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Rationales provided for all answers

Clinical Cases: Medical-Surgical Nursing Case Studies is perfect
for use during exam preparation or as a study tool, providing an
engaging approach to learning and revision.
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Clinical Cases: Medical-Surgical Nursing Case Studies can be used in
conjunction with Lewis’s Medical-Surgical Nursing 3rd edition as part of
the suite of resources for undergraduate and Diploma of nursing students.
Each case starts with an introduction, where the presenting condition and
symptoms are outlined and as the case progresses, more details of the
patient’s condition, tests, medications and other considerations are provided.
All cases come together with a conclusion where the patient outcomes are
highlighted, followed by a discussion of the key considerations for the case.
Multiple Choice Questions are integrated throughout and rationales are
provided for all answers.
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likely to encounter in a variety of practice settings.

er

APPLY THEORY TO PRACTICE
WITH THE CLINICAL CASES SERIES

CLINICAL

ap
t

CALCULATIONS

CLINICAL CASES

DRUG

Adriana Tiziani

CLINICAL CASES
SERIES

Sa

m
pl

e

ch

ap
t

er

©

El

se
vi

er

Au
st
ra
lia

To enrich your learning experience

ch00-i-xiv-9780729542340.indd 1

14/09/2015 4:23 pm

Au
st
ra
lia
er
se
vi
El
©
er
ap
t
ch
e
m
pl
Sa
ch00-i-xiv-9780729542340.indd 2

14/09/2015 4:23 pm

Au
st
ra
lia

se
vi

er

DRUG CALCULATIONS

©

El

CASE STUDIES

Sa

m
pl

e

ch

ap
t

er

Adriana Tiziani

ch00-i-xiv-9780729542340.indd 3

14/09/2015 4:23 pm

C

Sa

m
pl

e

ch

ap
t

er

©

El

se
vi

er

Au
st
ra
lia

C

ch00-i-xiv-9780729542340.indd 4

14/09/2015 4:23 pm

CLINICAL

©

El

DRUG

se
vi

er

Au
st
ra
lia

CASES
ap
t

er

CALCULATIONS

Sa

m
pl

e

ch

CASE STUDIES

ch00-i-xiv-9780729542340.indd 5

Adriana Tiziani

14/09/2015 4:23 pm

Elsevier Australia. ACN 001 002 357
(a division of Reed International Books Australia Pty Ltd)
Tower 1, 475 Victoria Avenue, Chatswood, NSW 2067
Copyright © 2016 Elsevier Australia.

Au
st
ra
lia

All rights reserved. No part of this publication may be reproduced or transmitted in any form or by
any means, electronic or mechanical, including photocopying, recording, or any information storage
and retrieval system, without permission in writing from the publisher. Details on how to seek
permission, further information about the Publisher’s permissions policies and our arrangements
with organisations such as the Copyright Clearance Center and the Copyright Licensing Agency, can
be found at our website: www.elsevier.com/permissions.
This book and the individual contributions contained in it are protected under copyright by the
Publisher (other than as may be noted herein).

er

Notice
Knowledge and best practice in this field are constantly changing. As new research and experience
broaden our understanding, changes in research methods, professional practices, or medical
treatment may become necessary.

se
vi

Practitioners and researchers must always rely on their own experience and knowledge in evaluating
and using any information, methods, compounds, or experiments described herein. In using
such information or methods they should be mindful of their own safety and the safety of others,
including parties for whom they have a professional responsibility.

er

©

El

With respect to any drug or pharmaceutical products identified, readers are advised to check the
most current information provided (i) on procedures featured or (ii) by the manufacturer of each
product to be administered, to verify the recommended dose or formula, the method and duration
of administration, and contraindications. It is the responsibility of practitioners, relying on their own
experience and knowledge of their patients, to make diagnoses, to determine dosages and the best
treatment for each individual patient, and to take all appropriate safety precautions.

ch

ap
t

To the fullest extent of the law, neither the Publisher nor the authors, contributors, or editors, assume
any liability for any injury and/or damage to persons or property as a matter of product liability,
negligence or otherwise, or from any use or operation of any methods, products, instructions, or
ideas contained in the material herein.

e

National Library of Australia Cataloguing-in-Publication Data

m
pl

Tiziani, Adriana, author.
Clinical cases : drug calculations case studies / Adriana
Tiziani.

Sa

9780729542340 (paperback)
Pharmaceutical arithmetic—Problems, exercises, etc.
Drugs—Administration—Problems, exercises, etc.
Drugs—Administration—Case studies.
Nursing—Mathematics.
615.1401513
Senior Content Strategist: Libby Houston
Content Development Specialists: Natalie Hamad/Elizabeth Coady
Project Manager: Devendran Kannan
Edited by Rosemary McDonald
Proofread by Tim Learner
Design by Georgette Hall
Typesetting by Midland Typesetters
Printed in China by CTPS

ch00-i-xiv-9780729542340.indd 6

14/09/2015 4:23 pm

TABLE OF CONTENTS
Case Studies
General Adult
3

Epilepsy
Mary Huynh

11

Au
st
ra
lia

Diabetes
Mary Huynh

Gastrointestinal bleed
Nicole Blakey

18

Anticoagulation
Nicole Blakey

25

General Paediatric

35

er

Managing acute asthma
Adriana Tiziani & Janet deLange

42

Management of a neonate with bacterial meningitis
Mandy El Ali

52

Management of a child with a urinary tract infection (UTI)
Mandy El Ali

64

©

El

se
vi

Management of a child with gastroenteritis
Mandy El Ali

er

Aged Care

75

Medication administration for the older person in the
community
Jan Skinner

81

e

ch

ap
t

Medication administration for the older person within a
residential aged care facility
Margaret Webb

m
pl

Medication and the older person with dementia
Lisa Hee

Sa

Medication administration for the older person admitted
to the acute care environment
Margaret Webb, Jan Skinner & Lisa Hee

89

96

Palliative Care
Managing complex pain using opioids and adjuvant
medications
Peta McVey

105

Managing breathlessness and associated anxiety
Peta McVey

115

Polypharmacy and end of life issues
Peta McVey

123

vii

ch00-i-xiv-9780729542340.indd 7

14/09/2015 4:23 pm

Symptom management at end of life
Peta McVey

132

Midwifery
Induction of labour and group B streptococcus (GBS)
Megan Cooper

141

Elective lower segment caesarean section (LSCS)
Megan Cooper

151

Iron deficiency anaemia
Heather Dunnachie & Cathy Kempster

170

Answers and Rationales

er

General Adult

se
vi

Diabetes
Epilepsy
Gastrointestinal bleed

©

General Paediatric

El

Anticoagulation

159

Au
st
ra
lia

Threatened preterm labour and urinary tract
infections (UTIs)
Cathy Kempster & Heather Dunnachie

179
183
186
189
192

Management of a child with gastroenteritis

195

Management of a neonate with bacterial meningitis

197

Management of a child with a urinary tract infection (UTI)

199

ch

Aged Care

ap
t

er

Managing acute asthma

202

e

Medication administration for the older person within a
residential aged care facility

206

Medication and the older person with dementia

211

Medication administration for the older person admitted
to the acute care environment

216

Sa

m
pl

Medication administration for the older person in the
community

Palliative Care
Managing complex pain using opioids and adjuvant
medications

221

Managing breathlessness and associated anxiety

224

Polypharmacy and end of life issues

227

Symptom management at end of life

230

viii

ch00-i-xiv-9780729542340.indd 8

14/09/2015 4:23 pm

Midwifery
234

Elective lower segment caesarean section (LSCS)

238

Threatened preterm labour and urinary tract
infections (UTIs)

2 41

Iron deficiency anaemia

243

Sa

m
pl

e

ch

ap
t

er

©

El

se
vi

er

Au
st
ra
lia

Induction of labour and group B streptococcus (GBS)

ix

ch00-i-xiv-9780729542340.indd 9

14/09/2015 4:23 pm

About the Editor

er

Au
st
ra
lia

Adriana Tiziani completed a Bachelor of Science degree at Monash
University before undertaking a Diploma of Education at Melbourne
University. After teaching in the secondary sector and taking some
time to travel overseas, Adriana returned to Australia and undertook
an accelerated nursing program at the Alfred Hospital in Melbourne.
After working at the Alfred Hospital for a number of years, she moved
to combine nursing and education and taught at the Royal Melbourne
Hospital in the last hospital-based nursing program in Victoria. Here
she met Margaret Havard and joined forces in writing the 4th edition
of A Nursing Guide to Drugs. After this edition, Adriana became the
sole author although Margaret’s involvement was acknowledged with
the title changed to Havard’s Nursing Guide to Drugs and will soon be
in its 10th edition.

Sa

m
pl

e

ch

ap
t

er

©

El

se
vi

When the hospital training program at the Royal Melbourne
finished, Adriana moved into community-based education before
returning to the Royal Melbourne Hospital to work with nurses in the
graduate nursing program. During this time, she undertook a Master
of Educational Studies at Monash University. After having twin boys,
Adriana returned to education, working as a sessional educator with
the postgraduate studies in wound care. Currently, Adriana is Director
of Postgraduate Studies in Wound Care at Monash University.

x

ch00-i-xiv-9780729542340.indd 10

14/09/2015 4:23 pm

Contributors
Mandy El Ali MANF, MACCYPN, MACN, MNTEU, RN, BHS, MN, Grad Dip
Paediatrics, Grad Cert Paediatrics, Grad Cert Higher Ed, PhD Candidate

Clinical Nurse Specialist, Sunshine Hospital, Victoria, Australia
Lecturer of Nursing, Australian Catholic University, Victoria, Australia

Au
st
ra
lia

Nicole Blakey RN, BN, Grad Dip Crit Care, MN
Nursing Clinical Coordinator/Lecturer in Nursing, Australian Catholic
University, Victoria, Australia
Megan Cooper BMid, BHSc (Hons), PhD Candidate
Tutor, Clinical Facilitator, Academic Liaison, School of Nursing and
Midwifery, University of South Australia, South Australia, Australia

se
vi

er

Janet deLange RN, MN (ed), Post Grad Dip (paeds), BN
Lecturer, School of Nursing and Midwifery, Monash University,
Victoria, Australia

©

El

Heather Dunnachie MEd, RGN, RM, RT
Lecturer in Midwifery, School of Nursing and Midwifery, University of
South Australia, South Australia, Australia

ch

ap
t

er

Lisa Hee Med (Prof), MMgt (Aged), Grad Dip Nsg (Ger), BN, RN, PhD, MACHSE
Director Of Healthy Ageing and Dementia Programs CQ University,
Queensland, Australia
Consulting Director Elite Health Care Consultancy Australia
Mary Huynh BN, Grad Cert TE, PG CertN (ResMeth), PGDipNP (Paed),

e

MAdvNursPrac

m
pl

Lecturer in Nursing, Australian Catholic University, Victoria, Australia

Sa

Catherine Kempster BMid, MMid Candidate
Clinical Midwife, University of South Australia, South Australia,
Australia
Peta McVey RN, Oncology Cert, Grad Cert Clinical Trials Mgt, Grad Dip
Pal Care, MN (Research), PhD

Senior Lecturer, Sydney Nursing School, The University of Sydney,
New South Wales, Australia

xi

ch00-i-xiv-9780729542340.indd 11

14/09/2015 4:23 pm

Jan Skinner DipAppSc, BN, MN, Grad Cert Mgt, MACN
Facility Manager, Residential Aged Care
Margaret Webb RN, RM, BNurs, Grad Cert (TESOL), Grad Dip FET,
AdvDipBusMan, Med (AWE)

Sa

m
pl

e

ch

ap
t

er

©

El

se
vi

er

Au
st
ra
lia

Director, MW Projects, Queensland, Australia

xii

ch00-i-xiv-9780729542340.indd 12

14/09/2015 4:23 pm

Reviewers
Mandy El Ali MANF, MACCYPN, MACN, MNTEU, RN, BHS, MN, Grad Dip
Paediatrics, Grad Cert Paediatrics, Grad Cert Higher Ed, PhD Candidate

Clinical Nurse Specialist, Sunshine Hospital, Victoria, Australia
Lecturer of Nursing, Australian Catholic University, Victoria, Australia

Au
st
ra
lia

Kathryn Austin RN, Dip App Sc, Grad Dip VET, MEd,
Head Teacher, Community Services & Health, TAFE Northern
Sydney Institute, New South Wales, Australia

Clare Davison RN, RM, Post Grad Dip Midwifery, Mphil
Midwifery Lecturer, Edith Cowan University, Western Australia, Australia

se
vi

er

Julie-Anne Fleet, BAppSc (Dev Dis), Grad cert (Rehab), BMid (Hons), PhD
Midwifery Program Coordinator (Clinical), University of South
Australia, South Australia, Australia

Sadie Geraghty BA (Hons), BSc (Hons), MMid, MEd, Grad Cert Ed, Grad Cert

El

ERM, Grad Cert Clinical Preceptorship, DipCnslgSkills, RM, PhD Candidate

ap
t

er

©

Coordinator Master of Midwifery Practice and Midwifery and Nursing
Lecturer, School of Nursing and Midwifery, Edith Cowan University,
Western Australia, Australia
Adjunct Teaching Fellow, Curtin University, Western Australia, Australia

ch

Jayne Hewitt RN, BN, LLB, LLM
Lecturer, School of Nursing and Midwifery, Griffith University,
Queensland, Australia

Sa

m
pl

e

Angela Marie Kucia PhD, BN, MA, Grad Cert Ed
Senior Lecturer, School of Nursing and Midwifery, University of
South Australia, South Australia, Australia
Clinical Practice Consultant – Chest Pain Assessment, Lyell McEwin
Hospital, South Australia, Australia
Sharon Latimer RN, BN, MN, MAP, Grad Dip Learning & Teaching
Lecturer, School of Nursing and Midwifery, Griffith University,
Queensland, Australia
Julie Martyn MEd (T&D), BNur, Dip AppSci (Nursing), MRCNA
Senior Lecturer, School of Nursing and Midwifery, University of
Southern Queensland, Queensland, Australia

xiii

ch00-i-xiv-9780729542340.indd 13

14/09/2015 4:23 pm

Andrea Middleton RN, BN (Hons), Master Clinical Nursing (Paediatrics)
Lecturer, School of Health Sciences, University of Tasmania,
Tasmania, Australia
Clinical Nurse Educator, Royal Hobart Hospital, Tasmania, Australia
Trudi Steedman RN, BN, MN
Paediatric Clinical Nurse Consultant, Royal Hobart Hospital,
Tasmania, Australia

Au
st
ra
lia

Nimisha Waller RGON, RM, ADM, PG (Dip) UK, Master in Midwifery,
DHSc Candidate

Senior Lecturer in Midwifery, School of Clinical Sciences, Auckland
University of Technology, New Zealand
Lead Maternity Carer (Midwifery), Auckland, New Zealand

Sa

m
pl

e

ch

ap
t

er

©

El

se
vi

er

Cecilia Yeboah RN, RM, MN, PhD, MRCNA
Lecturer in Nursing/International Academic Advisor – Nursing,
School of Nursing, Midwifery and Paramedicine, Australian Catholic
University, Victoria, Australia

xiv

ch00-i-xiv-9780729542340.indd 14

14/09/2015 4:23 pm

Au
st
ra
lia

Case Study 1
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Introduction: presenting condition
and symptoms

El

se
vi

Diabetes is the fastest growing chronic illness in Australia and New
Zealand (Diabetes Australia 2015a; Ministry of Health NZ 2013), and
according to the World Health Organization (WHO) (2015) by 2030
this illness will be the 7th leading cause of death worldwide.
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Diabetes is a chronic metabolic illness characterised by an
absence or insufficient production of insulin, which results in
hyperglycaemia. There are three types of diabetes, which differ by the
underlying cause of the hyperglycaemia. Type 1 diabetes results from
destruction of beta cells in the islets of Langerhans in the pancreas,
which leads to an absolute lack of insulin production (McCance and
Huether 2014). Type 2 diabetes is more common, and affects 85–90%
of people with diabetes (Diabetes Australia 2015a). This illness
develops from a combination of genetic and lifestyle factors and is
characterised by impaired insulin secretion and increased insulin
resistance (Ozougwu et al 2013). Gestational diabetes develops during
pregnancy and increases the risk of complications during pregnancy.
This type of diabetes generally resolves after the pregnancy, but the
woman may have a higher risk of developing type 2 diabetes in the
future (WHO 2015).
All patients with diabetes who require surgery need to have
good blood glucose management in the perioperative phase
to reduce the complications associated with hyperglycaemia
or hypoglycaemia during the intraoperative and postoperative
periods. According to the National Health Service (NHS) Diabetes
(2011), any surgical procedure can result in endocrine stress with
subsequent release of stress hormones such as cortisol, and can
3
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increase the risk of hyperglycaemia. This means the patient will need
to be carefully monitored and may require changes to their usual
insulin regimen to ensure they remain normoglycaemic.
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Shirley Smith is a 26-year-old female who has a history of type 1
diabetes, which is well controlled with a continuous subcutaneous
Novorapid insulin infusion (insulin pump). She has presented to the
emergency department with constant abdominal pain located in
the lower right quadrant, with rebound tenderness on examination.
On assessment she is febrile to 38.2°C and a diagnosis of appendicitis
with possible peritonitis is made. She is currently fasting for an
emergency appendicectomy, and her continuous insulin pump has
been ceased. Shirley is ordered an IV Actrapid insulin infusion with a
concurrent dextrose infusion as per the hospital policy, to maintain
normoglycaemia.
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1. What is the function of insulin in maintaining blood glucose
level (BGL)?
a.
Insulin enhances cellular glucose uptake, and stimulates
glycogenesis.
b. Insulin enhances cellular glucose uptake, and stimulates
gluconeogenesis.
c.
Insulin reduces cellular glucose uptake, and inhibits
gluconeogenesis.
d. Insulin enhances the breakdown of triglycerides,
glycogen and protein.
2. Which of the following is not considered to be true of an
insulin pump?
a.
Insulin is absorbed more effectively and predictably.
b. It reduces the risk of developing hypoglycaemia or
hyperglycaemia.
c.
It does not offer flexibility about the timing of meals and
amount of carbohydrates eaten.
d. It can assist with maintaining HbA1c levels ≤ 7%.

Phase 1
According to Diabetes Australia (2014), Australia has one of the
highest rates of type 1 diabetes in the world. Insulin pumps administer
a basal amount of rapid acting insulin subcutaneously, and a bolus
dose of insulin is self-administered prior to meals or to correct
hyperglycaemia. Insulin pumps allow people with type 1 diabetes
4
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to regulate their blood glucose level (BGL) consistently by reducing
the risk of fluctuations in blood glucose level, while increasing the
flexibility they can have with meal times and the amount of food
they can consume – this has been shown to have a positive impact of
their quality of life (Craig et al 2011; Diabetes Australia Victoria 2013;
McKenna and Lim 2014).
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According to the Australian Diabetes Society (2012), if a patient
is fasting for major surgery the continuous subcutaneous insulin
infusion must be removed. This is due to potential fluctuations
in haemodynamic status during surgery, as stress hormones can
be released leading to increased insulin needs, as well as varied
absorption of subcutaneous insulin. As Shirley has been admitted
for an emergency appendicectomy, considered to be a major
procedure, it is essential that she is changed to an IV Actrapid
insulin infusion to ensure there is better control of her BGL.
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The nurse prepares the Actrapid infusion as per the medication
order and has it double checked by a colleague.
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1. The nurse has added 50 units of Actrapid with 49 mL of
NaCl 0.9% made up to a 50 mL syringe. The order is to infuse
Actrapid at 6 units/hr. What rate in mL/hr will the nurse need
to program into the IV pump?
a.
0.6 mL/hr
b. 5 mL/hr
c.
6 mL/hr
d. 60 mL/hr
2. When a patient is on an Actrapid infusion, which of the
following signs will the nurse need to monitor that indicates
the patient is becoming hypoglycaemic?
a.
Fatigue, headache, dizziness, tachycardia
b. Sweating, increased thirst, fatigue, tachycardia
c.
Polyuria, headache, trembling, diaphoresis
d. Oliguria, headache, trembling, diaphoresis

Phase 2
The aim of an intravenous Actrapid insulin infusion is to regulate
the BGL in the patient with diabetes, while the addition of a dextrose
infusion is to provide a source of glucose (NHS Diabetes 2011).
The nurse needs to ensure that regular BGL measurements are
completed as patients with diabetes are at risk of developing
5
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complications such as hypoglycaemia, which is related to insulin
administration. Hypoglycaemia is defined as a BGL reading less
than 4.0 mmol/L, and this can occur with or without symptoms
(Diabetes Australia 2015b).
The nurse measures Shirley’s BGL and it is found to be 3 mmol/L
and Shirley is assessed to be asymptomatic.

er

Au
st
ra
lia

1. What are the nurse’s actions based on this result?
a.
Administer 50 units of Actrapid insulin via IV, and
re-check BGL in 15 minutes.
b. Administer 25 mL of 50% dextrose via IV, and re-check
BGL in 15 minutes.
c.
Administer 25 mL of 5% dextrose via IV, and re-check
BGL in 15 minutes.
d. Administer 250 mL of apple juice orally, and re-check
BGL in 15 minutes.
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2. What is the rationale for having a background infusion of 5%
dextrose with the Actrapid infusion?
a.
There is no need for the nurse to monitor BGL as the
patient will be normoglycaemic.
b. The dextrose should not be administered as the patient
has diabetes, therefore the order is incorrect.
c.
It prevents hyperglycaemia in fasting patients.
d. It prevents hypoglycaemia in fasting patients.

ch

Phase 3
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After managing her hypoglycaemia Shirley’s BGL is now stable and
she has gone to theatre for her appendicectomy. Her BGL remained
stable intraoperatively, and she will continue the IV Actrapid insulin
infusion for another 24 hours until she is able to tolerate sufficient
oral intake.
The doctors have ordered 16 units of Protaphane and 4 units of
Actrapid to be administered subcutaneously once her IV Actrapid
insulin infusion is ceased.
1. What dose is in the syringe above?
a.
16 mL
b. 1.6 mL
c.
16 units
d. 1.6 units

6
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2. Protaphane is a cloudy
insulin and Actrapid is a
clear insulin. The medication
order is to administer
subcutaneous 16 units of
Protaphane and 4 units of
Actrapid. Based on this, the
nurse will:
a.
Draw up the
Protaphane and
Actrapid separately
and administer via
two syringes.
b. Draw up the
Protaphane first, then
the Actrapid in one
syringe and administer
via subcutaneous
Figure 1: Insulin syringe with
16 units cloudy insulin
route.
c.
Draw up the Actrapid first, then the Protaphane
in one syringe and administer via subcutaneous
route.
d. You cannot give two different types of insulin and
request a review from the doctor.

ch

Conclusion: patient outcome
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The 24-hour postoperative period was uneventful and Shirley’s
pain was well controlled with oral and IV opioids. She remained
normoglycaemic after the IV Actrapid insulin infusion was ceased
and was recommenced on her continuous subcutaneous insulin
infusion to prepare for discharge. As she was haemodynamically
stable and her BGL remained within normal limits, Shirley was
discharged two days post appendicectomy.
To ensure that her BGLs remained stable, Shirley received a
referral to a dietitian for meal plans, which included similar amounts
of carbohydrates to what she was consuming before the surgery.
She was encouraged to recommence her usual diet as soon as she
was able to, as well as increase her BGL monitoring. In addition,
the diabetes nurse educator provided Shirley with education about
how to manage any potential complications, such as unresolved
pain resulting in reduced oral intake, hyperglycaemia or problems
7
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resuming her usual insulin regimen. Her follow-up care included an
appointment with her endocrinologist and an outpatient surgical
review for her abdominal wound site.

Discussion
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According to NHS Diabetes (2011), any surgical procedure can
result in endocrine stress with subsequent release of stress
hormones. This increases insulin resistance and leads to
hyperglycaemia, and can result in ketogenesis in a patient with
type 1 diabetes (McCance and Huether 2014). Ketogenesis is the
breakdown of fatty acid in the absence of insulin, and ketones
accumulate in the blood causing metabolic acidosis and severe
fluid and electrolyte imbalances (Gosmanov et al 2014). This
hyperglycaemic crisis is known as diabetic ketoacidosis (DKA), and
the associated morbidity and mortality requires close monitoring
of the patient’s BGL especially during stressful experiences such
as surgery.
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Other factors that can affect glycaemic control are nutritional
intake, activity levels and insulin administration (NHS Diabetes
2011). Patients who have an insulin pump are required to learn
how to count carbohydrate intake so that they are able to calculate
their bolus insulin dose prior to meals. Health professionals need
to take into consideration that their patient’s oral intake may
decrease after any surgical procedure due to various factors and,
in patients who have diabetes, this can result in hypoglycaemia
particularly when they are still administering insulin. The patient
needs to be educated about the presenting signs and symptoms
of hypoglycaemia, which can include pallor, sweating,
restlessness, fatigue, palpitations and altered level of consciousness
(McCance and Huether 2014). Every patient with diabetes requires
a plan to manage acute complications of hypoglycaemia and
hyperglycaemia, and in the post-operative phase they are advised
to increase the frequency of BGL checks until they maintain
glycaemic control.
The need for an insulin infusion pre-operatively is dependent
on the patient’s clinical status and the length of fasting required. As
discussed in phase 2, an insulin infusion will allow closer regulation
of the patient’s glucose level. There is evidence to suggest that
pre-operative hyperglycaemia is an important marker for adverse
outcomes in patients with diabetes, and by controlling this modifiable
factor it can reduce patient complications in the post-operative period
(Kwon et al 2013).
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Case Study 3
Gastrointestinal
bleed
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Introduction: presenting condition
and symptoms
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Gastrointestinal bleeding can be the result of a number of
conditions, however the most common are gastritis and peptic ulcer
disease (PUD). Both of these conditions can occur in the stomach,
duodenum and lower oesophagus. This is a common disorder
that affects millions of people worldwide and the associated
complications can have a large impact on quality of life and
healthcare costs (Lockrey and Lim 2011). Risk factors for both of
these conditions include certain medications, Helicobactor pylori
(H. pylori) infection, alcohol consumption, smoking and stress
(Dempsey 2014a).
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Mr Graham Stewart is a 58-year-old business manager who has
presented to the emergency department with haematemesis and
increasing abdominal pain, which has worsened in the last hour. His
wife estimates that he vomited approximately 50 mL of coffee-like
fluid last night and a further 400 mL of fresh blood at home just before
they came into the hospital. Additionally, Mr Stewart identified that
his bowel movement this morning was loose, dark-black and tar-like
with an offensive odour. Mrs Stewart also states that her husband has
‘lost the colour from his cheeks’.
On admission, Mr Stewart states that he has experienced
abdominal discomfort for the past several weeks and the associated
nausea has reduced his appetite. As a result he has had minimal
oral intake and has lost approximately 2 kg in weight. He usually
consumes two beers in the evening 3–4 times per week; however, he
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has not ‘felt like any lately’. He has related his symptoms to stress as he
is currently working on a large project. The admitting doctor requests
a full blood examination (FBE) and his haemoglobin (Hb) is 60 g/L.
His vital observations are taken and his blood pressure (BP) is
115/82 mmHg, heart rate (HR) 92 bpm, respiratory rate (RR) 17 bpm
and oxygen saturations (SpO2) 96% on room air.
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Mr Stewart was diagnosed with rheumatoid arthritis two months
ago and has been prescribed oral diclofenac 100 mg/day and oral
prednisolone 20 mg/day that is to be slowly titrated up to 40 mg/day.
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1. What is a patient’s normal haemoglobin meant to be?
For men the normal reference range is
a.
130–180 g/L and for women 120–160 g/L.
b. For men the normal reference range is
160–180 g/L and for women 140–160 g/L.
There is no difference for men and women and should
c.
range from 120–140 g/L for both.
d. There is no difference for men and women and should
range from 90–130 g/L for both.
2. Given Mr Stewart is at high risk of significant bleeding that
will require massive transfusions, which of the following
IV access is most appropriate? (Please refer to the resource
by Shlamovitz [2015] in the reference list to determine the
correct answer below.)
Peripherally inserted central catheter (PICC).
a.
b. Small bore (22 gauge) in a metacarpal vein.
1 3 large bore (18 gauge) in the anterior cubital fossa
c.
and 1 3 medium bore (20 gauge) in the basilic vein.
d. 2 3 small gauge (22 gauge) in bilateral anterior cubital
fossa.

Phase 1
As Mr Stewart is actively bleeding, some consideration needs to
occur in relation to the medication administration to manage his
condition. He is at high risk of becoming haemodynamically unstable
due to haemorrhage therefore close monitoring of his vital signs
and haemoglobin must occur. Proton pump inhibitors are also
administered until the cause of GI bleeding is determined to decrease
secretion of gastric acid.
19
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The medical team orders Mr Stewart a continuous IV infusion
of pantoprazole, a proton pump inhibitor. He is ordered 40 mg of
pantoprazole in 100 mL NaCl 0.9%, running at 8 mg/hr. There are
concerns that he is still actively bleeding as he is haemodynamically
unstable with a BP of 98/62 mmHg. As his Hb is 60 g/L, he is also
ordered 2 units of packed red blood cells (PRBC), with the first unit to
be administered over 2 hours, and the second unit to be administered
over 4 hours.
a.

5 mL/hr

b.

20 mL/hr

c.

40 mL/hr

d.

45 mL/hr
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1. What is the infusion rate of pantoprazole in mL/hr?
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2. The first unit of PRBC is to be administered via a gravity set
with a drop factor of 20. What is the rate, in drops per minute,
if one unit of PRBC is 248 mL?
20 dpm

b.

21 dpm

c.

41 dpm

d.

41.3 dpm
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Mr Stewart has become increasingly unstable, with significant
hypotension and tachycardia. The medical emergency team (MET) is
called and he is fluid resuscitated with 3 L of a crystalloid. His second
unit of PRBC is now ordered to be administered as fast as possible.
0.5 mg of metaraminol is administered to maintain his systolic
blood pressure (SBP) greater than 110 mmHg. He is reviewed by
the gastroenterology team, who have decided to perform an
emergency gastroscopy. Mr Stewart will receive midazolam and
propofol for conscious sedation.
1. How does metaraminol work to maintain systolic blood
pressure (SBP)?
a.

It increases blood pressure by increasing intravascular
volume.

b.

It is a potent vasoconstrictor.

c.

It is a beta adrenergic antagonist.

d.

It is a potent vasodilator.
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a.

1 mL

b.

1 mg

c.

0.5 mL

d.

5 mL
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2. The MET nurse administers 500 micrograms of metaraminol.
The syringe is labelled indicating 10 mg of metaraminol is
diluted with NaCl 0.9% to a volume of 20 mL. The RN should
have administered what volume?

Phase 3
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The gastroenterologist found Mr Stewart had two bleeding gastric
ulcers. The bleeding was stopped with thermal coagulation and both
were injected with adrenaline. He has returned to the ward post a
40-minute recovery period. Mr Stewart is alert, haemodynamically
stable and maintaining his own airway with 6 L oxygen via a Hudson
mask. He is to remain on the pantoprazole infusion for 72 hours.

10 mL

b.

16 mL

c.

50 mL
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1. The nurse completes the safety checks as Mr Stewart has
just returned to his/her care. The nurse notes that as per the
injectable guidelines pantoprazole needs to be diluted to a
final concentration of 0.4 mg/mL. What volume is required to
administer 40 mg?

d.

100 mL
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After 72 hours, the medical team reviews Mr Stewart and the
pantoprazole infusion is ceased. According to McKenna and Mirkov
(2014), oral pantoprazole should replace IV administration as soon
as the patient is stable. Therefore, the doctors have ordered 40 mg of
pantoprazole to be administered once daily orally (PO).
2. Oral pantoprazole is available in delayed release tablets.
This has been prescribed for Mr Stewart. What education
would the nurse need to provide to him about this
medication?
a.

This medication needs to be taken with meals as it can
cause gastric irritation.

b.

This medication should not be taken with meals as it can
delay the drug action.
21
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c.

d.

As it is a delayed release tablet, it should not be chewed,
crushed or split, as this will change the way the drug is
metabolised.
As it is a delayed release tablet, it does not need to be
taken at the same time every day.

Conclusion: patient outcome
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When Mr Stewart first presented he was haemodynamically stable,
meaning he had minimal changes in intravascular volume indicated
by his blood pressure and heart rate. Therefore conservative medical
management was chosen. This involves the administration of a
proton pump inhibitor (PPI) and packed red blood cells to improve
his decreased haemoglobin. This was appropriate given he showed
no signs of actively bleeding and there could have been numerous
reasons for the upper gastrointestinal bleed (UGIB). It was mentioned
in the case study that a PPI was administered to inhibit gastric acid
secretion. It achieves this by inhibiting the hydrogen/potassiumATPase or proton pump in the gastric parietal cells (Tiziani 2010).
Therefore the patient will have a decrease in their basal and
stimulated gastric acid.

Sa

m
pl

e

ch

ap
t

er

©

Mr Stewart’s condition then deteriorated as indicated by
hypotension and tachycardia. This meant he had decreased
circulatory volume. A presumption could be made that he was
actively bleeding. Therefore the focus of management changed and
he needed active fluid resuscitation to increase his circulatory
volume. This is why he was ordered 3 L of fluid and increased
infusion time for the PRBC. To assist his haemodynamic instability
metaraminol was administered whilst awaiting the effects of fluid
resuscitation. Metaraminol stimulates alpha adrenergic receptors in
vascular smooth muscle to cause peripheral vasoconstriction and
therefore increase systolic and diastolic blood pressure (Tiziani 2010).
For UGIB patients who are haemodynamically compromised,
there is an urgent need to diagnose and treat the cause of the bleed,
as was the case with Mr Stewart. Without urgent interventional
management the result could be catastrophic. Therefore he was
sent for a gastroscopy. A gastroscopy involves a scope being
inserted through the oesophagus into the upper gastrointestinal
tract (GIT) whilst the patient receives a light sedation. A camera
on the end allows internal viewing of the GIT so that diagnosis
and treatment can occur (Dempsey 2014b). In the case of Mr Stewart,
the gastroenterologist was able to diagnose two bleeding gastric
22
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ulcers, inject them with adrenaline and apply thermal coagulation to
achieve haemostasis.
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The recommendation for PPI infusions is for them to continue for
72 hours. Therefore Mr Stewart remained on the medical ward with a
pantoprazole infusion for 72 hours. Post endoscopy, IV PPI infusions
are shown to decrease the number of recurrent bleeds, the length of
hospital stay and the number of blood transfusions that are required
(Cheng and Sheu 2011). Once the infusion had run for 72 hours, the
team reviewed Mr Stewart and orders him on oral pantoprazole. He
will need to continue this medication for 6 weeks to decrease risk of
ulcer recurrence. The medical team will need to order an alternative
medication to the non-steroidal anti-inflammatory drug (NSAID) he
was previously taking for his rheumatoid arthritis.
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Mr Stewart was discharged home the following day and continues
to take his oral pantoprazole.
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A study conducted in the UK in 2007 found a 10% mortality rate
for patients with an UGIB. Other factors also contribute to the high
mortality rate such as comorbidities, age and coagulopathies
(Hegade et al 2013). Therefore, to improve outcomes for this group
of patients, quick and accurate assessment, management and
intervention need to occur in acute UGIB.
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There are several causes for peptic ulcer disease (PUD). In the
case of Mr Stewart he is at high risk due to his use of diclofenac, an
NSAID. Additionally, his use of oral corticosteroids increases his risk
factors. Due to the widespread use and easy accessibility of over-thecounter NSAIDs, GI complications associated to this drug are the most
common adverse drug effects. Gastroprotective strategies are not
utilised often because the patient is not aware of the consequences
of NSAID use (Goldstein and Cryer 2015). Unfortunately this was
the case for Mr Stewart. Strategies to decrease GIT complications
include administering the medication with food, eradicating H. pylori
if present through antibiotic therapy, low dose therapy, using enteric
coated tablets and exploring alternative pain relief strategies such
as acupuncture. Whilst enteric coated tablets have been proven to
decrease the risk of UGIB it is unknown if they increase the risks for
lower GIT complications. The treating doctor may also prescribe a
prophylactic gastroprotective medication to decrease the risk of GIT
complications (Goldstein and Cryer 2015). It is important to note that
long term NSAID use has also been attributed to cardiovascular and
renal complications.
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