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FOREWORD

Fuziah bt Abdul Rashid
Director
Pharmacy Practice & Development Division
Pharmaceutical Services Programme
Ministry of Health Malaysia
The awareness on importance of geriatric care and its continuity has increased
tremendously in the past few years. Geriatric patients are vulnerable and at higher risk of
developing medication adverse events due to multiple drugs use. Pharmacists are in an
excellent position to play an active and positive role in optimizing the therapy and
enhancing the safety of medication management among geriatric patients. Various plans
have been conducted by the Ministry of Health to improve the health care of geriatric
patients. Currently, Geriatric Pharmacy Services have been delivered via provision of
Geriatric Medication Therapy Adherence Clinic (GMTAC), Home Care Pharmacy
Services (HCPS) and ward pharmacy. This Geriatric Pharmacy Pocket Book serves as
quick guide for pharmacists involved in providing pharmaceutical care services for older
person. It contains a compilation of references related to the care of older patients that
are beneficial for pharmacists in managing geriatric cases at their facilities.
I believe that this book will not only provide useful information about geriatric pharmacy,
but capable of guiding all pharmacists to optimize and improve quality of geriatric care.
I would like to take this opportunity to congratulate the Clinical Pharmacy Working
Committee (Geriatric Pharmacy Specialty) for their effort and contributions in producing
the Geriatric Pharmacy Pocket Book First Edition, 2021.
Thank You.
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ABBREVIATIONS AND ACRONYMS
ABW -

Adjusted body weight

ACB -

Anticholinergic burden

ACE -

Angiotensin-converting enzyme

ACEI -

Angiotensin-converting enzyme inhibitor

AChEI -

Acetylcholinesterase inhibitors

AD -

Alzheimer Disease

ADL -

Activities of Daily Living

ADR -

Adverse drug reactions

AKI -

Acute kidney injury

ARB -

Angiotensin receptor blockers

BMD -

Bone mineral density

BP -

Blood pressure

BPH -

Benign prostatic hyperplasia

BPSD -

Behavioural and psychological symptoms of dementia

CCF -

Congestive cardiac failure

CGA -

Comprehensive geriatric assessment

CHF -

Congestive heart failure

CKD -

Chronic kidney disease

CNS -

Central nervous system

COPD -

Chronic obstructive pulmonary disease

COX-2 -

Cyclooxygenase-2

CrCl -

Creatinine clearance

DBP -

Diastolic blood pressure

DM -

Diabetes mellitus

DMARD -

Disease-modifying antirheumatic drugs

DSM-IV -

Diagnostic and Statistical Manual of Mental Disorders, fourth edition
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DVT -

Deep vein thrombosis

ECG -

Electrocardiogram

eGFR -

Estimated glomerular filtration rate

FDA

Food and Drug Administration

FEV-1 -

Forced Expiratory Volume in the first second

GFR -

Glomerular filtration rate

GI -

Gastrointestinal

HF -

Heart failure

IBW -

Ideal body weight

IM -

Intramuscular

IV -

Intravenous

MI -

Myocardial infarction

NMDA -

N-methyl-D-aspartate

NSAID -

Nonsteroidal anti-inflammatory drugs

NYHA -

New York Heart Association

OA -

Osteoarthritis

PaCO2 -

Partial pressure of carbon dioxide in arterial blood

PaO2 -

Partial pressure of oxygen in arterial blood

pCO2 -

Partial pressure of carbon dioxide

PCV13 -

Pneumococcal conjugate vaccine, 13-valent

PD -

Pharmacodynamics

PDE5 -

Phosphodiesterase type 5

PE -

Pulmonary embolism

PIMs -

Potentially Inappropriate Medications

PK -

Pharmacokinetics

PKPD -

Pharmacokinetic—Pharmacodynamic

pO2 -

Partial pressure of oxygen

PPI -

Proton-pump inhibitor
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PPV23 -

Pneumococcal polysaccharide vaccine, 23-valent

PUD -

Peptic ulcer disease

QTc -

Corrected QT interval

RANKL -

Receptor activator of nuclear factor kappa-Β ligand

SaO2 -

Oxygen saturation

SBP -

Systolic blood pressure

SCr -

Serum creatinine

SE -

Side effect

SGOT -

Serum glutamic-oxaloacetic transaminase

SGPT -

Serum glutamic-pyruvic transaminase

SLE -

Systemic lupus erythematous

SNRI -

Serotonin-noradrenaline reuptake inhibitors

SSRI -

Selective serotonin reuptake inhibitors

START -

Screening Tool to Alert to Right Treatment

STOPP -

Screening Tool of Older People’s Prescriptions

SubQ -

Subcutaneous

TBW -

Total body weight

TCA -

Tricyclic antidepressants

UGIB -

Upper gastrointestinal bleeding

WHO -

World Health Organization
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CHAPTER 1:

INTRODUCTION
The geriatric population in Malaysia
•

In 2017, there are 2 million Malaysians aged 65 and above, making up 6.3% of the
total 32.4 million Malaysian population1.

•

By the year 2030, Malaysia will be categorized as an "ageing nation" where the
proportion of older persons accounts for more than 15% of the total population.

•

Moving forward to the year 2050, the projected increase in the geriatric population
will qualify Malaysia as an "aged nation" 2.

The roles of a pharmacist in geriatric pharmacy services:
•

Establishing a collaborative professional relationship with healthcare team members
as well as good relationship with patients and caregivers.

•

Collecting, analysing and communicating related information from patient
assessments with the multidisciplinary team as part of the Comprehensive Geriatric
Assessment (CGA) in order to develop a holistic treatment plan.

•

Conducting drug reconciliation and medication review.

•

Identifying and prioritising type of care delivered to geriatric patients.

•

Designing personalized individual care plan tailored to the individual needs of the
patient (based on their psychosocial and economic status), recommending,
communicating and implementing an evidence-based therapeutic regimen and
monitoring the therapeutic outcomes.

•

Arranging follow-ups for referred patients who require pharmaceutical interventions
or consultations (when necessary).

•

Evaluating patient progress and redesigning the care plan as necessary

•

Documenting pharmaceutical care intervention and activities delivered to the
patients.

•

Conducting Geriatric Home Visit, focusing on Home Care Pharmacy Services
(HCPS) for cases in need of assistance regarding medication use.
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Expected benefits of geriatric pharmacist services 3:
•

Individualised pharmaceutical care plan and drug-disease monitoring by geriatric
pharmacist.

•

Reduction and management of polypharmacy and potential medication errors.

•

Appropriate evidence-based treatment delivered to the patients.

•

Improved patients’ and care givers’ knowledge and adherence towards medications

•

Reduction in drug-related hospitalisation.

•

Optimization of patient care and avoidance of unnecessary healthcare
incidents.

•

Promote improvement in quality of life of geriatric patients.

related

References:


“Department of Statistics Malaysia”, https://www.dosm.gov.my



“Active ageing in Malaysia. The second meeting of The Committee on International Cooperation on
Active Ageing”, Japan. 2013, July 19.



Burns, N. “Pharmaceutical care-a model for elderly patients”, The Pharmaceutical Journal, 2011, Vol
10. P226.
Geriatric Pharmacy Pocket Book First Edition |

6

CHAPTER 2:

GERIATRIC GIANTS
Geriatric syndrome, or the “Geriatric Giants”, is a term that is often used to refer to
common health conditions in the elderly, that do not fit into any specific organ-based
disease categories and often have multifactorial causes. These conditions are common in
older adults, and they may have a major impact on quality of life and disability.
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INCONTINENCE 1,2,3
Type
Urge or
overactive
bladder

Definition
Loss of moderate
amounts of urine with
an increase in need to
void.

Causative agents
Cholinergic agents
that stimulate the
bladder

(Bethanechol,
Detrusor instability can Pyridostigmine,
be caused by central
Galantamine,
nervous system (CNS) Rivastigmine, and
damage from a stroke. Donepezil).

Stress

Loss of urine with
increased abdominal
pressure (sneezing,
coughing, etc).

Pharmacist’s role
Anticholinergic agents are
first line - no clinical
differences in efficacy
between agents
Examples: Oxybutynin,
Tolterodine, Solifenacin
Precaution: Elderly are more
sensitive towards
anticholinergic drugs due to
cholinergic neuronal
decrease. Avoid in cognitive
impairment.

α-blockers (Prazosin Evidence of efficacy is limited
decrease urethral
with the α-adrenergic
sphincter tone).
agonists and oestrogen:
α-adrenergic:
Pseudoephedrine,
Phenylephrine

Common in
postmenopausal
women and in men
post prostatectomy.

Topical oestrogen:
Conjugated Oestrogen
vaginal cream or Estradiol
Vaginal insert/ ring
Selective serotoninnoradrenaline reuptake
inhibitors (SNRIs) such as
Duloxetine is not FDA-label
approved but has best
evidence among the drug
options. Adverse effects
(including nausea, dry mouth
and fatigue) may limit its
usefulness.

Functional

Inability to reach the
toilet because of
mobility resistance,
cognitive impairment or
other functional
disability

Sedative hypnotics
and other sedating
drugs that may
cause confusion.
Diuretics may
increase voiding.

Identify Potentially
Inappropriate Medications
(PIMs).
Remove barriers and
obstacles, provide schedule,
or prompted toileting.
Assistive equipment e.g.
commode.
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Type

Overflow

Definition

Loss of urine often
caused by hypotonic
bladder, bladder
outlet obstruction,
men with benign
prostatic hyperplasia
(BPH).

Causative agents

Anticholinergic agents,
calcium channel
blockers and opioids
decrease detrusor
muscle contractions.

Pharmacist’s role

It is important to assess,
identify and treat the
underlying cause of
obstruction prior to selecting
any pharmacological agent.
α-Adrenergic blockers (outlet
obstruction): Alfuzosin,
Tamsulosin, Doxazosin,
Terazosin, Prazosin. Adverse
effects vary depending on
selectivity to receptors in the
bladder and/or prostate.

Add-on therapy with 5-αReductase Inhibitors:
Finasteride, Dutasteride for
advanced BPH or refractory
symptoms.
Cholinomimetics: Bethanechol
to help stimulates the detrusor
muscle.
Phosphodiesterase-5Inhibitors: Tadalafil
Mixed

Incontinence that
has more than one
cause, usually stress
and overactive
bladder.

Focus on symptoms that
dominate.
Consider treatment for
individual components (i.e.,
stress and urge incontinence).

Non-pharmacologic interventions to consider:
•

•
•
•

•
•
•

Treating reversible causes of incontinence can
avoid the subsequent unwanted prescribing
cascade & adverse drug events.
Pelvic floor exercises (Kegel exercises).
Bladder training - used to increase time between
voiding, especially in urge incontinence.
Biofeedback - for both stress and urge
incontinence, to teach pelvic floor exercises and
urge inhibition.
Scheduled/timed voiding.
Avoid aspartame, spicy and citrus foods, caffeine,
and carbonated beverages.
Pessaries/bladder neck support prostheses primarily for stress incontinence.

Reversible causes of transient
incontinence (DIAPERS)
D

Delirium

I

Infection

A

Atrophic vaginitis

P

Pharmaceuticals

E

Excess urine output

R

Restricted mobility

S

Stool impaction
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INSTABILITY 1,2,3
Definition
Inability to correct body
position in space and
movement which can result in
falls.

Causative agents
•

Orthostatic hypotension or
postural hypotension is a
major and often hidden cause
of falls in the elderly.

Management

Antihypertensives,
vasodilators, diuretics, α
and β-blockers,
benzodiazepines,
barbiturates,
anticonvulsants,
antiarrhythmics, opioids,
tricyclic antidepressants
(TCAs), selective
serotonin reuptake
inhibitors (SSRIs),
hypoglycaemics,
antipsychotics, levodopa,
and alcohol.

Orthostatic hypotension
defined as an excessive drop
in blood pressure (BP) is seen
when changing from a lying/
sitting position to assume a
standing and upright posture.
The most common cause of
Typically, the BP drop is at
orthostatic hypotension are:
least 20mmHg
systolic/10mmHg diastolic.
•
Hypovolaemia
(diarrhoea, haemorrhage,
Syncope is a sudden,
salt losing nephropathy,
transient loss of
alcohol).
consciousness due to reduced
cerebral perfusion.

•

Drugs (as above)

•

CNS problems
(Parkinson’s disease,
stroke).

•

Autonomic problems
associated with diabetes
mellitus.

•

Deconditioning and
prolonged bed rest

Causes of syncope include:
•

Drugs

•

Hypotension

•

Low circulating volume

•

Vasovagal syncope

•

Carotid sinus syndrome

•

Pulmonary embolism
(PE)

•

Cardiac pump failure

Reduce polypharmacy (risk
factor for falls) by evaluating
indication and benefits of the
drugs.
Minimize or withdraw
psychoactive drugs if possible.
Assess for vitamin D
deficiency. 800IU/ day of
vitamin D supplementation can
be considered for vitamin D
deficient older adults at high
risk of falls.
Test for vitamin B12 deficiency
(risk factor for falls). Proton
pump inhibitors (PPI), H2blockers and potassium
supplements, may impair
vitamin B12 absorption.
Hyponatremia is a risk factor
for falls, and may be worsened
in presence of diuretics, SSRIs
and ACE inhibitors, thus
monitoring is necessary
Correct vision problem.
Environmental evaluation to
remove hazards.
Elevate the head of the bed at
night.
Increase oral fluid and salt
intake.
Trial of fludrocortisone (volume
expander) or midodrine
(vasopressor).
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INTELLECTUAL IMPAIRMENT 1,2,3
Definitions
A change in how a person thinks and reacts to emotions or behaviour.
Intellectual impairment can be due to:
•

Delirium

•

Dementia

•

Depression

For each impairment, an accurate diagnosis is vital to plan an appropriate treatment for each
underlying cause.
Pharmacotherapy should only be resorted after non-pharmacological interventions are carried
out and non-pharmacological interventions should be continued throughout the treatment plan.

Delirium
Types

Management

Delirium is a disturbance that develops
over a short period of time

Review drugs and identify possible deliriants or
drugs inducing confusion.

Its classification:

Carry out drug reconciliation to reduce
precipitating factors.

•

Hyperactive delirium

•

Hypoactive delirium

•

Mixed

Common reversible causes:
•

Infections

•

Electrolyte imbalance

•

Alcohol withdrawal

•

Dehydration

•

Urinary retention

•

Fecal impaction

•

Drugs (Deliriants - refer to
Anticholinergic Burden Scale)

Suggest evidence-based alternatives based on
individual patients current condition (life-saving
drugs and ability to take medication orally).
Ensure adequate treatment for reversible causes.
Pharmacological management should ONLY be
considered if severe behaviour or emotional
disturbance compromises their safety and the
safety of others or hinders essential treatment.
Antipsychotic drugs are used for their anxiolytic
properties in managing agitation in delirium. ECG
monitoring should be carried out with all
antipsychotics due to the risk of QTc prolongation
and torsade de pointes.
Benzodiazepines has shown to be ineffective and
can exacerbate symptoms of delirium. They can
ONLY be used to treat delirium caused by
withdrawal of alcohol or benzodiazepines.
Lorazepam is preferred due to its relatively shortacting half-life with no active metabolites.
Review use of antipsychotics and
benzodiazepines at least once every 24 hours
and titrate dose based on patient’s clinical status.
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Dementia

Types

Management

Dementia is a progressive, irreversible decline Acetylcholinesterase inhibitors (AChEI:
in mental function, marked by memory
Donepezil, Rivastigmine, Galantamine) are
impairment.
indicated for treatment of mild-moderate AD.
There is an increased risk of bradycardia and
Types of dementia:
syncope with AChEI. SE: muscle cramps,
•
Alzheimer Disease (AD)
diarrhoea, nausea, insomnia
•
Lewy-Body Dementia
Memantine (NMDA receptor antagonist),
labelled for moderate-severe AD, can be used
•
Vascular Dementia
as a single agent or in combination with
•
Frontotemporal Dementia
AChEI. It is beneficial in controlling agitation
and behavioural and psychological symptoms
•
Parkinson’s Disease Dementia
of dementia (BPSD). SE: dizziness, confusion,
headache, constipation, syncope.
Doses of AChEI and memantine should be
titrated slowly and monitored for potential of
tolerance and adverse reactions.
Depression
Types
Depression is a complex of syndromes
characterized by mood disturbance with
variety of cognitive, psychological, and
vegetative disturbances.
Symptoms coincides with DSM-IV diagnosis
criteria.

Management
Carry out drug reconciliation and replace drug
associated with depression.
Antidepressants:
•

SSRIs (sertraline, escitalopram). Caution
in patient with history of bleeding
tendency and hyponatremia;

•

Selective SNRIs (venlafaxine,
duloxetine): require renal dose
adjustments;

•

Mirtazapine: increased appetite and
weight gain.

Doses of anti-depressants should be tapered
slowly. Watch out for possible adverse
reactions and drug-drug interactions with
antidepressants e.g. serotonin syndrome.
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IMMOBILITY 1,2,3
Definitions
Impairment of the ability to
move independently which
results in limitation of life
space.

Causes

Management

•

Musculoskeletal (i.e.,
osteoarthritis)

•

Pain, muscle weakness
and deconditioning

Paracetamol is the analgesic
of choice to treat pain from
osteoarthritis (OA).
Nonsteroidal anti-inflammatory
drugs (NSAIDs) should
seldom be used due to the
risk of gastric and renal toxic
reactions, hypertension, and
heart failure and drug-drug
interactions.

Inactivity increases the risk of •
incontinence, pressure ulcers,
deep vein thrombosis (DVT),
osteoporosis and PE.

Heart disease/Chronic
obstructive pulmonary
disease (COPD)/
Congestive cardiac
failure (CCF)

•

Shortness of breath and
loss of ability to work

•

CNS (e.g. stroke)

•

Muscle weakness,
abnormal gait, poor
proprioception

•

Cataracts /macular
degeneration

•

Poor vision and falls

•

Drugs that may impair
bone and muscle
integrity such as
glucocorticoids, longterm PPI use and
phenytoin.

Patients with persistent pain
from OA that is moderate or
severe are candidates for
treatment with opioids.
Adjuvant drug therapy may
include gabapentin in patients
with neuropathic pain.
Avoid the use of TCAs and
muscle relaxants because of
the high risk of anticholinergic
adverse effect and lack of
efficacy. Low dose of baclofen
can be considered in patients
with muscle spasms (watch
out for adverse reactions).
Consider calcium with vitamin
D supplementation as bone
protection - monitor calcium
levels to avoid
hypercalcaemia.
Specific therapies for
osteoporosis include
bisphosphonates (e.g.
alendronate) and denosumab
(RANKL inhibitor). Non-drug
treatments such as resistance
exercise and calcium rich diet.
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IATROGENICITY 1,2,3
Definitions
Complications that
arise from receiving
any form of treatment.
This includes the use
of drug in treatment.

Causes

Management

Overuse of drugs that may result Optimize pharmacotherapy regimen:
in prescribing cascade.
•
Reconcile drug regime, use
Underuse of drugs
essential drug only and reduce
number of drugs.
•
Fear of falls may lead to
underuse of warfarin in
high-risk patients even
when benefit outweighs
risk.

A common example is
unwanted side effects
of drugs.

•

Every drugs used should be
evidence based to support the
treatment.

•

All drugs should be screened to
avoid drug interactions (drug,
disease, food, and
supplements).

•

Evaluate for possible
adjustments of drug dose
according to pharmacokinetic
changes.

Non-adherence
•

•

Intentional (patient’s belief
on the need for it or
concerns about adverse
effect).

Unintentional (practical
barriers e.g. misunderstand
instructions and
•
forgetfulness).

Evaluate for proper duration of
medications.

Adverse drug events

•

Avoid duplication of therapy.

Use of inappropriate
medications.

•

Ensure it is affordable for
patient.

Drug-drug interactions.

•

Altered drugs pharmacokinetics
and pharmacodynamics in
elderly.

Evaluate unexplained
symptoms to rule out adverse
drug reactions (ADR).

•

Ensure treatment goals are
appropriate according to
patient’s age and frailty (e.g.
blood pressure target for < 79
years old is 140mmHg for
systolic while > 80 years old
140-145mmHg may be
acceptable).

References:
1.

Dugan J., “Geriatrics. ACCP Updates in Therapeutics®: The Pharmacotherapy Preparatory Review
and Recertification Course”, 2012, pp.1-61.

2.

Cooper, N. et al, John Wiley & Sons, “ABC of Geriatric Medicine”. 2013.

3.

Misiaszek, B., “Geriatric Medicine Survival Pocketbook.Canada”, 2009, pp. 1-160.

4.

Lexicomp Drug Reference Pocketbook, “Geriatric Dosage Pocketbook”, 20th Edition.

5.

Management Protocol in ICU, Bahagian Perkembangan Perubatan, Kementerian Kesihatan Malaysia
& Society of Intensive Care, 2012, August.
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CHAPTER 3:

COMPREHENSIVE GERIATRIC
ASSESSMENT
Comprehensive geriatric assessment (CGA) is defined as a multidisciplinary diagnostic
and treatment process that identifies medical, psychosocial, and functional limitations of a
frail older person to develop a coordinated plan to maximize overall health. It requires
evaluation of multiple issues, including physical, cognitive, affective, social, financial,
psychological, environmental, and spiritual components that influence an older adult's
health.
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Clinical Frailty Scale (CFS)
•

Used to summarize the overall level of fitness or frailty of an older adult
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CHAPTER 4:

PHARMACODYNAMICS AND
PHARMACOKINETICS CONSIDERATIONS IN
GERIATRICS
The progressive decline in functions of various organ systems occurring with advancing
age makes the older persons highly susceptible to decompensation in stressful situations.
The decline involves reduction in functional reserve capacity (i.e., the ability to respond to
physiological challenges or stresses) or the ability to preserve homeostasis (postural or
gait stability, orthostatic blood pressure responses, thermoregulation, cognitive reserve,
and bowel and bladder function). Furthermore, older persons tend to have a higher risk
of drug-drug interactions and adverse drug effects compared to other population groups.
A comprehensive understanding in the aspects of pharmacokinetics, pharmacodynamics,
ADR, drug interactions, and other related factors is essential to develop a safe and
effective medication therapy plan.

Physiological Changes With Age
Organ system
Balance and gait

Manifestation
↓ Stride length and slower gait
↓ Arm swing
↑ Body sway when standing

Body composition

↓ Total body water
↓ Lean body mass
↑ Body fat
↔ or ↓ Serum albumin

↑ α1-Acid glycoprotein (↔ or ↑ by several disease states)
Cardiovascular

↓ Cardiovascular response to stress
↓ Baroreceptor activity leading to ↑ orthostatic hypotension
↓ Cardiac output
↑ System vascular resistance with loss of arterial elasticity
and dysfunction of systems maintaining vascular tone
↓ Resting and maximal heart rate
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Physiological Changes With Age
Organ system

Manifestation

Central Nervous System ↓ Size of the hippocampus, frontal and temporal lobes
↓ Number of receptors of all types and ↑ sensitivity of remaining
receptors
↓ Short-term memory, coding and retrieval executive function
Altered sleep patterns
Endocrine

↓ Oestrogen, Testosterone, Thyroid-stimulating hormone and
Dehydroepiandrosterone-S levels
Altered insulin signalling

Gastrointestinal

↓ Motility of large intestine
↓ Vitamin absorption by active transport mechanisms
↓ Splanchnic blood flow
↓ Bowel surface area

Genitourinary

Atrophy of the vagina due to decreased oestrogen
Prostatic hypertrophy due to androgenic hormonal changes
Detrusor hyperactivity may predispose to incontinence

Immune

↓ Antibody production in response to antigen
↑ Autoimmunity

Hepatic

↓ Hepatic size
↓ Hepatic blood flow
↓ Phase I metabolism (oxidation, reduction, hydrolysis)

Oral

Altered dentition
↓ Ability to taste salt, bitter, sweet and sour
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Physiological Changes With Age
Organ system
Pulmonary

Manifestation
↓ Respiratory muscle strength
↓ Chest wall compliance
↓ Arterial oxygenation and impaired carbon dioxide elimination
↓ Vital capacity
↓ Maximal breathing capacity
↑ Residual volume

Renal

↓ Glomerular filtration rate

↓ Renal blood flow
↓ Filtration fraction
↓ Tubular secretory function
↓ Renal mass
Sensory

Presbyopia (diminished ability to focus on near objects)
↓ Night vision
Presbycusis (high-pitch, high-frequency hearing loss)
↓ Sensation of smell and taste

Skeletal

↓ Skeletal bone mass (osteopenia)
Joint stiffening caused by reduced water content in tendons, ligaments,
and cartilage

Skin/hair

Thinning of stratum corneum
↓ Langerhans cells, melanocytes, and mast cells
↓ Depth and extent of the subcutaneous fat layer
Thinning and greying of hair caused by more hairs in the resting phase
and shortening of the growth phase as well as changes in follicular
melanocytes

Reference:
Dipiro et al, “Pharmacotherapy Pocketbook”, 2015, 9th Edition
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PHARMACOKINETICS
Pharmacokinetics(PK) describes how the body affects the specific drug through
mechanism of absorption, distribution, metabolism and excretion. In older persons, the
pharmacokinetic profile may vary. Therefore, it is important to take note that some are
more clinically significant than the others are. In many cases, drug doses need to be
adjusted due to the decrease in rate of metabolism and excretion. In severe cases, the
level of drug concentration in older adults may increase up to 5 to 6 half-lives before
reaching the steady state, in which the drug levels are toxic.

Physiological Alterations with Aging That May Affect Pharmacokinetics
Parameter
Absorption

Changes in PK
parameter

Physiological
changes affecting

May be slowed but the ↑ Gastric pH
absorbed fraction is
↓ Splanchnic blood
most often not
flow
affected
↓ GI motility
↓ Gastric emptying
rate

Distribution

Decreased volume of
distribution of
hydrophilic drugs and
increased volume of
distribution of lipophilic
drugs

↓ Cardiac output
↓ Total body water
↑ Total body fat
↓ Lean Body Mass
↓ Serum albumin

Examples of affected
drugs
Calcium carbonate
(need low pH for
better absorption)
Transdermal
preparation

Vancomycin,
amiodarone and
diazepam may have
increased plasma halflife (lipid soluble
drugs)

Digoxin and lithium
↑ α1-Acid glycoprotein have higher peak
Altered relative tissue plasma concentrations
and shorter half-lives
perfusion
(water soluble drugs)
Phenytoin, frusemide
and warfarin (highly
protein bound drugs)
may have increased
serum concentration
and increase of side
effect risk (reduced
plasma protein binding
and higher proportion
of free unbound drug)

Geriatric Pharmacy Pocket Book First Edition |

20

Physiological Alterations with Aging That May Affect Pharmacokinetics
Parameter
Metabolism

Changes in PK
parameter
Hepatic metabolism
maybe reduced

Physiological
changes affecting
↓ Hepatic mass
↓ Enzyme activity
↓ Hepatic blood flow

Excretion

Renal elimination is
reduced

↓ Renal blood flow
↓ Glomerular filtration
rate

Examples of affected
drugs
Amlodipine, diltiazem,
ropinirole, and
theophylline

Digoxin, gabapentin
and
hydrochlorothiazide

↓ Tubular secretion
↓ Renal mass

References:


Koda Kimble, “Applied Therapeutics”, 2013, 10th Edition



Midlöv P. Pharmacokinetics and pharmacodynamics in the elderly. OA Elderly Medicine 2013 Aug
01;1(1):1
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PHARMACODYNAMICS
Pharmacodynamics in older persons may be different in four major mechanism areas:
changes in receptor numbers, changes in receptor affinity, post-receptor alterations, and
impairment of homeostatic mechanisms. Alteration in pharmacodynamics does not only
influence therapeutic effects, but may also cause toxicity and adverse reactions. The
effects of drug concentrations at the site of action (i.e. drug sensitivity) in older persons
may appear greater or sometimes lesser than in younger population, which may result in
different response to drugs.

Organ Systems Affected by Pharmacodynamic Changes
Organ System
Cardiovascular

Manifestations
↓ β-adrenergic agonists effect, which may ↓ effect of β-blockers
on heart rate and stroke volume
↓ Arterial compliance and baroreceptor reflex response, leads to
adverse events such as orthostatic hypotension
↑ Susceptibility to digoxin toxicity

Central nervous system

Structural and neurochemical changes. Brain may be exposed to
higher drug levels due to less effective blood-brain barrier
Antipsychotics, anticholinergics and benzodiazepines commonly
cause confusion
↑ Susceptibility to adverse effects of benzodiazepines,
antipsychotics and anticholinergics e.g. confusion, delirium
Affects acetylcholine neurotransmission
Elderly patients respond to lower plasma level of antiepileptic
drugs but has higher incidence of adverse effects

Electrolyte homeostasis

Decline in electrolyte homeostatic feedback mechanisms.
↓ Ability to cope with sudden changes in electrolyte levels.
Adverse effects e.g. hyperkalaemia or hyponatremia are common.
Many different drugs may cause disturbances in electrolyte levels
(eg. diuretics, ACE inhibitors)
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Age-related Changes in PKPD and Adverse Drug Effects
Drugs

Age-related Effects

NSAIDs (e.g. diclofenac, celecoxib)

Volume overload, hypertension, ↓ GFR

NSAIDs, antibiotics, diuretics, H2-blockers
(e.g., cimetidine)

Idiosyncratic acute interstitial nephritis and
acute kidney injury

Bisphosphonates

Nephrotoxicity in 17% of elderly, ↑ vulnerability

Levofloxacin, moxifloxacin

Confusion, seizures, psychoses

Moxifloxacin

QTc interval prolongation

Drugs with anticholinergic properties (e.g.
antipsychotics)

Cognitive impairment, psychosis

Nondihydropyridine calcium channel blockers
(e.g., diltiazem, verapamil)

(ECG) ↓ in PR interval prolongation without
consequences

Dihydropyridine calcium channel blockers

↑ effect

Opioids (e.g. morphine)

Impaired neurotransmitter production, ↑
receptor affinity

CNS drugs (e.g. benzodiazepines),
↑ sensitivity, tremor, ataxia, cognitive
psychotropic drugs, anaesthetics, antiepileptic difficulties
drugs (e.g., phenytoin)
Warfarin

↑ sensitivity

Midazolam

↑ sensitivity

Benzodiazepines, β-adrenergic agents (e.g.,
norepinephrine), β-blockers, dopamine D2,
muscarinic agents, verapamil

↓ sensitivity and downregulated receptors

Metoprolol

↓ Glycoproteins protein interaction

Atracurium, rocuronium, vecuronium

Prolonged action

ACE inhibitors

Impaired metabolic and renal clearance , ↑
effect duration
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CHAPTER 5:
CHAPTER 5:

GERIATRIC
GERIATRIC PHARMACY
PHARMACY
ASSESSMENT
ASSESSMENT TOOLS
TOOLS
Medication Appropriateness Index (MAI)
When to use For implicitly assessing prescribing quality in older adults
Aim

To measure potential improvement in prescribing quality due to clinical
pharmacist intervention

Contains

Evaluations of each medication in terms of its indication, effectiveness,
dosage, directions and administrations, drug-drug/ drug-disease interactions,
duplication with other drugs and duration of therapy.

Refer to:
Hanlon, J. T., & Schmader, K. E. “The Medication Appropriateness Index at 20: Where it
Started, Where it has been and Where it May be Going” Drugs & Aging, 2013, 30(11) ; https://
www.cgakit.com/m-2-mai

The AGS Beers Criteria for PIMs Use in Older Adults
When to use For assessment of safety of prescribed medications for older adults.
Aim

To identify PIMs in older adults.

Contains

List of PIMs and recommendations. Drugs listed on the Beers List are
categorized according to risks for negative outcomes. The tables include
medications that have cautions, should be avoided, should be avoided with
concomitant medical conditions, and are contraindicated and relatively
contraindicated in the elderly population.

Refer to:
American Geriatrics Society 2019 Updated AGS Beers Criteria® for Potentially Inappropriate
Medication Use in Older Adults (requires subscription)
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Screening Tool of Older People’s Prescriptions (STOPP) and Screening
Tool to Alert to Right Treatment (START) Criteria, Version 2
When to use For optimization of pharmacotherapy prescribing in older persons.
It is suggested to be used during acute illness/ new hospital admission to
optimize medication appropriateness and prevent ADR.
Aim

To minimize inappropriate prescribing in older persons.

Contains

List of criteria for PIMs (STOPP criteria) and potentially prescribing omission
(START criteria).

Refer to:
•

Screening Tool of Older People's Prescriptions (STOPP) And Screening Tool to Alert to
Right Treatment (START) Criteria (Version 2)

•

O’ Mahony et al. “STOPP/START Criteria For Potentially Inappropriate Prescribing In
Older People: Version 2”. Age and Ageing, 2015, 44(2), 213–218. http://doi.org/10.1093/
ageing/afu145

The Anticholinergic Burden (ACB) Scale
When to use For assessment of patient on multiple drugs with anticholinergic properties.
Aim

To measure the risk of anticholinergic effects of prescribed and over-thecounter medications.

Contains

A scale to quantify the risk of anticholinergic effects.
Symptoms of anticholinergic reactions includes:
•

HOT as a hare (hyperthermia),

•

RED as a beet (vasodilation or flushing),

•

BLIND as a bat (dilated pupils),

•

MAD as a hatter (hallucinations and agitation),

•

DRY as a bone (dry skin, dry mouth),

•

BLOATED as toad (ileus and urinary retention).

Refer to:
Anticholinergic side effects and prescribing guidance [Internet]. West Essex Clinical
Commissioning Group Medicines Management Team; 2020. Available from: https://
westessexccg.nhs.uk/your-health/medicines-optimisation-and-pharmacy/clinical-guidelinesand-prescribing-formularies/04-central-nervous-system/61-anticholinergic-side-effects-andprescribing-guidance/file
http://www.acbcalc.com
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CHAPTER 6:

MEDICATION COUNSELLING TIPS
Special Medication Counselling Tips for Geriatric Patients
Aspects
Memory

Potential Issues

Medication Counselling Tips

Difficulty in
Suggest special pill boxes.
remembering to take In severe memory impairment, caregivers are key to the
medications
proper administration.
Medication reminder telephone calls by family members.

Vision

Hearing

Dexterity

Difficulty in reading
labels

Provide medication labels in large font/handwriting.

Difficulty in hearing
instructions from
healthcare
professionals

Speak louder and/or provide written-down information.

Difficulty in opening
bottles or taking out
pills, breaking pills in
half, or administering
inhalers etc

Opt for dosages/dosage forms which do not require
special handling (e.g. breaking in half) whenever possible.

Magnifying glasses may be helpful.

Caregivers can be the “ears” for the hearing-impaired.

Caregivers are key to assisting with the administration of
eye drops, inhaled medications, injections, and other
dosage forms that require fine motor skills.
Supplementary aids can be provided, e.g. spacers for
metered-dose inhalers in asthma.
Pharmacies can provide instruction sheets on
administration of medicines.

Swallowing Difficulty swallowing
tablets or capsules

Opt for alternative dosage forms e.g. liquids, patches, or
suppositories.
For tablets/capsules which require crushing, always
check the compatibility before instructing patients to

Logistics

Difficulty adhering to
drug regimen, or
difficulty collecting
prescription refills
from pharmacy

Pharmacists can provide a written drug schedule which
fits in with the patient’s daily regime.
For drugs which require special timing, e.g. weekly
bisphosphonates, patients may need to use reminder
alarms or calendars.
Explore other options of medication refill e.g. medications
sent via post.
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CHAPTER 7:

VACCINATION IN GERIATRICS
Disclaimer: the information in this section serves as a guide only. Always follow the latest
local vaccine availability, clinical assessment and clinical setting.

(Malaysian Society of Infectious Diseases and Chemotherapy, 2020, Guidelines for Adult Immunisation 3rd Edition)
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Vaccination in Geriatrics
Types
Pneumococcal
polysaccharide vaccine, 23valent (PPV23)
Brands available in
Malaysia: Pneumovax-23

Recommendations

Dose and Administration

Recommended for all adults
aged 50 years old and above.
PCV13 should be given first,
followed by PPV23.

SubQ or IM (deltoid muscle or
lateral midthigh): 0.5 mL as a
single dose.
Do not inject IV

The minimum interval between Avoid intradermal
doses of PPV23 is 5 years.
administration (may cause
severe local reactions).

Pneumococcal conjugate
vaccine, 13-valent (PCV13)

IM: 0.5 ml as a single dose
Administer IM (deltoid muscle
for toddlers, young children,
and adults or lateral midthigh in
infants).

Brands available in
Malaysia: Prevenar-13,
Synflorix

Do not inject IV or SubQ; avoid
intradermal route.
Concurrent administration of
PCV13 and PPV23 is not
recommended
All patients should receive both PCV13 and PPV23 if possible. PCV13 improves the antibody
response to subsequent PPV23 vaccination.
Preferred PCV13-PPV23 sequence in elderly:


1 dose of PCV13 vaccine at least 1 year after any previous dose of PPV23



1 dose of PPV23 vaccine at least 1 year after PCV13 vaccine and at least 5 years after
any previous dose of PPV23

Alternative: 1 dose of PPV23 vaccine
Influenza virus vaccine
(inactivated)

Recommended for all adults
aged 50 years old and above.

IM: 0.5 mL per dose as a
single dose

Egg-based brands: Fluarix
Tetra, Influvac, FluQuadri,
Vaxigrip Tetra

Schedule: 1 dose per year

Inject in the deltoid muscle
using a ≥1 inch needle length.

Cell-based brands:
Skycellflu
(Use the latest formulation
available.)

World Health Organization
(WHO) does not recommend
the use of either trivalent or
quadrivalent vaccine product
as superior over the other

Do not inject into the gluteal
region or areas where there
may be a major nerve trunk.

Avoid giving egg-based brands
Influenza occurs all year round with persons with history of
in Malaysia with peaks in May- anaphylactic hypersensitivity to
July and November –January. eggs or egg antigens
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Vaccination in Geriatrics
Types
Zoster (shingles) vaccine,
recombinant
Brands available in
Malaysia: Shingrix®

Recommendations

Dose and Administration

Recommended for all elderly
aged 60 years old and above
regardless of report of prior
zoster infection.

IM: 0.5 mL per dose as two
doses
The two doses must be
separated by 2 to 6 months

Indicated for prevention of
herpes zoster.
Varicella (chickenpox)
vaccine, live attenuated
Brands available in
Malaysia: Varilrix®,
Varivax®

COVID-19 vaccine
Brands available in
Malaysia: Comirnaty®
(Pfizer), Coronavac®
(Sinovac), ChAdOx1-S
(Oxford-AstraZeneca)

Recommended for adults who
have no history of previous
varicella infection.

SC: Inject in the outer aspect
of upper arm or the
anterolateral thigh.

All adults without evidence of
Do not administer IV or IM.
immunity to varicella should
receive 2 doses of monovalent
varicella vaccine, 4-8 weeks
apart.
Clinical Frailty Score 1-7:
Vaccination is encouraged.
Clinical Frailty Score 8:
Vaccination is encouraged if
not actively dying (with a
prognosis of 1 month) and
there are no acute medical
issues.
Patient must be stable – no
ongoing medical problems
such as acute or recurrent/
persistent infections or
complications where ongoing
deterioration is anticipated.

Pfizer (mRNA):
•

IM: 0.3mL per dose

•

2 doses per person

•

Interval between doses is
21-41 days

Sinovac (inactivated):
•

IM: 0.5mL per dose

•

2 doses per person

•

Interval between doses is
21-28 days

AstraZeneca (viral vector):
•

IM: 0.5mL per dose

•

2 doses per person

•

Interval between doses is
8 to 12 weeks.

References:
1.

Position Paper on Influenza Vaccination in the Elderly. Malaysian Influenza Working Group; 2021.

2.

Guidelines for Adult Immunisation. Malaysian Society of Infectious Diseases and Chemotherapy, 3rd
Edition; 2021.

3.

Clinical Guidelines on COVID-19 Vaccination in Malaysia, 2nd Edition. Ministry of Health Malaysia;
2021.
Geriatric Pharmacy Pocket Book First Edition |

30

CHAPTER 8:

LAB VALUES AND FORMULAE
COMMONLY USED IN GERIATRICS
Ideal Body Weight (IBW)
Use of IBW for determining the mg/kg/dose appears to be more accurate than dosing based
on total body weight (TBW).

For obese patients (TBW > 20% over IBW), dosage requirement may be best estimated using
adjusted body weight (ABW) of: IBW + 0.4 (TBW-IBW)
IBW (Male)

50 kg + (2.3 x height in inches > 60 inches)

IBW (Female)

45 kg + (2.3 x height inches > 60 inches)

Creatinine Clearance
Calculate creatinine clearance with the Cockcroft-Gault equation using an IBW or and ABW if
the patient is obese.

CrCl (ml/min)

(140 –age) x IBW ( x 0.85 for females )
SCr x 72

Corrected Calcium
Corrected
calcium (mmol/

Total Calcium (mmol/L) + 0.02 [40 (g/L) – albumin (g/L)]

References:
1.

.Devine BJ. “Gentamicin Therapy”, Drug Intell Clin Pharm, 1974, 8:650-5

2.

Cockroft DW and Gault MH. “Prediction of Creatinine Clearance from serum creatinine”, Nephron, 1976,
16(1):31-41

3.

Payne et al. “Interpretation of Serum Calcium in Patients with Abnormal Serum Protein”, British Medical
Journal, 1973, 4:643-646
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Blood Pressure (BP), Glycemia and Dyslipidemia
Target BP

Treat BP <140/90 mmHg for patients <80 years old
and < 150/90 mmHg for patients >80 years old

Target BP, Glycaemia and Dyslipidaemia in Elderly with Diabetes
Health Status
Healthy

A1c Goal

Blood
Pressure

≤ 7.0%

< 140/90

Statin unless
contraindicated
or not tolerated

< 8.0 %

< 140/90

Statin unless
contraindicated
or not tolerated

Few coexisting chronic illnesses, intact
cognitive and functional status
Complex
Multiple coexisting chronic illnesses or 2+
instrumental Activities of Daily Living
(ADL) impairments or mild-to-moderate
cognitive impairment
Poor Health
Long-term care or end-stage chronic
illnesses or moderate-to-severe cognitive
impairment or 2+ ADL impairments

Lipids

Avoid reliance
< 150/90
on A1c—aim to
avoid
hypoglycemia
and symptomatic
hyperglycemia

Consider
likelihood of
benefit with
statin

Modified from American Diabetes Association–Standards of Medical Care in Diabetes–2021:
•

A lower A1c goal may be set for an individual if achievable without recurrent or severe
hypoglycaemia or undue treatment burden.

•

The glycaemic targets depend on the degree of frailty and overall life expectancy of each
individual, rather than chronological age.

•

Other comorbidities should be treated to individualised target levels.

References:
1. Older Adults: Standards of Medical Care in Diabetes - 2021. Diabetes Care [Internet]. 2021; 44(Supplement
1):[S168-S79 pp.]. Available from: https://care.diabetesjournals.org/content/diacare/44/Supplement_1/
S168.full.pdf.
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Haematology
Reference Range
Test

Male (M) / Female (F)
Normal Adult

Haemoglobin

Implications

Geriatric

M: 13.0 g/dl

M: 11.5 g/dl

F: 12.0 g/dl

F: 11.0 g/dl

↓: Anaemias, cirrhosis of liver, leukaemia,
Hodgkin’s disease, cancer (intestine,
rectum, liver, or bone), kidney disease
↑: Dehydration, COPD, Congestive Heart
Failure (CHF), polycythaemia

Haematocrit

M: 40% - 54% M: 30% F: 36% - 46% 45%

↓: Anaemias, leukaemia, Hodgkin’s
disease, multiple myeloma, cirrhosis of
F: 36% - 65% liver, protein malnutrition, peptic ulcer,
chronic renal failure, rheumatoid arthritis
↑: Dehydration, severe diarrhoea,
polycythaemia Vera, diabetic acidosis,
emphysema, transient cerebral ischemia

White Blood Cells

Platelets

4,500 10,000 µl/
mm3

3,000 – 9,000 ↓: Hematopoietic diseases, viral infections,
µl/mm3
alcoholism, systemic lupus erythematous
(SLE), rheumatoid arthritis
(3.0-9.0 X

(4.5-10.0 x
109/L)

109/L)

↑: Acute infection, tissue necrosis,
leukaemia, haemolytic anaemia, parasitic
diseases, stress

150,000 –
400,000 µl

Minimal
change

↓: Idiopathic thrombocytopenia purpura,
multiple myeloma, cancer, leukaemia,
anaemias, liver disease, SLE, kidney
disease

(150-400 X
109/L)

↑: Polycythaemia, trauma, postsplenectomy, metastatic carcinoma, PE,
tuberculosis

References:
1.

Brigden, M., & Heathcote, J.C. “Problems in interpreting laboratory tests. Postgraduate Medicine”, 2000,
107(7),145-158
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Blood Lipids
Reference Range
Test

Male (M) / Female (F)
Normal Adult

Cholesterol

< 200 mg/dl
( < 5.18 mmol/L)

Implications

Geriatric
M : ↑ by 30 mg/dl ↓: Hyperthyroidism, starvation,
F: ↑ by 55 mg/dl malnutrition, anaemia
↑: Acute myocardial infarction (MI),
atherosclerosis, uncontrolled
diabetes mellitus, hypothyroidism,
biliary obstruction, cirrhosis

High-Density
M > 45 mg/dl
Lipoproteins (HDL) ( 1.17 mmol/L)
F > 55 mg/dl
( 1.42 mmol/L)
Triglycerides

M: 40 - 160 mg/dl

M (ages 30-80):
↑ by 30%
F (ages 30-80):
↓ by 30%
M: ↑ by 30%

(0.45 - 1.81 mmol/L) F: ↑ by 50%
F: 35 - 135 mg/dl
(0.40 - 1.53 mmol/L)

↓: Chronic obstructive lung disease
↑: Acute MI, hypothyroidism,
multiple myeloma

↓: Hyperthyroidism,
hyperparathyroidism, protein
malnutrition, exercise
↑: Acute MI, hypertension,
hypothyroidism ,nephritic
syndrome, alcoholic cirrhosis,
pancreatitis, high-carbohydrate diet

References:
1.

Brigden, M., & Heathcote, J.C. “Problems in interpreting laboratory tests. Postgraduate Medicine”, 2000,
107(7),145-158

2.

Kee, J. “Laboratory and diagnostic tests with nursing implications”, Upper Saddle River, NJ: Pearson
Education, Inc., 2002, 6th Edition
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Hepatic Enzymes and Serum Proteins
Reference Range
Test

Male / Female
Normal Adult

Serum Alanine

10 - 35 U/I

Geriatric
17 - 30 U/I

Aminotransferase

8 - 38 U/l

18 - 30 U/I

Aminotransferase

↓: Diabetic ketoacidosis
↑: Acute MI, hepatitis, liver necrosis,
musculoskeletal disease and trauma,
pancreatitis, cancer (liver), angina pectoris,
muscle trauma related to IM injections

(AST, SGOT)

Alkaline

↓: Exercise, salicylates
↑: Viral hepatitis, liver necrosis, CCF, acute
alcohol intoxication

(ALT, SGPT)
Serum Aspartate

Implications

20 - 130 U/I

30 - 140 U/I

Phosphatase

↓: Hypothyroidism, malnutrition, pernicious
anaemia
↑: Cancer (liver, bone), hepatitis,
leukaemia, healing fractures, multiple
myeloma, rheumatoid arthritis, ulcerative
disease

Total Protein

6.0 - 8.0 g/dl

5.6 - 7.6 g/dl ↓: Prolonged malnutrition, low-protein diet,
cancer (GI tract), severe liver disease,
Chronic kidney disease (CKD)
↑: Dehydration, vomiting, multiple myeloma

Albumin

3.0 - 5.0 g/dl
52 - 68% of
total protein

Slight
decrease

↓: Severe malnutrition, liver failure, renal
disorders, prolonged immobilization
↑: Dehydration, severe vomiting, diarrhoea

References:
1.

Brigden, M., & Heathcote, J.C. “Problems in interpreting laboratory tests. Postgraduate Medicine”, 2000,
107(7),145-158

2.

Kee, J. “Laboratory and diagnostic tests with nursing implications”, Upper Saddle River, NJ: Pearson
Education, Inc., 2002, 6th Edition

3.

Beers, M.H., & Berkow, R. “The Merck Manual of Geriatrics”, Whitehouse Station, NJ: Merck Research
Laboratories. 2000, Volume 3.
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Renal Profile and Electrolytes
Reference Range
Test

Male / Female
Normal Adult

Implications

Geriatric

Blood Urea
5 - 25 mg/dl
Nitrogen (BUN)

8 - 28 mg/dl or ↓: Liver damage, low protein diet, over
slightly
hydration, malnutrition
higher
↑: Dehydration, high protein diet, GI
bleeding, pre-renal failure

Creatinine

0.5 - 1.5 mg/dl
(44.2 - 132.6
mmol/L)

0.6 - 1.2 mg/dl ↓: Reduced muscle mass in elderly
(53.04 - 106.1 ↑: Renal failure, shock, leukaemia, SLE, MI,
mmol/L)
CCF, diabetic neuropathy

Creatinine
Clearance

85 - 135 ml/min

Refer to
Formula

Potassium

1.5 - 5.3 mEq/L
Slight increase ↓: Vomiting, diarrhoea, dehydration,
(3.5 - 5.3 mmol/L)
malnutrition, starvation, stress, diabetic
acidosis
↑: Acute renal failure, acidosis (metabolic or
lactic), crushing injury, Addison’s disease

Calcium

4.5 - 5.5 mEq/l
(2.25 - 2.75
mmol/L)

No change

↓: Mild-to-severe renal impairment,
hyperthyroidism, amyotrophic lateral
sclerosis, thiazide use
↑: Hypothyroidism, renal-vascular
hypertension

↓: diarrhoea, lack of calcium intake, chronic
renal failure, alcoholism, pancreatitis
↑: Hyperparathyroidism, malignant
neoplasms (bone, lung, breast, bladder,
kidney), malignant myeloma, prolonged
immobilization, multiple fractures, renal
calculi

References:

1.

Brigden, M., & Heathcote, J.C. “Problems in interpreting laboratory tests”, Postgraduate Medicine, 2000,
107(7),145-158.

2.

Engelberg, S.J.H., McDowell, B.J., & Lovell, A. In A.G. Lueckenotte (Ed.), St. Louis: Mosby, “Gerontologic
nursing”, 2000, 2nd Edition, pp.586-614.

3.

Kennedy-Malone, L., Fletcher, K., & Plank, L. “Management Guidelines For Nurse Practitioners Working
With Older Adults”, Philadelphia: F.A. Davis, 2004

4.

Kee, J. “Laboratory And Diagnostic Tests With Nursing Implications”, Upper Saddle River, NJ: Pearson
Education, Inc., 2002, 6th Edition.

5.

Martin, J., Larsen, P., & Hazen, S. “Interpreting Laboratory Values In Older Surgical Patients”, AORN
Journal, 1997,65(3), 621-626.

6.

Tripp, T.,In A. Lueckenotte (Ed.), St. Louis: Mosby. “Laboratory and diagnostic tests. Gerontologic
nursing”, 2000, 2nd Edition, pp.405-424.
Geriatric Pharmacy Pocket Book First Edition |

36

Thyroxine, Triiodothyronin, Prostate-Specific Antigen
Reference Range
Male / Female

Test
Normal Adult
Thyroxine (T4)

Implications

Geriatric

4.5 - 11.5 µg/dl 3.3 - 8.6 µg/dl

↓: Hypothyroidism, protein
malnutrition, corticosteroids
↑: Hyperthyroidism, viral
hepatitis, thyroiditis,
myasthenia gravis

Thyroid0.5 - 5.0 µlU/ml Slight increase
Stimulating
Hormone (TSH)

↓: Excessive thyroid hormone
replacement, Graves’ disease,
primary hyperthyroidism
↑: Primary hypothyroidism,
thyroid hormone resistance

ProstateSpecific
Antigen (PSA)

↑: Prostate cancer, BPH

1.45 ng/ml

Age:
50 - 59: 0.0 - 2.45 ng/ml
60 - 69: 0.0 - 5.0 ng/ml
70 - 79: 0.0 - 6.3 ng/ml
Post-radical prostatectomy:
0.0 - 0.3 ng/ml

Blood Gases
Reference Range
Test

Male / Female
Normal Adult

Implications

Geriatric

PaO2

75 - 100 mmHg 100.1 - (0.325 x age) ↓: Emphysema, pneumonia,
pulmonary edema
↑: Hyperventilation

PaCO2

35 - 45 mmHg

2% per decade

↓: Hyperventilation
↑: COPD
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Erythrocyte Sedimentation Rate, Iron Metabolism, and Vitamin B12
Reference Range
Test

Male (M) / Female (F)
Normal Adult

Implications

Geriatric

Erythrocyte
Sedimentation
Rate (ESR)

M: 0 - 15 mm/hr
F: 0 - 20 mm/hr

M: 0 - 40 mm/hr
F: 0 - 45 mm/hr

↓: Polycythaemia, CHF, degenerative
arthritis, angina pectoris
↑: Rheumatoid arthritis, rheumatic
fever, acute MI, cancer (stomach,
colon, breast, liver, kidney), Hodgkin’s
disease, multiple myeloma, bacterial
endocarditis, gout, hepatitis, cirrhosis of
liver, glomerulonephritis, SLE,
theophylline use

Serum Iron

50 - 150 µg/dl

60 - 80 µg/dl

↓: Iron deficiency anaemia, cancer
(stomach, intestine, rectum, breast),
bleeding peptic ulcers, protein
malnutrition
↑: Haemolytic, pernicious, and folic acid
anaemias; liver damage; lead toxicity

Ferritin

M: 15 - 445 ng/ml 10 - 310 ng/ml
F: 10 - 235 ng/ml

↓: Iron deficiency, inflammatory bowel
disease, gastric surgery
↑: Metastatic carcinoma, leukaemia,
lymphomas, hepatic diseases,
anaemias, acute and chronic infection,
inflammation, tissue damage

Vitamin B12

200 - 900 pg/ml

↓: Pernicious anaemia, malabsorption
syndrome, liver disease,
hypothyroidism
↑: Acute hepatitis

> 150 pg/ml
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GLOSSARY
Geriatrics

The branch of medicine specializing in the health and illnesses of
older age and their appropriate care and services

Older person

A person whose age has passed the median life expectancy at birth

Aged nation

More than 15% of population is aged 65 years or more

Ageing nation

More than 7% of population is aged 65 years or more

Frailty

Extreme vulnerability to endogenous and exogenous stressors that
exposes an individual to a higher risk of negative health related
outcomes

Polypharmacy

The simultaneous administration of multiple medications to the same
patient

Disability

An umbrella term for impairments, activity limitations and
participation restrictions, denoting the negative aspects of the
interaction between an individual (with a health condition) and that
individual’s contextual factors (environmental and personal factors)

Comprehensive
geriatric assessment

A multidimensional assessment of an older person that includes
medical, physical, cognitive, social and spiritual components; may
also include the use of standardized assessment instruments and an
interdisciplinary team to support the process

Medication Therapy
Adherence Clinic
(MTAC)

An ambulatory care services provided by trained pharmacists to
patients in hospitals or health clinics with the main objective to
improve patient understanding of medicines taken by the patient and
improve patient adherence to medication

Pharmacokinetics (PK) Drug-response relationships including onset of action, time of peak
action, and duration of action
Pharmacodynamics
(PD)

Information on drug movement through the body over time; deals
with absorption, distribution, metabolism, half-life, bioavailability,
protein binding, time to peak serum concentration, and elimination/
excretion of drugs, pharmacokinetic parameters help predict drug
concentration and dosage requirements
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APPENDICES
APPENDIX I:
MEDICATION APPROPRIATENESS INDEX (MAI)
Checklist to aid prescribing in an elderly patient (modified based on Hanlon et al1):
•

Is there an indication for the drug?

•

Is the medication effective for the condition?

•

Is the dosage correct?

•

Are the directions correct?

•

Are the directions practical?

•

Are there clinically significant drug-drug interactions?

•

Are there clinically significant drug-disease/ condition interactions?

•

Is there unnecessary duplication with other drug(s)

•

Is the duration of therapy acceptable?

•

Is the drug the least expensive alternative compared to others of equal utility?
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APPENDIX II(a):
SCREENING TOOL OF OLDER PERSONS’ PRESCRIPTIONS
(STOPP) VERSION 2
The following prescriptions are potentially inappropriate to use in patients aged 65 years
and older.

Indication of Medication
Drug

Remark

Any drug prescribed without an evidence-based
clinical indication.

-

Any drug prescribed beyond the recommended
duration, where treatment duration is well
defined.

-

Any duplicate drug class prescription e.g. two
Optimisation of monotherapy within a single
concurrent NSAIDs, SSRIs, loop diuretics, ACEI, drug class should be observed prior to
anticoagulants.
considering a new agent
Cardiovascular System
Drug

Remark

Verapamil or diltiazem with NYHA Class III or IV
heart failure.

May worsen heart failure

β-blocker in combination with verapamil or
diltiazem.

Risk of heart block

β-blocker with bradycardia (< 50/min), type II
heart block or complete heart block.

Risk of complete heart block, asystole

Amiodarone as first line antiarrhythmic therapy in Higher risk of side-effects than β-blockers,
supraventricular tachyarrhythmia.
digoxin, verapamil or diltiazem
Loop diuretic as first line treatment for
hypertension.

Safer, more effective alternatives available

Loop diuretic for dependent ankle oedema
Leg elevation and/ or compression hosiery
without clinical, biochemical evidence or
usually more appropriate
radiological evidence of heart failure, liver failure,
nephrotic syndrome or renal failure.
Thiazide diuretic with current significant
hypokalaemia (K+ < 3.0 mmol/l), hyponatraemia
(Na+ < 130 mmol/l) hypercalcaemia (corrected
calcium > 2.65 mmol/l) or with history of gout.

Hypokalaemia, hyponatraemia,
hypercalcaemia and gout can be
precipitated by thiazide diuretic

Geriatric Pharmacy Pocket Book First Edition |

41

Cardiovascular System

Drug

Remark

Loop diuretic for treatment of hypertension with
concurrent urinary incontinence.

May exacerbate incontinence

Centrally-acting antihypertensives (e.g.
methyldopa, clonidine, moxonidine, rilmenidine,
guanfacine), unless clear intolerance or lack
efficacy with other classes of antihypertensives.

Centrally-active antihypertensives are
generally less well-tolerated by older people
than younger people

ACEI or ARB in patients with hyperkalaemia.

-

Aldosterone antagonists (e.g. spironolactone,
eplerenone) with concurrent potassiumconserving drugs (e.g. ACEIs, ARBs, amiloride,
triamterene) without monitoring of serum
potassium.

Risk of dangerous hyperkalaemia i.e. > 6.0
mmol/l, serum K should be monitored
regularly, i.e. at least every 6 months

PDE5 inhibitors (e.g. sildenafil, tadalafil,
vardenafil) in severe heart failure characterised
by hypotension (SBP < 90 mmHg) or concurrent
nitrate therapy for angina.

Risk of cardiovascular collapse

Antiplatelets/Anticoagulants
Drug
Long-term aspirin at doses > 160mg per day.

Remark
Increased risk of bleeding, no evidence for
increased efficacy

Aspirin with a past history of peptic ulcer disease Risk of recurrent peptic ulcer
(PUD) without concomitant PPI.
Aspirin, clopidogrel, dipyridamole, vitamin K
antagonists, direct thrombin inhibitors or factor
Xa inhibitors with concurrent significant bleeding
risk, i.e. uncontrolled severe hypertension,
bleeding diathesis, recent non-trivial
spontaneous bleeding.

High risk of bleeding

Aspirin plus clopidogrel as secondary stroke
prevention, unless the patient has a coronary
stent(s) inserted in the previous 12 months or
concurrent acute coronary syndrome or has a
high grade symptomatic carotid arterial stenosis.

No evidence of added benefit over
clopidogrel monotherapy

Aspirin in combination with vitamin K antagonist,
direct thrombin inhibitor or factor Xa inhibitors in
patients with chronic atrial fibrillation.

No added benefit from aspirin

Antiplatelet agents with vitamin K antagonist,
No added benefit from dual therapy
direct thrombin inhibitor or factor Xa inhibitors in
patients with stable coronary, cerebrovascular or
peripheral arterial disease.
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Antiplatelets/Anticoagulants

Drug

Remark

Ticlopidine in any circumstances.

Clopidogrel and prasugrel have similar
efficacy, stronger evidence and fewer sideeffects

Vitamin K antagonist, direct thrombin inhibitor or
factor Xa inhibitors for first DVT without
continuing provoking risk factors (e.g.
thrombophilia) for > 6 months.

No proven added benefit

Vitamin K antagonist, direct thrombin inhibitor or No proven added benefit
factor Xa inhibitors for first PE without continuing
provoking risk factors (e.g. thrombophilia) for >
12 months.
NSAID and vitamin K antagonist, direct thrombin
inhibitor or factor Xa inhibitors in combination.

Risk of major gastrointestinal bleeding

NSAID with concurrent antiplatelet agent(s)
without PPI prophylaxis.

Increased risk of PUD

Central Nervous System and Psychotropic Drugs
Drug

Remark

TCA with dementia, narrow angle glaucoma,
cardiac conduction abnormalities, prostatism, or
prior history of urinary retention.

Risk of worsening of these conditions

Initiation of TCA as first line antidepressant
treatment.

Higher risk of ADR with TCAs than with
SSRIs or SNRIs

Neuroleptics with moderate-marked
antimuscarinic/ anticholinergic effects
(chlorpromazine, clozapine, flupenthixol,
fluphenzine, pipothiazine, promazine,
zuclopenthixol) with a history of prostatism or
previous urinary retention.

High risk of urinary retention

SSRIs with current or recent significant
hyponatraemia (Na+ < 130 mmol/l).

Risk of exacerbating or precipitating
hyponatraemia

Benzodiazepines for ≥ 4 weeks.

No indication for longer treatment;
Risk of prolonged sedation, confusion,
impaired balance, falls, road traffic
accidents;
Should be withdrawn gradually if taken ≥ 4
weeks - risk of benzodiazepine withdrawal
syndrome if stopped abruptly

Antipsychotics (i.e. other than quetiapine or
clozapine) in those with parkinsonism or Lewy
Body Disease.

Risk of severe extra-pyramidal symptoms
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CNS and Psychotropic Drugs

Drug

Remark

Anticholinergics/ antimuscarinics to treat extrapyramidal side effects of neuroleptic drugs.

Risk of anticholinergic toxicity

Anticholinergics/ antimuscarinics in patients with
delirium or dementia.

Risk of exacerbation of cognitive impairment

Neuroleptic antipsychotic in patients with BPSD
unless symptoms are severe and other nonpharmacological treatments have failed.

Increased risk of stroke

Neuroleptics as hypnotics, unless sleep disorder
is due to psychosis or dementia.

Risk of confusion, hypotension, extrapyramidal side effects, falls

AChEI with a known history of persistent
bradycardia (< 60 beats/min), heart block or
recurrent unexplained syncope or concurrent
treatment with drugs that reduce heart rate such
as β-blockers, digoxin, diltiazem, verapamil.

Risk of cardiac conduction failure, syncope
and injury

Phenothiazines as first line treatment, since safer Phenothiazines are sedative, have
and more efficacious alternatives exist.
significant anti-muscarinic toxicity in older
people, with the exception of
prochlorperazine for nausea/ vomiting/
vertigo, chlorpromazine for relief of
persistent hiccoughs and levomepromazine
as an anti-emetic in palliative care
Levodopa or dopamine agonists for benign
essential tremor.

No evidence of efficacy

First generation antihistamines.

safer, less toxic antihistamines now widely
available

Renal System (Potentially inappropriate in older people with AKI or CKD with renal
function below particular levels of eGFR (refer product datasheets and local formulary
guidelines)
Drug

Remark

Digoxin at a long-term dose > 125µg/day if eGFR Risk of digoxin toxicity if plasma levels not
< 30 ml/min/1.73m2.
measured
Direct thrombin inhibitors (e.g. dabigatran) if
eGFR < 30 ml/min/1.73m2.

Risk of bleeding

Factor Xa inhibitors (e.g. rivaroxaban, apixaban)
if eGFR < 15 ml/min/1.73m2.

Risk of bleeding

NSAID’s if eGFR < 50 ml/min/1.73m2.

Risk of deterioration in renal function

Colchicine if eGFR < 10 ml/min/1.73m2.

Risk of colchicine toxicity

Metformin if eGFR < 30 ml/min/1.73m2.

Risk of lactic acidosis
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Gastrointestinal System

Drug

Remark

Prochlorperazine or metoclopramide with
Parkinsonism.

Risk of exacerbating Parkinsonian
symptoms

PPI for uncomplicated PUD or erosive peptic
oesophagitis at full therapeutic dosage for > 8
weeks.

Dose reduction or earlier discontinuation
indicated

Drugs likely to cause constipation (e.g.
antimuscarinic/anticholinergic drugs, oral iron,
opioids, verapamil, aluminium antacids) in
patients with chronic constipation where nonconstipating alternatives are available.

Risk of exacerbation of constipation

Oral elemental iron doses > 200 mg daily (e.g.
No evidence of enhanced iron absorption
ferrous fumarate> 600 mg/day, ferrous sulphate above these doses
> 600 mg/day, ferrous gluconate> 1800 mg/day).
Respiratory System
Drug

Remark

Theophylline as monotherapy for COPD.

Safer, more effective alternative available;
risk of adverse effects due to narrow
therapeutic index

Systemic corticosteroids instead of inhaled
corticosteroids for maintenance therapy in
moderate-severe COPD.

Unnecessary exposure to long-term sideeffects of systemic corticosteroids and
effective inhaled therapies are available

Anti-muscarinic bronchodilators (e.g. ipratropium, May exacerbate glaucoma
tiotropium) with a history of narrow angle
May cause urinary retention
glaucoma or bladder outflow obstruction
Non-selective β-blocker (whether oral or topical
for glaucoma) with a history of asthma requiring
treatment.

Risk of increased bronchospasm

Benzodiazepines with acute or chronic
respiratory failure i.e. pO2 < 8.0 kPa ± pCO2 >
6.5 kPa.

Risk of exacerbation of respiratory failure

Musculoskeletal System
Drug

Remark

NSAID other than COX-2 selective agents with
history of PUD or GI bleeding, unless with
concurrent PPI or H2 antagonist.

Risk of peptic ulcer relapse

NSAID with severe hypertension (risk of
exacerbation of hypertension) or severe HF

Risk of exacerbation of heart failure

Long-term NSAID (>3 months) for symptom relief Simple analgesics preferable and usually as
of OA pain where paracetamol has not been
effective for pain relief
tried.
Long-term corticosteroids (>3 months) as
monotherapy for rheumatoid arthritis.

Risk of systemic corticosteroid side effects.
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Musculoskeletal System

Drug

Remark

Corticosteroids (other than periodic intra-articular Risk of systemic corticosteroid side effects.
injections for mono-articular pain) for OA.
Long-term NSAID or colchicine (>3 months) for
chronic treatment of gout where there is no
contraindication to a xanthine-oxidase inhibitor
(e.g. allopurinol, febuxostat).

Xanthine-oxidase inhibitors are first choice
prophylactic drugs in gout

COX-2 selective NSAIDs with concurrent
cardiovascular disease.

Increased risk of MI and stroke

NSAID with concurrent corticosteroids without
PPI prophylaxis.

Increased risk of PUD

Oral bisphosphonates in patients with a current
or recent history of upper GI disease i.e.
dysphagia, oesophagitis, gastritis, duodenitis, or
PUD, or UGIB.

Risk of relapse/ exacerbation of
oesophagitis, oesophageal ulcer,
oesophageal stricture

Urogenital System
Drug

Remark

Antimuscarinic drugs with dementia, or chronic
cognitive impairment or narrow-angle glaucoma,
or chronic prostatism.

Risk of increased confusion, agitation, risk of
acute exacerbation of glaucoma, risk of
urinary retention

Selective α-1 blockers in those with symptomatic Risk of precipitating recurrent syncope
orthostatic hypotension or micturition syncope.
Endocrine System
Drug

Remark

Sulphonylureas with a long duration of action
Risk of prolonged hypoglycaemia
(e.g. glibenclamide, chlorpropamide, glimepiride)
with type 2 DM.
Thiazolidenediones (e.g. rosiglitazone,
pioglitazone) in patients with heart failure.

Risk of exacerbation of heart failure

β-blockers in DM with frequent hypoglycaemic
episodes.

Risk of suppressing hypoglycaemic
symptoms.

Oestrogens with a history of breast cancer or
venous thromboembolism.

Increased risk of recurrence

Oral oestrogens without progestogen in patients
with intact uterus.

Risk of endometrial cancer

Androgens (male sex hormones) in the absence
of primary or secondary hypogonadism

Risk of androgen toxicity; no proven benefit
outside of the hypogonadism indication
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Drugs that predictably increase the risk of falls in older people

Drug

Remark

Benzodiazepines.

Sedative, may cause reduced sensorium,
impair balance

Neuroleptic drugs.

May cause gait dyspraxia, Parkinsonism

Vasodilator drugs (e.g. α-1 receptor blockers,
calcium channel blockers, long-acting nitrates,
ACEI, angiotensin I receptor blockers) with
persistent postural hypotension i.e. recurrent
drop in SBP ≥ 20mmHg.

Risk of syncope, falls

Hypnotic Z-drugs e.g. zopiclone, zolpidem,
zaleplon.

May cause protracted daytime sedation,
ataxia

Analgesic Drugs
Drug

Remark

Oral or transdermal strong opioids (morphine,
oxycodone, fentanyl, buprenorphine,
diamorphine, methadone, tramadol, pethidine,
pentazocine) as first line therapy for mild pain.

WHO analgesic ladder not observed

Use of regular (as distinct from PRN) opioids
without concomitant laxative.

Risk of severe constipation

Long-acting opioids without short-acting opioids
for break-through pain.

Risk of persistence of severe pain

Antimuscarinic/Anticholinergic Drug Burden
Drug
Concomitant use of two or more drugs with
antimuscarinic/ anticholinergic properties (e.g.
bladder antispasmodics, intestinal
antispasmodics, tricyclic antidepressants, first
generation antihistamines)

Remark
Risk of increased antimuscarinic/
anticholinergic toxicity
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APPENDIX II(b):
SCREENING TOOL TO ALERT TO RIGHT TREATMENT
(START) VERSION 2
Unless an elderly patient’s clinical status is end-of-life and therefore requiring a more
palliative focus of pharmacotherapy, the following drug therapies should be considered
where omitted for no valid clinical reason(s). It is assumed that the prescriber observes all
the specific contraindications to these drug therapies prior to recommending them to
older patients.

Cardiovascular System

Vitamin K antagonists or direct thrombin inhibitors or factor Xa inhibitors in the presence of
chronic atrial fibrillation.
Aspirin (75 mg – 160 mg once daily) in the presence of chronic atrial fibrillation, where Vitamin K
antagonists or direct thrombin inhibitors or factor Xa inhibitors are contraindicated.
Antiplatelet therapy (aspirin, clopidogrel, prasugrel, or ticagrelor) with a documented history of
coronary, cerebral or peripheral vascular disease.
Antihypertensive therapy where SBP consistently > 160 mmHg and/or DBP consistently >90
mmHg; if SBP > 140 mmHg and /or DBP > 90 mmHg, if diabetic.
Statin therapy with a documented history of coronary, cerebral or peripheral vascular disease,
unless the patient’s status is end-of-life or age is > 85 years.
ACEI with systolic heart failure and/or documented coronary artery disease.
β-blocker with ischaemic heart disease.
Appropriate β-blocker (bisoprolol, nebivolol, metoprolol or carvedilol) with stable systolic heart
failure.
Respiratory System
Regular inhaled β-2 agonist or antimuscarinic bronchodilator (e.g. ipratropium, tiotropium) for
mild to moderate asthma or COPD.
Regular inhaled corticosteroids for moderate-severe asthma or COPD, where FEV1 <50% of
predicted value and repeated exacerbations requiring treatment with oral corticosteroids.
Home continuous oxygen with documented chronic hypoxaemia (i.e. pO2 < 8.0 kPa or 60
mmHg or SaO2 < 89%)

Geriatric Pharmacy Pocket Book First Edition |

48

Central Nervous System and Eyes

Levodopa or a dopamine agonist in idiopathic Parkinson’s disease with functional impairment
and resultant disability.
Non-TCA antidepressant drug in the presence of persistent major depressive symptoms.
AChEI (e.g. donepezil, rivastigmine, galantamine) for mild-moderate Alzheimer’s dementia or
Lewy Body dementia (rivastigmine).
Topical prostaglandin, prostamide or β-blocker for primary open-angle glaucoma.
SSRI (or SNRI or pregabalin if SSRI contraindicated) for persistent severe anxiety that interferes
with independent functioning.
Dopamine agonist (ropinirole, pramipexole, or rotigotine) for Restless Legs Syndrome, once iron
deficiency and severe renal failure have been excluded.
Gastrointestinal System
PPI with severe gastro-oesophageal reflux disease or peptic stricture requiring dilatation.
Fibre supplements (e.g. bran, ispaghula, methylcellulose, sterculia) for diverticulosis with a
history of constipation.
Musculoskeletal System
DMARD with active, disabling rheumatoid disease.
Bisphosphonates and vitamin D and calcium in patients taking long-term systemic corticosteroid
therapy.
Vitamin D and calcium supplement in patients with known osteoporosis and/or previous fragility
fracture(s) and/or (BMD T-scores more than > -2.5 in multiple sites).
Bone anti-resorptive or anabolic therapy (e.g. bisphosphonate, strontium ranelate, teriparatide,
denosumab) in patients with documented osteoporosis, where no pharmacological or clinical
status contraindication exists (BMD T-scores -> 2.5 in multiple sites) and/or previous history of
fragility fracture(s).
Vitamin D supplement in older people who are housebound or experiencing falls or with
osteopenia (BMD T-score is > -1.0 but < -2.5 in multiple sites).
Xanthine-oxidase inhibitors (e.g. allopurinol, febuxostat) with a history of recurrent episodes of
gout.
Folic acid supplement in patients taking methotrexate.
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Endocrine System

ACEI or ARB (if intolerant of ACEI) in diabetes with evidence of renal disease i.e. dipstick
proteinuria or microalbuminuria (>30mg/24 hours) with or without serum biochemical renal
impairment.
Urogenital System
α-1 receptor blocker with symptomatic prostatism, where prostatectomy is not considered
necessary.
5-α-reductase inhibitor with symptomatic prostatism, where prostatectomy is not considered
necessary
Topical vaginal oestrogen or vaginal oestrogen pessary for symptomatic atrophic vaginitis.

Analgesics
High-potency opioids in moderate-severe pain, where paracetamol, NSAIDs or low-potency
opioids are not appropriate to the pain severity or have been ineffective.
Laxatives in patients receiving opioids regularly.
Vaccines
Seasonal influenza vaccine annually
Pneumococcal vaccine at least once after age 65 according to national guidelines
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APPENDIX III:
ANTICHOLINERGIC BURDEN SCALE
The list below is NOT an exhaustive list and should be used as a guide.
ACB Score 1

ACB Score 2

ACB Score 3

Alimemazine

Hydrocortisone

Amantadine

Amitriptyline

Olanzapine

Alprazolam

Isosorbide

Belladonna

Amoxapine

Orphenadrine

Alverine Citrate

Isosorbide

Carbamazepine

Atropine

Oxybutynin

Aripiprazole

Levocetirizine

Cyclobenzaprine

Brompheniramine Paroxetine

Asenapine

Loperamide

Cyproheptadine

Carbinoxamine

Perphenazine

Atenolol

Loratadine

Loxapine

Chlorphenamine

Promethazine

Bupropion

Metoprolol

Nefopam

Chlorpromazine

Propantheline

Captopril

Morphine

Oxcarbazepine

Clemastine

Propiverine

Cetirizine

Morphine/
Cyclizine

Pimozide

Clozapine

Quetiapine

Chlortalidone

Nifedipine

Darifenacin

Solifenacin

Cimetidine

Paliperidone

Desipramine

Thiorizadine

Clorazepate

Prednisolone

Dicycloverine

Tolterodine

Codeine

Quinidine

Dimenhydrinate

Trifluoperazine

Colchicine

Quinidine Sulfate

Diphenhydramine Trihexyphenidyl

Desloratadine

Ranitidine

Doxepin

Trimipramine

Diazepam

Risperidone

Doxylamine/
pyridoxine

Trospium

Digoxin

Theophylline

Fesoterodine

Dipyridamole

Trazodone

Flavoxate

Disopyramide

Triamterene

Hydroxyzine

Fentanyl

Venlafaxine

Hyoscyamine

Fluvoxamine

Warfarin Sodium

Imipramine

Furosemide

Methocarbamol

Haloperidol

Nortriptyline

Hydralazine
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A total score of 3 OR MORE is considered clinically relevant: 70% chance of TWO or
MORE adverse effects. For every additional ACB point scored the risk of dying is
increased by 26%.
Common anticholinergic side effects:
•

Blurred vision, photophobia, mydriasis

•

Flushed and dry skin

•

Dry mouth

•

Tachycardia

•

Reduced GI and urinary motility

•

Delirium, agitation, disorientation, visual hallucinations
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APPENDIX IV:
FALLS RISK INCREASING DRUGS (FRIDs)
The list is not meant to be fully comprehensive but intended to raise awareness.
Highest Risk

Moderate Risk

Lower risk

Antidepressants

Antiarrhythmics

Calcium channel blockers

Antipsychotics

Antiepileptics

Nitrates

Antimuscarinic drugs

Opiate analgesics

Oral antidiabetics

Benzodiazepines and

Antihistamines

PPIs and H2 antagonists

Dopaminergics in Parkinson’s
Disease

α-blockers
ACE-Is/ARBs
Diuretics
β-blockers
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