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The number of people
over age 65 will double
by the year 2011.

Source: http://seniorsforcures.org/pdf/POH.pdf. July 2008



One In 200 patients in the U.S.
who spend a night or more In
the hospital will die from
a medical error

Source: http://seniorsforcures.org/pdf/POH.pdf. July 2008



PatientSafety Incidents

Medicare patients who
experienced a patiensafety
iIncident had a onan-five chance
of dying as a result of the
iIncident during 2004 to 2006.

http://www.healthgrades.com/media/DMS/pdf/HealthGradesPatientSafetyRelease2008.pdf



PatientSafety Incidents
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that developed one or more patient safety
Incidents decreased almost five percent from
2004 through 2006.

w Four indicators increased when compared to 2004.
| post-operative respiratory failure

| post-operative pulmonary embolism or deep vein
thrombosis

| post-operative sepsis
| post-operative abdominal wound separation/splitting

http://www.healthgrades.com/media/DMS/pdf/HealthGradesPatientSafetyRelease2008.pdf
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Patientsafety Incidents With
the Highest Rates Per 1,000
Hospitalizations

~allure to rescue
Decubituaulcer

Postoperative sepsis

I Accounted for almost 60% of all patient
safety incidents that occurred

Source: www.healthgrades.com
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A The top 7.5% of all hospitals studied had 5
fewer deaths per 1000 hospitalizations
compared to the bottom 10 percentile of
hospitals

A This significant mortality difference is
attributable to fewer patienisafety incidents
at the best performing hospitals

Source: www.healthgrades.com
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Geriatric Medicine Overview

A Developed countries have an ageing
population

A Sick old people often present differently to
younger people and can be clinically complex

A Atypical presentations such as reduced |
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medical problems in disguise
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Geriatric Medicine Overview

A Comprehensive geriatric assessment and
rehabllitation are of central importance to
geriatric medicine and have a strong evidence
base

A Simple interventions can often make a big
difference to the quality of life of an older
person



Predisposing Factors to Adverse Druc
Effects in the Elderly

A Physiologic changes due to aging
A Drugdisease interactions
A Drugdrug interactions (polypharmacy)
A Compliance
I Cognition
I Functional status

I Personal beliefs
T Financial issues




Physiologic Changes With Aging

| |

A Older adults have less body water and lean body
mass and greater fat stores

A Water soluble drugs have lower volume of
distribution

I Reach peak concentrations quicker
I Digoxin lithium, ethanol

A Fat soluble drugs have increased volume of
distribution

I Longer to reach steady state and longer to be
eliminated

I CNS acting drugs




Physiologic Changes With Aging

A Drugs bound to plasma proteins

A Higher proportion unbound and
pharmacologically active
I Coumadin
I Digoxin
I Phenytoin
I Valproicacid
I Ceftriaxone



Physiologic Changes With Aging
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A Rate may be slow, but extent of absorption
remains unchanged

A Peak serum concentration of a drug may be
lower In an older adult (time to reach it
delayed)

A Overall aging does not affect drug absorption
to any clinically significant degree




Physiologic Changes With Aging
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A Most common site; liver
A Decreased liver mass and hepatic blood flow
A Reduced clearance of drugs




Drugc Disease Interactions

A Higher disease burden associated with
increased risk of adverse drug reactions

A Inappropriate medication use (40%) is
highest in frail older adults with greater
disease burden

Rigler SKT Am J Geriatr Pharmacotheri 01-DEG2004;2(4):239 -47



DrugDrug Interactions
(Polypharmacy)

A Studies have shown that patients over 65 years of age
use an average of 2 to 6 prescribed medications and 1
to 3.4 nonprescribed medications in different settings

A Higher in home bound patients

A Nursing home residence is associated with reduced us
of potentially inappropriate drugs

A Study of nursing home in Charlottesville, mean # of 11
medications (range-30) in newly admitted residence

A Increases the risks of adverse drug reactions and-drug
drug interactions

A Makes compliance with medication regimens more
difficult

Stewart RBT Drugs Agingi 01-JUNE1994; 4(6):449 -61
Balogun SA, Evans JE. In press



Compliance

A 43% elderly patients were able to correctly
identify all of their prescription medications

A 32% patients named all dosages correctly

Chung MKT Ann Emerg Med - -1-JUN-2002; 39(6):605 -8



Other Risk Factors

A Female gender
A Low educational status
A Low socieeconomic status

LechevallierMichel NT EurJ Clin Pharmacol/i 01-JAN-205;60(11):813-9



How Common Is Error?

Harvard Medical Practice Study

A Reviewed medical charts of 30,121 patients
admitted to 51 acute care hospitals in New
York State in 1984

AIn 3.7% an adverse event led to prolonged
admission or produced disabllity at the time of
discharge

A 69% of injuries were caused by errors

Source: Richard Smith, Editor BMJ. http.//www. resources.bmj.com/bmij/interactive/talks



How Common Is Medical Error?

Australian Study

A Investigators reviewed the medical records of
14,179 admissions to 28 hospitals in new
South Wales and South Australia in 1995

A An adverse event occurred in 16.6% of
admissions, resulting in permanent disability
In 13.7% of patients and death in 4.9%

A 51% of adverse events were considered to
have been preventable

Source: Richard Smith, Editor BMJ. http.//www. resources.bmj.com/bmij/interactive/talks



How Common Is Medical Error?

A The differences between the US and
Australian results may reflect different
methods or different rates

A Other, smaller studies (including one from
Britain) show similar orders of errors.

A There are few studies from outpatients or
primary care

Source: Richard Smith, Editor BMJ. http.//www. resources.bmj.com/bmij/interactive/talks
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Case Presentation

A 80y.0. female patient presenting to ER with mild
confusion, loose stools (twice a day) for 72 hours
GOFSHSNY F2NJ H RIea

A PMH:

i DMII
i HTN
I Insomnia

A Meds
I Metformin 1000 mg bid
I Atenolol25 mg dalily
I Tylenol PM at bedtime as needed




ROS & PE

A Review of systems
I No urinary complaints as per HPI
I All other systems negative

A Physical Exam A
I VS: BP 120/80 HR: 88 T: 101.5 )2 sat 96% on RA
WT: 110 lbs.
I Slightly confused; oriented to person only

I Abd mild diffuse abdominal discomfort, positive
bowel sounds

I All others not significant
I Vaginal and rectal deferred




CBC

N 12 / 137 110 15 /
13/ 36 492 43 25 1.1\99

CXR | Alb Urinalysis
LE 1+
Normal 3.4 Nitrite Pos

: WBC 5-10
Stool Studies Epi 10

Bacteria few

No fecal leukocytes



Admitting Orders

A Admit: sepsis, UTI, delirium
A Diet: ADA

A Allergy: NKDA

A Activity: as tolerated

A Foley to DD




Admitting Orders: Medication

A Levaquirb00mg 1V daily

A Prilosec20mgpo daily

A Metformin 1000 mgpo bid

A Atenolol25 mgpo daily

A Darvocetl-2 tabsqid prn

A Tylenol PM 22 tabspo at bedtime
A Immodiumas needed for loose sto
A Lovenoxd0 mg S/Q daily |




A Still confused
A Loose stools

A Agitated

A Fever: 100.5

AWBC: 12000

A Urine Culture: negative

What is the next step?



Further Workup & Orders

A CT brainneg
A Ativan 1Mprn
A Physical restraints as asked by the nurses




Geriatric Glants

A Incontinence A Several illnesses can
- present as one of the
A Immobility giants
A Instability (falls and i 1atrogenic disease (caused
syncope) by medication)
A Intellectual ' Infection
. . A Common sources of
impairment Sepsis
(delmur_n and . Chest
dementia) i Urine

i Biliary tract



Types of Errors Reported in Geriatric
Patients (2002)

Omission error 13.994 42.9%
Improper dose/quantity 5.897 18.1%
Unauthorized drug 3.598 11.0%
Extra dose 2.782 8.5%
Wrong time 2.636 8.1%
Wrong patient 1.578 4.8%
Prescribing error 1.287 3.9%
Wrong drug preparation 983 3.0%
Wrong administratioriechnique 596 1.8%
Wrong rout 430 1.3%

Wrong dosagdéorm 423 1.3%



Potential for Adverse Drug Interactions

AOn average, individuals
aged 6569 take
14 prescriptions per year

Alndividuals aged 884 take
average of 18 prescriptions |
per year ~




Potential for Adverse Drug Interactions

A Potential for adverse drug interactions when
more than one drug used:

I 2 drugs have 6% potential
I 5 drugs have 50% potential
I 8 drugs have 100% potential




Inappropriate Drug Use

A Inappropriate use of drugs estimated from
12%- 40%
A Estimated that for every dollar spent on drugs

in nursing facilities, $1.33 in healthcare
resources spent on drug related morbidity anc

mortality
5




BeersCriteria

Based on expert consensus developed
through an extensive literature review

Most recent update includes 48
iIndividualmedications or classes to
generallyavoid



Beers Criteria

A Criteria defines
I Medications that should be avoided
I Doses or frequencies that should not be exceedec
I Medications avoided with certain disease states
I Apply patients >65 years old

I Identified 33 potentially inappropriate
medications



Potentially Inappropriate Medications
6. SSNBRQ [ Aal

A Analgesics A Antidepressants
I Indomethacin I Tricyclicantidepressants,
i PentazocinéTalwin Doxepin
i Trimethodbenzamid@igar A Antiarrythmics
A Muscle i DisopyramidgNorpacé
relaxants/antispasodics A Antihypertensives
I Metocarbamol(Robaxin I Methyldopa
I Carisoprodo({Soma) I Reserpine
I Chlorzoxazon@rarafley A GI antispasmodics
A Benodiazepineg long acting i DicyclomingBenty)
I Diazepam (Valium) I HyoscyaminéLevsir)
I ChlordiazepoxidéLibrium) i Donnatol
i Flurazepam A Antihistamines

i DiphenhydramingBenadryl)

Fick DM, Cooper JW et al. Arch Intern Med 2003; 163:2716-24



Potentially Inappropriate Medications
| | 0. SSNEQ [Aal
A Digoxinc dose > 0.25mg/day
A Ferrous sulfate dose > 325mg/day

A Propoxyphenddarvon)

A Dipyridamole(persanting ¢ orthostatic
hypotension

A Clonidine
A Cimethidinetagame) ¢ CNS effects
A Diabinesegchlorpropamid@ prolonged half life

Fick DM, Cooper JW et al. Arch Intern Med 2003; 163:2716-24



Subgroup Of Beers Criteria

A A subsequent study later developed
subgroup of Beers criteria

A Three tiers:
| Category X drugs always the avoided
I Category Z; drugs rarely appropriate to use

| Category X drugs with some indications but
often used inappropriately




Category 1

A Drugs in Category 1: Always Avoid

| Barbiturates, belladonna alkaloids and generics
Flurazepam, Meprobamate, Chlorpropamide,
Meperidine, Pentazocine, Trimethobenzaminde,
Dicyclomine, Hyoscyamine, Propantheline



Category 2

A Drugs in Category 2: Rarely Appropriate

I Generics Chlordiazepoxide, Diazepam,
Propoxyphene, Carisoprodol, Chlorzoxazone,
Cyclobenzaprine, Metaxalone, Methocarbomol



Category 3

A Drugs in Category 3: Some Indications but
often used inappropriately

I Generics Amitryptiline, Doxepin, Indomethacin,
Dipyridamole, Ticlopidine, Methyldopa, Reserpine,
Disopyramide, Oxybutynin, Chlorpheniramine,
Cyproheptadine, Diphenydramine, Hydroxyzine,
Promethazine



Careful Planning Beats

Fixing
Big Mistakes!!




