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1.1 Introduction
As the body of ages, it is more prone to diseases and disorders that require
drug therapies. In this course, senior care workers will learn what type of
medications are the most common among the aging population, as well as
why and how each of those medications should be taken.
Some drug categories e.g. analgesics, anticoagulants, antihypertensive,
antiparkinsonian drugs, diuretics, hypoglycemic drugs, psychoactive drugs
have special risks for elderly patients. Some drugs, although reasonable for
use in younger adults, they are so risky and should be considered
inappropriate for the elderly.
1.2 Geriatric Medicine Strategy
At a regulatory level, attempts have been made to improve knowledge about drug use
in the elderly. In 2011 the EMA launched their Geriatric Medicine Strategy and
established a Geriatric Expert Group (GEG), which provides scientific advice to the
Odisha State Open University, Sambalpur

Page 1

CHMP (Committee for Medicinal Products for Human Use) and the agency
secretariat on issues related to the elderly.
The Geriatric Medicine Strategy has two main aims to ensure that medicines used by
the elderly are appropriately researched and evaluated throughout the lifecycle of the
product.
Firstly, the strategy recognizes the elderly as the main users of medicines and seeks
to ensure that the development and evaluation of new medicines take into account
specific safety and efficacy aspects related to ageing.
Secondly, they wish to improve the availability of information for patients and
prescribers on the use of medicines in this population, in order to improve safety. The
strategy has identified that the very elderly (older than 75 years of age), with their
frailty, should especially receive more attention. This group uses a disproportionate
amount of medicines and should be represented in clinical trials following existing
guidelines.
The Geriatric Medicine Strategy promotes the investigation of population
pharmacokinetics, or a specific pharmacokinetic study including the very elderly, in
order to recommend dose regimens and identify patients at risk. For these studies
modeling and simulation might be helpful.
1.3 Classification of drugs according to their action













Analgesics: Drugs used to relieve pain.
Anesthetics: Drugs which cause loss of sensation.
Anti helminthic and vermifuges: drugs which destroy and expel worms.
Antipyretics: Drugs which reduce fever.
Antidote substance: which is used to counteract the effect of poison.
Anti-infective: Act either to inhibit, kill retard the growth of microorganisms.
Anti-inflammatory: Those help to reduce the inflammation.
Anti-coagulants: Substance which inhibit and decrease the blood clotting
process, either by inhibiting the formation of the clotting substance in the liver
by interfering with the peripheral action of these substances.
Anti-histamines: these agent which block the effect of histamines before used
to prevent or relieve allergies.
Antacids: Substance that react which hydrochloric acid to decrease the
activity of gastric secretions.
Anti-convulsing agents: Those used to prevent or treat convulsions therefore
it is used for epilepsy.
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 Antibiotics: Product of living organisms that have ability to destroy or inhibit
the growth of other organisms.
 Anti-diarrheal agents: Agent that are used to treat either by detoxicating the
noxious substance or killing the infectious gastrointestinal microorganisms.
 Antitussives: Drugs that inhibit the drug reflux and use as cough suppressants
 Anti-asthmatics: drugs which provide symptomatic relief of asthmatic
attacks by relaxing the smooth muscles of the bronchioles.
 Androgens: Hormones secreted by the testes and the adrenal cortex.
 Anti-pruritic: A drugs that relieves itching.
 Antinflammatory: An agent used to prevent the progress of the
inflammation.
 Antiseptic: A substance that inhibit the growth of bacteria.
 Anti-fungal (antimycotics): drugs which prevent the growth of fungi or the
destruction of fungi.
 Antispasmodics: An agent that relives the spasmodic pains or spasm of the
muscles
 Antiemetic: drugs reliving nausea and vomiting.
 Anti-Tubercular: The specific drugs used in the treatment of tuberculosis.
 Anti rheumatic: Drug used to treat rheumatism.
 Astringent: A drug that causes the contraction of tissue and arrest discharges.
 Bronchodilators: Medicines which relax muscles of the bronchioles by
reducing the smooth muscles spasm or mucosal edema.
 Coagulants: Those drugs that helps in clotting of blood.
 Carminative: Drugs which cause expulsion of gas from the stomach and
intestines.
 Cortico-steroids: Hormonal drugs extracted from the adrenal cortex.
 Caustics: substance that is destructive to living tissue.
 Diaphoretics: drugs which increase the action of sweat glands and induce
perspiration.
 Diuretics: substance that increase the flow of urine.
 Demulcents: Substance that softens soothes and protects mucus membrane.
 Detergent: A cleansing agent.
 Digestants: An agent that promotes digestion.
 Emetics: Drugs that produces vomiting.
 Oxytocins: Drug that stimulate uterine contractions.( not used in elderly)
 Expectorants: Increase the bronchial secretion and aid in the expulsion of the
mucus.
 Emnagogues: A drug that stimulates of favors’ menstrual discharge.(not used
in elderly)
 Emollient: Substance that smoothen, soften and protects the skin.
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 Galactagogue: Substance that increase the flow of milk.(this drug is not used
in elderly)
 Hypnotics: Drugs that produce sleep.
 Hemostatic: An agent to check hemorrhage.
 Hypotensive: Any substance capable of lowering blood pressure.
 Hypoglycemic: Drugs that lower the blood sugar level.
 Hematinic: An agent which tends to increase the hemoglobin content of the
blood.
 Hormones: substitutes for body hormones.
 Inotropes: the drugs that strengthen cardiac contraction.
 Keratolytics: Drugs which softness the horny layer of the skin and helps in
removal.
 Mydriatics: dilate the pupil of the eye.
 Myotics: contract the pupil of the eye
 Narcotics: A drug that produce, drowsiness, and in high dose stupor or
complete insensibility.
 Nasal decongestants: drugs which produce shrinkage of the engorged nasal
mucosa and relive the nasal congestion.
 Scabicides: A class of topical anti-infective used in the treatment of scabies.
 Styptics’: An agent that checks hemorrhage.
 Sedative expectorant: Drugs which lessen paroxysmal cough and make it
more effective by soothing the inflamed respiratory mucosa.
 Stimulant expectorant: Drug used to bronchial secretion by irritating the
bronchial mucosa.
 Sulphonamides: Antibacterial which have a chemical resemblance to Para
amino-benzoic acid (PABA). A substance need for the metabolisms of micro
organisms.
 Sedatives: substances which lessen the body activity.
 Stimulants: increase the functional activity of an organ or system.
 Stomachic or gastric tonics: drug which increase appetite and promote
digestion.
 Tranquilizers: these are class of drugs whose principal effect is to clamp
nervous, anxious, exited or disturbed client without affecting level of
consciousness.
 Thyroid: the cleaned dried and powered thyroid gland administered orally in
the treatment of thyroid deficiency state.
 Urinary antiseptics: Any one of the organic or inorganic compound when
administered, is secreted by the kidney and either stops inhibit the growth of
bacteria in the urinary tract.
 Vesicants: A blistering agent.
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 Vasodilators: Drugs which dilate the blood vessels and consequently lower
the blood pressure, but do not affect the action of the autonomic nervous
system.
 Vasoconstrictors: Drugs or agents that cause constriction of the blood vessels
with the effect of raising the blood pressure.
Types of medication action
The action of medication will vary from one individual to another. So, the different
effects of medications should be known to others. These are as follows.
1. Therapeutic effect:
It is the expected or desired physiological effect caused by a medication. The
drugs are administered for the following therapeutic effects:
 To promote health to increase the persons resistance against diseases.
E.g. vitamins & minerals.
 To diagnose disease e.g. Bariumsulphate used in x-ray studies.
 To prevent diseases e.g. vaccines and antisera.
 To treat a disease e.g. digoxin for restoring normal function.
2. Side effects
These are unintended, secondary effects that medication predictably causes.
These may be harmless or harmful, when the side effects are more the person
can stop the use of medication. E.g. Intestinal Upset with the ampicillin.
3. Adverse effects
These are considered as severe responses to the medication. These may be
unexpected effects that were not identified during drug testing. E.g. urticarial
rashes, pruritus
4. Toxic effects:
They develop when person consumes for a prolonged period and when the
medication accumulates in the blood because of altered metabolism. The drug
accumulates in the body which may have lethal effect. Antibodies can help to
treat different types of medication toxicities. E.g. naloxone is used to reverse
the toxic effects of opioid toxicity.
5. Idiosyncratic reaction:
The unpredictable effect, in which a person overreacts or underreacts to
medication and has a reaction different from the normal e.g. a person
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receiving sedative, may become extremely agitated or excited instead of
drowsy.
6. Allergic reaction:
These are immunologically mediated reactions which were not related to the
therapeutic effects of the drugs. The drug or its metabolites acts as an antigen
to induce the antibody formation. Regular exposures to drug may result in
allergic reactions. E.g. Skin Reaction, Respiratory Tract allergies Etc.
7. Drug intolerance:
It is the inability of the person to tolerate a drug and is unpredictable.
8. Drug interaction:
It is the alteration in the duration or the magnitude of the pharmacological
effects of one drug by another drug.
 When two drugs are given con-currently, the effect may be greater or
lesser than the sum of their individual effects. But sometimes the
unwanted drug interactions may cause severe toxicity.
 In vitro-mixing of drugs in syringes can cause chemical or physical
interactions.

1.4 Factors influencing drug actions in elderly
1. Developmental factors: Older adults have different responses to medications
due to physiological changes that accompany aging. In older adult’s gastric
mobility, gastric acid production and blood flow is decreased, which can
cause impairment in drug absorption.
2. Gender: There are two main reasons that men and women respond to
medication differently. Difference in fat and water distribution and differences
in hormones. Although women have less weight than men, they have properly
more adipose tissue; men have more body fluid than women. Some
medications are more soluble in fat, whereas others are more soluble in water.
So the men absorb some medication more rapidly than women and due to
hormonal changes, some drugs have more effects of drugs action in women.
3. Cultural, ethnic and genetic factors: A client’s response to a drug is
influenced by age, gender, size and body composition. This variation in
response is called drug polymorphism. Genetically the genes that control liver
metabolism vary and some clients may have slow metabolism, whereas others
have rapid metabolism, so the metabolism affects the absorption of drug. So
the race may affect a drug response. This is called genetic polymorphism. For
Odisha State Open University, Sambalpur
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certain ethnic groups, some medication may work well at therapeutic dosages
but can be toxic for others metabolism of that drug classification. Cultural
factors and practices can also affect a drug action. E.g. herbal remedy.
4. Diet: Nutrients can affect the action of medications e.g. vitamin-K found in
green leafy vegetables can decrease the effectiveness of warfarin and milk
interferes with absorption of tetracycline antibiotics.
5. Environment: The client’s environment can affect the action of drugs ,
particularly those used to alter the behavior and mood. Environmental
temperature may also affect the drug activity. When environmental
temperature is high, the peripheral blood vessels dilate, thus intensifying the
action of vasodilators given.
In contrast cold environment causes vasoconstriction which inhibits the
action of vasodilators but enhance the action of vasoconstrictors.
A client who takes analgesic or sedative in a busy, noisy environment may not
benefit as fully as if the environment were quiet and peaceful.
6. Illness and dosage: Illness and disease can also affect the action of drugs.
E.g. aspirin can reduce the body temperature of a client with fever but has no
effect on the body temperature of client without fever. Drug action is altered
in clients with a circulatory, liver or kidney dysfunction.
7. Time of administration: The time of administration of oral medication
affects the relative speed with which they act. Orally administered
medications are absorbed more quickly if the stomach is empty. Thus oral
medication taken two hours before meals act faster than those taken after
meals. However some medications e.g. iron preparation, irritate the GI tract
and need to be given after meal, when they will be better tolerated.
8. Psychological factor: a client expectation about what a drug can do affect the
response to medication. e. g. a client who believes that codeine is ineffective
as an analgesic may experience no relief from pain after it is consumed.
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1.5 Common drug table used in elderly
Drug

Pharmacologic
Implications

Common
Effects

Furosemide

Lasix is used for
treating high blood
pressure
or
water
retention
associated
with congestive heart
failure, liver disease, or
kidney disease. Lasix is
a loop diuretic.

Dizziness;
lightheadedness;
sensitivity
to
sunlight;
may
need to urinate
more frequently

Elderly may be more
sensitive to its effects,
especially
dehydration.
For any change in mental
status monitor electrolytes
and renal function.

Synthyroid is used for
treating low thyroid
activity and treating or
suppressing different
types
of
goiters.
Synthyroid is a thyroid
hormone.

Anxiety; diarrhea;
flushing;
mood
swings; muscle
weakness;
hair
loss;
sleeplessness;
stomach cramps;
tiredness;
vomiting

Elderly may be more
sensitive to its effects,
may require a lower than
normal dosage.

Lisinopril
is
an
angiotensin converting
enzyme(ACE
inhibitor).

Lightheadedness; Elderly may be more
fainting; urinating sensitive to its effects.
more or less than
usual;
fever,
chills,
body
aches,
flu
symptoms;
tiredness, muscle
weakness;
pounding
or
uneven
heartbeats; chest
pain;
swelling;
rapid weight gain;
cough; dizziness;
drowsiness;
headache; nausea;

(Lasix)

Levothyroxin
e
(Synthroid;
Levoxyl)

Lisinopril
(Prinivil;
Zestril)

It is used to treat high
blood
pressure,
congestive
heart
failure, and to improve
survival after a heart
attack.

Odisha State Open University, Sambalpur

Side Geriatric Considerations

Page 8

vomiting;
diarrhea;
upset
stomach;
mild
skin itching or
rash
Sertraline
(Zoloft)

Zoloft is used for
treating depression or
obsessive-compulsive
disorder (OCD).

Anxiety;
constipation;
decreased sexual
desire; diarrhea;
dizziness;
drowsiness; dry
mouth; increased
sweating; loss of
appetite; nausea;
nervousness;
stomach
upset;
tiredness; trouble
sleeping;
vomiting; weight
loss

Elderly may be more
sensitive to its effects,
especially low blood
sodium levels. Be cautious
of possible anorexia.

Aricept is used for
treating dementia (eg.
Impairment of memory,
judgment, and abstract
thinking; changes in
personality) in patients
with
Alzheimer
disease.
It
is
a
cholinesterase
inhibitor.

Abnormal
dreams; diarrhea;
dizziness; loss of
appetite; muscle
cramps; nausea;
tiredness; trouble
sleeping;
vomiting; weight
loss

Cannot be used if the
patient has Parkinson
disease or metabolism
problems.

Ativan is used for
treating anxiety or
anxiety associated with
symptoms
of
depression. It is a
benzodiazepine.
It
works by slowing down
the
movement
of

Clumsiness;
dizziness;
drowsiness;
headache;
lightheadedness;
unsteadiness;
weakness

Elderly may be more
sensitive to its effects.

It is a selective
serotonin
reuptake
inhibitor (SSRI). It
works by restoring the
balance of serotonin.

Donepezil
(Aricept)

Lorazepam
(Ativan)
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chemicals in the brain
which results in a
reduction of anxiety.
Quetiapine
(Seroquel)

Warfarin
(Coumadin)

Mirtazapine
(Remeron)

Seroquel
is
an
antipsychotic
medication that works
by changing the actions
of chemicals in the
brain. Seroquel is used
to treat the symptoms
of psychotic conditions
such as schizophrenia
and bipolar disorder.

Constipation;
dizziness;
drowsiness; dry
mouth;
lightheadedness;
nasal congestion;
sore
throat;
stomach pain or
upset; tiredness;
vomiting;
weakness; weight
gain

May increase the risk of
death when used to treat
mental problems caused
by dementia in elderly
patients. Most deaths were
linked to heart problems
or
infection.
Elderly
patients,
especially
women, may develop
uncontrollable
muscle
movements. This may
affect arms, legs, tongue,
face, mouth, or jaw.

Coumadin
is
an No common side Can cause severe and
anticoagulant. It works effects
sometimes fatal bleeding.
by
blocking
the
People who are older than
formation of certain
65 years are at greater risk
blood clotting factors.
of side effects, especially
bleeding.
Used for treating or
preventing blood clots
that may occur in the
veins and lungs, or that
may occur because of
atrial fibrillation or
heart
valve
replacement. It is used
to reduce the risk of
death, recurring heart
attack, or blood clotting
(stroke) after a heart
attack.
Remeron is used for
treating depression. It
is
a
tetracyclic
antidepressant that is
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Pantoprazole
(Protonix)

thought to increase the
activity of
certain
chemicals in the brain
to help elevate mood.

dizziness;
drowsiness; dry
mouth;
flu
symptoms;
increased
appetite;
weakness; weight
gain

Protonix is a proton
pump inhibitor that
decreases the amount
of acid produced in the
stomach. It is used to
treat
GERD
or
Zollinger-Ellison
syndrome.

Diarrhea;
None listed
headache; nausea;
stomach
pain;
vomiting

1.6 Drug related problems in elderly
Drug-related problems are common in the elderly and include drug ineffectiveness,
adverse drug effects, over dosage, under dosage, and drug interactions. Drugs may be
ineffective in the elderly because clinicians under prescribe (e.g., because of
increased concern about adverse effects) or because adherence is poor (e.g., because
of financial or cognitive limitations).
Adverse drug effects are effects that are unwanted, uncomfortable, or dangerous.
Common examples are over sedation, confusion, hallucinations, falls, and bleeding.
Among ambulatory people ≥ 65, adverse drug effects occur at a rate of about 50
events per 1000 person-years. Hospitalization rates due to adverse drug effects are 4
times higher in elderly patients (about 17%) than in younger patients (4%).

1.7 Reasons for Drug-Related Problems





The elderly often take many drugs (Polypharmacy) and have age-related
changes in pharmacodynamics and pharmacokinetics; both increase the risk of
adverse effects.
When drugs are prescribed and taken appropriately; e.g., new-onset allergic
reactions are not predictable or preventable.
Inadequate communication with patients or between health care practitioners
(particularly during health care transitions).
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Inappropriate timing of taking medication. e. g. before meal or after meal
A patient is taking a drug for no medically valid reason.
The correct drug for a medical problem is prescribed, but the patient is not
taking it.
Inadequate monitoring of drugs can cause adverse drug effect which can
overcome by
Documenting the indication for a new drug
Keeping a current list of drugs used by the patient in medical records
Monitoring for achievement of therapeutic goals and other responses to new
drugs
Monitoring necessary laboratory tests for efficacy or adverse effects
Periodically reviewing drugs for continued need
Inappropriate drug selection may involve
Choice of an unsuitable drug, dose, frequency of dosing, or duration of
therapy
Duplication of therapy
Failure to consider drug interactions and correct indications for a drug
 Appropriate drugs that are mistakenly continued once an acute condition
resolves, this may happen when patients move from one health care setting to
another.

1.8 Common category of medications in elderly to be used in caution
are:
Analgesics
NSAIDs are used by > 30% of people aged 65 to 89, and half of all NSAID
prescriptions are for people > 60. Several NSAIDs are available without prescription.
Nonsteroidal anti-inflammatory drugs (NSAIDs) are a drug class that groups together
drugs that reduce pain, decrease fever, and, in higher doses, decrease inflammation.
Side effects include an increased risk of stomach ulcers and heart attacks. The most
prominent members of this group of drugs are aspirin, ibuprofen and naproxen, all
available over the counter in most countries. The term nonsteroidal distinguishes
these drugs from steroids, which, among a broad range of other effects, have a similar
eicosanoid-depressing, anti-inflammatory action.
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Adverse effect:







NSAIDs are highly lipid-soluble, and because adipose tissue increases with
age, distribution of the drugs is extensive.
Plasma protein is often decreased, resulting in higher levels of unbound drug
and exaggerated pharmacologic effects.
Renal function is reduced in many of the elderly, resulting in decreased renal
clearance and higher drug levels.
Peptic ulceration and upper GI bleeding; risk is increased when an NSAID is
begun and when dose is increased. Risk of upper GI bleeding increases when
NSAIDs are given with warfarin, aspirin, or other antiplatelet drugs (eg,
clopidogrel).
NSAIDs may increase risk of cardiovascular events and can cause fluid
retention and, rarely, nephropathy. It can also increase BP.

Side effect:







Gastrointestinal bleeding is more common and has more serious consequences
in older patients.
NSAIDs can worsen heart failure or aggravate impaired renal function. These
effects can be worse in elderly patients.
They are best avoided, if possible, for simple pain relief in osteoarthritis (OA),
etc; Paracetamol should be tried instead and, if this is insufficient, try a lowdose NSAID in addition, with proton-pump inhibitor (PPI) or misoprostol
cover(in GI Ulcers), or substitute a low-dose opioid.
Consider complementary therapies such as acupuncture to help with pain
management.
The co-prescription of NSAIDs and ACE inhibitors in older patients can be a
recipe for disaster; their combined deleterious effect on renal cortical
perfusion and function can lead to significant renal impairment in the older
patient.

Lower-risk alternatives (eg, acetaminophen) should be used when possible. If
NSAIDs are used in the elderly, the lowest effective dose should be used, and
continued need should be reviewed frequently. If NSAIDs are used long-term, serum
creatinine and BP should be monitored closely, especially in patients with other risk
factors (eg, heart failure, renal impairment, cirrhosis with ascites, volume depletion,
and if diuretics are used).
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Anticoagulants
Age may increase sensitivity to the anticoagulant effect of warfarin. Careful dosing
and routine monitoring can largely overcome the increased risk of bleeding in elderly
patients taking warfarin. Also, because drug interactions with warfarin are common,
closer monitoring is necessary when new drugs are added or old ones are stopped;
computerized drug interaction programs should be consulted if patients take multiple
drugs. Patients should also be monitored for warfarin interactions with food, alcohol,
and OTC (over the counter) drugs and supplements. The newer anticoagulants
(dabigatran, rivaroxaban, apixaban) may be easier to dose and have fewer drug-drug
interactions and food-drug interactions than warfarin, but still increase the risk of
bleeding in elderly patients, particularly those with impaired renal function.
Side effect:



Beware of gastrointestinal bleeding and contra-indications such as peptic
ulceration which may have occurred a long time ago and been forgotten about.
For warfarin, prescribe only when patients have a full understanding of why
the drug is being taken, its dangers, correct daily dosing/timing.

Antidepressants
Tricyclic antidepressants are effective but should rarely be used in the elderly. SSRIs
and mixed reuptake inhibitors, such as serotonin-norepinephrine reuptake inhibitors
(SNRIs), are as effective as tricyclic antidepressants and cause less toxicity.
Side effect:








Tricyclic antidepressants commonly cause postural hypotension and confusion
in the older patient; they should be used carefully.
Serotonergic medications used for depression may cause serotonin syndrome
and agitation in the older patient; this can be difficult to distinguish from some
of the symptoms of depression.
Paroxetine: This drug is more sedating than other SSRIs, has anticholinergic
effects, and, like some other SSRIs, can inhibit hepatic cytochrome enzyme
activity, possibly impairing the metabolism of several drugs, including
tamoxifen, some antipsychotics, antiarrhythmics, and tricyclic antidepressants.
Citalopram: Doses in the elderly should be limited to a maximum of 20
mg/day.
Venlafaxine: This drug may increase BP.
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Mirtazapine: This drug can be sedating and may stimulate appetite/weight
gain.

Antihyperglycemics
Doses of Antihyperglycemics should be titrated carefully in patients with diabetes
mellitus. Risk of hypoglycemia due to sulfonylureas may increase with age.
Chlorpropamide is not recommended in elderly patients because of the increased risk
of hypoglycemia and of hyponatremia due to the syndrome of inappropriate
antidiuretic hormone secretion (SIADH). Risk of hypoglycemia is also greater with
glyburide than with other oral antihyperglycemics because its renal clearance is
reduced in the elderly.
Side effect:








Metformin, a biguanide excreted by the kidneys, increases peripheral tissue
sensitivity to insulin and can be effective given alone or with sulfonylureas.
Risk of lactic acidosis, a rare but serious complication.
Increases with degree of renal impairment and with patient age.
Heart failure
Long-acting oral hypoglycaemics such as chlorpropamide and glibenclamide
should be avoided as there is a significant risk of hypoglycaemia when these
agents are used in the older patient.
Tight diabetic control must be balanced against potentially catastrophic events
precipitated by hypoglycaemia, particularly in those who live alone, have a
poor understanding of diabetes self-management, or who experience few
warning symptoms of hypoglycaemia.

Antihypertensive
In many elderly patients, lower starting doses of antihypertensive may be necessary to
reduce risk of adverse effects; however, for most elderly patients with hypertension,
achieving BP goals requires standard doses and multidrug therapy. Initial treatment of
hypertension in the elderly typically involves a thiazide-type diuretic, ACE inhibitor,
angiotensin II receptor blocker, or dihydropyridine, Calicum channel blocker,
depending on comorbidities. β-blockers should be reserved for 2nd-line therapy.
Short-acting dihydropyridines (eg, nifedipine) may increase mortality risk and should
not be used. Sitting and standing BP can be monitored, particularly when multiple
antihypertensive are used, to check for orthostatic hypotension, which may increase
risk of falls and fractures.
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Antiparkinsonian drugs
Levodopa clearance is reduced in elderly patients, who are also more susceptible to
the drug’s adverse effects, particularly orthostatic hypotension and confusion.
Therefore, elderly patients should be given a lower starting dose of levodopa and
carefully monitored for adverse effects. Patients who become confused while taking
levodopa may also not tolerate dopamine agonists (eg, pramipexole, ropinirole).
Because elderly patients with Parkinsonism may be cognitively impaired, drugs with
anticholinergic effects should be avoided.
Antipsychotics
Antipsychotics should be used only for psychosis. In nonpsychotic, agitated patients,
antipsychotics control symptoms only marginally better than placebo and can have
severe adverse effects. In people with dementia, studies showed antipsychotics
increased mortality and risk of stroke, generally, dementia-related behavior problems
(eg, wandering, yelling, and uncooperativeness) do not respond to antipsychotics.
When an antipsychotic is used, the starting dose should be about one quarter the usual
starting adult dose and should be increased gradually with frequent monitoring for
response and adverse effects. Once the patient responds, the dose should be titrated
down, if possible, to the lowest effective dose. The drug needs to be stopped if it is
ineffective
Extrapyramidal dysfunction can develop even when 2nd-generation antipsychotics
(eg, olanzapine, quetiapine, risperidone) are used, especially at higher doses. Risks
and benefits of using an antipsychotic should be discussed with the patient or the
person responsible for the patient's care. Antipsychotics should be considered for
behavior problems only when non pharmacologic options have failed and patients are
a threat to themselves or others.
Adverse effect







Diarrhea
Urine incontinence
Sedation
orthostatic hypotension
anticholinergic effects
Akathisia (subjective motor restlessness)
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Anxiolytics and hypnotics
Treatable causes of insomnia should be sought and managed before using hypnotics.
Non pharmacological measures, such as cognitive-behavioral therapy, and sleep
hygiene (eg, avoiding caffeinated beverages, limiting daytime napping, modifying
bedtime) should be tried first. If they are ineffective, nonbenzodiazepine hypnotics
(eg, zolpidem, eszopiclone, zaleplon) are options for short-term use. They have a
more rapid onset, fewer rebound effects, fewer next-day effects, and less potential for
dependence. Short-, intermediate-, and long-acting benzodiazepines are associated
with increased risk of cognitive impairment, delirium, falls, fractures, and motor
vehicle crashes in the elderly and should be avoided for the treatment of insomnia.
Benzodiazepines may be appropriate for treatment of anxiety or panic attacks in the
elderly.
Duration of anxiolytic or hypnotic therapy should be limited if possible because
tolerance and dependence may develop; withdrawal may lead to rebound anxiety or
insomnia.
Antihistamines (eg, diphenhydramine, hydroxyzine) are not recommended as
anxiolytics or hypnotics because they have anticholinergic effects, and tolerance to
the sedative effects develops quickly.
Buspirone, a partial serotonin agonist, can be effective for general anxiety disorder;
elderly patients tolerate doses up to 30 mg/day well. The slow onset of anxiolytic
action (up to 2 to 3 wk) can be a disadvantage in urgent cases.
Side effect:







Hypnotics with long half-lives are a significant problem and can cause
daytime drowsiness, unsteadiness from impaired balance and confusion.
Short-acting ones may also be a problem and should only be used for short
periods if essential.
In patients prone to falls or dizziness avoid using these agents unless
absolutely necessary.
Where benzodiazepines are used to help patients overcome a crisis or
transitional period, great care must be taken that they be given only for short
periods, to avoid the danger of dependence and addiction.
It is much better to take a good history of an older patient's sleep habits and
suggest sleep hygiene and non-pharmaceutical measures to overcome
insomnia, than to prescribe drugs, which at best will be a temporary solution.
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Digoxin
Digoxin, a cardiac glycoside, is used to increase the force of myocardial contractions
and to treat supraventricular arrhythmias. However, it must be used with caution in
elderly patients. Adverse effects are typically related to its narrow therapeutic index.
A number of factors increase the likelihood of digoxin toxicity in the elderly. Renal
impairment, temporary dehydration, and NSAID use (all common among the elderly)
can reduce renal clearance of digoxin.
In the very elderly, the daily maintenance dose should be 125 micrograms. In the
renal impairment, the dose should be 62.5 micrograms. 250 micrograms/day are
likely to cause toxicity.
Diuretics
Lower doses of thiazide diuretics (eg, hydrochlorothiazide or chlorthalidone 12.5 to
25 mg) can effectively control hypertension in many elderly patients and have less
risk of hypokalemia and hyperglycemia than other diuretics. Pottasium (K)-sparing
diuretics should be used with caution in the elderly; the K level must be carefully
monitored, particularly when these diuretics are given with ACE inhibitors or
angiotensin II receptor blockers or when the patient has impaired kidney function.
Side effect:






This class of drugs is often overused in the elderly and should not be used for
chronic treatment of gravitational edema where measures such as leg-raising,
increased walking/leg exercise and graduated compression stockings are often
sufficient.
Where diuretics are used to treat hypertension or cardiac failure, they should
be reviewed regularly, along with an assessment of the patient's state of
hydration
Withdrawal of diuretics requires careful monitoring and consideration of
potential contra-indications to withdrawal and can be difficult to achieve. For
example, patients with well-controlled heart failure can develop troublesome
symptoms and blood pressure can rise significantly in hypertensive patients.

1.9 Drug to drug interactions
Because the elderly often take many drugs, they are particularly vulnerable to drug to
drug interactions. The elderly also frequently use medicinal herbs and other dietary
supplements and may not tell their health care providers. Medicinal herbs can interact
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with prescribed drugs and lead to adverse effects. For example, ginkgo biloba extract
taken with warfarin can increase risk of bleeding, and St. John's wort taken with an
SSRI can increase risk of serotonin syndrome. Therefore, physicians should ask
patients specifically about dietary supplements, including medicinal herbs and
vitamin supplements.
Drug-drug interactions in the elderly differ little from those in the general population.
However, induction of cytochrome P-450 (CYP450) drug metabolism by certain
drugs (eg, phenytoin, carbamazepine, rifampin) may be decreased in the elderly;
therefore, the change (increase) in drug metabolism may be less pronounced in the
elderly. Many other drugs inhibit CYP450 metabolism and thus increase the risk of
toxicity of drugs that depend on that pathway for elimination. Because the elderly
typically use a larger number of drugs, they are at greater risk of multiple, difficult-topredict CYP450 interactions. Also, concurrent use of ≥ 1 drug with similar adverse
effects can increase risk or severity of adverse effects.

1.10 Prevention of adverse effect:
Before starting a new drug
To reduce the risk of adverse drug effects in the elderly, clinicians should do the
following before starting a new drug:












Consider nondrug treatment
Discuss goals of care with the patient
Document the indication for each new drug (to avoid using unnecessary
drugs)
Consider age-related changes in pharmacokinetics or pharmacodynamics and
their effect on dosing requirements
Choose the safest possible alternative (eg, for non-inflammatory arthritis,
acetaminophen instead of an NSAID)
Check for potential drug-disease and drug-drug interactions
Start with a low dose
Use the fewest drugs necessary
Note coexisting disorders and their likelihood of contributing to adverse drug
effects
Explain the uses and adverse effects of each drug
Provide clear instructions to patients about how to take their drugs (including
generic and brand names, spelling of each drug name, indication for each
drug, and explanation of formulations that contain more than one drug) and
for how long the drug will likely be necessary
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Anticipate confusion due to sound-alike drug names and pointing out any
names that could be confused (eg, Glucophage® and Glucovance®)

After starting a drug
The following should be done after starting a drug:





Assume a new symptom may be drug-related until proved otherwise (to
prevent a prescribing cascade).
Monitor patients for signs of adverse drug effects, including measuring drug
levels and doing other laboratory tests as necessary.
Document the response to therapy and increase doses as necessary to achieve
the desired effect.
Regularly reevaluate the need to continue drug therapy and stop drugs that are
no longer necessary.

1.11 Common problems and the drugs that can cause them










Drugs that cause confusion or affect memory
 Antipsychotics
 Benzodiazepines
 Antimuscarinics
 Opioid analgesics
 Some anticonvulsants
Drugs with a narrow therapeutic window
 Digoxin
 Lithium
 Phenytoin
 Theophylline
 Warfarin
Drugs with a long half-life
 Long-acting benzodiazepines (nitrazepam and diazepam)
 Fluoxetine
 Glibenclamide
Drugs that can cause hypothermia
 Antipsychotics
 Tricyclic antidepressants
Drugs that cause Parkinsonism or movement disorders
 Metoclopramide
 Antipsychotics
 Stemetil
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Drugs that can cause bleeding
 Non-steroidal anti-inflammatory drugs
 Warfarin
Drugs that predispose to falls
 Antipsychotics
 Sedatives
 Antihypertensives (especially a-blockers, nitrates, ACE inhibitors)
 Diuretic
 Anti depressant

Disease in older age
Dementia

Parkinson’s disease

Seizure disorder/epilepsy

Glaucoma
COPD/asthma
Heart failure
Hypertension
Peptic ulcer
hypokalemia
hyponatremia

Renal impairment
Urinary incontinence

Drugs
Benzodiazepines,
Antimuscarinics,
Anticonvulsants,
Levodopa
Antimuscarinics,
metoclopramide
Antibiotic,
Analgesic,
Antidepressant,
Antipsychotic,
Theophylline
antimuscarinic
Beta-blocker,
benzodiazepine
Verapamil,
NSAIDs
NSAID,
Pseudoephedrine
NSAID,
Anticoagulant
Digoxin
Diuretic,
Tricyclic anti-depressant,
carbamazepine
NSAID,
Antibiotic
Alpha-blocker,
Diuretic,
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Effect
Worsening confusion

Worsening symptoms,
Deteriorating,
Movement disorder
Reduced seizure,
Threshold/seizure

Worsening glaucoma
Bronchospasm,
Respiratory suppression
Worsening heart failure
Reduced hypertension
Upper GI haemorrhage
Cardiac arrhythmia
Worsening hyponatremia

Acute renal failure
Polyuria,
Worsening stress,
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Tricyclic anti-depressant,
Benzodiazepine,
antimuscarine
Constipation
Opioid,
Antimuscarine,
Ca-channel antagonist
osteoporosis
Steroid,
Enzyme inducing drug
1.13 SELF ASSESSMENT QUESTIONS

incontinence

Worsening constipation

Accelerated osteoporosis

A. Essay type questions
1. Explain the common category of medication with examples used in geriatrics.
2. Classify drug according to their action.
3. Enlist the common drugs used in elderly and explain five drugs with
pharmaceutical, geriatric implication and its side effects.
4. Drug related problems and its reason in elderly.
5. Explain the common problems in elderly and the drugs that can cause them.
6. Explain the factors influencing drug action.
Name the drug
1. Which has narrow therapeutic window
2. Which affect memory
3. Which predispose to fall
4. Which cause parkinsonism or movement disorder
5. Which has a long half- life
B. Fill in the blanks
1.
2.
3.
4.
5.

OTC is stand for -------.
To reduce fever --------- is given.
Analgesic is used to relieve ----------.
Subjective motor restlessness is known as ---------.
In elderly the daily maintenance dose of digoxin is --------.
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Answers:
1.
2.
3.
4.
5.

Over-the-counter
Antipyretic
Pain
Akathisia
125 microgram

1.14 Reference:
1. Dranuradha s. a text book of fundamental of nursing ,vijayam publication, 1st
edition 2015.
2. Merck manual professional version
3. http://www.merckmanuals.com/Professional/SearchResults?query=MM138
4. www.pharmaceuticalpolicy.nl
5. The use of essential medication, fifth report of the WHOO expert committee.
6. Cooper Nicolas, ABC series of geriatric medicine, an outstanding collection
of

resources-

written

by

specialists

for

non-specialists,

www.abcbookseries.com
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UNIT-2: ALTERED DRUG RESPONSIVENESS IN ELDERLY
Structure
2.1 Introduction
2.2 Communication in geriatric medicine
2.3 Approach to Illness in the older patient:
2.4 Geriatric Medicine Models
2.5 Physiologic Changes Affecting Drug Action
2.6 Pharmacodynamics
2.7 Pharmacokinetics
2.8 Common problems of drug administration in the elderly
2.9 adverse drug reactions (ADRs)
2.10 Polypharmacy and drug–drug interactions
2.11 Drugs to avoid in the Elderly
2.12 Evidence-based prescribing in older people
2.13 Self-Assessment Questions
2.14 Reference

2.1 Introduction
Most of us want a long life, but that implies getting old. Aging is associated with
many disconcerting problems, not the least of which concerns the efficacy and safety
of drug therapy. The increase in life expectancy over the past decades makes this
issue more acute, survival to old age seems to be more and more the norm. The
beginning of senescence is insidious. Although this process commences after
maturation, it manifests itself prominently and progressively in the post-reproductive
stages of live. Society has agreed, rather arbitrarily, to define elderly as individuals
aged 65 years and older. This review deals with the principles of drug use in the
elderly and the age-related alterations in drug disposition and response, changes that
result from the modifications of the functions and composition of the body associated
with aging. The literature on the topic is vast, so this article makes no attempt to be
comprehensive.
Another characteristic of geriatric medicine is that simple interventions can make
a big difference to a patient’s function and quality of life. Sometimes there is
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a perception that ‘nothing can be done’ for very old people. This is rarely the case.
For example:
 Ear syringing, cataract surgery and a new pair of glasses can dramatically
improve a person’s sense of social isolation and loneliness.
 Specially fitted shoes and a properly measured walking aid can improve
balance, mobility and confidence
 Reducing medications can stop a person from feeling dizzy when they walk
and allow them to go out of the house again
 Adaptations at home can allow people to function more easily and retain their
independence.
When older people have the benefit of medical assessment and treatment for
problems which are often perceived as being due to old age (e.g. incontinence, falls,
memory problems), they and their caregivers can enjoy a better quality of life.
2.2 Communication in geriatric medicine
Communication is particularly important in geriatric medicine. A history from
the patient’s relatives or caregivers is often required and may differ significantly from
that of the patient. The assessment of older people often requires a multidisciplinary
team and the observations, skills and opinions of nurses, physiotherapists,
occupational therapists and social workers may shed significant new light on the
patient’s problems. Doctors who work with older people need to be comfortable with
this multidisciplinary approach, and the often jigsaw puzzle-like progress in
assessment that can sometimes occur. Communicating with older patients may be
difficult because of impaired vision, deafness, dysphasia or dementia. Healthcare
professionals
can aid communication by checking that the patient can hear what is being
said, writing down instructions, and involving caregivers in the consultation and
decision-making.
The ‘geriatric giants’
The four is originally coined by Bernard Isaacs, a professor of geriatric medicine.
 Incontinence
 Immobility
 Instability (falls and syncope)
 Intellectual impairment (delirium and dementia)
Several different illnesses can present as one of the geriatric giants. Two common
examples also begin with the letter ‘i’: iatrogenic disease (caused by medication), and
infection. The common sources of sepsis in older people are the chest, urine and
biliary tract.
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Ethics
Geriatric medicine involves balancing the right to high-quality care without age
discrimination with the wisdom to avoid aggressive and ultimately futile
interventions. End-of-life decisions, risks vs benefits, capacity and consent, and
dealing with vulnerable adults are all part of geriatric medicine. In acute illness, the
above factors combined can make clinical assessment very difficult and early
intervention more important. For example, in severe sepsis, older patients may have
cool peripheries and appear ‘shutting down’, with a normal white cell count and no
fever. Drowsiness is common, and does not necessarily indicate a primary brain
problem. The patient may not be able to give a history and their usual level of
function and previously expressed wishes may not be known. Thus, gathering as
much information as possible, as soon as possible, is vital.
2.3 Approach to Illness in the older patient:
In older adults, the presenting problem is the “tip of the iceberg” of a pathological
process, which often takes careful diagnostic assessment to uncover. The “iceberg”
metaphor reminds us that we see only what is on the surface and what is only
immediately obvious; however, in truth 9/10ths is hidden (like the underwater portion
of the iceberg), and can only be found if you look for it.
For example, looking beyond the initial presenting problem of falls in an older adult
(“the tip of the iceberg”), may reveal not only the reason for this problem, but also
one or more diagnoses underlying this and other symptoms. For example, a certain
elderly patient is having recurrent falls.
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Under the Tip of the Iceberg…
After some history taking (the falls only occur after exertion), a physical examination
(hypertension, dependent crackles, an S3 heart sound, and an elevated JVP) and some
simple laboratory tests (oximetry after a short walk shows SpO2 changes from 91% at
rest to 84% with exertion), you might discover that the falls are caused because of
recurrent exercise induced hypoxia. But why the hypoxia? Because of the true but
hidden diagnosis of Congestive Heart Failure (CHF) that had not been diagnosed by
anyone previously and requires treatment.
But you can’t stop there! Where did this particular iceberg come from (i.e. why is the
person in CHF now)? And what further hazards need to be anticipated in its
treatment?
In Geriatric Medicine you must see not just the isolated problem, but also how that
older person’s problem fits in to the larger context of their life.

Odisha State Open University, Sambalpur

Page 27

2.4Geriatric Medicine Models
This all-inclusive way of thinking is in direct contrast to the classic medical model of
diagnostic thinking based on an ever-narrowing upside down pyramid of taxonomy
that obeys the “law of parsimony”, i.e. This conventional top-down “internal
medicine” model does not recognize the psychosocial and behavioral dimensions of
illness, or the interactions of multiple illnesses (i.e. there could be more than one
gunman on the grassy knoll) and is often less useful as a paradigm in Geriatric
Medicine.

2.5 PHYSIOLOGIC CHANGES AFFECTING DRUG ACTION
As a person ages, gradual changes occur in the human physiology. Age‐related
changes may alter therapeutic and toxic effects of drugs.
1. BODY COMPOSITION
Proportions of fat, lean tissue and water in the body change with age. Total body
mass and lean body mass tend to decrease. The proportion of body fat tends to
increase. Varying from person to person, these changes in body composition affect
the relationship between a drug’s concentration and solubility in the body. For
example, a water‐soluble drug, such as gentamicin, is not distributed to fat. Since
there is relatively less lean tissue in an elderly person, more drug remains in the
blood, and toxic levels can result. Likewise, pentobarbital, which is distributed to fat,
may produce lower levels.
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2. GASTROINTESTINAL FUNCTION
In the elderly, decreases in gastric acid secretion and gastrointestinal motility, slow
the emptying of stomach contents and movement of intestinal contents through the
entire tract. Furthermore, although inconclusive, research shows the elderly may have
more difficulty absorbing medications. This is a particularly significant problem with
drugs having a narrow therapeutic range, such as digoxin, in which any change in
absorption can be crucial.
3. HEPATIC FUNCTION
The liver’s ability to metabolize certain drugs decreases with age. This is probably
due to diminished blood flow to the liver. This result from the age‐related decrease in
cardiac output. When an elderly patient takes certain sleep medications, such as
secobarbital, his/her liver reduce ability to metabolize the drug, may produce a
hangover effect due to central nervous system depression. Elimination of these
medications is highly dependent on the liver.
Decreased hepatic function may cause:
a. More intense drug effects due to higher blood levels
b. Longer‐lasting drug effects due to: Prolonged blood concentrations
c. Greater incidence of drug toxicity
4. RENAL FUNCTION
Most elderly persons’ renal function is usually sufficient to eliminate excess body
fluid and waste. However, his/her ability to eliminate some medications may be
reduced by 50% or more. Many medications commonly used by the elderly, such as
digoxin, are excreted primarily through the kidneys. If the kidney’s ability to excrete
the drug is decreased, high blood concentrations may result. Digoxin toxicity,
therefore, is relatively common. Drug dosages can be modified to compensate for
age‐related decreases in renal function aided by laboratory tests, such as BUN and
serum creatinine, clinical pharmacists and doctors can adjust medication dosages to
provide the expected therapeutic benefits without the risk of toxicity. Patients should
be observed for signs of toxicity. A patient taking digoxin, for example, may
experience anorexia, nausea and vomiting.
Goal of drugs in elderly
 Improve the health and wellbeing of older people by relieving pain and
discomfort.
 Treating chronic illness
 Curing infectious
Principles of altered drug responsiveness in elderly
 Education the patients and the caregiver about the medication.
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Have a simple treatment regimen.
Prescribe liquid formulations when necessary.
Review medication regularly.
New symptoms and illness may be caused by a drug

2.6 Pharmacodynamics
It is the study of mechanism of drug action. Study of the interaction between a
Pharmacological agent and its target tissue and Study of the mechanism, intensity,
peak and duration of a drug’s physiological actions.
In Pharmacodynamics differences there is an increased sensitivity to drugs in general,
and lower doses are often required compared to younger adults, primarily due to
changes in drug receptors and impaired homeostatic mechanisms. For example, a
patient started on treatment for hypertension may develop dizziness due to reduced
baroreceptor sensitivity causing postural hypotension.
Physiological changes in elderly patients affecting pharmacodynamics
Target organ physiological changes
o Increased sensitivity to pharmacological agents
o Decreased desirable effects of pharmacotherapy
o Increased adverse effects homeostasis changes
o Decreased capacity to respond to physiological challenges and the
adverse side effects of drug therapy (eg., orthostatic hypotension)
o Increase tissue sensitivity to drugs acting on the cns.
o Decreased beta-receptors sensitivity to agonists and antagonists.

2.7 Pharmacokinetics
Study of time course of drug concentration and the factors affecting it. All stages of
the journey of a drug through the human body may be affected by aging. The Altered
pharmacokinetics: alteration in absorption, metabolism, distribution and excretion
occur on result of normal aging may also result from drugs and food intervention.
Most important pharmacokinetic change in the elderly being the reduction in renal
drug elimination. There is a reduced volume of distribution for many drugs because
of reduced total body water and an increase in the percentage of body weight as fat.
As a result, dose requirements are less than in younger people. For example, digoxin
is a water-soluble drug, and lower loading doses may be required. Diazepam is a
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lipid-soluble drug and the relative increase in body fat may lead to accumulation,
causing toxicity.


Liver metabolism is reduced, leading to slower drug inactivation. Reduced
liver blood flow is made worse by cardiac failure, potentially leading to
increased drug concentrations, although this is rarely of clinical significance.
However, care should be taken when prescribing drugs that are metabolized in
the liver and have a narrow therapeutic index: warfarin, theophyllines and
phenytoin. Plasma levels of these drugs should be monitored.



Perhaps the most clinically significant difference is that renal blood flow and
mass reduce significantly with age, leading to a reduction in the clearance of
many drugs, especially water-soluble ones. Because of less muscle mass, the
creatinine can remain within the quoted normal range in older people, despite
a significantly impaired glomerular filtration rate (GFR). Doses of some
commonly prescribed drugs should be reduced to account for reduced renal
function (as measured by GFR). Examples are ciprofloxacin, gentamycin,
digoxin and lithium.
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1. Drug absorption
Although the overall surface of the intestinal epithelium, gut motor function, blood
flow and possibly gastric acid secretion decrease with age, absorption of most drugs
that permeate the gastrointestinal epithelium by diffusion is not diminished in the
elderly. An age-dependent reduction of the extent or rate of absorption was shown for
only a few drugs (indomethacin, prazosine, digoxin). Agents that impede propulsive
gut motility (antimuscarinic drugs, antihistamines, tricycle antidepressants, opioids)
retard intestinal absorption to a greater extent that does aging. Lower rate in the
elderly, examples are calcium, iron, and vitamins. Gabapentin and some nucleo-side
drugs are also absorbed by mediated transport, but it is unclear if their absorption is
retarded in old age Although there is atrophy of the epidermis and dermis in the aged
with a reduction in barrier function of the skin, the rate of transdermal drug
absorption may be diminished in elderly because of reduced tissue blood perfusion.
This holds also true for absorption from the subcutaneous and muscular tissue.
Intramuscular injections should be avoided generally in this age group because of
erratic absorption and the high risk of sterile infiltrates.
2. Drug distribution
The plasma concentration of a drug is inversely related to its volume of distribution,
which in turn is dependent on the size of the hydrophilic and lipophilic spaces of the
body. The lean body mass, especially the skeletal muscle mass, declines with age,
total body water content falls by 10 – 15% until the age of 80. The volume of
distribution of hydrophilic drugs therefore decreases, equal doses as in younger
individuals will result in higher plasma concentrations. This, for instance, is the case
for aspirin, tubocurarine, edrophonium, famotidine, lithium, but also ethanol. Use of
diuretics may reduce the extracellular space even further, leading to accentuation of
toxic drug effects.
It should be remembered that the plasma half-life of a drug changes directly with its
volume of distribution. Therefore, a higher volume of distribution implies an increase
in half-life and in the time necessary to reach the steady-state serum concentration
during repeated drug administration. In other words, it takes longer in these
cases until a drug effect can be evaluated. Very old individuals lose weight and
become frail, the proportion of fat decreases so that the volume of distribution for
lipophilic drugs again decreases and the serum concentrations increase. The frailty of
very old individuals tends to be overlooked; low weight patients on average receive
higher doses per unit bodyweight than heavier patients. Hence low bodyweight, in
addition to advanced age, constitutes a risk factor for overmedication
3. Renal drug excretion
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After the age of 40 there is progressive development of glomerulosclerosis in the
kidney, the number of functioning glomeruli is reduced. Renal blood flow decreases
by approximately 1% per year, among other factors increased angiotensin-II and
endothelin levels and decreased prostaglandin concentrations may contribute to this
effect. Glomerular filtration rate declines by 25 – 50% between the ages of 20 and 90.
Tubular secretion falls in proportion to the loss of glomeruli Because of these
changes, an age-dependent decline of total clearance is to be expected for all drugs
that are predominantly eliminated by the kidneys. Disregarding the reduction in drug
elimination by the kidneys in the elderly will result in increased drug serum levels.
4. Drug metabolism
Despite significant research efforts, the effect of age on hepatic drug metabolism
continues to be a controversial issue. The reduction in liver size in old age is of the
order of 25 – 35%, the endoplasmic reticulum is diminished, the hepatic extracellular
space increases. Liver blood flow declines by about 40%, bile flow is reduced as is
the rate of synthesis of proteins, lipids, and glucose. But routine clinical tests of liver
function do not change significantly with advancing age, although the serum albumin
concentration may decrease slightly. Hemoperfusion of the liver declines in elderly,
drugs exhibiting high extraction therefore display an age- related decrease in
metabolic clearance as blood which flows through the liver is more or less completely
‘cleared’ from these compounds.
Physiological changes with age affecting pharmacokinetics





Decreased ratio of lean body mass
Decreased levels of serum albumin
Decreased liver function
Decreased renal function

2.8 Common problems of drug administration in the elderly
• Reduced homeostasis
– decreased renal and hepatic functions
– increased target organ sensitivity
• Polypharmacy
– increased chance of adverse drug reactions
• Lack of available data
– Fewer clinical trials on elderly populations
• Non-compliance
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2.9 Adverse drug reactions (ADRs)
When you assess an elderly patient, consider that his/her psychological problems may
result from undetected adverse drug reactions. The incidence of these reactions
increases in older people because they use more drugs. They also may not take
medications in the prescribed manner. Physiologic changes related to the aging
process also may alter a patient’s reaction to drugs. Such routinely prescribed
medications as tranquilizers and barbiturates can cause or increase depression. Other
medications, including anticholinergics and diuretics, may cause confusion in elderly
patients. Always include a detailed drug history in your psychological assessment.
This includes allergies (truly nasty stuff like anaphylaxis or Stevens-Johnson
syndrome) and intolerabilities (i.e. bronchospasm with beta blockers, cough with
ACE-Inhibitors, hyponatremia while on an SSRI, etc.), or predictable side effects
(constipation on opioids, diarrhea on donepezil). Ask what medications have caused
true anaphylaxis (i.e. they had symptoms of shortness of breath (SOB), facial
swelling, tachycardia, hives, etc.), rashes, GI discomfort (nausea, cramping, diarrhea),
etc. As compared with younger people, the elderly reportedly experience twice as
many adverse drug reactions. This fact might be due to greater drug consumption,
poor compliance and physiologic changes.
Signs and symptoms of adverse drug reactions; confusion, weakness and lethargy; are
often mistakenly attributed to senility or disease. If the adverse reaction isn’t
identified, the patient may continue to receive the drug. Furthermore, he/she may
receive unnecessary additional medications to treat complications caused by the
original medication. Although any medication can cause adverse reactions, most of
the serious reactions in the elderly are caused by a relatively few medications:
diuretics, digoxin, corticosteroids, sleep medications and nonprescription drugs.
Patients who take these drugs should be carefully observed for toxicities.
a. Diuretic toxicity
Because total body water decreases with age, normal doses of potassium wasting
diuretics, such as hydrochlorothiazide and furosemide, may result in fluid loss and
even dehydration in the elderly patient. These diuretics may deplete serum potassium,
causing weakness in the patient; and they may raise blood uric acid and glucose
levels, complicating pre‐existing gout and diabetes mellitus.
b. Digoxin toxicity
As the body’s renal function and rate of excretion decline, digoxin concentrations in
the blood may build to toxic levels, causing nausea, vomiting, diarrhea and most
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serious, cardiac arrhythmias. Severe toxicity may be prevented by observing the
patient for early signs such as appetite loss, confusion or depression.
c. Corticosteroid toxicity
Elderly patients on corticosteroids may experience short‐term effects including fluid
Retention and psychological manifestations ranging from mild euphoria to acute
psychotic reactions. Long‐term toxic effects, such as osteoporosis, can be especially
severe in elderly patients who have been taking prednisone or related compounds for
months or even years. To prevent serious toxicity, especially observe for subtle
changes in appearance, mood, mobility, as well as for signs of impaired healing and
fluid and electrolyte disturbances.

d. Sleep medication toxicity
In some cases, sedatives or sleeping aids, such as flurazepam, cause excessive
sedation or residual drowsiness.
e. Nonprescription drug toxicity
When aspirin and aspirin‐containing analgesics are used in moderation, toxicity is
minimal, but prolonged use may cause gastrointestinal irritation and gradual blood
loss resulting in severe anemia. Although anemia from chronic aspirin consumption
can affect all age groups, the elderly are most vulnerable to it because of their already
reduced iron stores. Laxatives may cause diarrhea in elderly patients who are
extremely sensitive to drugs such as bisacodyl. Chronic oral use of mineral oil as a
lubricating laxative may result in lipid pneumonia due to aspiration of small residual
oil droplets in the patient’s mouth.
f. Patient noncompliance
Approximately one third of the elderly fail to comply with their prescribed doses or to
follow the correct schedule. They may take medications prescribed for previous
disorders, discontinue medications prematurely or use PRN medications
indiscriminately. The medication regimen should be reviewed with him/her. The
patient must clearly understand the dose and the time and frequency of doses. Also,
he/she should know how to take each medication, that is, with food or water or by
itself. The patient should be given whatever help is necessary to avoid drug therapy
problems, and referred to a physician or pharmacist if further information is needed.
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2.10 Polypharmacy and drug–drug interactions
An estimated 5% to 23% of hospital admissions are due to drug-related illness.
Physical impairments and death (estimated 200,000 per year in the US) are all too
common tragic results.
Polypharmacy literally means “Many Drugs”, and it reflects the problems that occur
when persons are taking too many (or simply too many of the wrong drugs, which is
iatrogenesis); it is an older term that is falling out of use. Previously defined as 5 or
more new drugs during a given 3 month period, it is estimated that 15% of patients
are at risk of from Polypharmacy.

A more current term is Medication Optimization (since many patients truly need the
many medications for their plethora of problems), and the thinking has now shifted
from simply reducing medications, to ensuring than an older person be on the
optimum number and dose of medication for their problems.
Medications that may have been relatively benign when the patient was younger, can
accumulate risks as the person ages (and with that, changes in drug metabolism and
pharmacokinetics). The main concern in the elderly is that side effects should not
outweigh beneficial effects.

‘Polypharmacy’ is when a patient is taking a large number of different prescribed
medications, some of which may be required.
Overview
 Most older people are on regular medication
 Pharmacokinetics and pharmacodynamics are different in this age group
 Older people are much more likely to suffer from the side effects of drugs
 Polypharmacy and problems with concordance are particular issues in
geriatric medicine
 Drug trials tend not to include people over the age of 80
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Reasons for Polypharmacy in older people


















Several chronic disease processes requiring specific drug treatments (e.g.
ischemic heart disease, hypertension, stroke, atrial fibrillation, depression)
More than one physician involved in medical care (for different diseases)
Admission to residential or nursing home
Failure to review medication and repeat prescriptions
Failure to discontinue unnecessary medication
Failure of physician to recognize poor therapeutic response as non-compliance
Application of evidence-based medicine (appropriate and inappropriate)
Due to decreased gastric PH.
Due to decreased body water
Decreased blood flow of liver and renal and cardiac output steps for
improving medication compliance.
Explain the purpose, adverse effects.
Provide medication schedule.
Encourage the use of standard contains without safety side.
Remove old unused medication.
Encourage the patient to keep a list of all medication.
Review medication schedule periodically.
Suggest use of multiple day multi dose medication.

Frequent drug side effects in the elderly include:
• Falls
• Arrhythmias
• Confusion (from sedation, anticholinergic effects)
• Dehydration from diuretics
• Hypotension from many cardiac medications
• NSAID gastropathy
• Digoxin toxicity (even with so-called therapeutic dig levels)
• Insulin Hypoglycemia
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Medications causing unwanted side effects may be prescribed by different wellintended MDs (Iatrogenesis), be purchased over the counter or even “borrowed”
from another person. What can complicate matters are patients who obtain their
medications from different MDs, or from different pharmacies.
2.11 Drugs to avoid in the Elderly
Amitriptyline (Elavil)
• Use less anticholinergic agent; change to nortriptyline (same dose), or use an
SSRI antidepressant instead.
Benztropine (Cogent in)
• Used to treat EPS side effects of older neuroleptics, as well as in Parkinson’s,
but itself can cause confusion and delirium itself; taper gradually and observe.
Cimetidine
• Use a less anticholinergic H2 blocker (i.e. Ranitidine). Ask, do they need it, and
if the need is established, consider an alternative
Dimenhydrinate (Gravol)
• Too anticholinergic (and a major cause of delirium in older adults); try using
Domperidone instead for nausea.
Fluoxetine (Prozac)
• Very long half life, try newer SSRI antidepressants.
Indomethacin (Indocid)
• Safer agents less likely to cause NSAID gastropathy are readily available, such
as COX-2 Inhibitors (or Acetaminophen if non-inflammatory pain)
Long-acting Benzodiazepines (Valium, Dalmane, Librium)
• Use short-acting agents (i.e. Lorazapam, Oxazepam) as can cause excess
sedation and cognitive impairments. Avoid entirely if possible.
Methyldopa (Aldomet)*
• Safer agents available for controlling blood pressure
Pentazocine (Talwin)
• Safer, more effective agents available
Propranolol (Inderal)*
• Other beta-blockers cause fewer central CNS effects (i.e. atenolol)
Theophylline
• Can cause nausea, vomiting, and seizures in seniors
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Common problems and the drugs that can cause them







Drugs that cause confusion or affect memory
Antipsychotics
Benzodiazepines
Antimuscarinics
Opioid analgesics
Some anticonvulsants








Drugs with a narrow therapeutic window
Digoxin
Lithium
Phenytoin
Theophyllines
Warfarin






Drugs with a long half-life
Long-acting benzodiazepines (nitrazepam and diazepam)
Fluoxetine
Glibenclamide

 Drugs that can cause hypothermia
 Antipsychotics
 Tricyclic antidepressants





Drugs that cause Parkinsonism or movement disorders
Metoclopramide
Antipsychotics
Stemetil

 Drugs that can cause bleeding
 Non-steroidal anti-inflammatory drugs
 Warfarin







Drugs that predispose to falls
Antipsychotics
Sedatives
Antihypertensive (especially a-blockers, nitrates, ACE inhibitors)
Diuretics
Antidepressants

2.12 Evidence-based prescribing in older people
There is an increasing evidence base for drug management in older patients with
diseases that are more prevalent with old age (e.g. atria fibrillation, hypertension,
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heart failure, stroke and high cholesterol). However, applying evidence-based
medicine to all older patients is not necessarily appropriate for a number of reasons.
Old patients are often excluded from clinical trials. Clinical application of evidence
extrapolated from younger adults should sometimes be undertaken with caution.
Interpreting evidence should be based on clinical significance as well as statistical
significance, and the risks of adverse effects should be considered as well as the
benefit. On the other hand, some drugs are under-prescribed in older people; for
example, antidepressants, some treatments for heart failure, and warfarin. This is
because of worries about side effects despite evidence that the benefits outweigh the
risks in this age group.
Better prescribing
How can prescribing in older patients be improved?
1. Review all medicines regularly
The Department of Health recommends that every person over the age of 75 has a
medication review at least annually, the aim of which is to identify and resolve drugrelated problems. Individual drugs and repeat prescriptions should be reviewed by the
general practitioner or pharmacist. This has been shown to reduce the number of
ADRs in older people. There is sometimes a reluctance to discontinue drugs if the
patient has been on them for a long time, or if they were prescribed by another
specialist. However, due to age-related changes, some drugs that were once beneficial
may now be unnecessary or even causing harm.
2. Assess the patient
A good history, examination and any appropriate tests are important in making an
accurate diagnosis. A drug history should include not just prescribed medication, but
any ‘borrowed’ medication and over-the-counter drugs. Allergies should be clarified,
as many patients are intolerant rather than truly allergic to drugs.
3. Think about non-pharmacological treatment
There are many non-pharmacological options available that should be considered first
where appropriate, for example, dietary modification, physiotherapy or clinical
psychology.
4. Think about the risks as well as the benefits
The appropriateness of a particular drug should be considered, taking into account the
patient’s perceptions, potential risks (side effects, drug–drug and drug–disease
interactions, the patient’s physical status, and any compliance issues) versus potential
benefits (quality of life and survival). Such risk vs. benefit assessments may change
over time in individual patients.
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5. Start with a lower dose for most drugs
ADRs are closely related to the dose of drug. A ‘start low and go slow’ approach is
often effective, with improved tolerability and compliance.
6. Drug-related problems that may be identified at a medication review
A medical condition is present that requires drug therapy but patient is not receiving
any. The patient has a medical condition for which the wrong drug is being taken too
little or too much of a correct drug is being taken. The patient is suffering from an
adverse drug reaction. The patient has a problem resulting from a drug–drug, drug–
food or drug–disease interaction. The patient is taking a drug for which there is no
valid indication.
7. Think about the route of administration
Some patients with poor dentition may find chewable tablets difficult to take. Some
people may have swallowing problems, and others may have poor dexterity, making
inhalers or pumped sprays difficult to use. In hospital or care homes it is especially
important that certain regular medications are continued via a different route if the
patient is temporarily unable to take them in the usual way. Examples include: antiepileptic drugs, drugs for Parkinson’s disease, angina medication, and long-term
benzodiazepines.
8. Provide information and education
Adopting a patient-centered approach improves health outcomes for patients. Talking
with patients about their disease and its treatment is an important part of concordance,
particularly when starting a new drug or stopping old ones. Written information and
involving relatives and caregivers (including care home staff), especially for people
with cognitive impairment, is also helpful.
2.13 SELF ASSESSMENT QUESTIONS
C.
1.
2.
3.
4.
5.

Essay type questions
Explain Polypharmacy.
What is the drug adverse effect in elderly?
What are the drugs which need to avoid during elderly.
Explain the physiological changes affecting the drug action in geriatric.
Explain pharmacokinetic in elderly.

D. Define the following
1. Iatrogenic
2. Polypharmacy
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3. ADRs
4. Pharmacokinetics
5. Iceberg
E. Fill in the blanks
1. Iatrogenic infection is due -------- administration.
2. --------- decreases the effect of CNS.
3. When a patient is taking large number of different prescribed medication
that is known as ---------- .
4. Study of mechanism of drug action is --------- .
5. Study of time course of drug concentration and factors affecting it is ------Answers:
1.
2.
3.
4.
5.

Wrong medicine
Beta blocker
Poly pharmacy
Pharmacodynamics
Pharmacokinetic
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UNIT-3 : DRUG ADMINISTRATION IN ELDERLY

Objective
Structure
3.1 Introduction
3.2 Principles
3.3 Abbreviation Used During Drug Administration
3.4 Abbreviation Used Regarding the Amount
3.5 Abbreviation Used Regarding the Route
3.6 Care Of Medicine Cabinet And Drugs
3.7 Routes of Drug Administration
3.8 Nurses Responsibilities in Administration of Injections
3.9 Recording and Reporting Of Medication Administration
3.10 Evaluate Your Progress
3.11 Reference:

3.1 Introduction
Clients with acute or chronic alterations in their health may have to use a variety of
medications. The role of health care professional in the administration of medications
has become increasingly complex and diversified. Administration of correct
medication and dosage by the specified route, using proper technique and taking
appropriate precautions were once all that was expected of a registered health care
professional. Today, there is increasing demand for a broader level of knowledge and
skills from a trained health care professional. Besides administering medication, a
registered health care professional has to observe and interpret the client’s response to
therapy, so as to recognize possible incompatibilities and interactions of medication.
The registered health care professional should have thorough knowledge about
actions and side effects of medications, and about the moral, ethical and legal aspects
of drug therapy. For safe administration of medication, he / she should be familiar
with sources of medication information, when and how to use them, ability to
recognize unsafe and unclear medication orders, knowledge about what to do when
such an order is encountered and also various components of safe administration of
medication.
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Administration of medication is a basic nursing function that involves knowledge and
skill. The safe and accurate administration of medication is one of the most
importance responsibilities of a nurse. Improper administration of medication can
cause harmful effects. The nurse administering medication should have the basic
knowledge regarding drugs which include the following:
1. Name of the drug
2. Classification
3. Route and time of administration
4. Principles of drug actions
5. Dosage
6. Medication standards
7. Types and forms of drugs
8. Sources of information about medication
9. System of medication distribution
10. Medication error
11. Prescription and non-prescription medication
12. Weights and measures used
13. Preparation of solution and calculation of fractional doses
14. Storing of medication
15. Factors affecting safety in the administration of medications
16. Abbreviations and symbols used
17. Rules for administration of medicine
18. Legal aspects of medication administration
19. Nurse practice acts
20. Institutional medication policies
21. Clients right
22. Substance abuse
23. Nurses role in administration of medication
3.2 Principles
Drugs are administered for the following therapeutic effects:





To promote health
To diagnose disease
To prevent disease
To treat a disease

Medicine preparation and administration require accuracy on the part of geriatric
nurses. A geriatric nurse uses ten rights to ensure safe drug administration i.e.
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1. Right drug
2. Right dose
3. Right patient
4. Right route
5. Right time
6. Right documentation
7. Right history and assessment
8. Right to refuse
9. Right drug-drug interaction and evaluation
10. Right education and information
1. Right drug:
 When the drugs are first ordered, the nurse compares the prepared
medicine card with the physician’s written orders.
 Any doubt should be cleared with doctor or ward sister.
 When administering drug, the nurse should compare the label of drug
three times:
 Before removing the container from the shelf.
 As the amount of ordered drug is removed from the
container.
 Before returning the container to the shelf.
 The nurse should never prepare medicines from unlabelled containers.
 Be careful of drugs whose names sound alike.
 Be familiar with trade names of drugs.
 Correctly identify the patient before administration.
2. Right dose:
 Carefully read physicians order to have an idea about the correct dose.
 Check age and weight of the patient
 Calculate the doses correctly
 Ensure accuracy in measuring.
 Prepare medicine card before taking the drug.
 Have a thorough knowledge about the symbols and abbreviation used.
 Use dry medicine glasses for pouring liquid medicines
 Hold the ounce glass at eye level, keep the thumb at desired level and
pour the medicines. Read the lower meniscus of the fluid level
 Do not spill medicines
3. Right patient
 Medication should be given to the right patient after identifying him.
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 Call the patient by name with initials and see that he repeats his name.
 For unconscious patients or children, use an identification bracelet.
 Check with patients IP. No and confirm the right patient
4. Right route and right method
 Read physicians order carefully to ensure the route of administration
 Stay with the patient until he completely swallows the medicines.
 If any errors occur, it should be immediately reported to ward sister
and physician.
5. Right time
 Time for OD, BD, TDS and QID medicines are fixed according to the
routine of the hospital.
 Drugs are given before food or after food as per order of the physician.
 Sleeping pills are given at bed time.
 Directions are given in morning hours to avoid disturbance at night.
6. Right documentation
 Make sure to right the time and any remarks on the chart correctly.
 Write the exact time when the drug was administrated.
 Document the drug dose and route of the medication which has been
administered to the patient.
 Mention the name of the physician who prescribed that medication to
the patient clearly.
 Finally put full signature of the staff nurse with date.
7. Right history and assessment
 Secure a copy of the client’s history to drug interaction and allergies.
8. Right to refuse
 Give the client enough autonomy to refuse the medication after
thoroughly explaining the effects.
9. Right to drug-drug interaction and evaluation
 Review any previously given or the diet of the patient that can yield a
bad interaction to the drug to be given.
10. Right education and information
 Provide enough knowledge to the patient of what drug he/she would
be taking and what the expected therapeutic and side effects are.
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3.3 ABBREVATION USED DURING DRUG ADMINISTRATION

ABBREVIATION
a.c
p.c
a.m
p.m
Alt.die
o.m.each
o.n.
h.s.
h.n.
c.m.
p.r.n.
S.O.S
b.d
t.i.d
q.i.d
Stat.
Rep.
h.
q.

MEANING
Before meals
After meals
Before noon
After noon
Alternative days
Each morning
Each night
At bed time
Tonight
tomorrow morning
When required
If necessary in emergency
Twice a day
Three times of a day
four time a day
At once
Repeat
Hour
Every

Aq.
Aq.dest.
comp.
dill.
et.
fl.
Inf .
Empl.
lin .
liq .
lot.
mist.
ol.
pil.
pulv.
sp.
syr.
tr.
ung.
Ing.

Water
Distil water
Compound
Dilute
And
fluid
Infusion
Plaster
Liniment
Liquid
Lotion
Mixture
Oil
Pill
Powder
Spirit
Syrup
Tincture
Ointment
injection
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3.4 ABBREVIATION USED REGARDING THE AMOUNT

Aa
Ad
C
Cc
Gr
Gtt
Kg
O
Mg
Rx
Oz
Cap
Dist
Qt
R or PR
Tab
tbsp, T
MEq
M
Ad lib
Ss ,fs
Cm
G, gm
Garg.
Ml
Lb
L
Gal
Tsp
Dr
D/C, dc
Qs
Sol or soln
Mcg,
Tsp, t
No
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Of each
Up to
with
Cubic Centimetre
Grain
A drop
Kilogram
A pint
Milligram
Take thou
Ounce
Capsule
Distilled
Quart
Per rectum
Tablet
Tablespoon
Mili equivalent
Minim
As much as desired
Half(semi, hemi)
Centimetre
Gram
Gargle
Millilitre
Pound
Litter
gallon
Teaspoonful
Dram
Discontinue
As much as needed sufficient quantity
Solution
Microgram
Teaspoon
Number
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3.5 ABBREVIATION USED REGARDING THE ROUTE
AD
AS
AU
H
IM
INJ
IV
IVP
Rx
OD

Right ear
Left ear
Each ear
Hypodermic
Intramuscular
Injection
Intravenous
Intravenous push
Take, prescription
Right eye

sc
SQ
OS
OU
P or p
Per os , PO
ES
elix
ext
os

subcutaneously
Subcutaneous
Left eye
Both eye
After, per
By mouth
Enteric coated
Elixir
External
mouth

Hours of administration
Q4H
Q6H
TDS
BD
OD
HS
Qh

Every 4 hours (6 times a day)
Every 6 hours (4 times a day)
Thrice
Twice a day (2 doses)
Once a day (1 dose)
At bed time
Every hour

Weights and measures
1 dram
1 ounce
1 litre
1 gram
1cc
1 minim
1 pint
1 pound
1 kg
1 teaspoonful
1 tablespoon
1 teacupful
1 glassful
1 meter
1 foot
1 inch
1 yard

60 minims, 4gms, 4ml, 1 teaspoonful
30 grams, 8 drams, 25 ml, 8 teaspoonful
1000ml, 2 pints
1000 mgm
1ml
1 drop
20 ounce, 500ml
16 ounce
1000 grams, 2.2lbs
5 ml, 60 drops
15ml
150ml
200ml
100 ml
12 inches, 30cms
2.5 cm
0.9 m
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3.6 Care of medicine cabinet and drugs
1. To stock the medicine, each ward should be providing with a medicine
cabinet.
2. It should be large enough to accommodate all drugs to be stocked in ward.
3. As far as possible, the medicine cabinet should be kept in separate room
adjacent to the nurse room.
4. A washing sink with running water should be providing in the room for hand
washing facilities.
5. Adequate lighting should be provided with in the cabinet to read the labels
clearly.
6. There should be separate compartments for different categories of drugs – for
mixtures, tablets, powders etc.
7. Drug used for external use should be kept separate from the drug used for
internal use.
8. The containers should be arranged alphabetically so that it is easy to find
them.
9. Poisonous drugs should be kept in the separate cupboard which must have
separate lock.
10. A senior nurse should be responsible for poisonous medicine in the cupboard.
11. A register should be maintained to keep account of the poisonous drugs.
12. A daily inventory should be taken to prevent theft of narcotics.
13. All the poisonous drugs should be marked “poison” in red ink.
14. No drug should be stored without labels even for a day. All the containers
should have labels written neatly and legibly. The labels should contain the
name of the drug, the ingredients, the strength, the dose etc.
15. All medicine containers should be kept closed always. The containers keeping
the capsules, alcoholic preparations, volatile drugs etc. should have airtight
caps. The tablets and pills tend to disintegrate if exposed to air.
16. The drugs are unusual in colour; odour and consistency should be returned to
the pharmacy and replaced with fresh ones.
17. Check the expiry date of every drugs and use of it before the expiry date is
over and send it to the dispensary and get replaced.
18. The drugs which destroy the room temperature such as vaccine, sera,
antibiotic etc. should be kept in refrigerators.
19. Emergency drugs should be kept in a place where they are readily obtainable
for emergency used.
20. When indenting for drugs, indent only the required quantity. The request for
new supply of medicine should be signed by the ward sister.
All medicine should be checked and signed as they received from the
dispensary.
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21. The medicine cabinet should always be kept neat and clean and all equipment
should be should be kept clean and dry after their use.
22. The medicine cabinet should always be kept locked and the key should be
kept where only doctors and nurses have asses to it.
23. The oily medicines should be kept in a separating tray or on a piece of
waterproof paper to prevent soiling the shelf. Special oil cups or spoons are
used which are helpful in keeping the oily odors away from medicine glasses.

3.7 Routes of drug administration
Routes of administration of drugs

Enteral route

parenteral route

topical

route
Intravenous
Oral sub-lingual rectal
vaginal

Intramuscular

transcutaneous

ocular

Intraperitoneal
Intrathecal / Intraspinal
Intramedullary
Intra-arterial
Intra-articular
Subcutaneous
Intradermal
Intracardiac
Epidural
Inhalation
Intrapleural
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I.

ENTERAL ROUTE :

The mode of administration of drugs directly into any part of gastro-intestinal tract
(GIT) is called enteral rout of administration.
a. Oral route: It is the easiest and most commonly used method of
administering medications. Medications are given by mouth and swallowed
with any fluid. The oral medications slower onset of actions and more
prolonged effect then parenteral medication. It further includes sublingual and
buccal routes.

b. Sublingual route: some medication is
placed under the tongue to dissolve for the
easy early absorption. The medication
given by sublingual route should not
swallow because the therapeutic action
will not be achieved, e.g. nitroglycerine
given through the sublingual rout when
patient complains of chest pain. Do not
give any fluid to drink until the
medication is dissolved completely.
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c. Buccal Administration: It involves placing a solid medication in the mouth
against the mucus membrane of the cheek until the medication dissolves. Patients are
instructed not to swallow the medication or not to drink any liquid with it. It acts
locally on mucosa or systemically when swallowed in the person’s saliva.
d. Rectal route: The drugs which are administrated through rectum. e.g enema
II. PARENTERAL ROUTE:
Administration of drugs by injection or inhalation through lungs other than enteral
route is called parenteral administration.
a. Intravenous administration: It is the administration of drugs through the lumen
of veins (mainly antecubital vein). Drugs administered by intravenous route include
glucose,normalsaline,dopamine,noradrenalindrips(i.v.infuction),antibotics,barbiturate
s,systemic anesthetics, diazepam, heparin etc.
b. Intramuscular administrations: It is the administration of drugs in to deltoid or
gluteal muscle mass of left and or right buttock. Drugs may also be injected in to vast
us muscle of thigh. Volume injected should not exceed 10ml.
Drugs administered by intramuscular route include amino glycoside antibiotics
(streptomycin), antiemetic, injection of testosterone and narcoleptics (haloperidol,
perphenazine).
c. Intraperitoneal: involve administration of medication in to the peritoneum cavity
where it will be absorbed in to the circulation. Antibiotic and chemotherapeutics are
commonly administered through this route.
d. Intrathecal: Administered through a catheter that is place in to the subarachnoid
space or in to one of the ventricle of the brain.
e Intramedullary administration: It is the administration of injection of the drugs
into bone marrow (tibial or sternal bone marrow)
f. Intra-arterial: Administration of medication directly in to the arteries commonly
used for the clients who have arterial clots.
g. Intra articular administration: It is the injection of drugs directly in to the
synovial fluid of the joint. This route is preferred for injecting drugs in the treatment
of local inflammatory conditions like rheumatoid arthritis.
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h. Subcutaneous administration: It is the injection of the directly into the
subcutaneous tissues under the skin. E.g. local anaesthetics (for local effect) Insulin
injection (for systemic effect)
Vaccines injected (subcutaneously because they directly reaches the lymphoid tissue
through lymphatic).
i. Inradermal / intracutaneous administration: It is the injection of drugs directly
in to the outer layer of skin. Absorption of drugs is slow and only small amount can
be administered. Tuberculin syringe is used for this route of administration. e.g. This
route is used for
i. Administration of BCG vaccine.
ii. Diagnostic tests.
iii. Allergic sensitization tests.
j. Intracardiac administration: drugs are administered directly in to the heart
muscle by using a long needle through the left fourth intercostal space close to the
sternum.e.g. In case of sudden cardiac arrest, adrenaline is is given by this route to
restart the heart beat.
k. Epidural: Medication in the epidural space via a catheter which is place by
anesthesiologist used for administration of analgesia postoperatively.
l. Inhalation administration: It is the administration of drugs by inspiration through
nose or mouth. This route provides an excellent absorbing surface for drugs (volatile,
nonvolatile and aerosol mists of very small particle size) because of rich capillary
supply to the alveoli of lungs. e.g:
i. general anesthetics and oxygen (systemic effects).
ii. Metered dose aerosols (salbutamol and isoprenaline inhalers use in the treatment of
bronchial asthma).
iii. Drugs powder inhalers of sodium chromoglycate (used as prophylactic in
bronchial asthma).
m. Intraosseous: Involve infusion of medication of directly in to the bone marrow. It
is used in infants and pleural space. Chemotherapeutics, antibiotic are given through
this route as well as to resolve the pleural effusion.
III. TOPICAL ADMINISTRATION:
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Drugs administered in the form of creams, pastes, lotions, aerosol ,sprays, solid dry
powders, are applied to the skin surface. This route is mainly used for local effect.
E.g. Antiseptics, antifungal, local anesthetics, anti-inflammatory agents, skin
emollients and protective.
a. Transcutaneous administration:
i. Transdermal patches: It is the application of drugs in the form of and adhesive patch
of metrics to the skin surface of chest, superior abdomen and mastoid region. If
irritation occurs, it can be applied at a different site.
ii. Iontophoresis: It is the administration of drugs by applying current where the force
of repulsion between similar charges drives the drugs ion into the deeper tissues of
skin.
e.g. Salicylates
iii. Inunction: it is the administration of drugs by rubbing them on to the skin. This
allows the absorption of drugs into the cutaneous and produce system effects. e.g.
- Nitroglycerine ointment (for systematic effects).
- Glucocorticoids (for local effects like skin lesions etc.)
-Antibiotics and antifungal (ointments, powers, lotions, liniments, creams) used for
their antiseptics, antipruritic and analgesic effects.
b. Ocular drug delivery system (conjunction route): It is the application or
instillation of e.g. sulfacetamide, chloramphenicol, ciprofloxacin and gentamycin

Applying eye drop
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c. Vaginal and urethral Routes: Drugs are applied to the vagina by an applicator.
Similarly drug solutions and pencil shaped bougies are used for the application of
drugs into urethra.
E.g. various dosage forms like solutions, ointments, emulsion, foams, tablets,
suppositories and pessaries and drugs like sulfa drugs, antifungal agent and
metronidazole.

Applying medication by using applicator
Nurse’s responsibility in the administration of oral medications
Preliminary Assessment
1.
2.
3.
4.
5.
6.
7.

8.
9.

Check the diagnosis and age of the client.
Check the purpose of medicine.
Check the identification of clients- the name, bed no.
Check the physician orders for correct name of the drugs, dosage and method
of administration.
Check the nurse record for the time at which the last dose given.
Check the symptoms of over dosage of the drug administered due to the
cumulative effect of the drugs.
Check for any contraindication present in the client for an oral intake of the
medicine: such as nausea, vomiting, delirium and unconsciousness, negative
attitude of the client to the intake of the medicine.
Check the character of the drug – whether it can be taken safely by the oral
method.
Check the form of the drug available and the correct method of
administration.
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10. Presence of oral and esophageal lesions.
11. Check the consciousness of the client and the ability to follow instruction.
12. Check the abilities and limitations in swallowing in medication.
13. Check the articles available in the client units.
Preparation of the medicine trolley
1. A trolley.
2. A tray containing: a bowel of clean water, ounce glass, minim glass, teaspoon,
dropper etc.
3. Drinking in a glass or feeding cup.
4. Mortar and pestle.
5. Medicine slab and spatula.
6. Duster and towel.
7. Kidney tray and paper bag.
8. Plastic measuring cups and soufflé cups.
9. Medicine card.
Preparation of client
1. Explain the procedure to the client, discuss the need for medication.
2. Assist the client to sitting position, if possible. A lateral position is the next
safety and easiest, because a person lying on the back may aspirate the drug
and fluid when swallowing .unless contraindicated, raise the head end with
extra pillows to provide a propped up position.
3. Give a mouth wash, if necessary.
4. If the medication is ill tasting, prepare a drink to mask the test of medication.
5. Protect the bed cloths and garments with a towel placed under the chin across
the chest.

Procedure:
1. Wash hands.
2. Read the physicians orders and compare it with the medicine card. Make sure
that all the medicines are copied correctly.
3. After reading the medicine card take the appropriate medicine from the shelf.
Compare the label with the medicine card. Remember to read the entire label
including expiry date.
4. With the medication card in sight, measure the medication. Calculate dose in
necessary.
5. Take the medication as follows :
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-

Shake the tablets and capsules into lid of the container first and then into
the medication cups. Take the required number. Don’t touch with hand.
- Pour liquids from the side of bottle away from the label. Hold the
measuring cup at the eye level and placed the thumb nail at the correct
measurement mark and pour the medicine with care. Read the lower
meniscus of the fluid from accuracy. Don’t pour excess of medicine in the
container; discard it into the sink.
6. Wipe the mouth of the bottle and closed the bottle tightly. Returned the
containers back into the shelf .recheck the medicine bottle with the medicine
card. (Before the hand is taken off from the container).
7. Place the card with the medication on the tray. No medicine should be kept
without medicine card.
8. Prepare each medication in to separate containers. Don’t mixed medicines.
9. Lock the medicine cabinet and tack the medicine the bed side.
10. Identify the client with the medicine card. methods available are:
- read the name on the door or at the bed side.
- call client by name in questioning voice to get a response.
- asked the client to repeat his name.
- verify identification with staff member who knows the client.
11. Administer medicines :
- Give the water or fluid to moist the mouth.
- Give medications on at a time .Stay with the client until he has taken the
medication. Check the client’s mouth when indicated to verify that
medications are swallowed.
- Provide water to drink after the medicines are administered.
- Place the ounce glass in the bowel of water.
Sublingual administration:
1. The patient should be placed in a sitting position.
2. The patient places the medication under the tongue for at least 10 minutes.
3. Avoid opening the mouth, eating, drinking, chewing, and talking during this
time.
4. Shift the tablet to a different position under the tongue if necessary.
5. Wait several minutes after dissolving the sublingual medication before
drinking or rinsing the mouth.
Buccal cavity administration:
1. The tablet should be placed between the gum and the wall of the cheek. With
the mouth closed, the tablet should be held in this position for five to ten
minutes, or until it has dissolved.
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2. Do not administer fluid until medication dissolves.
3. The powdered medicines are mixed at bed side and given to client to drink.
4. Stay with the patient until swallow and check the mouth of the patient for
ensuring swallowing.
5. Wipe the mouth and remove the towel.
6. Assist the patient for returning comfortable position.
7. Return within 30 minutes to evaluate response of the patient to the drug.
8. Take the articles to the utility room, wash, dry and replace the articles.
9. Wash hands
10. Recording and reporting the drugs name, dose, route and time.

3.8 Nurses responsibilities in administration of injections
Description of syringes and needles
Syringes are 2-types: disposable and re –usable. All syringes are made of two parts.
The outer part is called barrel and the inner part is called piston or plunger.

Parts of syringe
Needles are made up of steel or other metals and are available in two varieties :
disposable and re-usable. The diameter sizes of the needles are indicated by numbers
14 to 27. The higher the gauge number the smaller is the diameter of the needle. The
gauge number is found on the hub of the needle. The needle has three parts i.e. bevel,
shaft and hub. Needle should be shaft and shiny in order to penetrate the tissues
quickly and safely.
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Parts of needle

Principles in administration of injection
1. The knowledge of anatomy and physiology of the body is essential for the
safe administration of injection.
(a) To avoid injury to the underlying tissues
(b) To minimize pain.
(c) To aid in absorption of the drug.
2. If carelessly given, injections are means of introducing infection into the
body.
3. Drugs that change the chemical composition of the blood, will endanger the
life of the client, if not used cautiously.
4. Any unfamiliar situation produces anxiety.
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5. Once a drug is injected it is irretrievable for particular medications but the
best antidote is prevention.
6. Organization and planning results in the economy of time, material and
comfort.
Different sites of injection:
1. Intramuscular
The sites are deltoid muscle in upper arm, gluteal muscle in iliac region
and vastuslateralis muscle in case of infant. It is given in 90 degree angle.

Odisha State Open University, Sambalpur

Page 61

2. Subcutaneous
Any site is acceptable. It may be in outer aspect of upper arm, posterior
chest wall, anterior abdominal wall etc. the injection is given in 45 degree
angle.

3. Intradermal
The sites are inner aspect of lower arm, upper aspect of the anterior chest
and upper aspect of posterior chest. The injection is given in 10-15 degree
angle.
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Nurses responsibilities in administration of IV infusions















Check the doctor’s orders for type of infusion, fluid, strength, amount
and duration of infusion.
Check the patients name, bed number, age, diagnosis, and purpose of
infusion.
Check the general condition of the patient.
Follow the ten rights rule.
Check the expiry date of fluid before opening the bottle.
Keep all the articles ready at bed side.
Check the site of infusion
Explain the procedure and purpose of the patient.
Check the vital sign and record.
Wash hand.
Lightly tap the vein with finger tips, ask the patient to tight the fist or
apply tourniquet. Follow strict aseptic technique throughout the
procedure.
Clean the area with spirit swabs.
Insert the needle into the vein.
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Watch backflow of blood that occurs into needle and tubing, release
the tourniquet.
Secure the needle with adhesive tape.
Secure the IV tubing to skin.
Cover entry site with sterile gauze pieces.
Adjust the flow rate.
Check vital sign and record.
Maintain intake output chart.
Observe the needles site for infiltration and thrombophlebitis.
Observe for signs of circulatory overload.
If the flow of the fluid is stopped, find out the cause like spasm of
vein, displacement of needle and correct it.
Never allow the bottle to empty completely to prevent entry of air into
tissue.
If the patient has rigor, stop the infusion and inform to the duty doctor.
Keep the patient warm and comfortable.

Iv infusion
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Nurses responsibilities in administration of intra muscular injection











Check the medicine card with the chart for patient’s name, hospital number,
drug to be administered, and dosage, route of administration and time of
administration.
Prepare the medication the ampule or vial invert the vial and insert the needle
after taking required amount of air (e.g.2ml) into the barrel and insert slowly
the air into vial.
Provide privacy for the patient.
Place the client in left lateral position and expose the appropriate side.
Determine correct side for injection.
Clean the skin with the cotton ball moistened with spirit.
Expel the air from the syringe.
Stretch the tightly and hold the needle at 90 degree angle and administer the
I.M injection.



If there is a little muscle mass, particularly in infants or the elderly, than you
may need to pinch the muscle.



Aspirate at the injection site (while syringe and needle or with in the muscle),
If no blood is aspirated, continue by slowly injection the medication at a
constant rate until all medication has been delivered.
Withdraw the needle quickly placing the antiseptic swab just above the
injection site.
Massage the site lightly /press over the injection site.












Where a disposable syringe and needle have been used discard both into the
basin without
separation. If a glass syringes is used, remove the
needle from the syringe, rinse and place it in the cup.
Check the site atleast once more a short time after the injection. Position the
client comfortable.
Record the medication in the nurse record indicating date, time and name of
the drug, dosage and route & sign with full signature.
If gloves and disposable syringes and needles. Place them in the designated
disposable unit on complication of the procedure (do not separate the syringes
and the needles).
If needle prick occurs, remove the gloves and swab the injury with spirit 70%.
Report the injury to S.S.H.S (staff student health service).

Nurses responsibilities in administration of sub cutaneous injection


Explain procedure to the clients.
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Close room curtain or door.
Wash hands with warm, soapy water and dry with a clean towel and wear
gloves.
Assist the client for maintaining position.
Select an appropriate side.
Clean the area (about 2 inches) with a fresh alcohol wipe.
Hold swab between third and fourth fingers of non-dominant hand.
Remove the needle cap. Pinch a 2 inch fold of skin between your thumb
and index finger. Hold the syringe the way you would hold a pencil or
dart. Insert the needle at about a 45 degree angle to the pinched-up
skin.(the needle should be completely covered by skin)..
Do not aspirate. Slowly push the plunger all the way down to injection the
medicine.
Remove the needle from the skin. If there is bleeding at the site of
injection, apply a bandage.
Immediately put the syringe and needle into a container that is punctureproof. Find out what services are available in your area for disposing of
biological waste. General injection tips.
Record the name of the medication, dose, route, site, time and date.
Report for any undesirable effects from medication.

Nurses responsibilities in administration of intra dermal injection
1. Check physician order for medication administration and identify patient..
2. Explain procedure to patient, the purpose, the site of injection and how he has
to cooperate.
3. Wash hands.
4. Prepare medication from ampule/ vial.
5. Assemble equipment at the bed site.
6. Position patient and locket site for intradermal injection (inner aspect of four
arm, upper aspect of the chest or upper back beneath scapulae )
7. Wear Sterile Gloves
8. Cleanse the site whit alcohol swap in circular motion moving out ward. Allow
skin to dry .keep cotton in the clean tray for reuse when taking out the needle.
9. Removed needle cap with none dominate hand by pulling it straight off.
10. Use non dominate hand to spread skin taut over injection site.
11. Placed needle all most flat against patient’s skin (15degree) and insert the
needle into the skin so that the point of needle can be seen through the skin.
Insert needle only about 1/8 inch.
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12. Slowly inject the drug (0.01-0.1ml), watching for a bleb/blister to develop. If
not present withdraw needle slightly and inject medication.
13. Withdraw needle quickly in the same angle as it was inserted.
14. Do not massage the area.
15. Do not recap the needle; discard syringe and needle in appropriate place.
16. Assist patient to comfortable position.
17. Remove glove and wash hand.
18. Record medication administration the amount, or dose , site and patients
response .
19. Draw a circle using loop /black pen around injection site. Write date and time
of administration of medication name on piece of adhesive tape and stick near
to site. Check reaction with in specified time period.

Nurses responsibility in topical administration of medication
A topical medication is a medication that is applied to body surfaces such as the skin
or mucous membranes to treat ailments via a large range of classes including but not
limited to creams, gels, lotions and ointments.
Cream, ointments and pastes: It is an emulsion of oil and water in equal proportion.
Cream is thicker than the lotion and maintains its shape when removed from its
container. Takes a small quantity of
medication in gloved hand and smear it
evenly over the skin in the direction of
hair growth.

Applying cream on the skin
Lotion: Shake the container and put a
small amount of lotion on gauze dressing
pad and apply it evenly in the direction of hair growth.
Gel: It is thicker than the solution. Gel is useful for the scalp and body folds. In
applying jelly one should avoid fissures and erosions due to the drying and stinging
effect of the alcohol base.
Transdermal patch: Select clean and dry area which is free of air. Take the patch
holding it without touching the adhesive edges and apply it firmly using palm of hand
and press it for 10 seconds. Remove the patch at the appropriate time and folding it
with the medicated side inside.
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Applying transdermal patch
Powder: Make sure that the skin surface is dry and sprinkle evenly over the area till a
fine thin layer covers the skin. Cover the area with dressing if required.
Spray: Shake the container well to mix the contents. Hold the container at 15-30cm
away from the area and spray.

3.9 RECORDING AND REPORTING OF MEDICATION ADMINISTRATION
A medication administration record or MAR ( MAR for electronic versions) is the
report that serves as a legal record of the drugs administered to a patient at a facility
by a health care professional. The MAR is a part of a patient permanent record in
their medical chart. The health care professional signs off on the record at the time
that the drug or device is administered. MARs are commonly referred to as drug
charts. However, they are typically of the format:













Patient name
Patient medical record number
Ward, bed number
Treating team details
Allergies
Other variables like weight, special diet, oxygen therapy
Prescriptions details
Drug name
Dosage strength
Route
Frequency
Medication indication
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Prescribing doctor details and signature
Day by day chart where nurses administered medications can sign when
medication has been given. Date and time of administration of medication to
be recorded. If the drug is not given, put a circle around the time which
indicates the drug is not available.

Record the drug administered
The facts recorded in the chart are name of the drug, dosage, method of
administration, specific relevant data such as pulse rate and any other pertinent
information. The record should also include the exact time of administration and the
signature of the nurse providing the medication. Many medication records are
designed so that the nurse signs once on the page and initials after each medication is
administered. PRN (as needed) or stat (at once) medications are recorded separately.
Evaluate the client’s response to the drug
The effectiveness of a sedative can often be measured by how well a client slept, and
the effectiveness of an antispasmodic by how much pain the client feels. Nurses need
to be aware of the medications that a client is taking and record their effectiveness as
assessed by the client and the nurse on the client’s chart. The nurse may also report
the client’s response directly to the nurse manager and primary care provider. Report
the client’s refusal to take the medication to the health care provider. The following
information should be recorded when the narcotics are administered- the name of the
patient, name of the drug, dosage, date and time of administration, signature of the
patient who prepared and gave the narcotics and the name of the physician who
ordered the drug.

3.10
A.

EVALUATE YOUR PROGRESS

Essay type questions
1. Explain the principles or 10-rights of administration of drugs.
2. Explain the route of drug administration.
3. Explain the storage and maintenance of drug.
4. Define injection, explain various types of injection, and write down the
procedure of intravenous injection.
5. Explain the nurse’s responsibility in administration of oral medication.
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B. Fill in the blanks
i.
The most common sites of intra-muscular injections are -----, ----- & -----ii. 1tsp is equal to --------gm.
iii. b. d. is used for -----------.
iv.
Intra-dermal injection given in --------- angle.
v. The different parts of syringe are ------- and ---------.
vi.
Nitroglycerine is administered ---------.
vii.
Administration of drugs by rubbing them onto the skin is --------.
viii. 1 minim is equal to ------- drop.
ix.
The different parts of needle are --------, -------- and --------.
x. A code of good manner a person must follow is called --------.

Answers:
1. Deltoid, gluteal &vastuslateralis
2. 5gm
3. Twice a day
4. 10 – 15 degree
5. Barrel & plunger
6. Sublingually
7. Inunction
8. 1 drop
9. Bevel, shaft and hub
10. ethics
3.12 Reference:
1. Nancy Sr, N R brothers publication, principles and practice of nursing, vol-1,
edition-6
2. PV A text book of nursing foundation
3. DrAnuradha S., vijayam publication, a text book of fundamentals of nursing,
1st edition, 2015, page no- 12.2
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