordisk)



BLOOD GLUCOSE MONITORING

Accu-Check Easy Test Strips (Boehringer Manpheim Corporation)
Ames GLUCO System LOW Control ({(Ames)

Ames GLUCO System NORMAL Control
Ames GLUCo System HIGH Control

(Ames)
{(Amesg)

Chemstrip bG {Boehringer Mannheim Corporation)

Companion
Companion

2 Blood Glucose Electrodes (MediSense)
2 Blood Glucose Sensor (MediSense)

Dextro-Chek Calibrator (Ames)

Dextro-Che
Dextro-Che
Dextro-Che

k¥ HIGH Control (Ames)
k LOW Control (Ames)}
k NORMAIL Control (Ames)

Dextrostix Reagent Strips {(Ames)
Diascan Blood Glucose Monitoring System (Home Diagnosis Inc.)

ExacTech B
ExacTech C
ExacTech P
Fingerstix
Glucofacts
Glucofacts
Glucofacts
Glucofacts
Glucofacts

lood Glucose Electrodes (MediSense)

ompanion Blood Glucose Sensor (MediSense Inc.)
en Blood Glucose Sensor (MediSense}

Lancets (Ames) '

Data Management System (Ames}

Data Printer (Ames}

Data Printer Cable (Ames)

Data-Link Telephone Modem (Ames)

Utilities Software (Ames)

@lucofilm High Control (Ames)

Glucofilm
Glucofilm
Glucofilm
Glucometer
Glucometer
Glucometer
@lucometer
Glucometer
Glucometer
Glucoscan
Glucoscan
Glucoscan
One Touch
One Touch
One Touch
One Touch
One Touch
Satellite
Satellite
Tracer bG

Low Control (Ames)
Normal Control (Ames)
Test Strips (Ames}
3 ({Ames)
3 (Miles, Inc. Diagmostics Division)
3 Diabetes Care System (Miles Inc. Diagnostics Division)
Calibration Chips (Ames)
IX ({Ames)

M (Ames)
Glucose Control Solution (Lifescan

Test Strips 50°'s (Lifescan Inc.)
Test Strips 100’s (Lifescan Inc.)
Glucose Contrel Solution (Lifescan
Glucose Control Selution (Lifescan
IX Blood Glucose Monitoring System
Test Strip 50's (Lifescan Inc.)
Test Strip 50's (Lifescan Inc.)

¢ Blood Glucose Electrodes (MediSense)

G Blood Glucose Sensor {MediSense)

Blood Glucose Care Kit (Boehringer Mannheim Corporation}

Inc.)

Inc.})
Inc.)
(Lifescan Inc.)

Traces Diabetes Care Kit (Boehringer Mannheim Corporation)
Ultra Blood Glucose Monitoring System {Home Diagnostic Inc.)
Glucometer M+ (Miles, Inc. Diagnostics Division}
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DRUGS AND THE ELDERLY

Overview — The elderly are the largest consumers of prescribed and
nonprescribed medication. Patients consume a variety of drugs at
various times of the day for a multitude of chronic disease
conditions, often under unsupervised or poorly supervised
conditions. Confusion, noncompliance, and drug interactions can
and do occur with alarming frequency. Health professionals caring
for the elderly should understand drug-use patterns and the
problems associated with drug use in this age group. Armed with
the information, we can protect these patients from inappropriate

and unnecessary drug use.

This presentation will provide a brief overview of drug use

patterns and problems encountered in pharmacotherapy of the
elderly.
OBJECTIVES:

Upon completion of this program, participants should be able to:

Discuss demographics of aging as they relate to drug use in
the elderly.

*

* Understand physiological, sociological and psychological
problems of the elderly that complicate drug therapy in th
elderly. .

* Discuss anatomic changes in the elderly which affect drug
therapy.

* Understand factors of the aging process which affect drug

disposition in the elderly patient.

Understand the adverse effects of medications commonly used in
the elderly.

Utilize methods to prevent the occurrence of  adverse drug
reactions in the aged.

Apply some common rules to assure rational geriatric drug
therapy. :



THE MATURE AND THE ELDERLY:
HOW DO WE DEFINE THEM?

+ Middle Age ~40 to 60 yr
« Mature >55 yr '
*+ Seniors ' 260 yr, retired
(Senior citizens)
s Elderly 265 yr
- Young-old 65 to 75 yr
- 0ld-old 275 yr
- Oldest-old =85 yr
(Aged)
FACT: 5500 people turn 65 each day.
FACT: The elderly use 35% of all drugs prescribed.

One study in a nursing home indicated 30% of all

FACT:
the residents were receiving 8 or more drugs; some
received as many as 15.
FACT: 'Elderly occupy nearly % of all hospital beds.
FACT: 25% of all adverse drug reactions are experienced
by the elderly. '
FACT: only 5% of those over 65 are in long term care

facilities; most are at home.



MASTER: Rules for Rational Geriatric Drug Therapy

Minimize number of drugs used
Use the- fewest number of drugs possible.

Alternatives should be considered
Alternative forms of therapy, alternative specific drugs, and
alternative dosage forms should be considered for geriatric

patients. ~

Start low and go slow
start with lowest dose and increase gradually.

Titrate therapy
Adjust initial dosage according to individual characteristics

and readjust dose to optimize the monitored plasma levels and/or
clinical response.

Educate patient
Instruct patient or family regarding need and potential problems

of therapy to increase compliance and describe side effects.

Review regularly
Monitor response regularly:; reevaluate need periodically.

DRUG CLASSES USED BY THE ELDERLY

1. Cardiovascular drugs
2. Trangquilizers
3. Diuretics

4. Sedative/hypnotics
5. Antibiotics

6. Analgesics

7. Hormones

8. Antiarthritics

g. Antispasmotics



PROBLEMS OF THE ELDERLY THAT COMPLICATE THERAPY

. PHARMACOLOGIC
PROBLEMS EFFECTS
Declining Altered
physiological > pharmacokinetics and ~
functions pharmacodynamics i
Increased disease increased number
= of drugs used >

states, incidence,
and severity

Decreased
mental acuity

Decreased compliance

to drug regimens

T

Decreased income

THERAPEUTIC
OUTCOMES

Increased
potential for
adverse effects

increased
potential for
drug interactions

Decreased
therapeutic
effect



Table 4

Anatomic Changes to Conslder
in Care of The Aged

Qrgans

Functional change

Quicome

Skin

Musculoskeietal
system

Cardiovascular
system

Puimonary
system

Renat
system

Endocrine
system

Gastrointestinal
tract

Decrease in mitotic index of dermal
cells; nail growth rate declines; water
content declines

Decrease in number and buik of muscle
fibers; some muscle fibers are replaced
by tibrous tissue; density of bone
decreases — in women this may be related
1o estrogen deficiency, insufficient dietary
intake, and perhaps abnormalities in
calcium and protein metabolism

Wear and tear of articular surfaces

Decreased stroke volume, siower heart rate

Left ventricular work, at rest, declines
Coronary blood flow decreases

Myocardial ability to use oxygen
decreases

Vascular smooth muscle replaced by
tibrous and hyaline tissve, which causes
decreased vascular elasticity

Reduction in vital capacity and increase

of residual volume; reduction of puimonary
ditfusion; loss of lung recoil; maldistribu-
tion of puimonary ventilation/perfusion
ratios - due, in part, lo changes in proteins,
collagen, and slastin in lung parenchyma
Progreasive weakening of respiratory
muscle

Renal blood fiow declines progressively
after age 40

Decreased fluld intake leads 1o
decreased ability to concentrate urine

Decreasad abiiity to dilute urine

Periphearal response (sensktivity) to
insulin release may be reduced

Decreasad motility of stomach and
intestines

Reduclion in intestinal blood flow

increase in gastric pH

Number of absorbing cells may be
decreasing, and active transport systems
may be modified

Skin wrinkles; increased incidence of
drug eruptlions; benign but annoying
skin problems are frequent i

Decrease in muscular strength,
ondurance, and physical agility

Osteoporosis

Ostecarthritis

Decrease in cardiac output

Heart less well equipped to handle
siress; with coexisting heart disease,
cardiac failure and death may result

Increased sysiglic blood pressure and
pulse pressure

Decrease in arterial oxygen tension; less
respiratory reserve in major ilinesses,
surgery. or trauma

Reduced negative and positive inira-
thoracic pressure on forced inspiration
and explration; coupled with reduced
expiratory llow rates, this accounts for
decrease in maximum breathing capacity

Proporiional reduction in glomerular
filtration rate
Decraasa in creatinine clearance

Increass in blood urea nltrogen
concentration

Return to lasting level In glucose
tolerance test is slower

Constipation
Possible delay In drug absorption

AHects absorbability of some drugs

Adaptad from Gotz BE, Gotz VB.™



Table 10

Factors That Affect Drug Disposition
and Rosponse in Elderty Patients

Pharmacologic
mechanism |
aflecled

Physiclogic changes that

alter pharmacologic mechanism

Clinical outcome

Ahsorplion

Elevateo gastric pH

Reduced Gl biood flow

Reduced numbaer of absorbing celis

Reduced Gl motility

Increased tendency to
pernicious anemia

Incressed tendency o ischemic insult
to the small bowel

Slows rate absorption of certain
drugs (eg, Levodopa)

Distribution

Bady composition
Reduced total body water

Reduced lean body mass/kg
body weight and increased
body fat

Protein binding
Reduced serum albumin

Higher concentration of drugs
distributed in body fluids

Longerduration of action of
fat-soluble drugs

Higher irea Iraction of highly protein-
bound drugs

Metabolism

Hepatic metaboliam
I_%eduood enzyme activity (7)

Reduced hepatic mass

Reduced hepatic blood flow

Apparently slower bictransformation
of s0me drugs influenced by environ-
mental factors (egq, nutrition and
smoking)

Elimination

Renal excretion

Reduced giomerular filtration rale

Reduced renal plasma flow

Altered tubular tunction

Slower axcretion of some drugs

Response of
siderty patients
o drug therapy

Multiple diseass states
Multiple drug use common
Altered receptor senaitivity

Organ-spacilic age differences

More varation [n dose response

Advarse drug reactions common

Adapted from Vestsl RE."?



Monitoring

Anticipaied
Drug Efiect of age response Management parsmeters
Flurazepam Increased side effects Dose-related increase Assess need - CNS
in ADR
Barbiturates Increased sensitivity Mild restlessness Assess need CNS
Increased paradoxical to psychosis to
response prolonged sedation
increased t¥%
Anticholinergics Increased side effects Increased ADR Adjunctive therapy only Urine output, vision,
Decreased ability to Carefully assess heart rate, GI motility,
tolerate ADR . benefit to risk etc
Levodopa Lower dose Behavioral akterations Lower doses NS, blood pressure
requirements Postural hypotension Slower titration
FPhenytoin Decreased protein binding Increased toxicity at Assess free drug levels Serum levels.
Increased free levels lower total drug level Mental and physical
functioning
Cimetidine Decreased renal CNS toxicity Reduce dose based on CNS
elimination renal function,
Increased t¥%
Decreased Vd
Aminoglycosides Decreased renal Nephrotoxicity Reduce dose based on Henal function
elimination Ototoxdcity renal function Auditery function
Nitrofurantoin Decreased renal CNS loxicity ' Avoid in geriatrics CN§
elimination Pulmonary toxicity
Increased t¥e
Decreased Vd
Theophylline Age doesn't affect kinetics Toxicity, g, nauses, Reduce dose Serum levels
derivatives Geriatric diseases. eg, CHF vomiting, seizures,
liver disease, do alfect coma, arrhythmias
kingtics
Beta stimulants Increased incidence of Arrhythmias Selective beta 2 EKG
arrhythmias
Aapirin No change in kinetics Increased free drug in Secuny levels Serum levels
except protein bindi presence of multiple Avoid tinnitus as a
with multiple drugs drugs therapeutic end point
Decreased auditory
function
Phenylbutazone Altered protein binding Unknown Probably lower dose Therapeutic response
in presence of muitiple .
drugs
Decreased clearance
Indomethacin Higher serum levels Increased ADR Close monitoringof ADR  CNS, Gl function
Decreased renal :
elimination
Glucocorticosteroids  Change in hypothalamic- Increased severity Lowest possible dose Response and need
: pituitary-adrenal axis of toxicity
Oral hypoglycemic Increased plasma clearance  Hypoglycemia or Diet alone if possible Blood sugar
agents Increased Vd hyperglycemia Cardizc function
Increased free fraction
Decreased renal
elimination
Decreased pancreatic

function




Effect of age on pharmacodynamicé and pharmacokinetics in geriairic patiez

Anticipated Monitoring
Drug Effect of age response Management parameters
Cardiac glycosides Decreased renal elimination  Digitalis intoxication Reduce dose as Pulse, nausea, vorn
Decreased lean body weight calculated by LBW EKG
Increased t¥ and Cret
Diuretics Increased ADR Dehydration Reduce dose BUN, Hct. Hglo for
Orthostasis dehydration
Electrolyte depietion BP standing and sit
Cre| for drug selecti
Propranolol Decreasad first-pass effect Increased ADR Reduce dose Puise, cardiac ouipt
Decreased metabolism Blood pressure, EKC
Decreased protein binding
Increased cardiovascular
disease
Quinidine Decreased hepatic Toxicity Reduce dose 35%-50% Pulse, blood pressur
metabolism EKG
Decreased renal clearance
Disopyramide - Prostatic hypertrophy in Anticholinergic with Avoid in elderly males Urine output
elderly males urinary retention
Lidocaine Increase in t% CNS side effects Reduce dose Menital function
Increase in Vd Cardiac side effects EKG
Toxicity increased by CHFy
Iiver disease -
Heparin Decreased hemostatic Increased risk of Reduce dose PTT for heparin
Warfarin response bleeding Less degree of PT for warfarin
Increased degenerative anticoagulation Signs of bleeding
vascular disease
Altered vitamin K kinetics
Increased response
Antihypertensives Elevation of systolic Orthostasis Lower initial doses Blood pressure
ressure Altered mental status Slower titration sitting and standing
Need for higher pressures i Mental status
for perfusion
Diazeparm Increase in th Takes longer to reach Lower dose CNS function
Increase in Vd steady state Perhaps use oxazepam
No change in clearance Longer response from or lorazepam
Increased receptor single dose
sensitivity
Chlordiazepoxide Increase in t% Increased CNS Lower dose CNS function
depression Perhaps use oxazepam
ot lorazepam
Tricyclic Increase in t% Increase in side effects Lower dose CNS, urine, cardiac
antidepressants Decrease in clearance esp CNS Perhaps use :
Increased plasma anticholinergic - nortriptyline
concentrations .
Lithium carbonate Decreased renal Increased toxicity Decrease dose 30%-40% Serum levels
elimination : :
Antipsychotic drugs increased side effects Increazed EPS Lower dose CNS, cardiac function
Increased tardive Drug holidays
dyskinesia Reassessment of need
Anticholinergic
response
Analgesics Increased recepior Increased pain relief Lower dose Pain relief
sensitivity with equal doses CNS
Less sensitive to pain Increased ADR




A Personal Perspective of the Evolution of Pharmacy Practice in the United States

Brian L. Erstad, Pharm.D., FCCM, FASHP
Associate Professor, Assistant Department Head
Department of Pharmacy Practlice & Science, University of Arizona, Tucson, Arizona, USA
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