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Blood and Lymphocyte Development 
Stem cells differentiate and mature into either

Myeloid Progenitor

• RBCs

• Platelets

• Myeloblasts
• neutrophils

• basophils

• eosinophils

• monocytes

Lymphoid Progenitor

• Lymphoblasts
• B-lymphocytes: antibody response

• T-lymphocytes: ingests microbes and        

sends signals 

• NKT- Cells: attack virus-infected cells

Adapted from Dreamstime.com by Alexandra Lown
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Leukemia: cancer of the blood and 
bone marrow where abnormal blasts 
crowd marrow, decrease normal cell 
growth, and spill into blood, CNS, and 
other tissues

Lymphoma: cancer of the blood that 
originates in the lymphoid tissues, and 
can accumulate in the lymph nodes 
throughout the body

Multiple Myeloma: cancer of the 
plasma cells made in the bone marrow 
that causes M-protein damage, bone 
destruction, or tumors called 
plasmacytomas

MDS: abnormal production of blood 
cells in the bone marrow that 
decreases normal cell growth, can be 
chronic vs severe, and lead to AML

Hematologic 
Malignancy



Hematologic Cancers

Acute Leukemia  (AML, ALL, APL)

Chronic Leukemia  (CML, CLL, CMML)

Lymphoma  (Hodgkin, non-Hodgkin)

CNS Lymphoma (non-Hodgkin)

Multiple Myeloma/Plasmacytoma

Myelodysplastic Syndrome (MDS)

Myeloproliferative Neoplasms (MPNs)



Epidemiology
• American Cancer Society 

Facts and Figures 2017 
shows the distribution of 
the three major 
hematologic cancers
– Lymphomas make up 

roughly 47% of 172,910 
new cases annually in the 
US, with leukemia at 36% 
and myeloma at 18%

• SEER 2016 data shows 
that over three co-horted
periods from 1963, 1977 
and 2012, improvements 
in survival have been 
observed
– Survival rates approach 

90% for Hodgkin’s 

– Myeloma has increased 
survival rates to upwards of 
50%

Cancer Facts & Figures, 2017. American Cancer Society; 2017.

SEER (Surveillance, Epidemiology and End Results) Cancer Statistics Review, 1975-2013. National Cancer Institute; 2016.



AML Treatment Episodes Linked to Significant Economic Burden
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• HSCT: hematopoietic stem cell 

transplant

• High intensity: inpatient induction 

high dose cytarabine plus 

anthracycline and consolidation 

cytarabine

• Relapsed/refractory: includes re-

induction

• Low intensity: hypermethylating

agent, cytarabine, anthracycline



Basic Management of Leukemia

Induction chemo to induce remission

Consolidation chemo to keep knocking down MRD

Bone marrow transplant vs maintenance



Treatments for Acute Leukemia

AML Induction starts after workup 
including bone marrow biopsy, HLA, 
cytogenetics, molecular studies

7+3, Flag-Ida, Vyexos, 
hypermethylating agent, +/-KI, CPI, 
gemtuzumab ozogamacin, clinical trial, 
CNS prophylaxis 

Long hospitalization with count 
recovery, bone marrow assessment 
D14 and D28, reinduction if response 
not adequate. 

Consolidation after remission and 
count recovery, MRD negative HiDAC, 
IDAC

Maintenance or advance to 
hematopoietic stem cell transplant 

ALL Induction starts after workup 
including bone marrow biopsy, HLA, 
cytogenetics, molecular studies

Hyper CVAD, CALGB 10403, +/- KI,                        
+/- rituximab, CNS treatment

Long hospitalization with count     
recovery, bone marrow assessment       
D14 and D28, reinduction if response     
not adequate

Blinotumomab for MRD+ or relapsed         
to bridge to transplant

Maintenance or advance to 
hematopoietic stem cell transplant 



Types of Lymphoma

Non-Hodgkin B-cell Lymphoma

 Follicular (22%)

 Waldenstrom macroglobulinemia 

 Marginal zone (<2%)

 Diffuse large B-cell (DLBCL) (31%)

 Burkitt (2.5%)

 CNS lymphoma

 Mantle cell (6%)

 Precursor B-, T- cell lymphoma 

 Peripheral T- cell subtypes

 AIDS- associated lymphoma

Hodgkin Lymphoma

 Classic

 Nodular

Non-Hodgkin T-cell Lymphoma (12%)

 Cutaneous T- cell

 Anaplastic large cell

 Angioimmunoblastic T- cell

 NKT Cell

 Indolent

 Aggressive subtypes
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Treatment for Hodgkin Lymphoma

Chemotherapy: ABVD, Stanford V, A+AVD, BEACOPP

Radiation therapy

Immunotherapy (Rituxan, Brentuximab Vedotin)

High dose chemotherapy and stem cell transplant



Treatment for Non-Hodgkin Lymphoma

Chemotherapy: fludarabine, chlorambucil, R-CHOP, DA-EPOCH-R, bendamustine, CVP, ICE, steroids

Immunotherapy: (CD20) rituximab, ibritumomab tiuxetan, obinutuzumab, ofatumumab; (CD30) 
brentuximab vedotin;  (CD19/CD22) CAR T-cell therapy (tisagenlecleucel)

Targeted therapy: (proteasome inhibitor) bortezomib; (HDAC inhibitor) romedepsin; (kinase 
inhibitor); ibrutinib (PI3K inhibitor) idelalisib

Radiation therapy: involved site, mantle, total body (TBI for stem cell transplant)

Stem cell transplant: auto vs allo

Surgery: in rare cases



Adapted from visualonline.cancer.gov 2017 Terese Winslow LLC by Alexandra Lown



What Do Patients With Heme Malignancy Need?

Disease 
management 
and control

Medical 
stability 

including 
rehabilitation 

services

Supportive 
care services

Provider 
access that   

is timely, 
convenient

Emergency 
plan and 
contact 

information

Knowledge of 
disease, 

medications, 
self care

Palliative 
care, 

emotional, 
financial, 
spiritual 
support

Survivorship 
information 



Safe Transition of Care to Home

Patient 
and 

Family

Knowledge 
of medical 
status and 
access to 
records

Knowledge 
of red flags 
and actions 

to take

Medications 
and 

knowledge 
of use

Access to 
and warm 
handoff to 

next 
provider

Support 
services, 

DME

Knowledge 
of self care



ONN Program at UCDMC Cancer Center

2 full time expert oncology nurses, based in CC clinic

ONNs are primarily charged with transition of care for in-to-out patient 
cancer patients with a heme cancer diagnosis

ONNs self-refer to new, non-established hospitalized HemOnc patients 
for potential navigation using daily service lists

ONNs attend the inpatient daily care team huddle for HemOnc, 
round on wards, collaborate with team members, assist discharge



ONNs …

are present 
from diagnosis 
throughout 
care trajectory

become a 
constant point 
of contact for 
patient/family

coordinate care delivery 
for supportive services 
at UCDMC and/or locally 
in patient’s community

communicate with all 
members of care team to 
ensure safe transition of 
care to home



ONNs…

develop strong 
patient/family 
relationships

identify and 
remove 
barriers to 
outpatient 
care

ensure appointments in 
hand at time of discharge 
for next provider and 
infusion services

provide 
education 
and 
resources 
for self care

bridge care 
to outpatient 
provider 
services

make 
referrals to 
community 
resources 
for patients



ONNs…
coordinate the transition of care as it relates to the cancer plan for safe and 

timely access to the ambulatory team

• Provider referral and new patient appointment

• Referral and appointment bone marrow biopsy clinic

• Ensure standing lab orders and central line care

• Ensure infusion service provider for transfusions

• Ensure coordination of any ongoing chemotherapy 

• Referrals to others (ophthalmology, IR, ID) 

• Bone marrow transplant consultation outpatient, pre-collect 

donor list, and give to BMT coordinator



ONN Facilitates Process Improvement

Discharge care coordination poster

Worksheet

Medication reconciliation

ONN care coordination, RN hand off     
dot phrase

EPOCH transition to ambulatory workflow 
and staff education

Outpatient IT workflow to schedule with 
IR suite

Contribute to inpatient CQI committee

Participate in Unit Based Practice Council       
at Cancer Center Clinic





The ONN As a Resource For Patients and Staff
Patient Education

(smart dot phrase) Staff Education



Documentation Tools

EPIC EMR Nurse             

Navigation Module

Single encounter called 

Oncology Nurse Navigation

is easily retrieved historically 

under Episodes tab

Multifunction encounter to 

document notes, orders and 

referrals, create instructions for 

patient, communicate to providers 

and other staff

Able to collect data about         

key navigation metrics                 

to generate reports

Create dot phrases for 

consistent documentation 

specific to ONN



Oncology Nurse Navigator 

Documentation Module



Intake Assessment: 

Potential Barriers 

to Care



Learning Assessment



Communication

Smart “dot” phrases were 

built to facilitate consistent 

documentation and 

support efficient workflows



ONN Cancer Care Coordination: Patient Instructions



Work Tool



RN Hand Off 

Communication



Coordination of Care/Care Transitions

Research, Quality, Performance Improvement

Operations Management, Organizational 
Development, Health Economics

Community Outreach, Prevention

Professional Roles and Responsibilities

Psychosocial Support, Assessment

Patient Empowerment, Patient Advocacy

Survivorship and End-of-Life

AONN+ Standardized    

Metrics Domains©



Each metric is assigned a rating that designates the value 

and strength of metric using Likert scale (1=low, 10=high)

Patient Experience (PE)

Return On Investment (ROI)

Clinical Outcomes (CO)



Metrics Will Show Value and Quality of ONN Program

Domain Metric Definition

Area of 

Impact

Likert 

1=low,

10=high

UCDMC   

Heme only
(48% of 1 ONN 

caseload/10 mo

7/2017-18 )

Coordination of 

Care/Transitions

Treatment compliance % navigated who 

adhere to treatment

ROI, CO 5 100%

Research, Quality, 

and Performance 

Improvement

Transitions from point 

of entry to treatment 

% navigated 

patients/month 

transitioned from point 

of entry to treatment 

PE, CO 9 25% ‘hybrid’

75% UCD only

100% had 

appts by

discharge

Operations 

Management, 

Organizational 

Development, Health 

Economics

Navigation caseload # new cases, open 

cases, and closed 

cases navigated per 

month

ROI 10 10 new cases 

per month per 

navigator

7-day readmission rate #navigated patients 

readmitted non-

electively to hospital 

by 7 days

ROI 8 10.4%



UCDMC

Source: 2017 Vizient, Clinical Classification Software
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