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Topics to be covered

Pharmacokinetics
Pharmacodynamics

Drug use in special groups
e Infants

e Children

e Elderly

e Pregnancy

Polypharmacy
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Pharmacokinetics

Pharmacokinetics: the movement of drugs through
the body: including the

e Absorption, onset, duration of action
e Distribution,

e Metabolism

e Excretion of the drug

e i.e. what the body does to the drug
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Pharmacodynamics

Dose
Absorption
Distribution
Pharmacokinetics <{E—— Metabolism
Excretion

Concentration

l Pharmacodynamics

Effect/ response
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administration

Oral

Sub-lingual

Injection

e Intravenous

e Intramuscular

e Sub cutaneous
 Intra-articular, intrathecal

Rectal
Inhalation
Transdermal
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Gastro - Intestinal Absorption

Most drugs are absorbed from the Gastro-Intestinal
tract, mainly in the small intestine (except aspirin)
Factors altering absorption of drug from gut

e Gastric pH

e Gastric emptying & gut motility

e Presence of food

e Posture

» Exercise

e Disease states reducing the absorptive area

ecs
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Rectal absorption

Avoids gastric acid & enzymes

Absorption relatively rapid, but may be unreliable
Rich blood supply

May partially avoid first pass metabolism

Useful in patients unable to swallow or who are
vomiting, or unconscious

Sometimes prolongs drug action

Examples: theophyline, indomethacin, salicylates,
valium
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Intra-muscular injection

Best for lipid soluable drugs

Absorption fairly rapid

Absorption improved by exercise — why?

Absorption decreased by haemorrhage, shock, heart
failure

Muscle sites not identical

Avoids first pass metabolism (more drug available)
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Intravenous injection
Rapid

Complete drug availability: no first pass metabolism

Used for drugs unabsorbed orally eg
aminogylcosides (gentamicin)

Drugs too painful to be given by IM injection

ecs
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Sub-Lingual (Buccal)

Oral blood vessels do not drain into portal
circulation

Eg glyceryl trinitrate

Mrtso
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Subcutaneous

Suitable for self administration eg
In shocked patients absorption may be slow
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Drug formulation D i St ri b U t i on

l  Oral & injected doses may be different
First pass - Liver disease may lead to toxic symptoms
metabolism
Liver
metabolism
Extracellular Protein bound
fluid

Protein unbound

Site of action O excretion M . tec%,
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Excretion

Most drugs are excreted in the urine or the bile
Maybe unchanged or changed (by the liver)

Renal excretion is closely linked with kidney function
and decreases with age and/or disease

Drug doses may have to be adjusted eg gentamicin
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Drug Half-Life

Balance between absorption & excretion determines
the T1/2 (half-life)

T1/2 Is the time taken for the concentration of the
drug in the plasma to fall by 50%

Drugs with long half lives may accumulate and may
ead to toxic side effects

Drugs with short T1/2 are preferred
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Drug use in special
populations

Comments.

) M5



/ —

/

Pregnancy

During pregnancy maternal drugs may cross the
placental barrier into the foetal circulation and affect

the foetus

Foetal enzymes excretory pathways are poorly
developed so effects may be prolonged

With a few notable exceptions, avoid drug use during
pregnancy especially in the first trimester when the

foetus is still forming

Mstse
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Infants

Liver may lack metabolic enzymes so drugs
metabolised in the liver should be given at reduced
doses

Excretory systems are not well developed, so doses
require reduction

Locally applied drugs require caution as the skin is
thin which may lead to excessive absorption

Mstse
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Children

Often doses adjusted in proportion to age-weight

Very young children have a higher metabolic rate
that adults and may require a higher dose

In older children hepatic metabolism may be more

rapid than in adults, so they can tolerate relatively
high doses

! Mzl5w




/ —_—

Elderly

Elderly people - reduced drug clearance, multiple
comorbidities, increased risk of polypharmacy

Risk of drug accumulation and toxicity
Consider practical issues
e Do they understand the instructions
e Can they pick up the tablets etc
e What is their attitude to taking medicine
e What about herbal medicines

Mstse
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Watch for altering physiology

Pharmacokinetics change with increasing age

Renal impairment

Dehydration

Nutritional impairment

Post surgery/acute medical illness
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Regular review of medication

Ensure you know what drugs patients are taking
Role of the nurse is crucial

Mzise
27 21st April 2009 ff




/ o o AT —

==

Pharmacodynamics

PD is concerned with those processes which
determine the bodies response to a given
tissue/plasma concentration of a drug

le what the drug does to the body

Most drugs have a systemic action mediated by
receptors, enzymes, & carriers
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Pharmacodynamics

Dose
Abortion
Distribution
Pharmacokinetics <{E—— Metabolism
Excretion

Concentration

l Pharmacodynamics

Effect/ response
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Polypharmacy

Definition and concerns.
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What is polypharmacy?

The use of multiple drugs or medicines for several
concurrent disorders

especially in the elderly, often with the suggestion of
Indiscriminate, unscientific or excessive prescription

Oxford English Dictionary 2006
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Polypharmacy

Direct correlation between increasing patient age
and incidence of multiple pathological conditions

Direct correlation between increasing patient age
and implementation of polypharmacy regimes

Significant increase in the number of Adverse Drug
Reactions
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When does polypharmacy occur

In the presence of multiple co-morbidity

In the presence of one chronic disease which affects
multiple systems

When patients are managed by a variety of
physicians/Healthcare Professionals

Over-the-counter/herbal medication

When primary prevention coexists with management
of acute illness

ecs
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"Responsible Prescribing —the
nurse

Be In possession of, or take, an adequate history
from the patient:

e any previous adverse reactions to medicines
e current medical conditions

e concurrent or recent use of medicines, including non-
prescription medicines.
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Communication with your patient

Reach agreement with the patient on the use of any
proposed medication, the management of the
condition by exchanging information & clarifying any
concerns.

The amount of information you should give each
patient will vary according to factors:

— the nature of the patient's condition
— risks & side effects of the medicine
— the patient's wishes

ecs
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Damage Limitation

Know the evidence

Monitor for Adverse Drug Reactions
Watch for altering physiology
Reqular review of medication
Compliance?
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Know the evidence

Eg: Management of heart failure

Beta blockers mmm) postural hypotension etc
Diuretics === yrinary incontinence & hyponatremia
Spironolactone hyperkalaemia & arrhythmias

ACE inhibitors ™= cough & renal
impairment —

31 21t April 2009 MZ? t'eUﬁ @



Monitor for Adverse Events

Watch for electrolyte disturbances
Listen to the patients
Deliruim/confusion

Drug levels
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Thank
you

NKAWKAW NURSES
TRAINING COLLEGE - AND
THE HORIZON.
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