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OUR GOALS
Principles of Pathophysiology is the first wholly local, comprehensive pathophysiology textbook written for students studying 
nursing and allied health in Australia and New Zealand. Where possible we have embedded throughout this text epidemiological 
data, lifespan issues, Indigenous issues, clinical practices, drug names, units of measurement and websites that are relevant to 
the Australian and New Zealand region.

Most of the existing pathophysiology books are unwieldy in both a physical and a readable sense. There is a common 
format—around half of the book comprises chapters on the normal anatomy and physiology of the body systems. In our view 
these chapters are redundant, as student health professionals purchase anatomy and physiology textbooks during their first 
year at university. The approach that we have taken is to maintain the focus on pathophysiology and to complement other 
textbooks that the students have at hand that cover anatomy/physiology and pharmacology.

The book is designed to be very readable and accessible for students studying their chosen profession prior to 
registration. We have endeavoured to strongly link and integrate the science with clinical practice. To this end, each chapter 
is co-authored by a scientist and an expert clinician, given that few individuals possess both the scientific and clinical 
expertise in any one field.

ORGANISATION OF THE TEXT
The book is organised into parts covering body system pathophysiology. The first part of the book contains chapters examining 
major pathophysiological concepts, such as cellular adaptations, inflammation and neoplasia, as well as the determinants of 
health and illness.

Chapters are structured with a consistent content framework for ease of accessing information about specific disorders 
associated with a particular body system. This is best reflected in the sequencing of chapter subheadings for each disorder, 
which are as follows: aetiology and pathophysiology, epidemiology, clinical manifestations, then clinical diagnosis and 
management.

NEW FOR THIS EDITION
The content of this textbook has been reviewed with respect to the recent literature, as well as current clinical practices and 
guidelines at the time of writing. In some sections the ordering of chapters has changed, and some chapters have been 
amalgamated to increase the readability for students.

NEW CHAPTER: DETERMINANTS OF HEALTH AND ILLNESS
The social determinants of health play a significant role in the full assessment and management of a person’s illness by health 
professionals. In this edition a new chapter on the sociocultural, economic, biomedical and behavioural factors that affect 
health and the development of illness are discussed.

INDIGENOUS HEALTH FAST FACTS AND CULTURAL CONSIDERATIONS
The Indigenous health fast facts have been expanded to include a separate section called ‘Cultural considerations’. The focus 
in this section is on social and cultural issues associated with the chapter content. This responds to reviewer feedback requesting 
the inclusion of more of the qualitative influence of indigeneity on health and wellness.
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P r e f a c exiv

NEW IMAGES
A significant number of new images have been produced for this edition. These images provide clearer understanding or 
representation of either new or reconceptualised content. Several new clinical snapshots have also been constructed to 
accommodate new best practice, to clarify previously included material, or to expand on content not previously addressed. 

LANGUAGE AND TERMINOLOGY
The use of correct scientific and clinical language is important in order to prepare student health professionals for the 
workplace. However, preparatory textbooks need to be accessible and readable for students developing their knowledge base. 
We believe that we have struck a good balance in writing style that does not compromise the integrity of the scientific and 
clinical disciplines.

By their nature, pathophysiology textbooks contain jargon terms that pertain to the science and to the clinical practice. It is 
important for students to have ready access to definitions of this terminology. In this book, key terms are printed in bold type. 
All of these terms are defined in the glossary; many are described within the chapter text.
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Features of the text

What you should know before 
you start this chapter

These questions ensure that 
students review the basic 
bioscience principles and concepts 
that provide the foundation for the 
pathophysiological knowledge they 
will gain in the chapter.

Clinical boxes

This feature highlights 
considerations specific to the 
successful clinical application of 
relevant knowledge to reduce the 
theory–practice gap.

Indigenous health fast facts 
and cultural considerations

Important health concerns for 
Aboriginal and Torres Strait Islander 
peoples, Māori and Pacific Islander 
people are highlighted in relation to 
the issues presented in each 
chapter. A new feature expanding 
selected information is presented in 
the separate section of Cultural 
considerations. This responds to the 
reviewer feedback requesting 
inclusion of more of the qualitative 
influence of indigeneity on health 
and wellness.

Lifespan issues

Important health concerns or 
age-related principles specific to 
individuals across the age 
continuum—from neonates and 
children to older adults—are 
highlighted.

W H A T  Y O U  S H O U L D  K N O W  B E F O R E  Y O U  S T A R T  T H I S  C H A P T E R

Can you name the main structures of the cell and their functions?

Can you describe how molecules are transported across the cell membrane?

Can you describe the cell cycle?

Can you defi ne cellular metabolism?

Can you identify the major types of tissues and their functions? 

L E A R N I N G  O B J E C T I V E S

After completing this chapter, you should be able to:

1 Defi ne the terms pathophysiology, aetiology, pathogenesis, clinical manifestations and 
epidemiology.

2 Distinguish between the incidence and the prevalence of a disease.

3 Describe the four types of cellular adaptations, and suggest situations when each may occur.

4 Defi ne dysplasia, differentiate it from other cell adaptations, and outline its consequences.

5 Differentiate between the characteristics of reversible and irreversible cell injury.

6 Compare and contrast necrosis and apoptosis.

7 Differentiate between the types of necrotic cell death.

8 Identify the major agents of cell injury.

9 Describe the process of cell injury resulting from an ischaemic or hypoxic agent.

28/07/18   6:11 PM

should be assessed, as this will provide a more accurate account 
of changes in consciousness. When taken in the first hours of 
injury, the GCS score can also accurately predict probable 
outcomes.

A full set of observations are taken, with attention to blood 
pressure and temperature as possible causes. Widening pulse 
pressure may suggest increasing intracranial pressure (see 
Clinical Box 9.3). Hypothermia and hyperthermia can both 
influence levels of consciousness. Changes in respirations (rate, 
depth or rhythm) may imply injury and dysfunction to the 
respiratory centre in the pons (apneustic or pneumotaxic areas). 
Blood should be drawn for testing glucose, electrolyte and pH 
imbalance, as well as drug panels for commonly overdosed 
agents.

Pupillary response and size should be assessed. Both a direct 
response (shining the light into the pupil and watching that 
pupil’s response) and a consensual response (e.g. shining the 
light into the left pupil and watching the right pupil’s response 
and vice versa) should be assessed, as this will give an 
impression of the cranial nerve III function (oculomotor). 
Depending on levels of consciousness, motor and sensory limb 
assessments may be carried out to determine motor cortex 
function.

Imaging investigations will generally include a computed 
tomographic (CT) scan to determine the presence of any space-
occupying lesion, such as a tumour, or an abscess. Other 
pathology visible on a CT may include haemorrhage, 
hydrocephalus, oedema or infarction.

Depending on the presentation, a lumbar puncture may be 
performed if meningitis, encephalitis or subarachnoid 
haemorrhage is suspected. However, there are many 
contraindications to lumbar puncture, in which case other 
methods may be employed instead.

MANAGEMENT
An individual who is breathing spontaneously but has an ALOC 
should be placed in the recovery position. Airway management 
equipment such as a Guedel’s airway (oropharyngeal airway—
OP) can be inserted. If an individual tolerates the Guedel’s 
airway, then they need it! If an individual is able to remove the 
equipment with their tongue, they have sufficient control to 
maintain their own airway. Suction equipment should always 
be available. More invasive devices, such as laryngeal mask 
airways or endotracheal intubation, may be required for 
individuals who do not have sufficient respiratory effort or who 
have oxygenation issues.

Safety is the major concern in individuals with an ALOC. 
Bed rails and other devices to ensure safety should be instigated. 
Maintenance of inserted tubes and devices can become complex 
in a confused individual. Depending on the level of agitation, it 
may be safer to sedate and paralyse the individual. This decision 
will have logistical, personnel, equipment and outcome 
implications. In this event, mechanical ventilation must be 

CLINICAL BOX 9.2

Mnemonic for remembering causes of ALOC

With so many possible causes of ALOC, a helpful mnemonic for clinical 
practice is AEIOU TIPS.

A Alcohol/Arrhythmia*/Anoxia T Trauma/Temperature
E Epilepsy/Electrolytes/ I Infection 

Encephalopathy P Pulmonary embolus/Psychosis
I  Insulin (blood glucose level   S Stroke/Space-occupying  

or )   lesion/Seizure/Sodium
O Overdose 
U Uraemia
*Generally referred to as ‘dysrhythmia’ in this book.

CLINICAL BOX 9.1

AVPU scale

A—Alert
V—Voice
P—Pain
U—Unconscious

Initial rapid neurological assessment can be achieved by using 
the AVPU scale (see Clinical Box 9.1), whose name is an 
abbreviation of the scale’s parameters. In a most basic form, 
assessment by the AVPU scale (Alert, Voice, Pain, Unconscious) 
is a rapid and simple method to determine the gross level of 
consciousness. If the person is not alert, assessment is made by 
determining whether they respond to a voice; failing arousal to 
someone speaking to them, response to pain/noxious stimuli 
should be assessed by observing for a reaction to a trapezius 
squeeze or supraorbital pressure. If there is no response to 
noxious stimuli, they are deemed unresponsive. The AVPU scale 
is not considered a comprehensive assessment, but it is beneficial 
in its simplicity and is used in many clinical situations, including 
prehospital. Basic life support should be ongoing. A GCS should 
be undertaken as part of the secondary survey in a comprehensive 
assessment.

Methods to determine the cause of ALOC will be directed at 
the most obvious considerations based on the available history. 
Failing this, investigations should be aimed at common causes 
first. Clinical Box 9.2 provides a mnemonic as a prompt for 
common causes of ALOC.
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Re-perfusion injury
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recognised, and immune reactions then triggered. Immune cells 
are recruited to the site, and release a range of chemicals (see 
Chapters 3 and 8) that lead to the death of the infected cell. 
Unfortunately, the lack of specificity of this immune response 
and/or its magnitude may lead to injury to a significant number 
of normal cells that are in close proximity.

CHILDREN AND ADOLESCENTS

• Assessment of a child’s quadriceps femoris for atrophy or hypertrophy is a good clinical indicator of 
the need to continue investigations for the presence of neuromuscular disease.

• Hormonal changes from transition through growth stages can influence a child’s tissue. Tonsils can 
hypertrophy during childhood and atrophy after puberty; many other tissues hypertrophy as a result 
of puberty (e.g. secondary sex characteristics).

OLDER ADULTS

• As an individual ages, significant atrophy occurs in most major organs. These changes result in the 
increased need to observe for drug toxicities, hydration status, malnutrition and changes to strength 
and balance.

• Exercise can moderate age-related muscular atrophy to some degree.

• Hyperplasia of the prostate gland occurs as a direct result of ageing, and can negatively affect an 
older man’s urological and sexual function.

LIFESPAN 
ISSUES

IND IGENOUS  HEALTH  FAST  FACTS  AND  
CULTURAL  CONS IDERAT IONS

 Poor nutrition contributes to approximately 19% of the burden of 
disease for Aboriginal and Torres Strait Islander peoples.

 Estimations of food costs in rural and remote communities are 
considered to be approximately 30% higher than in major 
cities, which probably contributes to the very low fruit and 
vegetable intake described among Aboriginal and Torres Strait 
Islander groups.

 Poor nutrition results in the birth of low-birth-weight babies 
almost twice as frequently in Aboriginal and Torres Strait 
Islander women than in non-Indigenous women.

 Food security is a greater issue for Aboriginal and Torres Strait 
Islander peoples, with 22% of people reporting that at least one 
person went without food when the household ran out of food, 
compared to 3.7% in non-Indigenous Australian households.

 Māori or Pacific Islander babies are less likely than European 
New Zealand children to be breastfed.

 Based on a set of predetermined risk factors, Māori children 
make up 66% of children at risk of developing poor outcomes 
later in life, compared to 21% of European New Zealand children, 
12% of Pacific Islander children and only 2.1% of Asian New 
Zealand children.

 European New Zealand babies are, on average, given their first 
solids at approximately 5½ months of age. Māori babies are 
more likely to be given solids before 4 months of age.

Sources: Australian Bureau of Statistics (2015); Australian Health Ministers’ Advisory Council 
(2017); Australian Indigenous HealthInfoNet (2017); National Health and Medical Research 
Council (2013); New Zealand Ministry of Health (2017).

DNA, can enter a body cell and change its programming so that 
it becomes a factory for making new virus particles, or alter its 
structure in such a way that it is irreversibly damaged.

The immune system is responsible for neutralising and 
removing these microbial invaders. Infected body cells are 
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recognised, and immune reactions then triggered. Immune cells 
are recruited to the site, and release a range of chemicals (see 
Chapters 3 and 8) that lead to the death of the infected cell. 
Unfortunately, the lack of specificity of this immune response 
and/or its magnitude may lead to injury to a significant number 
of normal cells that are in close proximity.

CHILDREN AND ADOLESCENTS

• Assessment of a child’s quadriceps femoris for atrophy or hypertrophy is a good clinical indicator of 
the need to continue investigations for the presence of neuromuscular disease.

• Hormonal changes from transition through growth stages can influence a child’s tissue. Tonsils can 
hypertrophy during childhood and atrophy after puberty; many other tissues hypertrophy as a result 
of puberty (e.g. secondary sex characteristics).

OLDER ADULTS

• As an individual ages, significant atrophy occurs in most major organs. These changes result in the 
increased need to observe for drug toxicities, hydration status, malnutrition and changes to strength 
and balance.

• Exercise can moderate age-related muscular atrophy to some degree.

• Hyperplasia of the prostate gland occurs as a direct result of ageing, and can negatively affect an 
older man’s urological and sexual function.

LIFESPAN 
ISSUES

IND IGENOUS  HEALTH  FAST  FACTS  AND  
CULTURAL  CONS IDERAT IONS

 Poor nutrition contributes to approximately 19% of the burden of 
disease for Aboriginal and Torres Strait Islander peoples.

 Estimations of food costs in rural and remote communities are 
considered to be approximately 30% higher than in major 
cities, which probably contributes to the very low fruit and 
vegetable intake described among Aboriginal and Torres Strait 
Islander groups.

 Poor nutrition results in the birth of low-birth-weight babies 
almost twice as frequently in Aboriginal and Torres Strait 
Islander women than in non-Indigenous women.

 Food security is a greater issue for Aboriginal and Torres Strait 
Islander peoples, with 22% of people reporting that at least one 
person went without food when the household ran out of food, 
compared to 3.7% in non-Indigenous Australian households.

 Māori or Pacific Islander babies are less likely than European 
New Zealand children to be breastfed.

 Based on a set of predetermined risk factors, Māori children 
make up 66% of children at risk of developing poor outcomes 
later in life, compared to 21% of European New Zealand children, 
12% of Pacific Islander children and only 2.1% of Asian New 
Zealand children.

 European New Zealand babies are, on average, given their first 
solids at approximately 5½ months of age. Māori babies are 
more likely to be given solids before 4 months of age.

Sources: Australian Bureau of Statistics (2015); Australian Health Ministers’ Advisory Council 
(2017); Australian Indigenous HealthInfoNet (2017); National Health and Medical Research 
Council (2013); New Zealand Ministry of Health (2017).

DNA, can enter a body cell and change its programming so that 
it becomes a factory for making new virus particles, or alter its 
structure in such a way that it is irreversibly damaged.

The immune system is responsible for neutralising and 
removing these microbial invaders. Infected body cells are 
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Clinical snapshots

These concept maps are designed 
to demonstrate the critical links 
between pathophysiology, clinical 
manifestations and management. 
They are a key feature for integrating 
the science and clinical practice 
components of the text. Ideal for 
visual learners, the boxes in the 
diagrams are colour-coded—pink 
(pathophysiology), blue (clinical 
manifestations) and yellow 
(management)—for quicker 
understanding and application.

Key clinical issues

This is a summary of the significant 
principles in each chapter that are 
central to providing safe, informed, 
clinical practice.

Chapter review and Review 
questions

A summary of the key content 
essential to understanding the 
pathophysiological knowledge in 
each chapter is provided. Questions 
enable the student to assess, 
review and consolidate what they 
have learnt in the chapter.

Health professional connections

This feature enables students to 
understand the roles and 
importance of the various health 
professionals with whom they will 
work in an inter-professional team. 
This information is presented in the 
context of the management of the 
specific disorders discussed in each 
chapter.

Case studies

Clinically accurate and realistic 
scenarios allow students to apply, 
synthesise and evaluate their 
knowledge, and in some instances 
predict clinical outcomes.
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Figure 21.4

Clinical snapshot: Pernicious anaemia

 5 decreased; IF 5 intrinsic factor; IV 5 intravenous.
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K E Y  C L I N I C A L  I S S U E S
• Following trauma or surgery, excessive inflammation can result in limb-

threatening neurovascular compromise. Undertake frequent 
neurovascular assessment distal to the site of injury. Observe for 
changes in colour, warmth, movement and sensation.

• Appropriate positioning to promote venous return and lymphatic 
drainage will assist in reducing oedema.

• Oedema can result in challenges to skin integrity. Ensure that pressure 
area care is undertaken frequently in individuals with excessive 
inflammation.

• Use of non-steroidal anti-inflammatory drugs (NSAIDs) in the control of 
inflammation can be beneficial; however, NSAID therapy can also 
induce gastric ulcers, photosensitivity and kidney failure, depending on 
the dose and the duration of treatment. Use of NSAIDs in certain 
groups can be dangerous. Individuals with asthma have an increased 
risk of serious adverse reactions, and the use of aspirin in children is 
associated with Reye’s syndrome.

C H A P T E R  R E V I E W
• The purpose of inflammation is to neutralise an agent of injury and 

stop further damage. It also prepares the site of injury for healing.

• The cardinal signs of inflammation are swelling, redness, warmth, pain 
and loss of function. The suffix representing an inflammatory condition 
is -itis.

• A range of chemicals released into the site of tissue injury mediate the 
induction and magnitude of the process of inflammation. The key pro-
inflammatory chemical mediators are prostaglandins, histamine, 
leukotrienes, kinins, cytokines, platelet-activating factor, thromboxanes, 
nitric oxide and neuropeptides.

• The vascular phase of acute inflammation comprises tissue 
vasodilation and increased capillary permeability. Three important 
cascading reactions contribute to the inflammatory response: the 
complement system, coagulation and the kinin–kallikrein system.

• The cellular phase involves the movement of immune cells to the site 
of the inflammation in order to neutralise the agent of injury and 
prepare the site for healing. The phagocytic cells, monocytes/
macrophages and neutrophils play a key role in this phase.

• The fluid that accumulates in the site of inflammation is called an 
exudate. The four main types of exudate are: serous, fibrinous, purulent 
and haemorrhagic.

• Chronic inflammation is defined as the persistence of the response for 
more than two weeks. Chronic inflammation can be distinctly different 
from the acute response. When this occurs, neutrophils die out and 
lymphocytes can infiltrate the site along with monocyte/macrophages—
these become the dominant cell types in the site. By this stage, there is 
little evidence of the vascular phase of the acute inflammatory 
response. 

• The definition of acute and chronic inflammation can be simplistic and 
arbitrary. In inflammation, a complex interplay between states occurs, 
which means that aspects of acute inflammation can be present during 
chronic states, and significant cell damage is not limited to only the 
chronic form. 

• Chronic inflammatory processes may damage parenchymal cells, which 
are replaced by fibrous connective tissue produced by local fibroblasts. 
This fibrosis can lead to significant scarring and deformity. Walled-off 

areas within the site of chronic inflammation that are calcified and 
hard are called granulomas. Cells within a granuloma tend to undergo 
liquefactive necrosis, leaving a hollowed-out structure.

• Healing and repair processes restore the lost parenchyma and re-
establish the continuity of the tissue framework through scar formation. 
Healing and repair processes comprise debridement, epithelialisation, 
regeneration of parenchyma, formation of granulation tissue and wound 
contraction.

• First intention healing involves minimal loss of functional cells. Healing 
is relatively quick and uncomplicated. Second intention healing 
involves a significant loss of tissue framework and is characterised by 
significant scarring and little parenchymal regeneration. Second 
intention healing is more prolonged, and is often associated with 
complications such as contractures.

• A number of factors can greatly influence the degree and rate of 
healing. These include blood supply to the affected area, the 
oxygen-carrying capacity of the blood, nutrition (especially glucose, 
vitamin C and protein availability), infection, drug therapy and 
movement.

R E V I E W  Q U E S T I O N S
1 Briefly outline the pathophysiological processes underlying each of the 

following cardinal signs of inflammation:

a swelling

b pain

c increased warmth

2 Determine the body tissue affected in the following inflammatory 
conditions (Note: You may have to do some research):

a laryngitis

b cellulitis

c blepharitis

d rhinitis

3 What are the roles for each of the following pro-inflammatory chemical 
mediators?

a histamine

b cytokines

c nitric oxide

d leukotrienes

4 In what ways does the complement system contribute to inflammation?

5 Which type of exudate is particularly associated with the following?

a abscesses

b blisters

c adhesions

6 In what ways is it possible to differentiate between acute and chronic 
inflammation?

7 Arrange the following in the correct sequence for the healing and repair 
processes:

scar formation debridement

wound contraction regeneration

epithelialisation

8 Compare and contrast first and second intention healing.

9 How can movement and poor blood flow affect healing?
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H E A L T H  P R O F E S S I O N A L  C O N N E C T I O N S
Midwives Intrauterine infl ammation can occur as a result of microbial invasion of the amniotic cavity (MIAC). As a result, the risk of preterm 
labour is increased, and therefore issues relating to lung immaturity are also amplifi ed. Premature rupture of membranes increases the risk of 
MIAC, and therefore preterm labour. These women are more likely to develop chorioamnionitis. The presence of microbes (or colonisation) 
alone will not necessarily result in poorer clinical outcomes; however, a fetal infl ammatory response may occur, which will infl uence gestation 
time and premature delivery. Microbial contamination can occur by ascending through the cervix or, less commonly, as a haematogenous 
dissemination, or from instrumentation from invasive procedures such as amniocentesis. Midwives should be familiar with the signs of MIAC, 
and ensure that they seek assistance from other members of the health care team to ensure a positive outcome.

Physiotherapists/Exercise scientists Exercise can reduce C-reactive protein and infl ammatory cytokines. It is well established that 
exercise can have anti-infl ammatory effects; however, some important considerations—such as the type, duration and intensity of the exercise—
can infl uence this effect. Strenuous exercise can induce pro-infl ammatory mediators as well as anti-infl ammatory cytokines. It is important to 
understand the infl uence of short-term strenuous exercise and also prolonged exercise on the immune system and the infl ammatory response. 
Exercise professionals assisting clients with infl ammatory disorders must ensure that the individual effects of the disease process are 
considered when developing an exercise or rehabilitation program.

All allied professionals Infl ammation can be a sign of infection. It is important that when working with a client, all observations of 
infl ammation are reported to other members of the health care team so that further investigation and management can be instituted. Early 
treatment will often result in a less serious clinical outcome, reducing morbidity and mortality risks. Open communication with all members of 
the health care team will result in the provision of a better service.

C A S E  S T U DY
Mrs Linda Carter is a 35-year-old woman (UR number 654238). She has been admitted for management of cellulitis on her right calf. She suspects the 
original insult was a spider bite, although she never saw the spider. However, she did see two small puncture marks when she first noticed the wound. Over 
the next few days, the site became red and inflamed, a red line began tracking up the inside of her right thigh, and she developed bilateral inguinal 
lymphadenopathy. Her observations were as follows:

 Temperature Heart rate Respiration rate Blood pressure SpO2
 38°C 80 20 116⁄76 98% (RA*)

*RA 5 room air.

Mrs Carter was commenced on intravenous antibiotics, paracetamol q6h PRN and daily dressings as necessary. Although no pus was observed, a swab was 
taken of the lesion. Her admission pathology results have returned as shown overleaf.
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A suite of learning resources is provided to assist with delivery of the content, as well as to support teaching and learning.

TEST BANK 
The Test Bank provides a wealth of accuracy-verified testing material. Updated for the new edition, each chapter offers a wide 
variety of question types, arranged by learning objective and tagged by NMBA standards. Questions can be integrated into 
Blackboard, Canvas or Moodle Learning Management Systems.

DIGITAL IMAGE POWERPOINT SLIDES 
All the diagrams and tables from the course content are available for lecturer use.

SOLUTIONS MANUAL 
The Solutions Manual provides educators with detailed, accuracy-verified solutions to in-chapter and end-of-chapter problems 
in the book.

Educator resources




