MEDICATION-RELATED TO FALLS:
HOW CAN WE PREVENT?
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© Falls are defined as a patient

Falls: Definition

found on the floor with no other
explanation for position or
unintentionally coming to the
ground or some lower level and
other than as a consequence of
sustaining a violent blow, loss of
consciousness, or sudden onset
of paralysis as in stroke or
epileptic seizure

The number of falls increases
progressively with age in both
sexes and all racial and ethnic
groups

Cooper JW, et al. ] Am Pharm Assoc 2009;49:e70-e84.
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Common causes of falls in the elderly

Accident, environmental hazard, fall from bed

Gait disturbance, balance disorders or weakness, pain
related to arthritis

Vertigo

Medications or alcohol

Acute illness

Confusion and cognitive impairment

Postural hypotension

Visual disorder

Central nervous system disorder, syncope, drop attacks,
epilepsy

Fuller GF. Am Fam Physician 2000;68:2159-68,2173-4.
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Risk factors for falls in the Thai elderly in
an urban community

Journal of The Medical Association of Thailand
TR TSR wekinauhz e Tosunmgdinn

Deafness

Hypertension
Kyphoscoliosis

Poor memory/cognition
Poor performance in the instrumental activities of daily living

Poor nutrition in terms of low lean body mass and reduced serum
albumin level

Female gender

Poor self-perceived health status
Use of spectacles

Rapid pulse rate after a 5 minute rest
Higher serum transferrin

Prasert Assantachai, et al. ) Med Assoc Thai 2003;86:124-30.
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N of cheon diseases
Circulatory disease, COPD,
Depression, Arthritis

Lawlor DA, et al. BMJ 2003;327:712.

Drugs that may increase the risk of falling

Sedative-hypnotic and anxiolytic drugs (especially long-acting
benzodiazepines)

Tricyclic antidepressants

Antipsychotics (phenothiazines and butyrophenones)
Nonsteroidal anti-inflammatory drugs & Narcotics

Any medication that is likely to affect balance (anticonvulsants)

© Anticholinergic drugs (including antihistamines, muscle relaxants,
antiparkinson drugs)
O Decrease in hepatic

Antihypertensive drugs
s & or renal function

Cardiac medications (digoxin, nitrates)
Corticosteroids Q Polypharmacy
Hypoglycemic agents

YPogly 8 O Drug interactions
H, receptor blockers

Fuller GF. Am Fam Physician 2000;68:2159-68,2173-4.




Fall risk increasing drugs and odds ratios

Potential adverse effects of medications
contributing to falls in the elderly

Adverse drug effect

h‘ie‘dkalim‘l;]"

Agitation Antidepressants, catfeine, newrcleptics, stimulants
Drug class Ddds ratio 95% CI Arthythmias Antiarttythenics
Antihypertensive agents 124 1.01-1.50 Cognitive impaiment, “Benzodiarepines, narcosics, neuroleptics, any drug with
Diuretics 1.07 1.01-1.14 confusion anticholinergic effects
B blockers 10 0.86-1.17 Dizziness, orthostatic Articonvuliants, antidepressants, antibypertensives,
mw W‘u ‘.‘? 1‘%-1“2 hypatension benzodiazepines. narcotics, neuroleptics
Neuroleptics and antipsychotics 159 1.37-1.83 Gait abnonmaliier,
Antid f 148 1.47-191 extrapyramidal reactions v
Benzodiazepines 157 1.43-1.72 Increased ambulation Diurotics
Narcotics 0.94 0.78-1.18
Nonsteroidal anti-inflammatory drugs -t Pestural disturbances 2
1'21 L1448 {2.g., peoblems with balance) L
Woolcolt et al. [2009]. = - =
Anticomwulsants, antidepressants, berzodiazepines,
Sutation. ooy ess nareatics, neuroleptics
Beta-blockers, ritrates, vasodilators {e.g., alpha,-adrenprgic
yncope blcckers such a5 darazonin '
:‘;";_‘_";;"“m':; Mourcleptics, any drug with anticholnergic effects
Ruddock B. CPJ/RPC 2004;137:17-8.
and Involved in the Actions of Antidepressants
Drugs Reuptake blockade Receptor blockade
. . 5-HT
SHT NE DA f— (@, M, H ML
Red flags of medications for falls "E-El B
Tricyclic antipdepressants (TCAs)
amitriptyline, nortriptyline, desipramine, | ¥ - -
clomipramine, imipramine
Polypha rmacy (4 or more prescription Selective 5-HT Reuptake Inhibitors
(SSRIs) fluoxetime, paroxetine, v
me d icati on S) fluvoxamine, sertraline, escitalopram
5-HT and NE Reuptake Inhibitors
(SNRIs) venlafaxine, desvenlafaxine, v
duloxetine, milnacipran
NE Reuptake Inhibitors (NRIs)
i e . ot
Initiation of a new drug therapy in the reboretne
NE and DA Reuptake Inhibitors v
previous two weeks (NDRIs) bupropion
5-HT Antagonist and Reuptake . B
Inhibitors (SARIs) trazodone -
NA and specific 5-HTergic
. Antagonists (NaSSAs) — - =
"Use of a ny ris ky d rugs mianserin, mirtazapine
4 ’ Agomelatine ~ -
Tianeptine *

Fuller GF. Am Fam Physician 2000;68:2159-68,2173-4.

Receptor-Binding Profiles of Conventional
Antipsychotic Drugs

Drug D, 5HT, 5HT, 5HT, H, M, g
-Hzl-gperidol FHttt + +/- ++ +/-
Fluphenazine bt bt + ++ +H+ + e
Flupentixol

Trifluoperazine

Pimozide

LT e e e
Chlorpromazine bt bbb + +++ HHE
Thioridazine

Perphenazine
Zuclopentixol

Side Effect Profiles of Atypical Antipsychotics
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(cont.)

Elmination halt-lite

Pharmacology of Benzodiazepines

Approximate

Pharmacology of Benzodiazepines
ENmination half-lite Approximate
af the parent Major active metabolites L
Benzodiazepine indications. _Potency _compound” (h] = b}
Unrashout hat-die
Triazciam® Insomnia High 28 Mono (2.6) 035
Mudnzotaen Attt 10248 1-twdrasyrthymidazotam (1-4) 2
Shorl-ntetmedatn half-Sle
| Alprazolam Anxaty, parec High 620 Alprazolam (620} as
L omrepam Anxety, agiabon High 10-20 Nona (10-20) 1
Cunzopam Aoty disorders Lo 624 MNana (520} 15
Tomazepam’* Hyprote Low 824 Nona (5-20} 30
i High = e (8-18) 3
Manzopam® Hyprete assienrautsont - Hona (20-40) 0
Long hal-ife
Chiondasoponde Mid armnty, henson Lerw Desmothylchicedinsopomide. 10
states with muscle {10-30)

af the parent Major active metabolites
ndications Potency _compound” (h) —{halidiy, )
Arnaty, panie, pettmal  High 530 Hona (20-80)
and myocionic setzurns
Aty and tension in Modium 30-60 Dosmetihyidaepam (30-100) 75
pychoneurste
patarits, alcohol
withdriwal
Diazepam Wi anxiaty Wodium 2000 Comzepam {14100} 5
Dasmattryidzepan (30-100}
Frurazopam® Ievsomiia Modium 7] Dasalkysmzopam ($0-100) 30
Metazolam Anxiaty, sedatre Mooyt ifiurazepam (2-4) 15
Flurazepam alkeytyde (1-2)
Halazepam (not Arwsity Mo 24-00 Diazopam (14-100) _
availalo in Dosmatiidiazepam (30-100}
Canada) Desmninyikatazolam
N-dosmattyidiszepam (50-100)
Qunzapam Hyprabe - 1535 Z-oxoquazepam N-desalky- -
-oxoquazepam
Prazopam Arwnty Modium 30-00 Desmuottyiprazepam (36-200)
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Thai Fall Risk Assessment Test (Thai-FRAT)

AU

lournal of The Medical Association of Thalland

Ladda Thiamwong, et al. ) Med Assoc Thai 2008;91:1823-32.

Sensitivity and specificity of Thai-FRAT

ROC Curve e

' = Sensitivity = 0.92

//" Specificity = 0.83

i Positive predictive value

JF =0.65
i
& oo ?

1. Specificity

Ladda Thiamwong, et al. ) Med Assoc Thai 2008;91:1823-32.




Morse Fall Scale
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Critical Steps in Reducing the Risk of Falls
in the Elderly

* Eliminate environmental hazards
Improve home supports

Provide opportunities for
socialization and encouragement

Modify medication
Provide balance training
Modify restraints
Involve the family
* Provide follow-up

Fuller GF. Am Fam Physician 2000;68:2159-68,2173-4.

Fall thresheld for repeated falls

Factors that contribute to the risk of falls
in the elderly population

Robust young capabilies
Chronic disease burden
W Medication burden

[ Acute reversible process
W Mability less

C‘haﬂggs Orag
i

Accidents

Elevated fall threshold

Mormal fall threshold

Middle age i Elderly
ime
Fuller GF. Am Fam Physician 2000;68:2159-68,2173-4.
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Wiens CA. ) Inform Pharmacother 2001;6:314-24.

Intervention approaches for medications
implicated in falls

Drugls) Approach
Ca ¥
madications 158 tapering

10%-25% of dosa por weak. Goalis |

without adverse drug withdrawal effacts. I

or S5A1 and tape:

trieyelics) and use lower doses of newar SSR1s.
Taper indiscontinuance as shove and use for shorest perod 1-10 deys, if no history of sehinophrenis or
schizoafiective disordars.

Beruodaropines Change to buspi

Aripsyehotics

" . P feg. i i | i . ketopro- |

Ba sure

n termnal pain.
Use rolatively nansedating sgonts i chranic noed. Aveid aldor, more sedating, and antichalinargic
agants {e.g., diphantydramina)

Antihistamines

T afuly for ssirures of
patic function.

Artiparunson agents Ensure that leg. mide) are not the cause of EPSs; careful addition of any anti-
arkinuson sgentwith nevrologic f banefit/risk.

b A P 4. condin, 1 cE At
Watch for o, 82 i - inconti it

DECiN, rnmeasatremgBPnlasammlm—lm"J\)—MmHg
Mate 325 mg with ascorbic acid 500 mg dady to mprove absorption and consider PPl |

remin fhamoglobin <12g/Lin

ither sax after causals] ifon low-dose ASA a5 davaloped. Check folsta and B levels if macrocytic
ustablishod) anamia prasant and supplemant orally.

Inadogy l witamin  Ch b 1.000-1 I H citrate, and
O imtakaevals B00-1,200 uréts daily if s rum vitamin [ is bess than 30 rg/ml |

Cooper JW, et al. J Am Pharm Assoc 2009;49:e70-e84.
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