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Learning Objectives
At the conclusion of this presentation, learners will be able to:

Discuss
Discuss the use 
of targeted 
immunotherapy 
in treating 
pediatric 
leukemia

Describe
Describe the 
indications and 
mechanism of 
action of 
selected 
targeted 
immunotherapy 
agents.

Identify
Identify 
common and 
signature side 
effects 
associated with 
immunotherapy 
agents.

Explain
Explain the 
appropriate 
nursing 
interventions to 
safely 
administer and 
monitor 
targeted 
immunotherapy 
agents.

Illustrate
Illustrate 
education 
strategies to 
assist the nurse 
in the 
administration 
of targeted 
immunotherapy 
agents.



Targeted Immunotherapy:  The New Arsenal  in 
the Treatment of Pediatric Cancers

Traditional modalities for treating 
cancer include surgery, 

chemotherapy, radiation and stem 
cell transplantation.

Although multi-agent chemotherapy 
and radiation have proven highly 

effective for a variety of pediatric 
cancers, novel therapeutic 

strategies are still needed to 
overcome the relatively high rate of 
secondary complications, long term 

toxicities, relapsed cases and 
refractory subtypes. 



 Despite significant advancements in pediatric oncology care over the last few decades, cancer remains the leading 
cause of death by disease in children, with chemo resistance and disease relapse remaining major sources of 
mortality (Hutzen et al., 2019).

 This is creating pressure to change the treatment landscape for pediatric oncology, particularly for patients with 
relapsed, resistant, or recurrent cancers that will not be cured with traditional chemo, surgery, or radiation.   

 Immunotherapy is designed to overcome resistance and prevent or treat relapse by targeting the cancer 
microenvironment and optimizing the patient’s own immune system.

 Molecular targeting allows cancer to be treated with increasing precision and individualization.

 The objective of the targeted approach of immunotherapy is to minimize the intensity of chemotherapy regimens, 
thus reducing the impact on healthy tissues, minimizing toxicities and treatment-related late effects, and resulting 
in an improved long-term quality of life for survivors.  

 For these reasons, there is an urgent need to develop a new class of effective therapeutics such as targeted 
immunotherapy-the new arsenal in the treatment of pediatric cancers.

Why the New Arsenal Treatment 
Approach?



Why the New Treatment Option?

Targeted cancer therapy, or 
precision therapy, refers to a new 

generation of cancer drugs 
designed to interfere with specific 

molecules involved in tumor 
growth and progression and to 

harness the innate powers of the 
immune system to fight cancer.

Because of the immune system’s 
unique properties, these therapies 

hold a greater potential for 
effectively treating a cancer 

diagnosis than current treatment 
approaches.



Understanding 
The Properties 
of Cancer 
Immunotherapy

 Cancer immunotherapy utilizes the 
innate powers of the immune system to 
fight cancer

 Due to the immune system’s unique 
properties, targeted immunotherapy,  
holds greater potential than current 
treatment approaches because they 
can:

 Fight cancer more powerfully

 Train the immune system to recognize 
and target cancer cells, resulting in 
fewer side effects

 Offer longer-term protection against 
the disease

 Benefit more patients with more cancer 
types

Presenter Notes
Presentation Notes
Immunotherapy is a targeted approach that has significantly altered the approach to treatment of all types of cancers, most importantly neuroblastoma, leukemia and lymphoma.Developments in our understanding of cancer at the molecular level have changed the focus of cancer treatment planning from the overall disease to the individual patient’s disease. Essentially oncologic drivers are now being identified in the tumor or cancer cell.



Why 
Immunotherapy?

 Powerful

 Attacks the cancer systemically 
throughout the body 



Why 
Immunotherapy?

 Specific

 Trains the immune system to recognize 
and target only cancer cells



Why 
Immunotherapy?

 Memory

 Capacity for memory means durability 
of protection



Why 
Immunotherapy?

 Universal

 A treatment approach that can be 
applied to nearly all cancers.



Goal of 
Immunotherapy

 To give the immune system the 
upper hand in fighting cancer and 
restore its ability to eliminate 
cancer cells. The result is complete, 
longer lasting cures for patients.



Immunotherapy: 
How Does It Work? 
 Targeted therapies have unique 

and specific actions against a 
cancer cell.

 There are some agents that can 
perform more than one method 
of action.



 Several types of immunotherapies have been designed to treat cancer 
including

 Monoclonal Antibodies

 Immune Checkpoint Inhibitors

 Nonspecific Immunotherapies (Cytokines)

 Cancer Treatment Vaccines

 Adoptive Cellular Therapy-Chimeric Antigen Receptor (CAR)T-cell Therapy

Classifications of Targeted 
Immunotherapy Agents



Targeted 
Immunotherapy 
Approaches being 
Utilized in the 
Treatment of Acute 
Lymphoblastic 
Leukemia and Acute 
Myeloid Leukemia

Selected Monoclonal Antibodies based on 
identified markers on both the Acute 
Lymphoblastic Leukemia and Acute Myeloid 
Leukemia cancer cell

Small Molecule Inhibitors

Chimeric Antigen Receptor (CAR) T-cell Therapy

Presenter Notes
Presentation Notes
For the purposes of this presentation, we are going to focus on the types of targeted immunotherapy being utilized or tested in the treatment of ALL and AML.



Monoclonal 
Antibodies

When the antigen that they target is a cancer cell, monoclonal antibodies

Can alter the activity of the targeted 
cell by directly destroying cell,

By tagging or flagging the cell so that 
other cells of the immune system can 

find and destroy it

Or by serving as a vector to carry 
chemotherapy, radiation therapy or 

biotherapy directly to the tumor cells, 
where they can release their effect.

When monoclonal antibodies are infused into the patient, they seek out 
their specific target antigens and attach to them. 

Man-made and designed to attack a specific target on the cancer cell

Presenter Notes
Presentation Notes
Every cell in the human body, normal or malignant, has receptors on its surface that receive signals to initiate specific cellular functions.These receptors also serve as unique identifiers (markers) for the that cell.Surface markers on cancer cells can be utilized to target that specific type of cell.  The surface markers are specific to the to the tumor cell Types of Monoclonal antibodies:  All monoclonal antibodies end with mabMurine-100% mouse  highest risk for Hypersensitivity reactions-  -momabChimeric-75% human and 25% mouse  -ximabHumanized-90% human and 10% mouse -zumabHuman-100% umab



Monoclonal 
Antibodies

Another advantage of monoclonal antibodies is the ability to 
attach low-dose radioisotopes to them so they can be used to scan 
for residual disease.

They can be used to purge autologous bone marrow of cancer 
cells before transplantation. 

Because these antibodies are large molecules, they do not usually 
enter cells; instead, they target receptors on the surface of cells 
or other substances outside of cells.

The specificity of monoclonal antibody therapy and is low toxicity 
in contrast with other cancer treatment modalities make it a 
highly desirable approach for destruction of tumor cells. 

Presenter Notes
Presentation Notes
Monoclonal antibodies have been produced for a wide variety of cancers and it is postulated that the effectiveness may be lifelong.



Selected Monoclonal Antibodies Utilized to 
Treat Acute Lymphoblastic Leukemia

Monoclonal Antibody Mechanism of Action/Indicated Use
Blinatumomab (Blincyto)
Bi-specific T-cell Receptor-engaging 
(BiTE) antibody

Binds to CD19-positive leukemia cell to the CD3-
positive T-cells; linking the leukemia cell to the T 
cell enhancing destruction of the CD19-positive 
cells; used to treat relapsed or refractory B-cell 
precursor ALL.

Daratumumab (Darzalex) Attacks tumor cells that over express CD38, 
induces lysis of CD38-expressing tumor cells; T-
cell ALL have this CD38 surface antigen marker; 
currently being utilized in the treatment of 
relapsed or refractory T-cell ALL.  

Presenter Notes
Presentation Notes
Alemtuzumab (Campath) is another monoclonal antibody that binds to CD52 which is a marker on ALL but used more for reduced-intensity condition therapy before stem cell transplant; decreases incidence of GVHD. 



Selected Monoclonal Antibodies Utilized to 
Treat Acute Lymphoblastic Leukemia

Monoclonal Antibody Mechanism of Action/Indicated Use

Inotuzumab Ozogamicin Binds to the CD22 antigen on malignant 
B-cells, is absorbed into the cell, at 
which point the cytotoxic agent 
calicheamicin is released to destroy the 
cell; used in CD22 positive ALL.  

Presenter Notes
Presentation Notes
Antibody-drug conjugate (ADC) comprised of a monoclonal antibody targeting CD22, a cell surface antigen expressed on approx 90% of B-cell malignancies, linked to a cytotoxic agent calicheamicin.



Selected Monoclonal Antibodies Utilized to 
Treat Acute Myeloid Leukemia (AML)

Monoclonal Antibody Mechanism of Action/Indicated Use  

Gemtuzumab
Ozogamicin
(Mylotarg)

Binds to CD33 surface antigen and is then internalized; the potent 
calicheamicin derivative is released into the cell, binds to the DNA 
causing double strand breaks and cell death; used in CD33-positive 
AML.

CD33xCD3 BsAb
Bi-specific T-cell 
receptor-engaging 
(BiTE) antibody

Targets CD3 on immunologic T cells and CD33 (protein expressed on 
myeloid cells and AML blasts), physically  bringing T cells close to 
malignant cells and enhancing 
T-cell induced cytotoxicity. 



Unique Infusion Administration Routes 
for Monoclonal Antibodies
 Most monoclonal antibodies are 

administered IV.

 Infusion requires a separate, 
dedicated line.

 IV infusion times can be as short as 30 
minutes or longer such as 60 to 90 
minutes.

 Exceptions:

 Blinatumomab-28-day continuous 
infusion-requiring home infusion pump

 Daratumumab- titrated infusion rate

 CD33xCD3 BsAb-SQ injection weekly



Enhancing the Patient 
Experience While 
Receiving Home 
Blinatumomab Infusions



Common Toxicities to Manage for
Monoclonal Antibodies

Cytokine-Release 
Syndrome-often 
referred to as an 
Acute Infusion 

Reaction

Flu-like symptoms 
(fever, headache 

and fatigue)

Hypersensitivity 
Reactions-Allergic 

Reactions

Capillary Leak 
Syndrome

Tumor Lysis 
Syndrome Nausea Electrolyte 

Abnormalities Hypertension



Common Toxicities to Manage for 
Monoclonal Antibodies

Proteinuria Serious bleeding Wound Healing 
Complications Rash and Itching

Neuropathic Pain Peripheral neuropathy

Immune-mediated type 
of reactions-immune-
mediated hepatitis, 

pneumonitis, nephritis 
and thyroid function 

(hyper vs hypo)  



Cytokine 
Release 
Syndrome: 
Understanding 
the 
Complexity of 
Symptoms

When cytokines are released into the circulation, systemic 
symptoms such as fever, nausea, chills, hypotension, tachycardia, 
loss of energy/strength, headache, rash, scratchy throat, tongue 

and throat swelling and shortness of breath, can result.

It results from the release of cytokines from cells targeted by the 
antibody as well as immune effector cells recruited to the area.

Cytokine Release Syndrome is a symptom complex associated with 
the use of many monoclonal antibodies.



Cytokine Release 
Syndrome: 
Understanding 
the Complexity 
of Symptoms

 In most patients, symptoms are mild to 
moderate in severity and can be managed 
easily.

 However, some patients may experience severe, 
life-threatening reactions that result from 
massive release of cytokines-oncologic 
emergency. 

 Occur in patients with malignancies that have 
not received prior chemo, high tumor burden 
(first infusion and usually within the first 2 
hours of infusion)

 Prevention of CRS: use of pre-meds-
Tylenol/Benadryl while others require the use 
of Dexamethasone. Use of Tocilizumab is 
initiated with severe CRS.  

 There can be elevated CRP, LDH and Ferritin 
levels.



Capillary 
Leak 
Syndrome

Capillary Leak Syndrome 
(CRS) can be life-

threatening, leading to 
shock and multi-system 

organ failure.

Characterized by leakage 
of intravascular fluids into 
the extravascular space of 

tissues and organs.

Can lead to generalized 
edema with subsequent 

consequences

Early detection and 
intervention of this side 

effect is critical. 



Capillary Leak 
Syndrome

Common signs and symptoms include:

 Peripheral/facial edema

 Increased weight (+1 to 2 kg over 24 to 48 hours)

 Respiratory distress or crackles heard on lung 
exam

 Rising urine specific gravity (higher than 1.030)

 Decreased urine output with unbalanced I&O 
measurements and hypo-albuminemia.

Presenter Notes
Presentation Notes
Hemodynamic manifestations of CLS includes hypotension and tachycardia requiring interventions that are more urgent!Careful monitoring of patients is necessary as Capillary Leak Syndrome may present gradually.



Resource Tool 
for Healthcare 
Providers and 
Nursing Staff 
for Grading and 
Managing 
Blinatumomab 
Toxicities



Adoptive Cellular Therapy-Chimeric Antigen 
Receptor (CAR) T-cell Therapy: Principal Action 

This is a cancer therapy that 
utilizes T cells from a 

patient’s own blood collected 
through apheresis. 

These cells are genetically 
engineered in the lab to 
target the CD19+ surface 

antigen and the T-cells then 
become chimeric antigen 
receptor (CAR) T-cells.

CD19 is overexpressed, 
particularly in B-cell 

malignancies.

The CARs allow the T cells to 
recognize a specific protein 

(antigen) on tumor cells.  

The engineered CAR T cells 
are grown in a laboratory and 

then infused into the 
patient.

Once in the patient’s body, 
the T cells multiply and kill 
the cancer cells that display 
the antigen on their surface.

The FDA approved CAR T-cell 
therapy for the treatment of 
patients less than 25 years 

old with refractory B-cell ALL 
or who have had 2 or more 

relapses is  Kymriah. 

CAR T-cell Therapy also being 
studied in AML investigating 

the targets CD123 and CD174



Chimeric Antigen Receptor T-Cell 
Therapy: How it works

Presenter Notes
Presentation Notes
T cells are removed from the patient and then sent to the lab. Cells taken thru leukapheresis procedure-lymphocyte count is monitored usually greater than 200T cells go to the manufacturing facility and are engineered to find and kill cancer cellsBridging Chemo and CNS prophylaxis while manufacturing process takes placeOnce cells on site-Conditioning Chemo given-Fludarabine and Cytoxan lymphocyte-depleting chemo to eliminate competing lymphocytes and make room for the new cells to grow.  The cells have the capacity to continue to live and grow in the patient’s body, providing life-long protection.



Unique 
Toxicities for 
Patients 
Receiving CAR-T 
Therapy

 Unique CAR-T Cell Toxicities

 Cytokine Release Syndrome

 Neurotoxicity

 Requiring pre-meds

 Tociluzumab usage

 Damage to healthy cells 
carrying CD-19 surface antigens

 B-cell depletion or aplasia and 
hypogammaglobulinemia

 Requiring IVIG monthly 

Presenter Notes
Presentation Notes
Infused CAR T cells cause an overwhelming stimulation of the patient’s immune system, releasing inflammatory cytokines that mobilize an intense response by cells of the immune system. Significant side effect is CRS and treatment could include Tocilizumab, IL-6 receptor antagonist which turns off the inflammatory response. Neurotoxicity can also occur-confusion, delirium, seizures and encephalopathy, cerebral edema due to toxic inflammation of cerebral tissue associated with elevated IL-6 levels in the CSF.IgG levels greater than 400 mg/dlToci vs Steroids:  Tocilizumab is IL-6 inhibitor and is FDA approved for treatment of CRSSteroids are believed to be associated with suppression of CAR T cell expansion and unfavorable patient outcomesShould not be used as a pre-med for cell or blood transfusion   Recommendation:  Benadryl, Tylenol and H2 Blocker not steroidInflammatory response throughout organ systems



Resource Tool for 
Healthcare Providers 
and Nursing Staff for 
Grading and Managing 
Toxicities associated 
with CART-cell 
Therapy



Small Molecule 
Inhibitors

 Small Molecule Inhibitors
 proteins that are small enough to cross cell 

membranes and get inside the cell where they can 
interact with proteins in signal transduction 
pathways.

 in malignant cells, alterations in signal 
transduction pathways result in uncontrolled 
growth and proliferation that is characteristic of 
cancer

 many of these abnormal signaling proteins can be 
targeted by a specific small molecule inhibitor

 Small Molecule Characteristics include:
 Generic Names end with –nib and –imus

 Most are oral preparations 

 Duration of action is only a few hours, so they 
must be taken daily

 Oral administration offers convenience for patient 
to take at home however challenge for patients 
who are not able to swallow a tablet

Presenter Notes
Presentation Notes
Small molecule inhibitors have a even greater advantage that monoclonal antibodies because they are small enough to pass thru membranes.Generic names for Small molecular inhibitors: end with –nib and imus  (i.e. everolimus, temsirolimus)Most are oral preparations with exceptions being Bortezomib and temsirolimus which are given IV. Their duration of action is only a few hours, so they must be taken daily. Oral administration offers convenience for patient to take at home however can produce a challenge for pediatric patients who are not able to swallow a tablet or capsule and many of these agents are on the “DO NOT CRUSH” list so important for nurses to check with their pharmacist to verify whether oral liquids or oral suspensions are available. TKI’s inibitors used in BCR-ABL positive leukemias and Philadelphia positive leukemia Crizotinib inhibits the ALK tyrosine kinase enzyme  the ALK gene mutations are associated with anaplastic large cell lymphoma and neuroblastomaRuxolitinib is being investigated in Philadelphia-like acute leukemias distinct side effects are neurotoxicities such as dizziness, ataxia and anxiety Hypersensitivity reactions are not commonly seen with small molecule inhibitors.  However, drug levels may be affected by other medications and food.  Side effects commonly seen with small molecule inhibitors can be grouped according to their target.  For example, skin rashes are very common in patients taking inhibitors that target epidermal growth factor receptor (EGFR) and tyrosine kinase inhibitors are associated with QT prolongation. 



Common Toxicities to Assess in Patients 
Receiving Small Molecule Inhibitors

Skin Rash Diarrhea Nausea/Vomiting or 
abdominal pain Fatigue

Headache Neurotoxicity such as 
dizziness, ataxia, anxiety Edema/Fluid Retention

Neutropenia/Thrombocyto
penia/Anemia

Joint Pain Increased Liver Enzymes

Presenter Notes
Presentation Notes
QT prolongation is associated with tyrosine kinase inhibitors.  Hypersensitivity reactions are not commonly seen with small molecule inhibitors but drug levels may be affected by other medications and food.



Selected Small Molecule Inhibitors Utilized in 
Acute Lymphoblastic Leukemia

Small Molecule Inhibitor Mechanism of Action/Indicated Use

Tyrosine Kinase Inhibitors (Imatinib, 
Dasatinib and Nilotinib

Inhibit multiple receptor tyrosine 
kinases. Most often used for treatment 
of Philadelphia+ (Ph+) CML and Ph+ ALL 
and in treatment of BCR-ABL positive 
acute and chronic leukemias.

Ruxolitinib JAK Inhibitor utilized in Philadelphia-
like acute leukemias

Bortezomib (Velcade) Proteasome inhibitor. Blocks or inhibits 
the activities of proteasome-enzyme 
complex for cell growth. Used mainly 
with backbone chemotherapy to treat 
T-cell ALL.



Selected Small Molecule Inhibitors 
Utilized in Acute Myeloid Leukemia

Small Molecule Inhibitor Mechanism of Action/Indicated Use

Gilteritinib New FLT3 inhibitor being tested in FLT3 
positive AML. 

Bosutinib Tyrosine Kinase Inhibitor being tested in 
the treatment of chronic myelogenous 
leukemia (CML)



Administration 
and Monitoring  

Pearls for 
Nurses



Nursing Implications and Monitoring 
Requirements for Administering Immunotherapy

Specific Vital Sign Monitoring, 
Neuro Exams, twice daily 
weights, accurate I&O’s

Central Line Access and Infusion 
Recommendations and use of 
pre-medications, emergency 

meds for infusion and 
hypersensitivity reactions

Laboratory Blood Draws-PK’s

Monitoring of abnormalities on 
chemistry panel and other 

specialized tests (i.e., 
electrolytes, liver function tests, 

amylase, lipase, 
immunoglobulins, DIC) as well as 

the CBC with diff and platelet 
counts



Nursing Implications and Monitoring Requirements 
for Administering Immunotherapy

Monitoring urine for 
blood or protein

Assessing skin for 
rashes and mouth 

for mucositis

Monitoring for GI 
symptoms and 

provide supportive 
care agents such as 

Zofran 

Monitoring for 
headaches and 

fatigue

Monitor for changes 
in neurological 

status

Peripheral 
Neuropathy and Pain 

Management

Provide 
patient/family 

education

Presenter Notes
Presentation Notes
. 



CHOC Education Strategy Model

Cancer Patient 
Receiving 

Immunotherapy

Immunotherapy 
Education Tools for 

Nursing Staff

Utilization of Staff 
Nurses as 

Superusers and 
Resource Nurses 
for Day and Night 

Shifts

Immunotherapy 
Administration 
Tidbits for Staff 

Nurses

Research Nurse 
Educator Utilized 

for Developing 
and Utilizing  

Education Tools 
for Staff, Patients, 

and Families



Nursing 
Education Tools 
to Assist the 
Bedside Nurse in 
the Delivery of 
Immunotherapy 
Agents

 Research Nurse Educator develops a written 
education tool for lead shift nurses and bedside 
nurses caring for patients receiving 
immunotherapy.

 The education tool for the delivery of 
immunotherapy addresses the following areas:

 Name of Drug and How Does the Drug Work?

 How is the Drug Administered to the Patient?

 Common Side Effects for the Drug

 Special Considerations and Monitoring Required

Presenter Notes
Presentation Notes
Developed a Resource Tool for the monitoring and management of toxicities associated with CAR T-cell Therapy.Specific Resource books for agents such as Blinatumomab



Patient/Family Education Tools

The education tool for immunotherapy agents addresses the following 
areas:

How does the 
medicine 

work?

What does it 
look like? 

How is the 
medicine 

given?

What are the 
common side 

effects

Special 
Instructions

Research Nurse Educator designs a written education tool for patients 
and their families.



A Day in the Life for Nurses  
Administering Immunotherapy

 Nurse Manager/Lead Nurse ensures 
appropriate staff ratios-typically 1 nurse to 2 
patients; pre-assigns nurse caring for the 
patient receiving immunotherapy.

 The super-user/resource nurse and the 
research nurse educator are available to 
assist with staff questions.

 The Lead Nurse and bedside nurse assigned 
to patient review the immunotherapy 
education tool and administration tidbits 
sheet prior to immunotherapy 
administration.



Preparation Steps for Patient’s Immunotherapy 
Administration Visit

 Prepare the IV Pump 
Set-up for 
administration

 Review orders and 
prepare emergency 
medications 

 Ensure emergency 
equipment at the 
bedside-prefer to 
utilize a monitored 
room.



Patient Arrives to the Hem/Onc Unit or 
Outpatient Infusion Center

Start If necessary, start a peripheral IV for additional line access.

Notify Notify pharmacy of patient’s arrival and determine administration time for the 
immunotherapy as to allow for appropriate preparation time by the pharmacy.

Obtain Obtain a current height and weight

Plan Plan to start the immunotherapy infusion early in the day as to ensure availability 
of pharmacy and  healthcare providers in case of a severe infusion reaction.



Immunotherapy Agents in Pediatric 
Cancer Treatment Regimens

 Blinatumomab is FDA approved for use in pediatric 
patients with relapsed or refractory B-cell precursor 
acute lymphoblastic leukemia.

 There are still many immunotherapies and molecular 
targeted agents in various phases of clinical trials to 
establish their efficacy in the pediatric, adolescent 
and young adult population.

 Many of these are being evaluated as an addition to 
the backbone of standard therapy for a variety of 
cancers.

 As a result, pediatric hematology/oncology nurses are 
becoming increasingly more involved in administering 
immunotherapy agents and monitoring the side 
effects of these new agents both in the inpatient and 
outpatient setting.



Promising Future 
for Targeted 
Immunotherapy 
in the Treatment 
of Pediatric 
Cancers

 Cancer immunotherapy enhances the power of 
the immune system to fight cancer and 
represents a new and promising cancer 
treatment approach for pediatric cancer 
patients.

 Pediatric oncology nurses in the acute and 
ambulatory care settings play a significant role 
in the administration of targeted 
immunotherapy.

 The nurse’s competent knowledge and 
recognition of common toxicities and potential 
complications as well as pertinent 
administration and monitoring requirements 
enables the safe administration of these often 
complex and challenging treatments.  

 The use of well-planned clinical research trials 
and exceptional nursing care will ensure that 
these complicated agents are administered in a 
safe and timely manner.



Thank you!

Contact: Sharon Bergeron, RN, BSN, CPON 
sbergeron@choc.org
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