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In today’s world of health care, nurses care for complex pediatric 
patients in myriad situations. Pediatric nurses are expected to 
provide care for children and families with multifaceted medical 
and social situations within inpatient, outpatient, and commu-
nity settings. As a result of current drivers of curricular design, 
nursing faculty continue to devote less time to specialty nursing 
areas such as pediatrics in the nursing curriculum. However, the 
ability of students to apply pediatric concepts and analyze com-
plex scenarios is a necessary skill to provide safe, quality care; to 
promote health; and to optimize growth and development for 
children of all ages and their families in a variety of healthcare 
settings.

Most students entering a pediatric nursing course have a base 
knowledge of medical–surgical principles. This textbook facili-
tates the application of these nursing concepts in the pediatric 
setting, allowing students to maximize learning within a limited 
amount of time. The book builds on students’ prior knowl-
edge to differentiate the care of children from that of adults. 
By using engaging, chapter-length case studies to highlight 
evidence-based practice, patient safety, prioritization of care, 
and interprofessional teamwork, the text helps students develop 
skills such as clinical judgment, patient advocacy, and patient 
education in any pediatric setting.

In addition to decreasing the amount of class time allot-
ted to pediatric nursing, many programs are also reducing 
clinical time. Furthermore, many students start the pediat-
ric clinical rotation before having any substantial didactic 
course time. As a way to help students prepare for clinical, 
the first unit of this book is made up entirely of fully de-
veloped case scenarios based on some of the most common 
types of problems seen in pediatric acute care or outpatient 
settings. These scenarios are start-to-finish case studies with 
concise explanations and rationales for interventions. The 
scenarios follow fictional pediatric patients from the home 
to the clinic to the emergency department and then through 
hospitalization, if needed, and discharge. Students learn 
health promotion, growth and development, and care of the 
pediatric patient. Nursing interventions, patient education, 
and safety are emphasized throughout each scenario, helping 
to promote clinical decision-making. The information pro-
vided in these scenarios is expanded upon in later chapters 
of the textbook. In addition, characters introduced in these 
scenarios appear in later chapters to reinforce the principles 
of care for these children.

Preface

Organization
The book has a case-based theme. Patients are introduced in 
Unit 1, Scenarios for Clinical Preparation, and then threaded 
through the remainder of the book where appropriate to pro-
vide reinforcement and deeper learning of the material. Unit 2, 
Care of the Developing Child, provides an overview of growth 
and development. Unit 3, Care of the Hospitalized Child, is 
organized by body system.

Unit 1: Scenarios for Clinical Preparation

The first unit consists of case-based scenarios. The purpose of 
this unit is to provide a clinical overview so that students are 
prepared to manage the pediatric patient in the concurrent 
 clinical course. Common scenarios that are seen in general 
pediatric units or in outpatient settings, along with pertinent 
 concepts of growth and development, are introduced here, early 
in the book. These cases enable students entering clinical to 
have a solid base for clinical practice. Every scenario is thorough 
enough to be used for clinical preparation. Clinical instructors 
can use the scenarios for discussion points in either the pre- 
or postconference setting. In addition, instructors can use the 
end-of-chapter “Think Critically” questions from the scenario 
chapters to enhance the didactic portion of the course.

Each scenario introduces the story of a child at a certain 
age with a common medical diagnosis seen either on pediatric 
acute care units or in outpatient clinic settings. Relevant in-
formation regarding social background, ethnicity, growth and 
development, diagnosis, concepts of nursing care, and treat-
ment is provided in a conversational tone that facilitates un-
derstanding the care of a pediatric patient within a contextual 
situation. When appropriate, cultural norms and preferences 
are discussed, enabling students to incorporate culturally sensi-
tive, family-centered care into their nursing practice.

The scenarios begin outside of the hospital and continue 
through the clinic visit or the emergency department visit and, 
if warranted, the hospitalization of the child, with discharge 
teaching and follow-up as indicated. Pertinent growth and de-
velopment concepts are included based on the age of the child. 
The nursing care provided in the scenarios is based on current 
and accurate evidence. Appropriate pharmacotherapy for the 
scenario is included, allowing students to focus only on the care 
of the child in the scenario.
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Pharmacological therapy (in addition to being presented in 
The Pharmacy feature, discussed in the User’s Guide) is primar-
ily covered in the Therapeutic Interventions subsection of the 
relevant condition. Although this approach results in some rep-
etition of pharmacology content, it also provides much-needed 
reinforcement of the drugs pertinent to the treatment of pediat-
ric conditions and the nursing care involved in the administra-
tion of these drugs.

Patients from the scenarios in the first unit are reintroduced 
in chapters of this unit on the basis of their diagnosis to rein-
force priority nursing care, promote deeper learning, and en-
hance clinical judgment.

Features of This Book
Please refer to the User’s Guide (which immediately follows this 
preface) for explanations of this book’s features, including the 
two features new to this edition—”Building Clinical Judgment” 
and “Spotlight on Essential Nursing Competencies”—and the 
“Clinical Judgment: The Nurse’s Point of View” feature, which 
has been revised for this edition to emphasize clinical judgment.

Building Clinical Judgment Skills

Nursing students are required to obtain nursing knowledge and 
apply foundational nursing processes to practice effective clin-
ical judgment. Being able to apply clinical judgment in prac-
tice is critical for patient safety and optimizing outcomes. The 
content provided in this text includes features such as “Clinical 
Judgment: The Nurse’s Point of View,” “Building Clinical Judg-
ment,” and “Think Critically” that strengthen students’ clinical 
judgment skills by giving them opportunities to apply knowl-
edge and practice critical thinking. Additionally, accompanying 
products CoursePoint+ and Lippincott NCLEX-RN PassPoint 
provide an adaptive experience that allows students to build 
confidence by answering questions like those found on the Next 
Generation NCLEX (NGN) examination.

Inclusive Language
A note about the language used in this book. Wolters Kluwer 
recognizes that people have a diverse range of identities, and 
we are committed to using inclusive and nonbiased language 
in our content. Please note that whenever “male” is used in this 
book, it refers to a person assigned male at birth, and whenever 
“female” is used, it refers to a person assigned female at birth. In 
line with the principles of nursing, we strive not to define peo-
ple by their diagnoses, but to recognize their personhood first 
and foremost, using as much as possible the language diverse 
groups use to define themselves, and including only informa-
tion that is relevant to nursing care.

We strive to better address the unique perspectives, complex 
challenges, and lived experiences of diverse populations tradi-
tionally underrepresented in health literature. When describing 
or referencing populations discussed in research studies, we will 
adhere to the identities presented in those studies to maintain 

NEW! New to the second edition is Chapter 15, Nevaeh Mc-
Clure: Cerebral Palsy. This chapter tells the story of a medi-
cally complex teenager with cerebral palsy who is nonverbal 
and wheelchair bound. The story begins at home, relating the 
complexities of caring for a teenager who is dependent upon 
others for basic necessities such as feeding, continence care, and 
medication administration. As the story unfolds, issues such as 
pressure injury, feeding tube challenges, and contending with 
respiratory illness are addressed. In addition, the chapter dis-
cusses nursing assessment and care as well as caregiver stress and 
the burden of caring for a medically complex child.

The unique approach of Unit 1 allows each specific problem 
to be discussed as a discrete entity. For example, programs im-
plementing a concept-based curriculum could use the patient 
case on asthma in Chapter 2 as an exemplar in lieu of or in 
conjunction with covering the full chapter on alterations in re-
spiratory function (Chapter 21).

Unit 2: Care of the Developing Child

The second unit discusses care of the developing child. This 
unit includes two major themes. The first theme is growth and 
development, which includes the concepts of growth, develop-
ment, and health promotion. This information, although not 
exhaustive, incorporates normal growth and development and 
developmental concerns. This knowledge can be applied in any 
pediatric setting.

The second theme of this unit is common problems seen in 
an ambulatory setting. Chapters are organized by developmen-
tal stage: newborn and infant, toddler, preschooler, school-age 
child, and adolescent. The patients introduced in Unit 1 are 
referred to in chapters of this unit where appropriate when dis-
cussing the principles of growth and development, once again 
providing context and reinforcement of these principles to pro-
mote meaningful learning.

Unit 3: Care of the Hospitalized Child

The third unit is centered on the care of the hospitalized child. 
The chapters in this unit focus on body systems, including rele-
vant problems in each. Each chapter begins by presenting body 
system–specific information related to pediatric assessment, vari-
ations in pediatric anatomy and physiology from those of an 
adult, and concept-based general nursing interventions for the 
conditions covered. This introductory content is followed in each 
chapter by sections covering conditions affecting the given body 
system that are commonly seen in children. Each condition sec-
tion is further divided into the following standard subsections:

	● Etiology and Pathophysiology
	● Clinical Presentation
	● Assessment and Diagnosis
	● Therapeutic Interventions
	● Evaluation
	● Discharge Planning and Teaching
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 Preface xiii

	● Learning Objectives from the book are provided for your 
convenience.

	● An ebook serves as a handy resource.
	● Access to all Student Resources is provided so that you can 
understand the student experience and use these resources in 
your course as well.

Student Resources

An exciting set of free learning resources is available on  
 to help students review and apply vital concepts in pe-

diatric nursing. Multimedia engines have been optimized so that 
students can access many of these resources on mobile devices. 
Students can access all these resources at http://thepoint.lww.com/
Tagher2e using the codes printed in the front of their textbooks.

	● Journal Articles offer access to current research relevant to 
each chapter and available in Wolters Kluwer journals to fa-
miliarize students with nursing literature.

	● Watch & Learn Videos (and accompanying Video Skill 
Checklists) reinforce skills from the textbook and appeal to 
visual and auditory learners.

	● Heart and Breath Sounds are provided for your convenience.

vSim for Nursing

Available for separate purchase, vSim for Nursing, jointly devel-
oped by Laerdal Medical and Wolters Kluwer Health, offers inno-
vative scenario-based learning modules consisting of Web-based 
virtual simulations, course learning materials, and curriculum tools 
designed to develop critical thinking skills and promote clinical 
confidence and competence. vSim for Nursing | Pediatric includes 
10 of the 12 cases from the Simulation in Nursing  Education—Pe-
diatric Scenarios, authored by the National League for Nursing. 
Students can progress through suggested readings, pre- and post-
simulation assessments, documentation assignments, and guided 
reflection questions and will receive an individualized feedback 
log immediately upon completion of the simulation. Throughout 
the student learning experience, the product offers remediation 
back to trusted Lippincott resources, including  Lippincott Nurs-
ing Advisor and Lippincott Nursing Procedures—two online, 
evidence-based clinical information solutions used in healthcare 
facilities throughout the United States. This innovative product 
provides a comprehensive patient-focused solution for learning 
and integrating simulation into the classroom.

Contact your Wolters Kluwer sales representative or visit 
 wltrsklwr.com/vsimfornursing for options to enhance your 
 pediatric nursing course with vSim for Nursing.

Lippincott DocuCare

Available for separate purchase, Lippincott DocuCare combines 
Web-based academic electronic health record (EHR) simulation 
software with clinical case scenarios, allowing students to learn 
how to use an EHR in a safe, true-to-life setting while enabling 
instructors to measure their progress. Lippincott DocuCare’s 
nonlinear solution works well in the classroom, simulation lab, 
and clinical practice.

fidelity to the evidence presented by the study investigators. We 
follow best practices of language set forth by the Publication 
Manual of the American Psychological Association, 7th Edition but 
acknowledge that language evolves rapidly, and we will update 
the language used in future editions of this book as necessary.

A Comprehensive Package for Teaching 
and Learning
Ancillary Package

To further facilitate teaching and learning, a carefully designed an-
cillary package has been developed to assist faculty and students.

Instructor Resources

Tools to assist you with teaching your course are available upon 
adoption of this book on  at http://thepoint.lww 
.com/Tagher2e.

	● A Test Generator features National Council Licensure 
Exam (NCLEX)-style questions mapped to chapter learning 
objectives.

	● An extensive collection of materials is provided for each book 
chapter:

 ○ PowerPoint Presentations provide an easy way to inte-
grate the textbook with your students’ classroom experi-
ence; multiple-choice and true/false questions are included 
to promote class participation.

 ○ Guided Lecture Notes are organized by outcome and pro-
vide corresponding PowerPoint slide numbers to simplify 
preparation for lecture.

 ○ Discussion Topics (and suggested answers) can be used in 
the classroom or in online discussion boards to facilitate 
interaction with your students.

 ○ Assignments (and suggested answers) include group, writ-
ten, clinical, and Web assignments to engage students in 
varied activities and assess their learning.

 ○ Case Studies with related questions (and suggested an-
swers) give students an opportunity to apply their knowl-
edge to a patient case similar to one they might encounter 
in practice.

	● Answers to the Think Critically questions in the book re-
inforce key concepts.

	● Sample Syllabi are provided for 7-week and 15-week courses.
	● Maps Linking Cases With Chapters provide a visual repre-
sentation of the links between the content covered in Unit 1 
with the content covered in Units 2 and 3.

	● A Quality and Safety Education for Nurses (QSEN) Com-
petency Map identifies content and special features in the book 
related to competencies identified by the QSEN Institute.

	● An American Association of Critical-Care Nurses (AACN) 
Essentials Competency Map identifies book content related 
to the AACN Essentials.

	● A Bachelor of Science in Nursing (BSN) Essentials Compe-
tency Map identifies book content related to the BSN Essentials.

	● An Image Bank lets you use the photographs and illustra-
tions from this textbook in your course materials.
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xiv Preface

	● A personalized learning approach gives students the content 
and tools they need at the moment they need it, giving them 
data for more focused remediation and helping to boost their 
confidence and competence.

	● Powerful tools, including varying levels of case studies, inter-
active learning activities, and adaptive learning powered by 
PrepU, help students learn the critical thinking and clinical 
judgment skills to help them become practice-ready nurses.

	● Preparation for Practice tools improve student competence, 
confidence, and success in transitioning to practice.

 ○ vSim® for Nursing: Codeveloped by Laerdal Medical and 
Wolters Kluwer, vSim® for Nursing simulates real nursing 
scenarios and allows students to interact with virtual pa-
tients in a safe, online environment.

 ○ Lippincott® Advisor for Education: With over 8,500 en-
tries covering the latest evidence-based content and drug 
information, Lippincott® Advisor for Education provides 
students with the most up-to-date information possi-
ble, while giving them valuable experience with the same 
point-of-care content they will encounter in practice.

	● Unparalleled reporting provides in-depth dashboards with 
several data points to track student progress and help identify 
strengths and weaknesses.

	● Unmatched support includes training coaches, product train-
ers, and nursing education consultants to help educators and 
students implement CoursePoint+ with ease.

Contact your Wolters Kluwer sales representative or visit 
 wltrsklwr.com/DocuCare for options to enhance your pediatric 
nursing course with DocuCare.

A Comprehensive, Digital, Integrated 
Course Solution: Lippincott® 
CoursePoint+
Lippincott® CoursePoint+ is an integrated, digital curriculum 
solution for nursing education that provides a completely in-
teractive experience geared to help students understand, retain, 
and apply their course knowledge and be prepared for practice. 
The time-tested, easy-to-use, and trusted solution includes en-
gaging learning tools, evidence-based practice, case studies, and 
in-depth reporting to meet students where they are in their 
learning, combined with the most trusted nursing education 
content on the market to help prepare students for practice. 
This easy-to-use digital learning solution of Lippincott® Course-
Point+, combined with unmatched support, gives instructors 
and students everything they need for course and curriculum 
success!

Lippincott® CoursePoint+ includes the following:

	● Leading content provides a variety of learning tools to engage 
students of all learning styles.
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Pediatric Nursing: A Case-Based Approach , Second Edition contains many accessible 
features to help students grasp the important content. 

 User’s Guide 

 Case-Based Features That Build Clinical Judgment and Emphasize Essential 
Nursing Competencies 

 Greater breadth and depth of content emerge as the 
reader continues; Units 2 and 3, although still striving 
for compelling context, off er a more traditional 
textbook format, which provides a greater wealth of 
information. Th rough the case snippets in these units, 
which prompt students to recall patients from Unit 1, 
students can link these later units to those scenarios. 

NEW! As nursing students think through patient scenarios, it is imperative for them to keep essential nursing competencies in 
mind. Th roughout the case scenarios in Unit 1, the Spotlight on Essential Nursing Competencies feature allows students to see 
how the competencies can be put into practice.

 Chapter-length Clinical Scenarios  make up Unit 1, 
as mentioned in the preface.  Each of the 15 scenarios 
in Unit 1 presents the story of a diff erent pediatric 
patient with one or several conditions related to 
a given body system, told from the point of view 
of the patient’s caregiver (or, for a few of the older 
patients, from the patient’s point of view). Together, 
the cases cover patients of a diverse range of ages, 
levels of growth and development, backgrounds, and 
conditions and body systems involved, as well as a 
variety of aspects of pediatric nursing assessment, 
diagnosis, and intervention. 

xv
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REVISED TO EMPHASIZE CLINICAL JUDGMENT! Clinical Judgment: Th e Nurse’s Point of View feature in Unit 1 
changes the narrator from the patient to a knowledgeable nurse preceptor who picks up the story from the nursing perspective, 
including information about how and why particular aspects of care are provided to a patient. Th ese features have been revised to 
indicate which steps of the National Council of State Boards of Nursing Clinical Judgment Measurement Model (NCJMM) the 
nurse and nurse practitioner are thinking through related to the patient situation. 

NEW! Building Clinical Judgment features in Units 2 and 3 relate the steps of the NCJMM to the patient scenarios in Unit 1. 
Th ey are presented in SBAR (situation, background, assessment, and recommendation) format.

xvi User’s Guide
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Unfolding Patient Stories , written by the National League 
for Nursing, are an engaging way to begin meaningful 
conversations in the classroom. Th ese vignettes, which 
appear at the end of the fi rst chapter in each unit, feature 
patients from Wolters Kluwer’s  vSim for Nursing | Pediatric
(codeveloped by Laerdal Medical) and DocuCare products; 
however, each Unfolding Patient Story in the book stands 
alone, not requiring purchase of these products. 

 For your convenience, a list of all the case studies, along 
with their location in the book, appears in the “Case Studies in 
Th is Book” section later in this front matter. 

 Chapter-Beginning Features 
  Learning Objectives  state clear 
and concise learning goals for 
each chapter. 

Key Terms  are listed at the 
beginning of each chapter, 
boldfaced on fi rst use in the 
chapter text, and included in a 
glossary at the back of the book. 

 Features That Teach Skills and 
Concepts 
 For your convenience, a list of all the features that teach skills 
and concepts, along with their location in the book, appears in 
the “Special Features in Th is Book” section later in this front 
matter. 

Growth and Development Check  features throughout 
the text alert students to the importance of a child’s age 
and developmental stage when using clinical judgment and 
implementing plans of care. 

 User’s Guide xvii
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Patient Safety  reminders, as well as important signs and 
symptoms to which the nurse needs to pay attention, are 
highlighted as appropriate throughout the text. 

How Much Does It Hurt?  boxes incorporate principles of 
pediatric pain management. 

Let’s Compare  boxes throughout the text diff erentiate between adult and pediatric anatomy, physiology, and assessment 
techniques. 

xviii User’s Guide
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Priority Care Concepts  provide a quick overview of 
prioritization of care for pediatric patients. 

Whose Job Is It, Anyway?  sections underscore roles of 
diff erent members of the healthcare team. 

Hospital Help boxes give tips for promoting the continued 
growth and development of children while they are in the 
hospital by addressing the unique needs and challenges of each 
stage. 

 User’s Guide xix
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Analyze the Evidence  compares sometimes confl icting and contradictory research that supports or challenges current pediatric 
nursing practice. 

Patient Teaching  includes important points nurses must cover 
with patients and their family to eff ectively educate them. 

Th e Pharmacy  provides must-know pharmaceutical information, including, where appropriate, drug classifi cation, route of 
administration, action, and nursing considerations. 

xx User’s Guide
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 Chapter-Ending Features 
Th ink Critically  off ers short, often multipart questions requiring students to synthesize information found in the chapter. 
Suggested answers are available to instructors at http://thepoint.lww.com/Tagher2e. 

References  cited are listed at the end of each chapter and include updated, current sources. 

 User’s Guide xxi
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67

 Abigail Hanson: 
Leukemia 6 

 Abigail Hanson, age 4 years 

Objectives
 After completing this chapter, you will be able to: 

1.  Describe normal growth and development of  the 
4-year-old. 

2.  Discuss an appropriate teaching plan for the healthy 
4-year-old. 

3.  Identify presenting signs and symptoms of leukemia. 

4.  Apply principles of growth and development to the 
4-year-old in the hospital. 

5.  Describe the psychological impact of a pediatric cancer 
diagnosis on the family. 

6.  Explain the progression from infection to sepsis. 
7.  Plan nursing interventions for the child undergoing 

chemotherapy treatment. 

Key Terms
 Lymphadenopathy 
 Lymphoblast 
 Petechiae 
 Stomatitis 

 Absolute neutrophil count (ANC) 
 Alopecia 
 Central venous catheter (CVC) 
 Hepatosplenomegaly 

 Background 
 Abigail Hanson is a 4-year-old girl who lives at home with 
her father, mother, and older sister. Abigail’s father, Jack, is an 
investment banker who travels a great deal for work. When 
he is home, he is involved with his children and loves to take 
the girls to the zoo. Abigail’s mother, Lucy, is a teacher but 
currently stays at home. She volunteers on two diff erent com-
munity boards and plans on going back to work when both 
of the girls are in school full time. Isabelle, Abigail’s sister, is 
almost 6 years old and is in half-day kindergarten. Th e family 
lives in the suburbs, about 30 minutes outside of a large met-
ropolitan area. 

 Abigail is a typically developing 4-year-old (Growth and 
 Development Check 6.1). She and Isabelle play well together 

most of the time but fi ght from time to time, as all siblings 
do. Abigail loves to play pretend. Her favorite game to play 
is “zoo.” She has a stuff ed animal for almost every animal 
that she has seen in the zoo with her dad. Abigail sets out the 
animals around her playroom and has the animals act out 
diff erent scenes. She can occupy herself for a couple of hours 
with her stuff ed animals, and Isabelle often plays with her. 

 When she is not playing “zoo,” Abigail likes to play out-
side with her friend next door. She plays on her swing set 
and loves to go down the slide. Abigail is a fast runner and 
loves to climb on things so much that Lucy is afraid that she 
is going to fall off  of something and break a limb. Although 
Lucy wishes Jack were home more, she feels that she can’t 
complain. She has healthy and happy girls, a nice house, and 
good friends. 
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 Health Promotion 
 Lucy takes Abigail to the pediatrician’s offi  ce for her 4-year-old 
checkup. Abigail actually turned 4 about 3 months ago. 

 “I feel guilty for not getting Abigail in sooner,” Lucy tells the 
medical assistant in the offi  ce. 

 “No need to worry,” the assistant tells Lucy. “It’s good that 
you are getting her in for her checkup. Th ree months is not all 
that late.” 

 Th e assistant weighs Abigail and takes her vital signs in a 
small room in the front of the offi  ce. She weighs 40 lb (18.1 kg) 
and is 3.5 ft (42 in) tall. Abigail’s vital signs are as follows: 

•  Pulse: 102 beats/min (bpm) 
•  Respiratory rate: 25 breaths/min 
•  Blood pressure: 92/60 mm Hg 
•  Temperature: 98.2°F (36.8°C) 

 “Let’s check how well you can see,” the assistant tells Abi-
gail, holding up a picture chart. “First, though, can you name 
the pictures you see on the chart? Th at will make it easier for 
me to know which pictures you are talking about.” Abigail 
dutifully names the pictures on the chart. Th e assistant then 
has Abigail stand on a line and goes to another line 20 ft away. 
“Now, cover your left eye and call out the name of each picture 
I point to.” Th e assistant points to pictures on diff erent lines 
of the chart, and Abigail calls out the names. Th e assistant re-
peats this procedure while having Abigail cover her right eye. 
Th roughout the vision screening, Abigail has diffi  culty keep-
ing one eye covered, Lucy notices. She keeps forgetting and 
takes her hand off  of her eye. Th e assistant estimates that her 
vision is 20/30. 

 Growth and Development Check 6.1 

 Social/Emotional 

•  Likes to do new things 
•  Engages in creative and imaginative play 
•  Likes to play with other children 
•  Is able to cooperate 
•  Talks about interests 
•  Comforts other children 
•  Likes to help 

 Language/Communication 

•  Uses “he” and “she” correctly 
•  Sings songs 
•  Tells stories 
•  Answers simple questions 
•  Uses sentences that have four or more words 
•  Talks about something that happened during the day 

 Cognitive 

•  Knows fi rst and last names 
•  Is able to memorize address 
•  Can count to 10 or higher 
•  Knows at least four colors 
•  Begins to understand time, as in before and after 
•  Tells what happens next in a book 

 Movement/Physical Development 

•  Uses scissors 
•  Draws a person with three or more body parts 
•  Unbuttons some buttons 
•  Dresses and undresses without help 
•  Holds a crayon between thumb and fi nger 
•  Prints some capital letters 
•  Climbs and hops 
•  Stands on one foot 
•  Catches a bounced ball 

 Four-Year-Old Milestones 

 Adapted from the Centers for Disease Control and Prevention. (2022).  Learn the signs. Act early . https://www.cdc.gov/ncbddd/actearly/ 
milestones/milestones-4yr.html

 Th e assistant shows Lucy and Abigail to an exam room. 
“Kevin is running a little behind schedule,” the assistant says, 
“but the wait shouldn’t be too long.” Kevin is the nurse prac-
titioner Abigail is scheduled to see. While they are waiting, 
Lucy notices that there are stickers on the wall that are of dif-
ferent shapes and colors. She points them out and has Abigail 
practice naming the shapes and the colors. She is able to name 
red, green, blue, yellow, and black, but she cannot remember 
orange and purple. She gets all of the shapes correct. “Great 
job!” Lucy tells her daughter. At that moment, Kevin enters 
the room. 

 “Hi, Abigail!” Kevin says. “How are you today?” Abigail 
chatters for a moment in response. Kevin then turns to Lucy 
and says, “How are things going? Do you have any specifi c 
questions or concerns?” 

 “Actually, yes,” Lucy says. “I’m a little concerned about 
Abigail’s vision. Is 20/30 okay? Also, I noticed that Abigail 
did not seem to cooperate very well with keeping one eye 
covered during the screening. Could that have aff ected the 
result?” 

 “Although we check visual acuity with the picture chart at 
the 4-year-old checkup,” Kevin says, “most children don’t really 
understand how to follow the direction of keeping one eye cov-
ered until around the age of 5. I would not be concerned at this 
point. Children typically reach the visually acuity of 20/20 by 
the time they are 5 years old.” 

 Kevin talks to Lucy about the measurements his assistant 
took at the beginning of the visit. He explains that Abigail’s 
weight, 40 lb, puts her in about the 80th percentile for weight 
for all girls her age. Abigail’s height, 3.5 ft, puts her in about the 
90th percentile for height. 
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 “Although these percentiles sound high,” Kevin explains, “all 
they mean is that she is bigger than the average 4-year-old. Be-
cause her weight percentile is below her height percentile, I’m 
not concerned.” He further explains that her body mass index 
(BMI) is 15.9, which is within the range of ideal weight. Th e 
range for ideal BMI is from the 5th to the 85th percentile, and 
Abigail is in the 69th percentile. 

 Kevin begins Abigail’s physical exam. During the exam, he 
talks with both Abigail and Lucy. 

 “What do you like to do, Abigail?” he asks. 
 “I like to swing and ride my tricycle,” Abigail tells Kevin. 
 “Th at’s great!” he replies. “I’m so proud of you for  being 

active and playing outside. Th at helps you stay healthy.” 
He explains to Lucy how important activity is at this age 
and how it can prevent a sedentary lifestyle, which leads to 
obesity. 

 “What do you like to eat?” he asks Abigail. 
 “Pizza!” she shouts. 
 “Me, too,” he says. “Do you know what fruits and vegetables 

are?” 
 “Yes.” 
 “Can you name a fruit for me?” 
 “Apple,” she says. 
 “Th at’s right,” he replies. “What about a vegetable?” 
 “Carrot,” she says. 
 “We make sure that Abigail has at least one fruit or vegetable 

at every meal,” Lucy says. 
 “It sounds like you are a good eater,” Kevin tells Abigail. He 

explains to Lucy that most 4-year-olds eat three meals and two 
snacks per day and that it is important for caregivers to model 
healthy eating and off er healthy foods at each meal. 

 Kevin completes the physical exam and says, “Everything 
looks great, Abigail.” He fi nishes up the appointment with 
some anticipatory guidance. “In general, a child should be in 
a forward-facing car seat until they outgrow the seat. After 
Abigail outgrows her front-facing car seat, she should be in a 
booster seat with a back until she is around 8 years old. But you 
should read the height and weight requirements for your spe-
cifi c car safety seat, because they can vary” (  American Academy 
of Pediatrics [AAP],   2021 ). 

 “Sleep is another thing to consider,” Kevin says. “It’s so 
important for children. Not only does it help the child with 
cognitive development, adequate sleep can help improve phys-
ical and mental health as well as prevent obesity beginning 
as early as infancy” ( Tsao et al., 2020 ). “Preschool children 
typically need 11 to 12 hours of sleep per day. Does Abigail 
still take naps?” 

 “No,” Lucy says. “She’s more interested in playing with her 
older sister, Isabelle.” 

 “Th at’s fi ne,” Kevin says. “Many children stop napping 
around the age of 4. However, no napping means that it is im-
perative that Abigail get 11 to 12 hours of sleep at night.” 

 Continuing with his teaching, Kevin talks to both Lucy 
and Abigail about safety, especially stranger safety (Patient 
Teaching 6.1). “Preschoolers like to explore and meet new 
people,” he says. “Sometimes they wander off  in stores or 

parks. Th e good news is that by the age of 4, children have 
the cognitive ability to memorize their address and phone 
number. So, I encourage you to work with Abigail to help 
her learn her address and phone number in case she ever gets 
separated from you.” 

 Finally, Kevin explains to Lucy that with Abigail’s increas-
ing independence comes the need for new sets of rules (Patient 
Teaching 6.2). “Children tend to behave well when caregivers 
and other adults set rules and limits for them and follow them 
consistently,” he says. “When children do not follow the rules, 
the consequences need to be logical and timely. Also, I rec-
ommend that you encourage some independence in Abigail 
by having her dress and undress herself. Give her a chore to 
do such as picking up her dirty clothes. Daily routines will 
help her know what to expect and perhaps divert behavioral 
meltdowns.” 

 After all of his teaching is complete, Kevin discusses Abigail’s 
4-year-old immunizations (Patient Teaching 6.3). “Abigail has 
had all of these immunizations before,” he explains. “Each shot 
that she is getting today is a booster to her earlier immuniza-
tions. Two of the immunizations are live virus vaccines, mean-
ing that Abigail receives a weakened form of the virus for which 
her body will form antibodies. Th e two live virus vaccines are 
the measles, mumps, and rubella, known as the MMR, and the 
chickenpox, or varicella, vaccines. Most 4-year-olds do not have 
reactions to the immunizations. However, if Abigail has side 
eff ects from the live virus vaccines, they are most likely to occur 

   Patient Teaching 6.1 

 Stranger Safety 

 At 4 y, children are becoming more independent. Chil-
dren at this age are also very trusting. Therefore, it is 
very important to talk to children about safety with 
strangers. Caregivers should talk to their children about 
how to be careful when around strangers. Tell your child 
the following: 

•  Do not go with anyone you do not know. 
•  No one should touch you in the bathing suit areas un-

less the person is a doctor or a nurse, and then only if 
I say it is okay. 

•  If someone tells you to keep a secret from me, that is 
wrong; please tell me. 

•  If you get separated from me, try to fi nd a security 
guard or police offi cer. 

 Parents can help their children learn tools to use 
when they are lost and in the presence of strangers. 
At this age, children are able to memorize their address 
and phone number. Help your child learn this informa-
tion so that if your child gets lost, someone will be able 
to help them. In addition, in crowded places, point out 
safe areas and people who can help, such as police offi -
cers and security guards. 

   Patient Teaching 6.1 
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5 to 7 days after the shots, so be aware. Th e most common side 
eff ects of the MMR and the chickenpox vaccines are fever and 
localized rash.” 

 Abigail sits on the table like a big girl and gets her immuni-
zations. She sits still and barely lets out a whimper. Lucy is so 
proud of her. On the way out of the offi  ce, Abigail picks out a 
sucker and a sticker and tells her mother that she is excited to 
get home and play with her stuff ed animals. 

 Adapted from American Academy of Pediatrics. (2018).  Disciplining 
your child. https://www.healthychildren.org/English/family-life/ family-
dynamics/communication-discipline/Pages/Disciplining-Your-Child
.aspx

  Patient Teaching 6.2   Patient Teaching 6.3 

 Discipline    Immunizations for 4-Year-Olds 

 Setting rules and limits can go a long way toward curtail-
ing unwanted behavior in your child. When establishing 
household rules, be sure that your child is able to un-
derstand the rules and follow them. Similarly, be sure 
your child is able to accomplish the task they are asked 
to do. Children develop at different rates. Often children 
are not misbehaving, they simply are not at the devel-
opmental stage to accomplish what is being asked of 
them. Some tips for discipline in the 4-year-old include 
the following: 

•  Routines: 
○  Establishing daily routines helps a child know what 

to expect each day. 
○  Simple routines such as brushing teeth and reading 

a story before bed provide comfort and can help 
divert temper tantrums. 

•  Limits: 
○  Setting limits lets children know what is expected, 

such as requiring them to always wear a helmet 
when riding a bike. 

○  Explain the consequences of breaking the rules. 
•  Independence: 

○  It is important to encourage independence within 
the set limits. 

○  Independence within limits helps encourage 
self-confi dence. 

•  Responsibility: 
○  Encouraging responsibility with chores around the 

house fosters independence and self-confi dence. 
•  Time-out: 

○  When your child is not listening and a consequence 
must be enforced, time-out is a preferred method 
of discipline. 

○  The goal of time-out is to separate your child from 
the situation. 

○  Children should be warned that they are getting a 
time-out. 

○  Choose a time-out spot. 
○  Choose a time. A general rule of thumb is 1 min/y 

of age of your child. 
○  If your child whines and fusses, then the time-out 

starts over. 

 Immunizations 
 The immunizations that your child will get at their 4-year-
old checkup are as follows: 

•  Diphtheria, tetanus, acellular pertussis (DTaP) 
○  The DTaP vaccine protects against the following: 

◼  Diphtheria, a serious infection of the throat that 
can block the airway 

◼  Tetanus, otherwise known as lockjaw, a nerve 
disease 

◼  Pertussis, otherwise known as whooping cough, 
a respiratory infection that can have serious 
complications 

•  Inactivated poliovirus (IPV) 
○  The IPV vaccine protects against polio, which can 

cause paralysis and death. 
•  Measles, mumps, rubella (MMR) 

○  The MMR vaccine protects against the following: 
◼  Measles, a serious and highly contagious respira-

tory infection that causes rash and fever 
◼  Mumps, a highly contagious virus that causes fe-

ver, headache, and swollen glands under the jaw 
◼  Rubella, also known as “German measles,” a vi-

rus that causes a rash and swollen glands 
•  Chickenpox (varicella) 

○  The varicella vaccine protects against chickenpox, 
which is a disease that causes a rash that itches, 
forms blisters, and causes fever. 

○  Chickenpox can be life-threatening in babies and 
children with weakened immune systems. 

 Common Side Effects 
 After your child gets immunizations, they may have the 
following: 

•  A fever of up to around 102°F (38.89°C) 
•  Redness or a small amount of swelling at the injec-

tion site 
•  A mild rash 5–7 d after the MMR or varicella vaccine 
•  Fussier in the 24 h after immunizations 
•  More sleep in the 24 h after immunizations 

 When to Call the Healthcare Provider 

•  If your child has a fever and the temperature is 105°F 
(40.5°C) or higher 

•  If your child has a seizure 
•  If your child has uncontrollable crying for 3 h or longer 

  Patient Teaching 6.2   Patient Teaching 6.3 

 Adapted from the Centers for Disease Control and Prevention. (2019). 
Diseases and the vaccines that prevent them.  https://www.cdc.gov/
vaccines/parents/diseases/index.html 

 At Home 
 A few days after her checkup, Abigail is not acting like her-
self, Lucy notices. She is grumpy and tired. She feels warm to 
the touch, so Lucy takes her temperature. It is 102.3°F (39°C). 
Lucy is not too concerned. She remembers that Kevin told her 
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either the MMR or chickenpox vaccine could cause side effects 
5 to 7 days later. She decides to keep an eye on Abigail over the 
next day or two to see what happens.

The next morning Abigail is worse. She wakes up, goes im-
mediately to the couch, and lies back down. This is not like 
her at all. She usually bounces out of bed, eats breakfast, and is 
ready to play zoo with her stuffed animals. Abigail’s dad, Jack, 
tries to entice her to eat breakfast, but she is just not interested. 
Abigail’s temperature remains roughly the same, ranging from 
101.8°F (38.8°C) to 102.3°F (39.06°C). Lucy gives Abigail 
some acetaminophen to help with the fever.

“Maybe we should call the pediatrician’s office,” Jack says.
“Not just yet,” Lucy says, trying to stay calm. “I still think 

this is just a result of the immunizations.”
Abigail stays on the couch and watches television most of 

the day. She cuddles with her blanket and her favorite stuffed 
tiger. Near bedtime, Abigail begins to complain that her legs 
hurt. Lucy gives her another dose of acetaminophen, rubs her 
legs to help her feel better, and lies down with Abigail until she 
falls asleep.

The next morning Abigail does not even want to get out 
of bed. She is now on day 3 of fever, and this morning her 
temperature is up to 102.9°F (39.4°C). Abigail is still com-
plaining of her legs hurting. Lucy picks Abigail up to take her 
to the bathroom and notices small red spots on Abigail’s arms 
(Fig. 6.1). She remembers that both the MMR and chicken-
pox vaccines can cause a rash, but these red spots concern Lucy. 
Lucy does not remember Isabelle having any trouble with her 
4-year-old immunizations. She knows that every child can be 
different, but she also has a feeling that something is not right. 
She tells Jack that she is going to call the pediatrician’s office.

That morning Lucy calls the pediatrician’s office and talks to 
the nurse. “Abigail received her immunizations 1 week ago, but 
her symptoms seem to be getting worse, not better. She has had 
a fever for 3 days that doesn’t seem to be responding well to ac-
etaminophen. She’s been very sleepy, just not acting like herself, 
and this morning woke up with small red spots on her arms.”

Figure 6.1. Petechiae. Petechiae are pinpoint, flat red spots 
that indicate bleeding under the skin. Reprinted with permis-
sion from Weber, J. R., & Kelley, J. H. (2017). Health assess-
ment in nursing (6th ed., unnumbered figure in Abnormal 
Findings 14-4 in Chapter 14). Wolters Kluwer.

The nurse takes in this information and tells Lucy, “These 
symptoms do seem unusual for an immunization reaction. 
Bring Abigail into the office for a sick visit. An appointment is 
available at 11:30 a.m. We’ll see her then.”

At the Pediatrician’s Office
Both Lucy and Jack bring Abigail to the pediatrician’s office. The 
assistant takes Abigail’s vital signs and reports them as follows:

• Pulse: 120 bpm
• Respiratory rate: 28 breaths/min
• Blood pressure: 90/58 mm Hg
• Temperature: 102.4°F (39.1°C)

Her weight is still at 40 lb. After completing the vital signs 
and measurements, the assistant takes Abigail and her parents 
to a room.

A few minutes later the nurse practitioner, Kevin, comes in. 
Lucy is glad that they are able to see him again since he just 
saw Abigail 1 week ago. Lucy tells Kevin the history of Abigail’s 
present illness.

“You were right to bring Abigail in,” Kevin says. “Although 
the immunizations that she received could cause fever, they 
would not cause fever of this intensity and duration.”

Kevin completes a thorough physical exam. After he is fin-
ished, he tells Lucy and Jack, “I cannot find any overt signs 
that indicate what could be causing Abigail’s fever. Her ears 
are not infected, her lungs are clear, and her throat is not red 
or inflamed. Has she had any trouble urinating, complaints of 
burning, or foul-smelling urine?”

“No,” Lucy says.
“I’m concerned because Abigail has mild hepatosplenomeg-

aly and generalized lymphadenopathy,” Kevin says, “meaning 
her liver, spleen, and lymph nodes are all enlarged. The red spots 
on her arms are called petechiae, which are caused by bleeding 
under the skin. All of Abigail’s symptoms can be explained by 
a viral illness, but with the high fever, fatigue, and leg pain, the 
presentation is concerning. I’d like Abigail to have blood work 
done to help determine what is going on with her.” Kevin ex-
plains that he is writing an order for a stat complete blood count 
(CBC) with differential and a comprehensive metabolic panel 
(CMP). He tells Abigail’s parents that he will call them when 
he gets the results. Lucy and Jack take Abigail to the laboratory 
immediately to have blood drawn.

About an hour later, Lucy and Jack receive a call from Kevin. 
He tells them he has received the results of Abigail’s blood work 
(Table 6.1) and asks them to come back to the office.

Back at the pediatrician’s office, Kevin meets with Lucy 
and Jack and tells them that her blood work is concerning. 
“Her white blood cell (WBC) count is very high, higher than 
it should be for an infection. Her hemoglobin (Hgb) and he-
matocrit (Hct) levels are low, indicating that Abigail is anemic. 
Her platelet levels are slightly low, which could be the reason 
for the petechiae. The most concerning part of Abigail’s blood 
work, however, is that she has 38% lymphoblasts. A lympho-
blast is an immature WBC that does not work correctly.” Kevin 
looks at Jack and Lucy with a somber expression and says, “The 
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Jack and Lucy drive home and pack a bag for Abigail and 
Lucy. Jack will have to come home to stay with Isabelle. In the 
meantime, a neighbor is able to take care of Isabelle. Lucy is 
not sure what to tell Isabelle at this point, so she tells her that 
she and her daddy have to take Abigail to the hospital so the 
doctors can figure out what is making Abigail so sick and help 
her get better. Lucy and Jack kiss Isabelle goodbye and promise 
that daddy will be home to tuck her in tonight. They get in the 
car and drive to the hospital. Abigail is asleep in the backseat, 
clutching her stuffed tiger in her arms.

At the Hospital
Jack and Lucy do as Kevin instructed and stop at the main wel-
come desk of the hospital. The clerk looks up Abigail’s name and 
finds her room number. The Hanson family is then escorted to a 
room in the hospital’s oncology unit. Lucy is surprised; the unit 
almost looks like a hotel rather than a hospital.

The first person that Jack, Lucy, and Abigail meet is their 
nurse.

percentage of lymphoblasts in Abigail’s blood along with the 
high WBC count and low Hgb, Hct, and platelet levels has me 
concerned that Abigail may have leukemia.”

Jack and Lucy are absolutely stunned and cannot even speak. 
Lucy tears up but tries not to cry so as not to alarm Abigail.

“I’m going to have her admitted to the hospital with an on-
cology consult,” Kevin continues. “The oncologists will want to 
conduct more tests for a definitive diagnosis. I know this is a 
terrible moment for you. I can assure you, though, that you will 
get the best care possible at the children’s hospital. Go home, 
pack a bag for yourselves and Abigail, and go to the main wel-
come center at the hospital.”

“How could this have happened?” cries Lucy. “Would her 
immunizations have caused this?” Suddenly, all Lucy can think 
about is that she did something to cause Abigail to develop this 
terrible illness.

Kevin looks at Jack and Lucy with compassion. “Abigail’s im-
munizations in no way caused her to develop leukemia. We do 
not really know why children develop leukemia,” he explains. “I 
can assure you that you have done nothing to cause this.”

Table 6.1 Abigail’s Initial Laboratory Results

Laboratory Test Abigail’s Results
Normal Range for a  
4-Year-Old Female

Complete blood count with differential

WBC, /μL 42,000 5,000–15,500

RBC, ×106/μL 4 4.2–5.4

Hgb, g/dL 10 12.5

Hct, % 31 37

Platelets, ×103/μL 90 150–350

Neutrophils—bands, % 50 3–5

Neutrophils—segmented, % 30 54–62

Lymphoblasts, % 38 N/A

Comprehensive metabolic panel

Albumin, g/dL 4.3 3.6–5.2

Alkaline phosphatase, U/L 220 100–320

ALT, U/L 16 10–25

AST, U/L 22 13–35

BUN, mg/dL 7 5–18

Calcium, mg/dL 9.2 8.8–10.8

Chloride, mEq/L 99 99–107

Creatinine, U/L 32 20–180

Glucose, mg/dL 75 60–100

Potassium, mEq/L 4.1 3.4–4.7

Sodium, mEq/L 150 135–147

Total bilirubin, mg/dL 0.2 <1.5

Total protein, g/dL 7.2 6–8

ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN, blood urea nitrogen; Hct, hematocrit; 
Hgb, hemoglobin; RBC, red blood cell; WBC, white blood cell.
Adapted from Kleinman, K., McDaniel, L., & Molloy, M. (Eds.). (2020). The Harriet Lane handbook (22nd ed.). 
Elsevier.
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“Will these procedures hurt?” Lucy asks.
“They will be uncomfortable,” Dr. Redman says, “But we 

will give Abigail some medicine to relax her and make her sleepy 
so she will not feel the discomfort during the procedure. How-
ever, she may be sore afterward. Norma, your nurse, is excellent 
and should be able to answer any questions you have.” Dr. Red-
man explains that she must leave the room now to enter orders 
into the computer (Box 6.1).

Norma comes into the room and explains the tests and pro-
cedures that Dr. Redman ordered for Abigail. “The ECG, or 
electrocardiogram, and the echocardiogram are ordered as base-
line tests of heart function because some of the chemotherapeu-
tic agents can affect cardiac function,” Norma tells Lucy and 
Jack. Turning to Abigail, she says, “These tests are just pictures, 
and they won’t hurt.”

Next, Norma talks about the bone marrow biopsy (Fig. 6.2) 
and lumbar puncture (Fig. 6.3). She tells Jack and Lucy, “Before 
the procedures, a child life specialist will show Abigail how the 
procedures are done on a doll. The child life specialist will also 
let Abigail play with some of the equipment the doctors and 
nurses will use for the procedures to help ease her anxiety.”

A few hours later, Norma comes into the room and tells 
Jack, Lucy, and Abigail that the bone marrow biopsy and lum-
bar puncture could not be scheduled until the next day. She 
explains that nothing will happen this evening or overnight, so 
Jack should go home to be with Isabelle and come back in the 
morning.

The following day Abigail goes for the bone marrow biopsy 
and lumbar puncture. When she comes back to the room, she 
has a small bandage on her posterior left hip over the iliac crest. 
Abigail starts to cry. “Does it hurt where your boo boo is?” 
Norma says. Abigail nods her head yes. Norma uses something 
she calls the FACES scale to determine how much pain Abigail 
is experiencing (How Much Does It Hurt? 6.1).

“Hi, I’m Norma,” she says. “I’ll be taking care of you all. 
I’ve been a nurse on the oncology unit for 20 years now. I like 
to work with children who are newly diagnosed because I feel 
it is my job to help families navigate through this difficult pe-
riod.” She takes Abigail’s vital signs and weight. Abigail’s weight 
is 39.8 lb (18 kg) on the hospital scale. Her vital signs are as 
follows:

• Pulse: 122 bpm
• Respiratory rate: 26 breaths/min
• Blood pressure: 91/56 mm Hg
• Temperature: 102.1°F (38.9°C)

Lucy watches Norma take Abigail’s vital signs. She has been 
trying to stay strong but feeling extremely overwhelmed, Lucy 
breaks down and begins to cry. Jack sits next to Lucy and puts 
his arm around her.

The team of doctors comes in and Lucy brushes away her 
tears.

“Hi, I’m Dr. Redman, the attending physician,” one says. 
She sits down in between the bed and the chair so that she can 
talk to Lucy, Jack, and Abigail at the same time. “We still need 
to do more blood work and some tests to be sure, but the initial 
blood work leads me to believe that Abigail has acute lympho-
blastic leukemia (ALL).”

“When the percentage of lymphoblasts in a child’s blood is 
greater than 20% and the WBC count is high, I suspect leuke-
mia,” Dr. Redman explains (National Comprehensive Cancer 
Network [NCCN], 2021).

“What are lymphoblasts?” Jack asks.
“Lymphoblasts are immature WBCs that do not function 

correctly, lowering the ability to fight infection, which is why 
Abigail has fever and lymphadenopathy,” Dr. Redman says. 
“Furthermore, because the lymphoblasts are so proliferative, 
the bone marrow is not able to produce as many red blood cells 
(RBCs) and platelets. This explains why Abigail is anemic and 
has petechiae.”

The entire time, Abigail listens to Dr. Redman and watches 
her mom and dad. Lucy can tell she is worried.

“What’s wrong with me?” Abigail asks Dr. Redman.
“Well, sweetie, your body is making bad blood cells that 

are making you sick.” She assures Abigail that she did nothing 
wrong to cause this to happen, explaining to Lucy and Jack that 
children at this age sometimes believe they caused their illness.

“Am I going to get better?” Abigail asks.
“I’m going to do my best to get the bad blood cells out of 

your body,” Dr. Redman says.
“Can my tiger stay with me while I’m in the hospital?”
“Absolutely,” Dr. Redman says. “He will help you feel safe 

while you are here.”

Workup for Acute Lymphoblastic Leukemia

“In addition to some more blood work,” Dr. Redman tells Lucy 
and Jack, “Abigail will need to have a bone marrow biopsy and 
a lumbar puncture. The bone marrow biopsy will confirm the 
diagnosis and the lumbar puncture will determine whether the 
leukemia has spread to the central nervous system.”

• Admit to unit A6 West.
• Insert peripheral intravenous (IV) line.
• Dextrose 5% normal saline at 75 mL/h
• Nothing by mouth
• Acetaminophen 270 mg IV every 6 h as needed for 

fever
• Administer oxygen to keep saturation at 95% or 

higher.
• Complete blood count with differential
• Peripheral blood smear
• Blood type and screen
• Comprehensive metabolic panel
• Uric acid
• Prothrombin time
• Activated partial thromboplastin time
• Bone marrow biopsy
• Lumbar puncture
• Electrocardiogram
• Echocardiogram

Box 6.1 Orders for Abigail Hanson
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 Dr. Redman sits down at the table with Jack and Lucy. She 
looks at them empathetically, and Lucy can tell from her expres-
sion that the news is not good. “Th e procedures and blood work 
confi rm that Abigail does indeed have ALL.” She explains to 
them that the repeat WBC is 43,000 and the peripheral blood 
smear showed lymphoblasts (    Fig. 6.4      ). Th e bone marrow biopsy 
showed 35% lymphoblasts, which is diagnostic for ALL, she says.  

 Abigail points to the frowny face without tears, a number 
8 on the scale. Norma checks the medication record and tells 
Lucy and Jack, “Abigail is due for some acetaminophen now.” 
She administers the medicine and says, “If it does not relieve 
her pain, I will call Dr. Redman to get an order for a stronger 
pain medication.” 

 Diagnosis 

 A while after Abigail returns to her room, Dr. Redman comes 
to discuss the procedure and blood work results with Jack and 
Lucy. Dr. Redman takes Jack and Lucy to a conference room 
down the hall. Norma accompanies them. 

Figure 6.2.   Bone marrow biopsy needle inserted in the 
right iliac crest.  Reprinted with permission from Anatomical 
Chart Company. 

Figure 6.3.   Positioning for a lumbar puncture.  Reprinted 
with permission from Bowden, V., & Greenberg, C. S. (2013). 
Children and their families  (3rd ed., Fig. 21-9B). Wolters 
 Kluwer Health/Lippincott Williams & Wilkins. 

 Used with permission. Originally published in  Whaley & Wong’s Nurs-
ing care of infants and children . © Elsevier Inc. 

 Preschool children are in the preoperational stage of 
cognitive development and have developed symbolic 
representation. However, they are not yet able to under-
stand the concepts of “greater” and “less.” Therefore, a 
preschool child does not understand when asked to rate 
their pain on a scale of 1 to 10.   

 The Wong-Baker FACES Pain Rating Scale shows a 
series of faces with different expressions. The faces 
range from a happy face at 0, or no pain, to a crying face 
at 10, or the very worst pain. These faces are the pre-
school child’s symbolic representation of pain. 

 How Much Does It Hurt? 6.1 

 Wong-Baker FACES Pain Rating Scale  Wong-Baker FACES Pain Rating Scale 

 Image © 1983 Wong-Baker FACES Foundation. www.Wong-
BakerFACES.org 

Figure 6.4.   Peripheral blood smear.  The dark purple cells 
without a nucleus are lymphoblasts. Reprinted with permis-
sion from Strayer, D. S., & Rubin, E. (2014).  Rubin’s pathology
(7th ed., Fig. 26-56). Wolters Kluwer. 
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serious bleed. Her uric acid level is a little high, indicating cell 
breakdown. Dr. Redman concludes the conversation by stating 
that the team would like to get chemotherapy started as soon 
as possible.

Norma takes Jack and Lucy back to Abigail’s room. Norma 
asks them, “What questions do you have?”

Lucy feels overwhelmed, and Jack looks stunned. “What 
now?” Lucy asks.

“I know this is a lot of information, a lot to absorb,” Norma 
says. “Please know that I am here to help you, and as you pro-
cess things and questions come to mind, I’ll be happy to answer 
them. I’ll be off tomorrow, but for the rest of my shift today 
and when I come back the day after tomorrow, I’ll be available 
to sit down with you and go over Abigail’s treatment, as you 
feel ready.”

At this point Lucy feels like collapsing, but she stays strong 
and asks Dr. Redmond, “What happens now?”

Dr. Redmond continues with the remainder of the results. 
She tells Jack and Lucy that there is some positive news. Abi-
gail’s cerebral spinal fluid (CSF) is negative for leukemic cells. 
Abigail’s age, WBC count, and negative CSF put her in the 
standard risk category, she explains. Children from 1 to 10 years 
old with a WBC count of less than 50,000 and negative central 
nervous system involvement have the highest cure rate, up to as 
high as 98% (National Cancer Institute [NCI], 2021).

Dr. Redman explains that while there is good news even in 
the face of this terrible diagnosis, it will still be a hard road 
for Abigail to get to remission. She finishes discussing the test 
results. The echocardiogram and ECG are normal. Abigail’s 
bleeding times are normal, so she is not currently at risk for any 

PRIORITIZE HYPOTHESES: Later, once the initial shock of the 
diagnosis is over and the caregivers are ready, I can go over 
the information again with them a little at a time.

GENERATE SOLUTIONS: I’ve learned over the years that pro-
viding information in small chunks allows the caregivers to 
think about the information and ask questions.

TAKE ACTION: Psychological support is extremely important 
at the time of diagnosis, and I try to make sure the family has 
the necessary tools, resources, and support during this time 
(Yamaji et al., 2022).

EVALUATE OUTCOMES: After each teaching session, I’ll 
have Abigail’s parents repeat the information so I’m sure that 
they understand what I’ve said.

Clinical Judgment: The 
Nurse’s Point of View

Norma:

RECOGNIZE CUES: When a child, like Abigail, is diagnosed 
with cancer, the caregivers are usually so overwhelmed they 
cannot process much of the information they hear.

ANALYZE CUES: The family is hearing a lot of information, 
including new terms and medical language they are unfamil-
iar with, which produces anxiety. It’s a lot to absorb. That’s 
why I like to sit in on meetings with the family and the physi-
cian and listen closely to all that is said. I’m like another set 
of ears for the caregivers.

Initiation of Treatment

The next morning a surgeon comes to Abigail’s room to discuss 
the placement of a central venous catheter (CVC) (Fig. 6.5). 
“The CVC allows chemotherapy to be delivered safely,” the 
surgeon explains to Lucy and Jack. “Also, all of Abigail’s blood 
work will be drawn from the CVC, so she will no longer have 
to be stuck with a needle. Abigail is scheduled to have the CVC 
placed later this morning, so she will not be able to eat any 
breakfast.”

Before Abigail leaves for surgery, the child life specialist, 
Meg, comes to show her a doll with a CVC so that Abigail will 
not be scared of the lines when she wakes up from surgery.

“That’s brilliant,” Lucy tells Jack. They watch as Abigail 
touches the lines, fascinated.

“It’s like a straw coming out of her body,” Abigail says.
“That’s right,” Meg tells her. “You will have special straws, 

too, so your body can drink in the medicine.” Turning to Lucy 
and Jack, Meg says, “Some children even name their CVC. It 
helps them cope with their illness.” Abigail decides to name her 
CVC “Sippy.”

Catheter in
vena cava

Clavicle

Right subclavian vein

Figure 6.5. The insertion site for a central venous catheter.
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and prepare Abigail for her to lose her hair—a condition called 
alopecia. In addition, Abigail will most likely experience nau-
sea and vomiting. We will need to watch her for dehydration 
and electrolyte imbalances if she experiences severe vomiting” 
(Ruktrirong et al., 2021). “She may also develop stomatitis, or 
painful mouth sores that can affect eating. The most concerning 
side effect, though, is immunosuppression. The chemotherapy 
works on the immune system to suppress the cancer but in do-
ing so also kills the working components of the bone marrow, 
WBCs, RBCs, and platelets. Suppression of the immune system 

The CVC placement (Fig. 6.5) goes smoothly. When Abigail 
is back in her room, Dr. Redman stops by.

“I’ll be writing orders for the chemotherapy to be started 
tomorrow,” she says. Lucy is glad because she knows Norma 
will be back tomorrow, and she feels comfortable asking her 
questions about Abigail’s treatment.

“The first phase of chemotherapy is the induction phase,” Dr. 
Redman explains. “This phase lasts 4 to 6 weeks. Abigail’s response 
to this phase will be a good indication of her potential for cure. 
A child who enters complete remission after the induction phase 
is predicted to have a better chance of being cured” (NCI, 2021).

“You mean she’ll have to be in the hospital for the next 4 to 
6 weeks?” Lucy asks.

“Not the entire time, no,” Dr. Redman clarifies. “If she does 
not have any complications and is stable, she will be discharged 
in a week to 10 days and the remainder of the treatments can 
be conducted in the outpatient setting with close follow-up.”

“Then what?” Lucy asks, trying to not panic.
“After the induction phase is the consolidation phase, which 

lasts approximately 6 to 9 months,” Dr. Redman says. “The last 
stage of treatment is the maintenance phase. This phase lasts up 
to 2 years.”

“Two years!” Jack says, distraught at this news. “So, alto-
gether, Abigail’s treatment will last around 3 years?”

Dr. Redman nods. “I’m sorry. I know this is a lot to take 
in. Why don’t we stop here for now? We can discuss the details 
about the consolidation and maintenance phases later, when 
you’re ready.”

At this moment, Lucy realizes the full impact of Abigail’s 
leukemia and treatment. This will be a new way of life for their 
family.

“Aren’t there some natural therapies for the treatment of leu-
kemia,” Lucy asks, trying to think of any alternative to the news 
she has just heard. “A friend who practices alternative medicine 
told me there might be some herbs that could help Abigail” 
(Box 6.2).

“Many people ask about complementary therapies for can-
cer treatment,” Dr. Redman says. “I do know of some, but I 
do not recommend any of them during the induction phase. 
I would be open to discussing them during the consolidation 
phase, however.”

The following morning, Lucy and Jack are glad to see Norma 
return. “We have many questions about Abigail’s chemother-
apy,” Lucy tells her. “Our biggest concern is about the side 
effects. She’s been through so much in the last few days—a lum-
bar puncture, a bone marrow biopsy, and a CVC placement. 
We just hate to see her go through more.”

“I understand how overwhelming everything is right now,” 
Norma says. “One thing I can do that might help is to tell you 
the names of the medicines before I give them so that you can 
write them down and remember them. That way you can learn 
what side effects are typically associated with each drug and 
have some idea of what to expect. The chemotherapy that is 
ordered for Abigail is strong, because Dr. Redman wants Abigail 
to be in full remission after the induction phase.”

“Every child experiences different side effects of chemother-
apy,” Norma continues, “and those side effects can range from 
mild to severe” (Box 6.3). “However, you should be prepared 

In a study conducted by Jian-Xiang et al. (2022), the 
researchers were trying to determine if Chinese med-
icine is safer than traditional Western medicine. For 
both traditional Western medicine (49.1%) and Chinese 
medicine (43.48%), Jian-Xiang et al. (2022) found that 
the most reported adverse events were rash, pruritus, 
dizziness, and vomiting. The researchers found that it 
was difficult to determine which style of medicine is 
safer; however, herbs used in Chinese medicines often 
produce fewer side effects when used in combination. 
Dadgari et al. (2020) found that out of 150 mothers 
sampled in their study, 67.34% used complementary 
and alternative therapies to increase the chance of their 
child’s recovery.

The most common herb used in pediatric patients 
diagnosed with leukemia is A. membranaceus. This herb 
increases the white blood cell (WBC) count. The patho-
physiology of acute lymphoblastic leukemia involves an 
increased WBC count, and therefore physicians may be 
hesitant to have patients take these herbs, fearing they 
may worsen the leukemia. However, other researchers 
have determined that A. membranaceus increases the 
number of healthy WBCs and increases the breakdown 
of the tumor cells. Therefore, A. membranaceus should 
not exacerbate leukemia. 

It is important to let parents know that they should 
partner with the healthcare team when considering 
complementary and alternative therapies while their 
child is undergoing treatment for cancer.

Box 6.2 Complementary Therapy: 
Astragalus membranaceus

Not all children on chemotherapy experience the same 
side effects. Similarly, side effects of chemotherapy may 
be experienced at different levels of severity among 
different children. The most common side effects are as 
follows:

• Nausea and vomiting
• Alopecia
• Stomatitis
• Fatigue
• Loss of appetite
• Immunosuppression
• Diarrhea
• Easy bruising

Box 6.3 Side Effects of Chemotherapy
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could cause Abigail to develop a serious infection, anemia, and 
problems clotting due to low platelets.” 

 “As I do for all children on chemotherapy,” Norma says, “I’ll 
be carefully monitoring Abigail to detect any complications 
early. Th e eff ects of the chemotherapy, other than nausea and 
vomiting, may not appear for several days to weeks later. Also, 
Dr. Redman will not discharge Abigail until she is stable and 
you are comfortable with her care.” 

 “I’ve heard that there are medications that can help with the 
side eff ects of chemotherapy,” Lucy says. “Could you tell me 
what they are and whether Abigail will be allowed to have any?” 

 “Before each treatment with chemotherapy, I will give Abigail 
medication to help with nausea and vomiting,” Norma replies. 
“She can continue to receive this medication every 8 hours. In 
addition, Abigail will need to do mouth care every 4 hours to 

 Ondansetron, Dexamethasone, Nystatin, and 
Chlorhexidine Gluconate  The Pharmacy 6.1 

   Medication      Classifi cation      Route      Action      Nursing Considerations   

   Ondansetron   •    Antiemetic   •    PO 
•  IM 
•  IV   

•    Selective 5-HT 3  receptor 
antagonist 

•  Works in the chemorecep-
tor trigger zone   

•    Dosing depends on reason 
for use 

•  For chemotherapy-induced 
nausea: 0.15 mg/kg/dose 
30 min before treatment, 
and then every 8 h 

•  Monitor for agitation, anxi-
ety with oral use 

•  Monitor for sedation and 
drowsiness with IV use   

   Dexamethasone   •    Corticosteroid 
•  Antiemetic 
•  Anti-infl ammatory   

•    PO 
•  IM 
•  IV   

•    Decreases infl ammatory 
mediators 

•  Long-acting corticosteroid 
•  Suppresses normal 

 immune response 
•  Antiemetic activity is 

unknown   

•    For chemotherapy-induced 
nausea: 10–20 mg 
15–30 min before 
treatment 

•  Prophylaxis for nausea, 
vomiting 4 mg every 4–6 h   

   Nystatin   •    Antifungal   •    PO   •    Binds to fungal cell 
membrane 

•  Changes cell wall 
permeability   

•    400,000–600,000 U four 
times/d 

•  Swish and hold in the 
mouth for as long as possi-
ble before swallowing 

•  May use a mouth sponge 
to paint the inside of the 
mouth   

   Chlorhexidine 
gluconate   

•    Antibacterial den-
tal rinse 

•  Prophylactic dental 
rinse   

•    PO   •    Activity against gram- 
positive and gram-negative 
organisms 

•  Bonds to bacterial cell wall 
•  At high concentrations, 

causes cell death   

•    Used to prevent oral infec-
tions in immunocompro-
mised patients 

•  For immunocompromised 
patients, use 10–15 mL two 
to three times/d 

•  May cause mouth and 
teeth discoloration   

 HT, hydroxytryptamine; IM, intramuscular; IV, intravenous; PO, oral. 
 Adapted from Taketomo, C. K. (2021).  Pediatric & neonatal dosage handbook  (28th ed.). Lexicomp. 

prevent any sores that develop from becoming infected. Th is in-
volves two medications, one that is swished around the mouth 
and spat out and one that is swished around the mouth and 
swallowed” (Th e Pharmacy 6.1). 

 “And we’ll need your help, Abigail,” Norma says after squat-
ting to get on the child’s eye level. “You have an important job 
to do. We’ll give you a special sponge on a stick so you can rub 
the medicine around your mouth all by yourself. Do you think 
you can handle that?” 

 Abigail nods eagerly. 
 “I thought you could,” Norma says. “And you know what 

else? Every time you do your mouth care on time, you will get a 
sticker. When you have 10 stickers, you may pick a prize out of 
the prize box in the playroom.” 

 Abigail smiles for the fi rst time all day. 
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 Psychosocial Implications 

 “Continuing to foster Abigail’s development while she is 
in the hospital is also important,” Norma says (Hospital 
Help 6.1). “Encourage her to continue her play as she would 
at home, to the extent possible. Play has been shown to help 
decrease pain and helps facilitate her growth and develop-
ment” (Mohammadi et al., 2021). “When Abigail feels like 
it, and as long as her WBC count is okay, she can go to the 
playroom to play. When her WBC count is low, a child life 
specialist can come to Abigail’s room, provide toys and books, 
and engage in play.” 

 “Will Abigail be allowed to have her stuff ed animals?” Jack 
asks. “Abigail likes to play zoo with them. She only has her tiger 
with her now, which is her favorite, but I think it would cheer 
her up if she had more of her animals here.” 

 “Absolutely,” Norma says. “Feel free to bring her stuff ed an-
imals from home. Th e goal is to keep things as normal as possi-
ble and encourage her to play as she would at home.” 

in their child’s care, I also encourage them to remain in the 
protector role while collaborating in care and communicating 
openly with Abigail ( Son et al., 2019 ). 

GENERATE SOLUTIONS:  I tell Jack and Lucy to remain 
 Abigail’s parents while learning how to care for her during 
her treatment. It is important that Abigail be treated like their 
4-year-old daughter and not like a patient, especially once 
the family is discharged home. I encourage them to bring 
 Abigail’s sister, Isabelle, for a visit today. Sometimes siblings 
of children diagnosed with cancer make up what is happen-
ing in their heads because they cannot see their sick siblings. 
Sibling visits can help alleviate fears. I tell them that after 
 Abigail’s treatment begins, Isabelle may not be able to visit 
her if her immune system is suppressed. However, Abigail 
and Isabelle can communicate over the phone or through 
video calls. 

 Clinical Judgment: The 
Nurse’s Point of View 

 Norma: 

RECOGNIZE CUES:  A diagnosis of cancer introduces a “new 
normal” into a family’s life. 

ANALYZE CUES:  This new normal includes lengthy hospital 
stays, multiple outpatient visits, and often overwhelmingly 
stressful times when the child is very ill. I explain to Jack and 
Lucy that right now it may not seem possible to get some 
normalcy and routine back to their life, but that for Abigail’s 
and Isabelle’s sake they must try. 

PRIORITIZE HYPOTHESES:  Abigail’s family most likely feels 
overwhelmed and will want to focus on every aspect of her 
medical care.  Although I encourage caregivers to participate 

 Spotlight on Essential Nursing Competencies 

 Person-Centered Care 

•  Defi ne Norma’s patient. 
•  Discuss how Norma provided person-centered care. 
•  How does Norma’s approach to care help Abigail and 

her family adjust to her diagnosis? 

 Interprofessional Collaboration 

•  Who are the members of Abigail’s care team?  

•  What role does each member play? 
•  Why are these special roles important for Abigail? 

 Evidence-Based Practice (EBP) 

•  How did Norma incorporate EBP into the care of Abigail 
and her family?  

•  If Norma did not promote this evidence-based care, 
what could happen? 

 Hospital Help 6.1   

 Preschool children are active in imaginative play. This 
is the time of tea parties and superheroes. Preschool 
children are also very concrete thinkers, which, coupled 
with an active imagination, can make hospitalization a 
very scary time. The nurse should choose words care-
fully when discussing any tests or procedures with 
children. For example, telling a 4-year-old, “I am going to 
take your blood,” might lead the child to think that the 
nurse is literally going to take all of the child’s blood. 

 Gaining trust is important while a preschool child is in 
the hospital. Allowing the child to have a comfort item 
helps increase trust in the healthcare team and aids 
with cooperation from the child. It is important to let the 
child play with safe medical equipment. Any procedures 
can be explained using medical equipment and dolls. If 
the child has their own doll or stuffed animal, perform-
ing a “procedure” on the stuffed animal fi rst, such as a 
dressing change, can help alleviate fear in the child. 

Gaining Trust

Tagher9781975209063-ch006.indd   78Tagher9781975209063-ch006.indd   78 7/13/2023   4:58:49 PM7/13/2023   4:58:49 PM



Copyright © 2023 Wolters Kluwer, Inc. Unauthorized reproduction of the content is prohibited.

Chapter 6 Abigail Hanson: Leukemia 79

Abigail feels warm and appears fl ushed. Abigail’s nurse today is 
Tom. He comes in to take her vital signs and reports them as 
follows: 

•  Pulse: 124 bpm 
•  Respiratory rate: 32 breaths/min 
•  Blood pressure: 94/56 mm Hg 
•  Temperature: 102.5°F (39.2°C) 

 Complications 

 One week later, Abigail has fi nished her fi rst doses of chemo-
therapy in the induction phase. She is surrounded by her stuff ed 
animals in her room, but her tiger always stays with her in her 
bed. It is now 2 days after her last dose of chemotherapy, and 
she is still having trouble with nausea and vomiting and unable 
to keep much food down. Later that evening Lucy notices that 

ANALYZE CUES:   I know I need to intervene quickly so that 
Abigail’s status does not get worse ( Pulcini et al., 2021 ). 

PRIORITIZE HYPOTHESES:  Based on my assessment of Ab-
igail, I believe she has an infection and could possibly be 
septic. 

GENERATE SOLUTIONS:  I explain to Abigail’s mother, Lucy, 
that I am going to call Dr. Redman to get some orders for 
blood work and antibiotics. I tell her that the blood work is to 
see if Abigail has an infection and the antibiotics are to treat 
any infection that may be there. She looks anxious, which is 
understandable. 

TAKE ACTION:  I call Dr. Redman to get these orders (Box 
6.4). She gives me orders for a blood culture and sensitiv-
ity, a CBC with differential, and a CMP. She also orders a 
broad-spectrum antibiotic to be started after the blood cul-
tures are drawn. I carefully read back the orders to make sure 
they are correct. 

  Clinical Judgment: The 
Nurse’s Point of View  

  Tom:  

 I have a new patient today, Abigail Hanson. I conduct a quick 
assessment of her before calling Dr. Redman. I want to make 
sure I have all of the information so I can recommend a plan 
of action. 

RECOGNIZE CUES:  When I changed her CVC dressing this 
morning, there was no redness or drainage at the site. Ab-
igail’s lungs are clear to auscultation, although she is tachy-
pneic. Her skin is fl ushed and warm to the touch (Priority Care 
Concepts 6.1). Her mucous membranes are pink and moist. 
Her abdomen is soft and nontender. Her lower extremity 
pulses are weak and thready. Her capillary refi ll time in the 
upper extremities is less than 3 seconds, but in the lower ex-
tremities it is about 4 seconds. 

Priority Care Concepts 6.1

 Preventing Septic Shock 

 When a child with neutropenia develops fever, it puts 
them at risk of sepsis and septic shock. The nurse is 
responsible for monitoring the child closely and noticing 
small changes in status. Timely intervention can prevent 
progression from infection to shock. 

 When assessing a child with neutropenia, look for 
the following changes: 

•  Flushed skin progressing to mottled and blue skin, in-
dicative of poor capillary refi ll and poor perfusion 

•  Warm extremities progressing to cooler and very cool 
extremities 

•  Tachycardia progressing to decreased blood pressure 
•  Tachypnea progressing to shallow breathing 
•  A sense of not feeling well progressing to tiredness 

and then severe lethargy 

Introduction:  “Hi, Dr. Redman. This is Tom on unit 
A6W.” 

Situation:  “I am taking care of Abigail Hanson. She 
has developed a fever. Her temperature is 102.5°F 
(39.17°C).” 

Background:  “Abigail is a 4-year-old recently diagnosed 
with acute lymphoblastic leukemia. She fi nished her 
fi rst round of treatment 2 d ago.” 

Assessment:  “Abigail has a fever and is tachypneic and 
tachycardic. Her lungs are clear to auscultation bilat-
erally. Her abdomen is soft and nontender. Her skin 
is fl ushed and warm. Her lower extremity pulses are 
weak and thready, with a capillary refi ll time greater 
than 3 s. Her central venous catheter site is without 
redness or drainage. I believe that Abigail has an infec-
tion and is at risk for sepsis.” 

Recommendation:  “I would like to draw blood for cul-
tures, a complete blood count with differential, and a 
comprehensive metabolic panel. Could I also have an 
order to begin broad-spectrum intravenous antibiotics 
after the blood for cultures is drawn?” 

Read Back:  Tom waits for Dr. Redman’s orders. He will 
repeat them back to her once she is fi nished. 

Box 6.4 Using ISBARR
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 “What does that mean?” Lucy asks. 
 “Sorry,” Tom says. “Let me try to put that into English for 

you. ANC stands for  absolute neutrophil count . Neutrophils 
are a type of white blood cell. Th e ANC should be 1,500 or 
more. Anything less than that is considered neutropenia, mean-
ing not enough neutrophils. An ANC less than 500 poses a 
severe risk for bacteremia, or a bacterial infection of the blood” 
(NCI, 2021). 

 “So,” Lucy says, her voice quavering a bit. “What is Abigail’s?” 
 “It’s 288,” Tom says. 
 “What do we do, then?” Lucy says, fi ghting back tears. 
 “Abigail should have limited visitors,” Tom says. “You and 

Jack can still be in the room, but Isabelle cannot come to visit. 
Also, Abigail is not able to have any fresh fruit, vegetables, or 
fl owers in the room. I’ll monitor Abigail closely and will get the 
antibiotics started as soon as they come from pharmacy.” 

 Lucy begins to cry and asks Tom, “Is there anything else we 
can do?” 

 “Th ere is a medication called granulocyte colony stimulat-
ing factor, or G-CSF, that stimulates the production of WBCs,” 
Tom explains. “Once I get the antibiotics started, I will talk 
with Dr. Redman about ordering G-CSF” (Th e Pharmacy 6.2). 

 After 3 very intense days, Abigail’s fever dissipates. Her WBC 
count comes up to 4,500, with an ANC of 2,200. Norma is 
back taking care of Abigail. She explains to Jack and Lucy that, 
because Abigail had such a rough time with the initial round of 
chemotherapy, Dr. Redman wants to keep Abigail in the hospi-
tal at least through the next round of chemotherapy to closely 
monitor her status. 

 At Discharge 
 Abigail tolerates the second treatment much better than the fi rst, 
which is a big relief to Lucy. After Abigail has spent 3 weeks in 
the hospital, Dr. Redman is fi nally ready to discharge her home. 
Norma arrives and goes over discharge instructions with Lucy 
and Jack. 

 “You all have gotten used to the routine of the hospital, so 
returning home will be very disruptive,” Norma says. “Abigail 
will need to protect her CVC. You should make sure the dress-
ing is dry and intact and cover the dressing when Abigail takes 
a bath. Unfortunately, she will not be able to swim. One of the 

 Tom returns to the room and explains the plan to Lucy. “I’d 
like to get the antibiotics started as soon as possible so that Abi-
gail does not get sicker.” Turning to Abigail, he says, “I’m going 
to give you some medicines now through your straw to help you 
feel better, okay?” 

 “His name is Sippy,” Abigail says. 
 “Oh, okay,” Tom says. “Sippy is going to help give you some 

medicine, then.” 
 “Does my tiger need medicine too?” 
 “Yes, I think he needs medicine too,” Tom replies. “I will 

make sure he gets some.” Although weak, Abigail smiles at Tom. 
 About an hour later, Tom gets the results of Abigail’s blood 

work and is looking over them intently (    Table 6.2      ). Lucy asks 
him about the results. He tells her something about calculating 
Abigail’s ANC based on her CBC (Box 6.5). 

   Table       6   .   2   Abigail’s CBC Results After 
the First Round of Treatment 

   WBC, / μ L      1,200   

   RBC,  × 10 6 / μ L      4   

   Hgb, g/dL      9.8   

   Hct, %      30   

   Platelets,  × 10 3 / μ L      88   

   Neutrophils—bands, %      4   

   Neutrophils—segmented, %      20   

   Hct, hematocrit; Hgb, hemoglobin; RBC, red blood cell; WBC, white 
blood cell.   

 ANC, absolute neutrophil count; bands, neutrophils—bands; segs, 
neutrophils—segmented; WBC, white blood cell. 

Box 6.5  Calculating Absolute 
Neutrophil Count 

ANC = 
(segs% + bands%) × WBC

100

Abigail’s ANC = = 288
(20 + 4) × 1,200

100

 Filgrastim  The Pharmacy 6.2 

   Classifi cation      Route      Action      Nursing Considerations   

   Granulocyte colony 
stimulating factor   

•    IV 
•  SC   

•    Stimulates the production, 
 maturation, and activation of 
neutrophils 

•  Increases neutrophil migration 
and cytotoxicity 

•  Decreases neutropenia   

•    IV, SC: 5  mcg /d once daily, beginning at least 
24 h after chemotherapy 

•  Continue for 14 d or until ANC reaches 10,000 
•  Monitor CBC with differential, platelet count, 

and uric acid level 
•  Monitor temperature 
•  Monitor liver function due to increased serum 

alkaline phosphatase 
•  Monitor for musculoskeletal pain   

 ANC, absolute neutrophil count; CBC, complete blood count; IV, intravenous; SC, subcutaneous. 
 Adapted from Taketomo, C. K. (2021).  Pediatric & neonatal dosage handbook  (28th ed.). Lexicomp. 
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interaction between Abigail and Isabelle. When Abigail is not 
feeling well, encourage Isabelle to read to her or watch a movie 
with her.” 

 “Finally,” Norma says, “I’ve arranged for a home health nurse 
to visit you tomorrow” (Analyze the Evidence 6.1). “Having 
a nurse visit helps ease fears and address any concerns once 
you’re home. In fact, you may have multiple visits from the 
home health nurse, if you feel you need it. Do you have any 
questions?” 

 “No,” Lucy says. “I think we’re good.” 
 Jack and Lucy have everything packed up. Abigail is ex-

cited that she gets to ride in a wheelchair to her car, her 
stuff ed tiger in her lap. Lucy and Norma, who is pushing 
Abigail in the wheelchair, go out the main hospital entrance, 
where Jack is waiting in the car. Abigail gives Norma a hug, 
and Norma says, “I’ll see you for your next treatment.” Is-
abelle is in the backseat, anxious for Abigail to get in the 
car. Lucy buckles Abigail in her booster seat, and the Hanson 
family heads home. 

most important things to remember is when to call the doctor” 
(Box 6.6). 

 “Remember to treat Abigail like a normal child,” Norma re-
minds them. “Let her play when she feels like it. Encourage 

 Parents of children receiving treatment for acute lym-
phoblastic leukemia should call the physician when any 
of the following occurs: 

•  The child has a temperature of 100.5°F (38.05°C) or 
greater. 

•  There is any redness, swelling, or drainage around the 
central venous catheter insertion site. 

•  The child becomes pale, listless, or lethargic. 
•  The child has episodes of vomiting that are not well 

controlled with medication. 
•  Any time there is a concern. 

Box 6.6  When to Call the Doctor 

for the child and the family by increasing the quality of 
life for the entire family, allowing many routines to stay 
in place, and decreasing the burden of multiple trips 
to the hospital. In addition, having the nurse deliver 
chemotherapy in the home allows for additional teaching 
and for the child and family to ask questions.  Neither 
study found safety concerns with home delivery of 
chemotherapy. 

 Caring for a child newly diagnosed with cancer is stressful 
for parents and any other caregivers of the child. Once 
a child is discharged home, the family faces many daily 
challenges. Often families fi nd that although they became 
familiar with hospital routines, once they are home they 
are completely overwhelmed and may have a hard time 
remembering even the simplest of discharge instructions. 

  Kok et al. (2019)  as well as  De Zen et al. (2021)  found 
that delivering chemotherapy at home eases the burden 

 Analyze the Evidence 6.1  Chemotherapy at Home 

1.  Norma does not discuss the need for O 2  with Abigail’s 
parents. Why would Abigail need O 2 ? 

2.  In addition to antiemetics, what can you do to help Abigail 
cope with the myriad of side eff ects of chemotherapy? 

3.  Why does Norma create a sticker chart for Abigail to ensure 
that she does her mouth care? 

4.  What would be the course of action if Abigail continues to 
have trouble with vomiting and nutrition? 

5.  Besides nurses, physicians, and child life specialists, who 
else would be a member of Abigail’s healthcare team? 

6.  What are ways in which you can encourage caregivers to be 
involved in their child’s care? 

7.  If Abigail were older, such as 8 or 15 years old, how could 
you have involved her in her care? 

Think Critically
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