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- Multiple medications to treat acute and
chronic diseases




Number of chronic disorders by age-
group
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Comorbidity of 10 common conditions

<
Percentage of patients coq,’é" &
with the row condition & ¢ o S L
who also have the =) S NS ‘9@%}&\\0 Percentage Mean Noof  Mean No of
column condition O ' '00‘2@“\\&‘\ s & whoonly conditionsin conditions in
N & 6“?’0 have the row people aged people aged
‘ D P o o condition* <65 years with 265 years with
row condition row condition
Coronary heart disease @ Q (5} 8.8 3.4 4.4
Hypertension @ @ Q 21.9 25 3.6
Heart failure @ @ (4) 2.8 3.9 5.6
Stroke/transient 6.0 .6 .8
iefiander; @O o 3 .
Atrial fibrillation QQ o 6.5 3.3 5.0
Diabetes Q @ Q 17:6 2.9 6.5
ic obstructi a 14. 2.8 4.
Chleisablutie Q0 o 5
Painful condition e (3] 12.7 3.1 4.3
Depression QO o @ o 25.4 2.6 4.9

Dementia @e (6] @ (10) @ Q @@ 5.3 4.1 4.6

* Percentage who do not have one of 39 other conditions in the full count

Guthrie B et al. BMJ 2012;345:bmj.e6341 l‘])\”
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- Multiple medications to treat acute and
chronic diseases

- High potential for drug-drug and drug-
disease interaction




Drug use

in |taly: interactions

Use of Warfarin + NSAIDs/COX-2
inh. + ASA/antiplatelets

22.174 (0.2%)

8.574 (0.1%)

11.135(0.2%)

2.465 (0.1%)

Use of ACE inhibitors/ARB +
Aldosterone antagonists +
NSAIDS/COX-2 inhibitors

85.412 (0.7%)

28.860(0.5%)

40.665(0.9%)

15.887(1.0%)

Use of 2 2 drugs that induce QT
prolongation

36.359 (0.3%)

13.580(0.2%)

15.903(0.4%)

6.876 (0.4%)

Onder G et al. J Gerontol A Biol Sci Med Sci. 2013




Antipsychotic drug interactions:
SHELTER (n=604)

Potential Adverse Effects caused n (%)
from interactions with antipsychotics

* Decreased blood pressure and falls 210 (34.8%)
e QT prolongation 44 (7.3%)
 Sedation 43 (7.1%)
* Interactions with inhibitors of 9 (1.5%)
cytochrome p450

 Anticholinergic effects 2 (0.3%)
All 278 (46.0%)

Liperoti et al. Submitted



Survival

0,8

0,6

0.4

0,2

0,0

Antipsychotic drug interactions:
SHELTER (n=604)

"..._‘. m

Interactions

No interactions

Log-Rank=0.02

Incident rate RR
per person-year (95% Cl)
No interactions 0.17 1
Interactions 0.26 1.68 (1.13-2.49)

0 3 6

Follow up (months)

Liperoti et al. Submitted




- Multiple medications to treat acute and
chronic diseases

- High potential for drug-drug and drug-
disease interaction

- Changes in pharmacokinetic and
pharmacodynamic




Creatinine clearance and aging
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Effect of age on CYP450
content and activity

P450 content Antipyrine clearance
*p<0.05vs. 20-29 y *p<0.05vs. 20-29 y

mL/minute

20-29 30-39 40-49 50-59 60-69 >70 20-29 30-39 40-49 50-59 60-69 >70
Age Age

Sotaniemi EA et al. Clin Pharmacol Ther 1997;61:331-339



- Multiple medications to treat acute and
chronic diseases

- High potential for drug-drug and drug-
disease interaction

- Changes in pharmacokinetic and
pharmacodynamic

- Reduced ability to manage medications




Medication management by age

- - - - - -

Age groups
7719 80—84 854+
Tests
Open _bottle (n = 487) 33 10.9 24.8
Read instructions (n = 489) 0.8 6.9 20.1
Understand instructions (n = 423) 23.6 31.5 38.4
Calculate number of days (n=441) 43.0 44.5 56.6
Calculate change (n=491) 13.6 26.2 394
Did not pass all tests 57.6 G1.4 799

Fatient Education
and Counseling

+ il e e

=3

Beckmen A Patient Educ Couns. 2005

@


http://www.sciencedirect.com/science?_ob=RedirectURL&_method=gejLink&_linkType=general&_cdi=5139&_issn=07383991&_targetURL=http://www.elsevier.com/locate/issn/07383991&_acct=C000061209&_version=1&_userid=3719121&md5=f2d4a205db00701caffda6170d2cf2cd

Primary care clinicians' experiences
with treatment decision-making for
older persons with multiple conditions

... Clinicians would benefit from a number of

tools to assist them in decision making for older
persons with multiple conditions... the concept
of tailoring therapy based on a consideration of

patients' ability to adhere has not received much
attention in the medical literature...

ARCHIVES OF

Fried et al. Arch Intern Med 2010 INTERNAL MEDICINE



The NEW ENGLAND JOURNAL of MEDICINE

SOUNDING BOARD

Potential Pitfalls of Disease-Specific Guidelines

for Patients with Multiple Conditions
Mary E. Tinetti, M.D., Sidney T. Bogardus, Jr., M.D., and Joseph V. Agostini, M.D.

l Comment
www.thelancet.com Vol 367 February 18, 2006

Comorbidity and guidelines: conflicting interests



Treatment Regimen for a 79-Year-Old Woman With
Hypertension, Diabetes Mellitus, Osteoporosis,

Osteoarthritis, and COPD

Time Medicationst Other
7200 Am lpratropiurm metered dose inhaler Check fest
70 mg/wk of alendronate Sit upright for 30 min on day whean
alendronate is taken
Check blood sugar
8:00 am 500 mg of calcium and 200 1L Eat breakfast
of vitamin D 2.4 g/d of sodium
12.5 mg of hydrochlorothiazide 90 mmal/d of potassium
40 mg of lisinopril Low intake of dietary saturated fat and
10 mg of ghyburide cholesterol
81 mg of aspidn Adequate intake of magnesium and calciurm
850 mg of metformin Medical nutrition therapy for diabetess
250 mg of naproxan DASHT
20 mg of omeprazole
12:00 PM Eat lunch
2.4 g/d of sodium
20 mmalid of potassium
Low intake of detany saturated fat and
cholestarol
Adequate intake of magnesium and calcium
Medical nutrition therapy for diabetest
DASHT
1:00 P Ipratropium metered dose inhaler
500 mg of calcium and 200 1L
of vitamin D
700 PM lpratropium metered dose inhaler Eat dinner
850 mg of metfarmin 2.4 g/d of sodium
500 mg of calcium and 200 1L 80 mmal/d of potassium
of vitamin D Low intake of dietany saturated fat and
40 mg of lovastatin cholestaral
250 mg of naproxen Adequate intake of magnesium and calcium
Medical nutrition therapy for diabetess
DASHT
11:00 PM |pratropium metered dose inhaler
As needed Albutarcl meterad dosa inhaler

Boyd, C. M. et al. JAMA 2005;294:716-724.""AIVIA



Potential treatment interactions

Type of Interaction

Medications With Medication and Medications for
Type of Disease Potential Interactions Other Disease Different Diseases Medication and Food
Hypertension Hydrochlorothiazide, Diabetes: diuretics increase  Diabetes medications: MA,
lisincprl serum glucose and hydrochlorothiazide may
lipids* decrease effectivensss of
ghyburide
Diabetes Glyburide, metformin, MA Osteoarthritis medications: Aspirin plus alcohol: increased nsk of
aspirim, and MSAIDs plus aspirin increase gastrointestinal tract bleeding
atorvastatin risk of bleeding Atorvastatin plus grapefruit juice:
Diabates medications: ghyburide rmuscle pain, weaaknoss
plus aspirin may increase the Glyburide plus alcohol: low blood
risk of hypoghycemia; aspirin sugar, flushing, rapid breathing,
may decrease effectvensss of tachycardia
lisinopril Metformin plus alcohal: extrame
weakness and haavy breathing
Meatformin plus any type of food:
madication absomption decreased
Ostecarthnitis MSAIDs Hypartension: N3AIDs: Diabetes medications: NSAIDs in MA,
raisa blood pressurat; combination with aspinn
MSAIDs plus increass risk of bleeding
hypertension increase Hypertension medications:
risk of renal failure MSAIDs decreass efficacy of
diuretics
Osteoporosis Caleium, alendronate P Diabetes medications: calktium Alndronate plus calcium: take on
may decrease afficacy of empty stomach (=2 h from last
aspirin; asprin plus alendronate maal)
can cause upset stomach Alendronate: avoid crange juice
Ostacporosis medications: Calcium plus oxalic acid [spinach and
calcium may lower Semum rhiubart) or phytic [oran and whole
alendronate level careals): eating these foods may
decrease amount of caleium
absorbed (=2 h from last meal)
Chranic obstructive Short-acting My A A,
pulmonary disease B-agonists

Boyd, C. M. et al. JAMA 2005;294:716-724.

JAMA



"Your numerous prescriptions really have

improved my love life. I'm dating my pharmacist.
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EDITORIALS
®

Crasshark

Guidelines, polypharmacy, and drug-drug interactions
in patients with multimorbidity

A cascade of failure

Alessandra Marengoni assistant professor'®, Graziano Onder assistant professor”®

One of the biggest challenges in preventing drug-drug
interactions is the substantial gap between theory and
clinical practice. Despite specific regulatory pathways for drug
development and marketing, we have so far failed to consider
pharmacological agents in a holistic way. Drugs have a
network of effects that go well beyond a single specific drug
target, particularly in patients with multimorbidity.



SPECIAL ARTICLES

Patient-Centered Care for Older Adults with Multiple Chronic

Conditions: A Stepwise Approach from the American Geriatrics
Society

American Geriatrics Society Expert Panel on the Care of Older Adults
with Multimorbidity *

Guiding Principles:
1. Elicit and incorporate patient preferences into medical
decision-making for older adults with multimorbidity.



e NEW ENGLAND JOURNAL.of‘MEDICINE

Goal-Oriented Patient Care — An Alternative Health

Outcomes Paradigm
David B. Reuben, M.D., and Mary E. Tinetti, M.D.

.. focus on a patient’s individual health goals
within or across a variety of dimensions (e.g.,
symptoms; physical functional status, including
mobility; and social and role functions) and
determine how well these goals are being met...

NP e  Rubern DB NEJM 2012




Goal oriented care

Comparison of Traditional Disease-Specific and Goal-Oriented Outcomes.*

Measurement Domain  Examples of Diseases Traditional Outcomes Goal-Oriented Outcomes
Survival Cancer, heart failure  Overall, disease-specific, and disease- ~ None if survival not a high-priority goal; surviv-
free survival al until personal milestones are met (e.g.,

grandchild's wedding)

Biomarkers Diabetes, COPD Change in indicators of disease activity ~None (not a meaningful outcome observed or
(e.g., glycated hemoglobin level, CRP felt by patient)
level, and pulmonary-function tests)

Signs and symptoms Heart failure, COPD, Inventory of disease-specific signs and ~ Symptoms that have been identified as impor-

arthritis symptoms (e.g., dyspnea, edema, tant by the patient (e.g., control of dyspnea
and back pain) or pain sufficient to perform an activity such
as bowling or walking grandchild to school)
Functional status, Cancer, heart failure,  Usually none or disease-specific (e.g.,  Ability to complete or compensate for inability
including mobility COPD Karnofsky score, NYHA functional to complete specific tasks identified as im-
classification, and 6-minute walk portant by the patient (e.g., ability to get
test) dressed without help)

NP e  Rubern DB NEJM 2012




Research - Outcomes

Efficacy research Effectiveness research
Disease oriented Universal health
(occurrence of a single outcomes (symptoms
disease or exacerbation of burden, function, health
a single chronic condition) related quality of life,
Rating scales/test active life expectancy)
measures Real-world measure of

clinical practice

Goal attainment




Attainment of treatment goals by people
with Alzheimer’s disease receiving galantamine:
a randomized controlled trial

Placebao-controlled

Mean change from baseline

Change in patient-caregiver Goal
Attainment Scaling

Placebo-controlled Open-label

60 - o
Clinical

improvement

A

58 1
56 A
54 -
52
50 [
48 -

Time, mo

A GAL-GAL (n) 62 62
00 PLA-GAL (n) 65 65

Change in AdasCOC

0 2 4 6 8
‘ Time, mo

46 -

Summary GAS score

44 -

\
42 A Clinical
40 d ; : | deterioration

CMAJ 2013

A GAL-GAL (n) 61 61 61 61

O PLA-GAL (n) 66 66 54 54




Outcomes

Efficacy research

Disease oriented
(occurrence of a single
disease or exacerbation of
a single chronic condition)
Rating scales/test
measures

+ Good for homogeneous
populations

- People at risk for multiple
adverse outcomes

Effectiveness research
Universal health

outcomes

Real-world measure of

clinical practice
Goal attainment

+ Informative

- Harder to collect



Goal oriented care

1. Individually desired rather than universally
applied health states;

2.1t simplifies decision making for patients with
multiple conditions by focusing on outcomes
that span conditions and aligning treatments
toward common goals

3. It prompts patients to articulate which health
states are important to them and their relative
priority

e Rubern DB NEJM 2012




Goal oriented care

... hot all patient goals may be realistic or
attainable

... the most important barrier to goal-oriented
care is that medicine is deeply rooted in a
disease-outcome—based paradigm. Rather than
asking what patients want, the culture has
valued managing each disease as well as
possible according to guidelines and population
goals

e Rubern DB NEJM 2012




SPECIAL ARTICLES

Patient-Centered Care for Older Adults with Multiple Chronic

Conditions: A Stepwise Approach from the American Geriatrics
Society

American Geriatrics Society Expert Panel on the Care of Older Adults
with Multimorbidity *

Guiding Principles:

1. Elicit and incorporate patient preferences into medical
decision-making for older adults with multimorbidity.

2. Recognizing the limitations of the evidence base, interpret and

apply the medical literature specifically to older adults with
multimorbidity.



Exclusion Criterion

Frequency, No. (%)

Upper age limit

> 64 (25.5)

Reduced life expectancy

> 91 (36.3)

Total comorbidity
Generic
Specific

Specific disease exclusions
Renal
Liver
Neurologic
Lung
Cancer
Psychiatric
Other

> 201 (80.1)
26 (10.4)
190 (75.7)

100 (39.8)
54 (21.5)
?3(291}

61 (24.3)
42 (16.7)
22 (8.8)
85 (33.9

Cognitive impairment

Physical disability

)
> 32 (12.7)
—3 35 (13.9)

Exclusion by drug treatment

Polypharmacy?

Specific drug treatment
Inability to attend follow-up meeting
Hearing or visual deficits
Communication barriers

> 47 (18.7)
14 (5.6)
46 (18.3)
24 (9.6)
11 (4.4)
5 (2.0)

The persistent
exclusion of
older patients
from ongoing
clinical trials
regarding
heart failure.

ARCHIVES OF

Cherubini A et al. Arch Intern Med 2011 INTERNAL MEDICINE



SPECIAL ARTICLES

Patient-Centered Care for Older Adults with Multiple Chronic

Conditions: A Stepwise Approach from the American Geriatrics
Society

American Geriatrics Society Expert Panel on the Care of Older Adults
with Multimorbidity *

Guiding Principles:

1.

Elicit and incorporate patient preferences into medical
decision-making for older adults with multimorbidity.

. Recognizing the limitations of the evidence base, interpret and

apply the medical literature specifically to older adults with
multimorbidity.

. Frame clinical management decisions within the context of

risks, burdens, benefits, and prognosis for older adults with
multimorbidity.



JOURNAL OF PALLIATIVE MEDICINE -
Volume 11, Number 5, 2008 Brlef RepOFtS

© Mary Ann Liebert, Inc.
DOI: 10.1089/jpm.2007.0215

Statins in the Last Six Months of Life: A Recognizable,
Life-Limiting Condition Does Not Decrease their Use

MARIA I. SILVEIRA, M.D., M.A., M.P.H.,'» ANAMARIA SEGNINI KAZANIS, M.A., MLA_!

and MATTHEW P. SHEVRIN, B.A.'

219,978 patients received care at a VISN 11 facility
from July 1, 2004 - June 30, 2005

Y

3,031 died
Excluded 216,947 (98.6%) who did not die

}

1,584 received statins prior to death
Excluded 1,447 (47.7%) who did not receive statins

12 months prior to death
337 (21.3%) Cases 1,247 (78.7%) Controls
(subjects with life-limiting (subjects without life-limiting
conditions using PCI) conditions using PCI)
Matched to cases using

propensity scores

In conclusion, we find that statins are prescribed fre-
quently in the last year of life for patients carrying rec-
ognizable, life-limiting conditions and that the pa-
tient’s diaonosis does not appear to affect prescribing
patterns. The small amount of discontinuation we did
observe in the last 6 months of life occurs for reasons
we have yet to understand. Still, our findings highlight
an area for discussion as a specialty and potential in-
tervention in the future.

Palliative

Less time "

.

Appropriate
medications

L
Curative

L 3
More time

Holmes, Clin Pharmacol Ther 2009



Medication Use in Nursing Home
Residents with Advanced Dementia
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Mean number of drugs

Drug use in Italy (n=15,931,642
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SPECIAL ARTICLES

Patient-Centered Care for Older Adults with Multiple Chronic

Conditions: A Stepwise Approach from the American Geriatrics
Society

American Geriatrics Society Expert Panel on the Care of Older Adults
with Multimorbidity *

Guiding Principles:

4. Consider patients complexity and treatment feasibility when
making clinical management decisions for older adults with
multimorbidity.



Medication management by age

- - - - - -

Age groups
7719 80—84 854+
Tests
Open _bottle (n = 487) 33 10.9 24.8
Read instructions (n = 489) 0.8 6.9 20.1
Understand instructions (n = 423) 23.6 31.5 38.4
Calculate number of days (n=441) 43.0 44.5 56.6
Calculate change (n=491) 13.6 26.2 394
Did not pass all tests 57.6 G1.4 799

Fatient Education
and Counseling

ral pml e e e

i -

Beckmen A Patient Educ Couns. 2005

@


http://www.sciencedirect.com/science?_ob=RedirectURL&_method=gejLink&_linkType=general&_cdi=5139&_issn=07383991&_targetURL=http://www.elsevier.com/locate/issn/07383991&_acct=C000061209&_version=1&_userid=3719121&md5=f2d4a205db00701caffda6170d2cf2cd

Hypertension, functional status and
mortality

Walking Speed
Faster Slower Did not complete
=0.8 m/s < 0.8 m/'s
HR p-value HRE p-value HR p-value p-value for
(95% CT) (95% CT) (95% CT) interaction
Systolic BP  Unadjusted 1.10 0.03 1.04 0.11 0.80 =0.001  =s0.001
{per 10 mmHg (1.01,1.21) (0.99, 1.09) (0.73,0.87)
Higher) Adjusta:i: 1.10 0.07 1.06 0.02 0.75 =10.001 =0.001
(099 122 (1.01,1.11) (0.67, 0.84)
Diastolic BP  Unadjusted 0.97 0.67 0.01 0.10 0.70 0.001 0.03
{per 10 mmHg (0.86, 1.11) (0.82,1.02) (0.58, 0.83)
Higher) Adjusta:i: 1.05 044 0.95 0.32 0.77 0.04 0.04
(0,92, 1.20) (0.85, 1.06) (0.60, 0.98)

Odden et al Arch Intern Med 2012




Treatment of non dementia illness in
patients with dementia

Problems Consequences Responses
Cognition and Decreased decision-making capacity Consider altered risk-benefit ratio
language Increased caregiver burden balancing safety and autonomy
Increased risk of diagnostic Adjust communication strategies
procedures

Adherence problems

Difficulty reporting adverse effects

Difficulty titrating medicines based on
reporting by patient

Decreased life Decreased potential benefit Consider altered risk-benefit ratio
expectancy Reserve therapy/screening for those
with sufficient life expectancy to
realize benefit

Exclusion from  Increased uncertainty about effects of Policy changes to include patients with
studies therapy in this group dementia in appropriate studies

Brauner et al. JAMA 2000 [ JAMA



http://jama.ama-assn.org/cgi/pmidlookup?view=long&pmid=10866871

Concerns about older persons' ability to
adhere to complex medication regimens

Concern

Historical evidence of
inability to adhere

Difficulty understanding
medications

Availability of social
support

Representative Quotation

Also | factor in adherence to even a basic treatment. If they
cannot manage a basic treatment, the one | am giving them,
['am not going to complicate it further by adding something

to get to the goal range.

Whenever [patients| are confused about what medications
When they can not tell

you what the medications either by name or description,
and they are confused about when they are supposed to
take them

Often what you are doing is assessing someone’s
personality and their abilities to integrate complicated
information and goals and if you have a patient who is
limited you are obviously not going to push the meds nearly
as hard unless there is somebody else in the picture who
can administer them.

| look at their functioning as a whole and also whether or
not they live alone, their support system, have help.

ARCHIVES OF

Fried, T. R. et al. Arch Intern Med 2010 INTERNAL MEDICINE



SPECIAL ARTICLES

Patient-Centered Care for Older Adults with Multiple Chronic

Conditions: A Stepwise Approach from the American Geriatrics
Society

American Geriatrics Society Expert Panel on the Care of Older Adults
with Multimorbidity *

Guiding Principles:

4. Consider treatment complexity and feasibility when making
clinical management decisions for older adults with
multimorbidity.

5. Use strategies for choosing therapies that optimize benefit,
minimize harm, and enhance quality of life for older adults
with multimorbidity.



Criteria to evaluate medication
appropriateness

 Different sets of criteria to identify
inappropriate drug use were developed in the
past decades (Beers, ACOVE, UKNHS, START &
STOPP);
* Inappropriate drugs = risks outweigh the
benefits
* These criteria identify:

v'drugs to avoid;

v'underuse



Inappropriate drug use among
inhospital patients: CRIME study

Beers criteria only Both criteria STOPP criteria only
n=215 (24.7%) n=294 (33.8%) n=144 (16.5%)

No inappropriate drug use
n=218 (25.0%)




Polypharmacy and hospitalization

Rate
(%)

Unadjusted
OR (95% Cl)

Fully adjusted
OR (95% Cl)

Hospitalization

No polypharmacy (n=242)

65 (26.9%)

1

1

Polypharmacy (n=238)

93 (39.1%)

1.75(1.18 - 2.56)

1.81(1.18 -2.75)

Sganga F et al. In press
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CGA and appropriate medication use

Author Population Intervention Results
Owens (1990) |436 hospitalized |Multidisciplinary team |Patients in the intervention group took fewer
older adults approach medications than controls (5.3 vs. 5.9) and
fewer inappropriate medications (20% vs.
37%).
Schmader 834 frail CGA and management |35% reduction in the risk of a serious
(2004) hospitalized adverse drug reaction compared with usual
patients care. Inpatient geriatric unit care reduced
unnecessary and inappropriate drug use and
underuse significantly.
Crotty (2004) |[154 nursing Multidisciplinary case |Medication appropriateness improved in the
home residents |conferences intervention group compared with the
control group.
Saltvedt 254 hospitalized |Geriatric evaluation and |Fewer intervention than control group
(2005) patients management patients had potential drug-drug interactions
Lampela 644 older adults |Comprehensive Reduction in the prescription of CNS active
(2010) living in the geriatric assessment drugs and inappropriate drugs in the
community and management intervention group.

Onder et al. Curr Drug Metabolism 2011




Geriatric care and prescribing in NH:
SHELTER study

p<0.001 p=0.01

60

50 -

40 -

30 -

20 -

10 -

O -

Excessive polypharmacy Inappropriate drug use
B No geriatrician M Geriatrician

Onder G . J Gerontol Med Sci 2012



Conclusions

. Prescribing in complex older adults is a
challenging task;

. Lack of rules on treatment of complex older
adults;

. Patient preferences must be included into
medical decision-making process

. Evaluation of complexity (CGA) is necessary
in the clinical management
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The case of Mrs. M

Mrs. M is an 81 years old widow, living alone in her own
house. She suffers from diabetes mellitus, Iwpertension, ischemic
beart disease, glancoma, osteoarthritis and ostegporosis. Her
weight is 46 kg and she is 160 cm tall. Because of osteoarthritis
she reports slowness_and reduced level of physical_activity. She is
currently on  the following drugs:  _Atenolol 50 mg/ day,
Perindopril 5 mg/ day, Rabeprazole 20 mg/day, Metformin
1000 mg/ day, Hydrochlorothiazide 12.5 mg/ day, Timolol eye
drops (0.5%, twice daily in both eyes), ASA 100 mg/ day,
Diazepam 5 mg/day. Her blood pressure is 152/88 mmHzg
and ber last HbAT ¢ was 8.2%.

Onder G et al. Age Ageing 2013



Screening
GerontoNET ADR risk score

Any ADR  Severe ADR Score

ravs! ravst

ers.M...

Mrys. M presents with multiple risk factors for ADR, in-
cluding comorbidity and pohypbarmacy. She screened positive on
P| the risk of ADR based on the GerontNET ADR risk score
S (score = 5; = 4 comorbid conditions: 1 point and = 8 drugs: 4

1 points), suggesting a high risk for ADR and the need for an

intervention to prevent the risk of ADR.
Lrverorsease T3T T332 T

Renal failure 1.21 1.24 1

Onder G et al. Arch Intern Med 2010 *INTERNAL MEDICINE




Available approaches and tools to

prevent ADR:
>

2

1. Medication review




Medication review

* Provided by a pharmacist

e |dentification of drug-related problems (DRP)
* First step: assessment - the identification of
all the medications that the patient is taking

e Second step: the drug scheme is screened for
DRPs

* Third step: possible solutions are discussed
with the treating physician and, if possible, with
the patient



Medication review
hospitalization

Study RR (random) RR (random)
or sub-category 95% CI 95% ClI
Lipton = 1.10 [0.90, 1.35]
Smith = 1.88 [0.18, 19.77]
Hanlon/Cowper T 1.06 [0.74, 1.51]
McMullin = 1.20 [0.71, 2.01]
Bond —— 0.61 [0.44, 0.86]
Bernsten = 0.88 [0.77, 1.01]
Krska = 0.73 [0.26, 2.06]
Nazareth 0.98 [0.68, 1.42]
Sellors | l 1.02 [0.53, 1.95]
Zermansky —=— 1.25 [0.97, 1.61]
Stowasser - 0.84 [0.37, 1.93]
MNaunton —= 0.62[0.38, 1.02]
Sellors 2 T 1.36 [0.90, 2.06]
Taylor 0.20 Eﬂ .05, 0.83
Lim o 0.97 [0.20, 4.62
Hoelland = 1.22 [1.01, 1.46]
Lenaghan — .15 [0.55, 2.38]
Total (95% CI) »* 0.99 [0.87, 1.14]

Holland R et al Br J Clin Pharmacol 2008



Medication review
mortality

Study RR (random) RR (random)
or sub-category 95% ClI 95% ClI
Jameson 4 - > 0.88 [0.06, 13.50]
Begley — 4.33 [0.50, 37.66]
Mackie — s 1.21 [0.68, 2.15
Smith 4 = 0.24 [0.03, 1.99
Hanlon/Cowper = 0.69 [0.27, 1.73]
McMullin —_— 0.60 [0.31, 1.17]
Bond — 0.95 [0.66, 1.37]
Carter — = 1.25 [0.67, 2.35]
Grymonpre = 0.96 [0.14, 6.59]
Krska Not estimable
Mazareth —= 1.33 [0.82, 2.17]
Sellors | X 1.00 [0.15, 6.89]
Zermansky — 0.63 [0.34, 1.18]
Stowasser : 0.75 [0.13, 4.40]
MNaunton —~ 0.67 Eﬂ 17, 2.69
Sellors 2 = 1.21 [0.44, 3.32
Taylor = > 1.95 [0.18, 20.68]
Bolas — 1.48 [0.74, 2.96
Lim = > 2.91 [0.12, 70.05
Sorensen = 1.89 [0.54, 6.59
Holland —= 0.78 [0.55, 1.10]
Lenaghan = 1.13 [0.40, 3.19]
Total (95% CI) ? 0.96 [0.82, 1.13]

Holland R et al Br J Clin Pharmacol 2008



1 2

Structured pharmacentical anamnesis:\Mrs. M is interviewed

Mrs Mary ... Medication review

and mjormaion 0] e L and 10e community pharmacist is : '

gathered as well. Specific questions on use of drugs easily for- || freatment, ﬁ??t?ﬂﬂffjl’ ﬂ’ﬂff f???fﬂ’ f}f fﬂﬁf&f Dmgdmg I Ieracions,
gotten (such as sleeping pills, inbaled drugs, over-the-counter | presence of ADRs and underprescnbing are also assessed.
drugs and supplements and drugs on an ‘as needed’ basis) Potential DRPs related to the case of Mrs M are the following:

and on time and mode of administration are asked. — Perindopril, hydrochlorothiazide, and metformin: are
doses adjusted for renal function?

— Metformine use: the HBA1CHevel is not satisfactory and
attempts should be made fo improve glucose control, but
with due regard fo avaiding bypoglycaemic episodes.

— Diagepam use: inappropriate in older adults becanse of

o increased risk of falls
3 — Calcinm/ vitamin D and bisphosphonate may be neces-

sary given the diagnosis of ostegporosis

. — Rabeprazole: no cear indication
This list is ﬁ’f‘! ith the treating physician and a — Atenolol: not the best choice for the treatment of
plan for implementation and evaluation is created, hypertension

— Timolol: combined use of timolol and atenolol can
increase the risk of symptomatic bradycardia and falls

Onder G et al. Age Ageing 2013



Available approaches and tools to

prevent ADR:
>

‘- 2. Avoid use of inappropriate
medications




Criteria to evaluate medication
appropriateness

 Different sets of criteria to identify
inappropriate drug use were developed in the
past decades (Beers, ACOVE, UKNHS, START &
STOPP);
* Inappropriate drugs = risks outweigh the
benefits
* These criteria identify:

v'drugs to avoid;



AGS BEERS CRITERIA

FOR POTENTIALLY INAPPROPRIATE
MEDICATION USE IN OLDER ADULTS

FROM THE AMERICAN GERIATRICS SOCIETY

This dimical tocd, based on The AGE 200 2 Ubdoted Beers Critenia for Potentialy Inappropricte Medication Use in Older
Adubls (AGS 201 2 Beers Criterig). has been developed to assist healthcre providers in improving medicatgon safety in
older adults. Our purpase is to inform clinicl dedsion-making conceming the prescribing of medicadons for older
adults in order o improve safety and quality of are.

Crigrally conceived of in 1991 by the kb Mark Bewrs, MD. 2 periatrician, the Beers Tritera caalopues medications

that cuse adverse drug events in oldsr adults due to their prarmacologic propertes es of
aging. Im 2011, hﬂwﬂﬂtmmﬁﬂummﬂlqamﬁmﬂwaﬁ:
m:fﬂnidrePES!ﬂlIﬂuﬂCrﬂenumngmuinrmd.m-h:adm . Exch criterion is raced (qual-
ity of evidence and stremgth of evidence) using the American College of Physiciains” Mlmﬁnﬁuimmﬂui
iz based on the GRADE scheme developed by Gayare et al

The full document topether with acoompanying resources @n be viewsd online at wenw americangeriarics org.

IMTEMDED LWISE
The poal of thes dinical tool is oo improve care of older adults by reduang ther exposure to Fotenmlly Inappropri-
ate icagons (FiMs).
B This should be viewed as a guide for identifying medications for which the risks of use in older sdulss ouoweigh
the benefics.
B These critera are pot meant to be applied in 2 punitive manrer.
B This st is not meant oo supsrsede dirkcl judgment or an individual paternt’s values and nesds Prescribing and
managing disease conditons should be mdividualized and rwobee shared decision-maiang.
¥ These criceria also underscore the impor@nce of using 2 team approach to prescribing and the use of non-
prarmacological approaches and of having economic ocrganational incertives for ths gype of model
B implict ovteria such as the STOPRSTART oriterra and Medication Approprizteness Index shiould be used in
a complemenizry manner with the 201 2 AGS Beers Oniterio to pusde: clinicians in making decsions about: safe
medication use in older adults. . e

The ariteria are not applicble n all circums@nces (=g, patient’s neceiing hospice care) i a chnican is
not able oo find an alternative and c o continue oo use 2 drug on Istm:nlrn:in-dmlpn.u'trrt.

of the medication as porerially inappropriate can serve s 3 reminder for close monimoring so thar the potertnl for
an adverse drug effect can be incorporated int the medicl record and prevented or detected earfy

TABLE It 2012AGS Beers Criteria for Pocenmally lrappropriace Medicioon Use in Older Adults

&FSFEmI' Recommendation, Ratoral
Therapewtsc Category/Drugi(s) Mqammawq’km:'mm
Anticholimergics (swchides TCAs)

First-peneration anthismines (25 single Avoid,

:.zentnr:: part of combination products)

B Brompheniramine: Highly antichodimergic; dearance reduced with advanoed ape, and
B Carbancommine tolerance develops whien used as hypnotic; increased risk of confiu-
B Chiorpheniramine sican, dry mouth, constipaton, and odher anticholinerpic effeos’
B Clemastine oty
B Cyprohepadine
B Dexbrompheniramine Lkse of di in specal sinmtions such as aoute reat-

merit of severe allergic reacoon may be appropriace.

& Dioocylamine QE = High (Hydroxyzine: and Promethazine], Modercte (AT othersl: SR
| | F!E = srh"lll'lf

L] e

B Triprolidine

Antiparkirson agents Avoid,

B Bergmropine (oral)

B Trhexypherdyl Mot recommended for prevendon of excrapyramidal

symiptoms
with antipsychotics; more effective agenits available for meamene of
Farkinson disease.

QF = Moderote; SR = Strong

Toble | ficontiued from page 1)

TABLE I: 2012 AGS Beers Criteria for Potentially Inappropriate: Medication Use: in Clder Aduls

Granrn:unl .Hmmhﬁmt,lﬁunlz,
Therapeutic CategoryDrug(s) Quality of Evidence (QE) & Strength of Ascommendotion (SR)
Antispasmiodics Byoid except in short-term palliative care to decrease

8 Befladonna alkaloids
B Chdinium-chlordazepoxide

oral secregons.

B Dicydlomine Highly amticholinergc. uncerain effecoveness.
B Hyoscyamine

: Propantheline QE = Modengte; SR = Strong

Antithrombotics

Dipyridamiole. oral short-acting™ {does mot

aphly o the axtendad-relegse combination with

Bvoid,
May Quse orthostatic hypotension; more effective altermatives

@iy available; ¥ form accepable for use in Qrdac soress cesting.
RE = Modenste; SR = Strong
Tidopidine® Bvoid,
Safer, effecive alternatives available.
QE = Moderate: SR = Strong
| Anthinfectve
Mitrofurantoin Avoid for long-termn suppression; avoid in patiencs with
CrCl <60 milfmin.
Foteritial for pulmonary toodorty, safer aftermatives available; bick of
efficacy in patients with Crll <80 mL'min dwe to inadequate drug
ConCentration in the urine.
QE = Moderate: SR = Strong
Condicvoscular
Al bockers Byoid use as an anti T,
u DO High risk of orthosatic NSIoR; ROt necommended 25 routne
B Prazosin treamment for hypertersion; altemative agerts Fave superior risk’
B Terazosin hﬂwt
RE= erate; SR = Strong
Alpta aponisis Avoid donidine as a firstline antibypertensive, Avoid och-
B Clonidine ers as lisced.
" Guarabenz® High risk of adverse CHE effecs; may cause bradycardia and
B Guanfacine® tic ypotension;not 25 routine treatment
& Methyldopa® for hypertension.
B Reserpine (0.1 mgiday}* (E = Low; SR = Stromg

i L Class la, i, Il
fmdian i drugs (Class la, I, I

Avoid andarrhythmic drugs as first-line treatment of atrial

fbrillagion.
B Dofedlid=
u e nﬁLd‘ﬂ:n‘bﬂ:mn‘nl:ﬂdlﬁbﬂﬂu’bﬂhﬁeﬂbﬂmﬁumﬂ
B Flecinide harms ontrol for moest older adul
B |butiide
B Procinamide Amicdarone is assocated wath mult e‘bm-muﬂ.mdu\:ilgdyrmd
B Propafencne disease, pumonary disorders, and QT interval prolongaton.
B Quinidine RE = High: 5R = Strong
B Sonlod
Disopyramide” Bovoid,
Discpyramide is 2 potent negative inotrope and dherefore may
|r|-:hct|'|ﬂr\:ﬁi|.rer| older adults; strongly anticholinergic; other
drugs ermed.
QE Lovw; 5R = Strong
Dronedarone Avoid in patients with permanent atrial fibrillation or

heart failure.

Wviorse outcomes have been reported in patents aking drone-
darone who have permanent atrial fibrilladon or heart failure. In
peneral. rate cortrol is preferred owver rhythm control for atral
fibrillation.

QE = Moderate: SR = Strong

Diigondin 0125 meg'day

Bovoid,
In hu.rr.b.lll.rl-_l'lgl'ﬂ'duuf aszodated with no additonal
beenefic and increase risk of towcity; decreased renal dearance
m:;rirmas-enskofmwut,:

= Modergte: 5 = Sirons




Table | [continued from page 4

Tabie 2 foontinued from page 51

TABLE 1= 2012 AGS Beers Criteria for Potendally Inapproprizte Medication Uss in Older Adulcs

TABLEI.!DI?&GEBEH:EHH:fDrP% He-cimmehenDl-clu‘MdbDuemw
51.mch'nl'n-=

Dits or Drug-Syndrome Interacions That

Owrgan Systemn/ Recormmendaton. Rationale,
i ) Quaty of Evidence (5] & Strength of Becommendation (SR Diisease or Derugi(s) Recommendation, Radonale, Quality of Evidenoe
Er
oo Medicotions | ¥ (QE} & Strength of Recommendation (SR
- . Syncope: Acetylcholinesteraze inhibitors (AChEls) | Boroid,
Fsperidne Nt oy chictive oral analgasic in d ommanly used: o pheral pha blockers — orthastatic hypotension
an in dosages © y usied; may E < B .
Quse neurohowicity; sfer alterratives available. | : Prazosin !I'Ii.l risk of S or brady
QE = High; 5k = Stong B Teramosin
| ) QE= #@r%m_}mmpm:mm
Fon-COi -selective MSAIDS, oral Bwoid chronic use unless other alternadves are not effec- Termary TCAs i SR Eﬁﬂlﬁ'mq‘imm and TCAs), Weak
B Aspirin >335 mg'day tve and patient can take gastroprotective agent (proton- . o (Alpha blodkers and o {]
8 Diclofenac pump inhibitor or misoprostol]. | Chiorpromazine. thioridazine. and clr-
B Diflunisal mpane
8 Etndolac Increases risk of Gl bleeding peptc ulcer disease in high-risk T 5
8 Fencprofen proups. including dwose =75 years old or Gking oral or parenteral | c - - -
8 lbuprofen corticosteroids, anticoagulants, or ant et apgenits. ke of pro- Chronic Bupropion Aoroid,
o Mo Bt iy i -t i oy el T | clepyy | |Compise Lowers seizure threshold: may be scceptabie in
L] ri CEFS, grOss g, oF on = " : : .
B Msfenamic acid mmmlnwmnﬂlﬁufpﬂdmmmdwa Maprodiine padents with well-controfied seizures in whom aliter-
B Melowicam months, and n about 25%5—4% of patents oeated for | year. These Clanzapine radve apents have not been effectve.
1 Mabumetone trends contirue with longer duration of use. | Thioridazire OF = Mod =
5 Maprowsn Thioehixens = erate: SR = Stromg
® Chaprozin QE = Modergte; SR = Strong Tramadal
B Firosicam | Crefiriim AlTCAs Bxaid,
B Sylindac Ancicholinergics [see online for Gl =)
1 Talmetin Bermodizzepines Awoid in older adules with or at high risk of delifium
muhn'.nlud parenzers I - izk: of Gl biesding/peptic uoer dissass in high-risk | Cortcosierowd: Eﬁﬁfjf““"‘* druge p chronicaly cper ¢
inchades ncreases i ing! c segse in H -receptor snsgonist i withdrzwal symptom
Wﬁgﬂmm domthacin has most adverse effects. | oeridne o )
i n roe - = em =
hypnotics QE = Modengte; SR = Strong
QE = Modermie (Indomethadnl. High (Ketorolac); SR = Strong | Thioridazine
Fenmzocine* Avoid. Cementa | Ancichalinargics js== onlne for fal fist) Avoid,
Opioid analpesic that causes CMNE adverse effects, indluding confu- & cogrirgve Eerm:cl.n::?rhs Aaoid due o adverse ChS effeces.
:-u::J'iznd hal.mrhu_ru.rm:'e mnn?nr&ﬂtjﬂdﬂ_wugthmﬂ | impairmens | H,-receptor angonists Awoid antipsychatos for behavioral problems of
is also 2 mied ist and anGponist; safer altematives i . : dEeentia uress no cologic options have
QE= Low; 3R = E’E oo Anopsychotics, chronic and as-needed use |failed and patent is a threat to themsalves or odhers.
Skeleml muscle relaeante Bwoids | Antipsychotics are assocated with an increased risk
1 Carsoprodol I"'Imr. muscle refaants poorly tolerated by older aduliz, because of of cerebrovascular accident [sToke) and morglity in
8 Chlorzosazone ic adverse effects, sedhdon, moressed riek of fractures: persons wih demeniia
8 Cyclobermaprine EQH;Ebm\Erhas RSRMIEE tolerared by older adults is questionable. | QE = High: SR = Strong
" Memalone Modergie; Serong History Angcomeulsancs Ayoid unless safer alternatives are not avail-
: Mm':‘l_""d | of falls or Andpsychotics ahle; avoid anticonvulsants except for seizure,
Cirphenadrine fracmures ines
infrequentdy wmed drugs. Table | Abbreviations:ACEL angictensin convert , angic=nsn mm hyprotics Abilicy to produce asuis, impaired pychomacor
receptor blockers; CHE ceneral nervous syster; SO0 opdloosypenase; CrCl creatinine desrsnce; G, gastroin- :'..-_"'E::p'm mMWm=wlamm
testiral; MEAIDs, nonstercedal an drugs; SLADH, D{Wmm | 5 7ol plon benzodnrepines are not safer lorg-acting ones.
secretion; SR Strength of Recommendation; tnicyclic ant i=; {0, Qualiity of Evidence pidem o= cq=
| TCASSRs
EBLE:: Dinn.I:- Bl :I SR ‘Furhl :EMME iy II f the Diis : Lse in Adules: Due & Drug- | Irscmn .On.l decongesmncs Boroid,
Disease or Drrugys) Recommendation, Ratonale, Quality of Evidence 8 Pharpephrine Ssmulants MG stimulbart efeces.
Syndrome | (QE} & Strength of Recommendation (5R) 8 Amphazmine
Cardiovsoubar | B Medylphenidace QE = Modengte; 5R = Strong
Heart filure | MEAIDs and COX-2 inhibitors Boroid, B Femaoline Theobromines
1 Theophylline
Fondiydropyridine CCBs (awoid only for | Pomenitial to promioze flusd retenticn and/or exacer- | B Caffene
systolic heare filure) bare heart Parianzor’s  |All andpsychotics (ses onfine publica- Boroid,
® Dilgazem disease don for full list, ewcepe for quetiapine and | Diopamine recepror anmponiss with potenidal to
B Verapamil Q£ ‘n':?"ﬂm? }f&?m‘?ﬂ";{i% | dlozapine} worsen parkinsonian symptoms.
zolidinediones Clostazoll;
Fiogliozone. rosigliazone | Antemetics Quetapine and cozapine appear to be less likely o
B Metodopramide precipiate worsening of Farkirson disease.
Cilosmzol B Prochlorperazine
Cronedarons B Fromethazire QE = Modengte; SR = Stromg




STOPP&START criteria

Table 1. STOPP: Screening Tool of Older People’s potentially inappropriate Prescriptions.
The following drug prescriptions are potentially inappropriate in persons aged = 65 years of age.

A. Cardiovascular system

1. Digoxin at a long-term dose > 125 pg/day with impaired renal function® (increased risk of toxicity)
[Cusack et al. 1979, Gooselink et al. 1997, Haas and Young 1999].

2. Loop diuretic for dependent ankle edema onlyi.e. no clinical signs of heart failure (no evidence of effi-
cacy, compression hosiery usually more appropriate) [Alguire and Mtthes1997, Kolbach et al. 2004].

3. Loop diuretic as first-line monotherapy for hypertension (safer, more effective alternatives available)
[Williams et al. 2004].

4. Thiazide diuretic with a history of gout (may exacerbate gout) [Gurwtiz et al. 1997].

5. Non-cardioselective -blocker with Chronic Obstructive Pulmonary Disease (COPD) (risk of in-
creased bronchospasm) [van der Woude et al. 2005, Salpeter et al. 2005].

6. p-blockerin combination with verapamil (risk of symptomatic heart block) [BNF 2006].

7. Use of diltiazem or verapamil with NYHA class Il or IV heart failure (may worsen heart failure) [BNF
2006].

8. Calcium channel blockers with chronic constipation (may exacerbate constipation) [Dougall and
McLay 1996].

9. Use of aspirin and warfarin in combination without histamine H.-receptor antagonist (except
cimetidine because of interaction with warfarin) or proton pump inhibitor (high risk of gastrointestinal
bleeding) [Garcia Rodriguez et al. 2001, Holbrook et al. 2005].

10. Dipyridamole as monotherapy for cardiovascular secondary prevention (no evidence for efficacy) [De
Schryver et al. 2006].

Gallagher P IntJ Clin Pharmacol 2007



STOPP&START criteria

Table 2. START: Screening Tool to Alert doctors to Right, i.e. appropriate, indicated Treatments.
These medications should be considered for people = 65 years of age with the following conditions, where
no contraindication to prescription exists.

A. Cardiovascular system

1. Warfarin in the presence of chronic atrial fibrillation [Hart et al. 1999, Ross et al. 2005, Mant et al.
2007].

2. Aspirin in the presence of chronic atrial fibrillation, where warfarin is contraindicated, but not aspirin
[Hart et al. 1999, Ross et al. 2005].

3. Aspirin or clopidogrel with a documented history of atherosclerotic coronary, cerebral or peripheral
vascular disease in patients with sinus rhythm [Smith et al. 2006].

4. Antihypertensive therapy where systolic blood pressure consistently = 160 mmHg [Williams et al.
2004, Papademetriou et al. 2004, Skoog et al. 2004, Trenkwalder et al. 2005].

5. Statin therapy with a documented history of coronary, cerebral or peripheral vascular disease, where

the patient's functional status remains independent for activities of daily living and life expectancy is

greater than 5 years [Brown and Moussa 2003, Amarenco et al. 2004, Smith et al. 2006].

Angiotensin converting enzyme (ACE) inhibitor with chronic heart failure [Hunt et al. 2005].

ACE inhibitor following acute myocardial infarction [ACE Inhibitor Myocardial Infarction Collaborative

Group 1998, Antman et al. 2004].

8. P-blocker with chronic stable angina [Gibbons et al. 2003].

s

Gallagher P IntJ Clin Pharmacol 2007



Rates of Emergency Hospitalizations
for ADE in Older U.S. Adults.

Mo. of Hospitalizations per 10,000 Outpatient
Medication Visits

354
304
254
20
154
104
5 I { [
0 : I 1 =
Warfarin Insulins Oral Oral Opioid Digoxin HEDIS Beers  Beers criteria
antiplatelet hypoglycemic analgesics criteria excluding
agents agents digoxin

Commonly Implicated Agents

High-Risk or Potentially
Inappropriate Medications

Budnitz et al. NEJM 2011



Drugs responsible for ADR: results

Antineoplastics
BNZ

Steroids
Antipsychotics
Antibiotics
ASA

ACE-i

NSAIDS

Digoxin

CCB

Diuretics

from the GIFA study

50

I I I P —
100 150 200 it

Number of ADR
Onder G et al. JAGS 2002




Mrs Mary ... Inappropriate medications

-

Beers 2012 criteria

— Diazepam: increase risk of cognitive impairment,
delirium, falls, fractures, and motor vebidle accidents

STOPP

— Diagepam: risk of prolonged sedation, confusion, impaired
balance, falls.

— Atenolol: risk of masking bypoglycemic symptonms

— Rabeprazol: if full therapeutic dosage for = 8 weeks (dose
redsuction or earlier discontinuation indicated)

START

— Statin therapy with a documented bistory of coronary, cere-
bral or peripheral vascular disease, where the patients
functional status remains independent for activities of daily
living and life expectancy is greater than 5 years

— Caleinm and vitamin 1D supplement in patients with
known osteoporosis

Onder G et al. Age Ageing 2013



Available approaches and tools to

prevent ADR:
>

2

3. Computer-based prescribing
systems




Computer-based prescribing systems

Computerized Prescription Support System
(CPSS) are interactive softwares developed to
identify potentially inappropriate prescribing,
drug interactions, risk of ADR, appropriate drug
dosage and contraindicated treatments.
Computerized Provider Order Entry Systems
(CPOE) enable providers to enter medical orders
into a computer system that is located

within an inpatient or ambulatory setting



Example screen shot of an alert for

diazepam, a nonpreferred benzodiazepine

Medieation Alternatives

Alternatives for DIAZEPAM SMG TABLET

o I ‘Web Links:
Ho additional information.
* Formulary drug. -
* Caution in elderly: Has a long half-1life (often several days) in j
the elderly and active metabolites, producing prolonged sedation

and increasing the risk of falls and fractutes. Short- and
intermediate-acting benzodiazepines are preferrced if a

HUSPAR 10MG TABLET [5257] TTPO EID FORANAETY
PAXIL 40MG TAB [14141] 05T PO OD

4/

IrI:
- v

Continue with Accepl
Qngmdﬁx Alternata

Cancel Filing
Process

ARCHIVES OF

Smith et al. Arch Intern Med 2006 INTERNAL MEDICINE



Computerized provider order entry
systems (CPOE)

...alerts in an outpatient electronic medical record may be an
effective method of reducing prescribing of contraindicated
medications. The effect of the alerts on patient outcomes is less
certain and deserves further investigation.

Smith et al. Arch Intern Med 2006 Ali%{%ﬁsﬁ)ll:\lAL MEDICINE

... Few studies have measured the effect of CPOE on the rates of
ADEs, and none were RCT. Further research is needed to evaluate

the efficacy of CPOE . SGIV
Wolfstadt et al. J Gen Intern Med. 2008 N ciins -

...CPOE have the potential to change health care provider
behaviour, but very few studies show improvement in patient

outcomes . -
BMC Med Inform Decis Mak. 2009 Medical Informatics and Decision Making


http://www.biomedcentral.com/bmcmedinformdecismak

Computerized provider order entry
systems (CPOE)

All ADE
Preventable
Severe

Preventable
and severe

Intervention
Rate/100

Control RR (95%Cl)
Rate/100

residents-years residents-years

10.8
4.0
3.2
2.1

10.4 1.06 (0.92-1.23)

3.9 1.02 (0.81-1.30)
3.0 1.07 (0.82-1.40)

1.8 1.15 (0.82-1.61)

Gurwitz J J Am Geriatr Soc 2008




Unintended effects of a CPOE nearly
hard-stop alert to prevent a drug
interaction: a randomized controlled trial.

Unintended
Study Consequences,
Month No. Nature of Unintended Conseqguence
1 2 Both were delays in appropriate therapy being

administered.

The first was a 1-d delay in warfarin
administration. Definitely related to the
intervention.

The second was a failure to prescribe
appropriate trimethoprim-sulfamethoxazole
prophylaxis for an otherwise critically ill
patient. Probably related to the intervention.

2 1 A 3-d delay in initiation of antibiotic therapy
recommended by the Infectious Diseases
Consultation Service. Probably related to
the intervention.

3 1 A 3-d delay in initiation of warfarin therapy
(patient receiving alternative
anticoagulation). Definitely related to the
intervention.

ARCHIVES OF

Strom BL et al Arch Intern Med 2010 INTERNAL MEDICINE



Computer-based prescribing systems
Limitations

1. Lack of evidence on clinical benefits

Home-made and not standardized,

3. Different types of tool or algorithms
implemented

4. Complexity of older adults not assessed
(being mainly focused on pharmacological
issues)

N




Mrs Mary ... Computer-based

prescribing systems*

Drug interactions:

1) Rabepragale- Hyamchiomibiazide (moderale rick) moreased
risk of Iypomagnesaenia in ase of prolonged wse of PP

2) Perindopril- Hyarochiorothiaside (moderafe nin€): inoreased
rick of Mypatension af the first dose

3) Metformin- Atenalol (mogerate): risk of masking mypoglycem-

i Sy plos

Inappropriate drug use:

— Dhazepam (Beers 2003, Beers 2012, NTOPP): risk of
Jprolonged sedation, confusion, fepaired balance, fails

— Atemolal  (NTOPP):  rsk  of masking  bypoglycensic
Symiprtanms

— Rabgpragal (NTOPP): i full therapesdic dosage for = 8
week s (dose redicilion oF egriier disconfinuation indicated)

*CPSS developed by the Istituto di
Ricerche Farmacologiche Mario
Negri, Milan, Italy

Underuse of drugs

— Neatin (VLART): datin thergdy is indicated with a dooy-
weented bistory of coronary, @rebral or pergpheral vascudar
difease, NOEre He Palient s functional slatus resains inde-
pendent for aclivities of daily lving and [fe expectancy is
redter tan 3 years

— Calcien and  vitamin 1) (NLARL): Calcinwe  and
vitamein 1) supplement  in pafients wdn  Snown
ageqparsis

Anticholinergic Cognitive Burden (ACB scale):

Atenotol = 1; Diazepam = T

Total score = 2 - moderate anfidolinergic effect

Dose:

1 e foliowing arugs need dose adinsbwent based o creatinine

clearance:

Ferinaaprl, Afenolor, Metformin, Hydrochiorotbiagide
GerontoNET

GemnfaNET ADK nsk score =4, suggesting a bigh nsk

Jfor ADR.

Onder G et al. Age Ageing 2013




Available approaches and tools to

prevent ADR:
>

2

4. Comprehensive Geriatric
Assessment (CGA)



Comprehensive Geriatric Assessment
(CGA)

* Medical complexity of older adults may have a
role in the onset of ADR

* Prescribed drugs may interact with co-existing
diseases or geriatric syndromes, may not be used
correctly because of the presence of cognitive
deficits, disability or social problems or may be
useless because of limited life expectancy

* A global assessment of patients’ characteristics
may be necessary to improve the prescribing.



Several factors may limit the use of
beneficial drugs in the elderly:

1. Comorbidity — Polipharmacy




Several factors may limit the use of
beneficial drugs in the elderly:

1. Comorbidity — Polipharmacy

2. Limited life expectancy




JOURNAL OF PALLIATIVE MEDICINE -
Volume 11, Number 5, 2008 Brlef RepOFtS
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Statins in the Last Six Months of Life: A Recognizable,
Life-Limiting Condition Does Not Decrease their Use

MARIA I. SILVEIRA, M.D., M.A., M.P.H.,'» ANAMARIA SEGNINI KAZANIS, M.A., MLA_!

and MATTHEW P. SHEVRIN, B.A.'

219,978 patients received care at a VISN 11 facility
from July 1, 2004 - June 30, 2005

Y

3,031 died
Excluded 216,947 (98.6%) who did not die

}

1,584 received statins prior to death
Excluded 1,447 (47.7%) who did not receive statins

12 months prior to death
337 (21.3%) Cases 1,247 (78.7%) Controls
(subjects with life-limiting (subjects without life-limiting
conditions using PCI) conditions using PCI)
Matched to cases using

propensity scores

In conclusion, we find that statins are prescribed fre-
quently in the last year of life for patients carrying rec-
ognizable, life-limiting conditions and that the pa-
tient’s diaonosis does not appear to affect prescribing
patterns. The small amount of discontinuation we did
observe in the last 6 months of life occurs for reasons
we have yet to understand. Still, our findings highlight
an area for discussion as a specialty and potential in-
tervention in the future.

Palliative

Less time "

.

Appropriate
medications

L
Curative

L 3
More time

Holmes, Clin Pharmacol Ther 2009



Daily Medication Use in Nursing Home
Residents with Advanced Dementia

— = = Lipid-lowering agents

45.0 B Hypoglycemics
I — .+ .. Angiotensin-converting enzyme
S 40.0 inhibitors
g 35.0 ——&— Proton pump inhibitor
3 ] 32.8 —m— Osteoporosis agents
E
= 30.0
o
&
= 25.0
o
3
o 20.0r
T
©
o 15.0¢
g
S 10.0}
0
2
O 50¢F
0.0
271-365  181-270 91-180 8-90 Last week
(n=67) (n=81) (n=128) (n=177) of life
(n=164)

Days before death Tija et al, J Am Geriatr Soc 2010



Several factors may limit the use of
beneficial drugs in the elderly:

1. Comorbidity — Polipharmacy
2. Limited life expectancy

3. Functional and cognitive limitation




Treatment of non dementia illness in
patients with dementia

Problems Consequences Responses
Cognition and Decreased decision-making capacity Consider altered risk-benefit ratio
language Increased caregiver burden balancing safety and autonomy
Increased risk of diagnostic Adjust communication strategies
procedures

Adherence problems

Difficulty reporting adverse effects

Difficulty titrating medicines based on
reporting by patient

Decreased life Decreased potential benefit Consider altered risk-benefit ratio
expectancy Reserve therapy/screening for those
with sufficient life expectancy to
realize benefit

Exclusion from  Increased uncertainty about effects of Policy changes to include patients with
studies therapy in this group dementia in appropriate studies

Brauner et al. JAMA 2000 [ JAMA



http://jama.ama-assn.org/cgi/pmidlookup?view=long&pmid=10866871

Concerns about older persons' ability to
adhere to complex medication regimens

Concern

Historical evidence of
inability to adhere

Difficulty understanding
medications

Availability of social
support

Representative Quotation

Also | factor in adherence to even a basic treatment. If they
cannot manage a basic treatment, the one | am giving them,
['am not going to complicate it further by adding something

to get to the goal range.

Whenever [patients| are confused about what medications
When they can not tell

you what the medications either by name or description,
and they are confused about when they are supposed to
take them

Often what you are doing is assessing someone’s
personality and their abilities to integrate complicated
information and goals and if you have a patient who is
limited you are obviously not going to push the meds nearly
as hard unless there is somebody else in the picture who
can administer them.

| look at their functioning as a whole and also whether or
not they live alone, their support system, have help.

ARCHIVES OF

Fried, T. R. et al. Arch Intern Med 2010 INTERNAL MEDICINE



CRIteria to assess appropriate
Medication use among Elderly complex
patients (CRIME) project.

The CRIME project is aimed at producing
recommendations to guide pharmacologic prescription in
older complex patients with a limited life expectancy,
functional and cognitive impairment, and geriatric
syndromes, ... treatment of diabetes, hypertension,
congestive heart failure, atrial fibrillation and coronary
heart disease were reviewed ... A total of 19 new
recommendations were developed based on the results
of the literature search and expert consensus.

Onder G et al. Drugs Aging. 2014



Prescribing

Disease ‘ Drug treatment

[ Functional status

Disease
+ Cognitive status Appropriate
Patient < Life expectancy drug

CL treatment
Geriatric syndromes

\_Patient preferences



CGA and appropriate medication use

Author Population Intervention Results
Owens (1990) (436 hospitalized |Multidisciplinary team |[Patients in the intervention group took fewer
older adults approach medications than controls (5.3 vs. 5.9) and
fewer inappropriate medications (20% vs.
37%).
Schmader 834 frail CGA and management |35% reduction in the risk of a serious
(2004) hospitalized adverse drug reaction compared with usual
patients care. Inpatient geriatric unit care reduced
unnecessary and inappropriate drug use and
underuse significantly.
Crotty (2004) |[154 nursing Multidisciplinary case [Medication appropriateness improved in the
home residents |[conferences intervention group compared with the
control group.
Saltvedt 254 hospitalized |Geriatric evaluation and|Fewer intervention than control group
(2005) patients management patients had potential drug-drug interactions
Lampela 644 older adults [Comprehensive Reduction in the prescription of CNS active
(2010) living in the geriatric assessment drugs and inappropriate drugs in the
community and management intervention group.

Onder et al. Curr Drug Metabolism 2011




Geriatric care and prescribing in NH:
SHELTER study

p<0.001 p=0.01

%

60

50 -

40 -

30 -

20 -

10 -

O -

Excessive polypharmacy Inappropriate drug use

M No geriatrician M Geriatrician
Onder G . J Gerontol Med Sci 2012



Mrs Mary ... Comprehensive Geriatric

Assessment

Malnutrition —The use of multiple drugs may impair appe-
tite and reduce food intake. In particular metformin may
cause anorexia and weight loss. Mrs. M is underweight
(BMI < 18 kg/ m‘?) and for this reason treatment with miet-
formin should be reconsidered and opportunity to reduce in
the overall number of drugs should be evaluated.

Social _problems and frailty — Lack of social support and
frailty may suggest potential difficulties in managing complex
drug regimens and possible problems in drug adberence. In
particular, applying a tight blood pressure and glycaemic
control fo Mrs. M may be problematic becanse of potential
medication errors and severity and consequences of ADR may
be accentuated by these factors.

Fall— Mrs. M presents several risk _factors for falls, including
pobpharmacy, use of bensodiazepines and dinretics and func-
tional lmitations (slowness). Therefore the CGA identifies
ber as a person at bigh risk for fall. This suggests the need to
reduce the number of used drugs and withdrawal from the use

of benzodiagepines and diurefics. Vitamin D supplementa-
tion may be considered given ifs positive effects on ostegporosis
and falls and its safe profile.

Limited life expectancy — given the presence of the malnuitri-
tion, frailty, comorbidities and advanced age, life expectancy of
Mrs. M mught not be long enough to get benefit from intensive
drug treatment. For example, fight glycaemic control may be
unrewarding if life expectancy < 5 years.

Onder G et al. Age Ageing 2013




Available approaches

Medication review

Inappropriate meds

Computer-based
prescribing systems

Comprehensive
Geriatric Assessment




Available approaches

Effect on clinical
outcomes
Medication review ?
Inappropriate meds +/-
Computer-based ?
prescribing systems
Comprehensive + (few studies)
Geriatric Assessment




Available approaches

Effect on clinical |Domain
outcomes

edication review ? Drugs

+/- Drugs

Inappropriate meds

Computer-based ? Drugs

prescribing systems

+ (few studies) Global
assessment

Comprehensive
N eriatric Assessmenj

Combined approaches?



RCT on pharmacists working in the GEMU
Meds review + CGA

Author Populatdon Design Intervenrion Resules

Klopotwrwska ef al [16] 115 patents in RCT Hospital pharmacist reviewed medicanion orders Prevenmble adverse drug events were reduced from
ICU (mean age for patents admitted w the ICU and 4.0 per 1,000 monitoed patent-days during the
63 years) discussed those during patent review meetings bascline period w 1.0 per 1,000 monitored

with the amending ICU physicians patent-days during the intervention period
(P=025).

Schnipper ef al [17] 322 in-hospital RCT Computerised medication reconciliation tool and Adverse drug events rae was 1.44 per patient
paticnts (62% process redesign involving physicians, nurses among contml patients and 1.05 per patent
age =060 years) and pharmacists among intervention patdents (adjusted relagve

rsk, 0.72; 95% CI: 0.52-0.99)

Kucukarslan ef &l [18] 165 in-hospital RCT Rounding team inchiding a pharmaciste Rate of preventable adverse drug events was
paticnts (mean reduced by 78%, from 26.5 per 1000 hospital
age 55 years) days to 5.7 per 1,000 hospial days

Leape ef al [19)] 75 pagents in ICU - RCT A senior pharmacist made munds with the ICU The rawe of prevenmble ordering adverse drug

team and remained in the ICUT for
consultation in the morning and was available

on call thmughour the day

events decreased by 66%, from 104 per 1,000
patent-days (95% confidence interval CI: 7-14)
before the intervention w 3.5 (93% CI: 1-5;

P = (0.001) after the intervention. In the contral
unit, the mee was essendally unchanged during
the same time perods: 10,9 (95% CI: 6-16) and
124 (95% CI: 8-17) per 1,000 patdent-days

Onder G et al. Age Ageing 2013




Conclusions

e Several interventions have been proposed to
reduce the risk of ADRs;

* Interventions are poorly standardised, and
evidence on their benefits is controversial;

* When these approaches are combined, positive
effects on patients’ outcomes can be shown;

e Future research should integrate information
obtained by existing instruments and
methodologies in a unique approach.






e NEW ENGLAND JOURNAL.of‘MEDICINE

Goal-Oriented Patient Care — An Alternative Health

Outcomes Paradigm
David B. Reuben, M.D., and Mary E. Tinetti, M.D.

.. focus on a patient’s individual health goals
within or across a variety of dimensions (e.g.,
symptoms; physical functional status, including
mobility; and social and role functions) and
determine how well these goals are being met...

N -  Rubern DB NEJM 2012




Goal oriented care

Comparison of Traditional Disease-Specific and Goal-Oriented Outcomes.*

Measurement Domain  Examples of Diseases Traditional Outcomes Goal-Oriented Outcomes
Survival Cancer, heart failure  Overall, disease-specific, and disease- ~ None if survival not a high-priority goal; surviv-
free survival al until personal milestones are met (e.g.,

grandchild's wedding)

Biomarkers Diabetes, COPD Change in indicators of disease activity ~None (not a meaningful outcome observed or
(e.g., glycated hemoglobin level, CRP felt by patient)
level, and pulmonary-function tests)

Signs and symptoms Heart failure, COPD, Inventory of disease-specific signs and ~ Symptoms that have been identified as impor-

arthritis symptoms (e.g., dyspnea, edema, tant by the patient (e.g., control of dyspnea
and back pain) or pain sufficient to perform an activity such
as bowling or walking grandchild to school)
Functional status, Cancer, heart failure,  Usually none or disease-specific (e.g.,  Ability to complete or compensate for inability
including mobility COPD Karnofsky score, NYHA functional to complete specific tasks identified as im-
classification, and 6-minute walk portant by the patient (e.g., ability to get
test) dressed without help)

I e Rubern DB NEJM 2012




Goal oriented care

1. Individually desired rather than universally
applied health states;

2.1t simplifies decision making for patients with
multiple conditions by focusing on outcomes
that span conditions and aligning treatments
toward common goals

3. It prompts patients to articulate which health
states are important to them and their relative
priority

e Rubern DB NEJM 2012




