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2009 ACS, ADA, EAStudy of Diabetes, 
ECO  

Cancer pts with Diabetes 

ÅNo guidelines for BG control 

ÅWorse outcomes R/T 
ïReduced Quality of Life 

ï Increased mortality 

ïReduced survival 

ï Increased infection rates 

ïHigher cardiometabolic risk 

Diabetes and Cancer  

A Consensus Report 
Diabetes Care 33:1674-
1685,2010 
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Worse outcomes attributed to: 
Å Co-morbidities R/T diabetes 
Å Cancer treatment- steroids, drugs ie mTOR inhibitors 
ï Tx S/E  diarrhea, CIPN, cardiotoxicities 
Å Hyperglycemia in people without diabetes 
Å Unmasking of  DM 
Å Steroid induced hyperglycemia 
Å Short term hyperglycemia causes immunological 

changes and immune suppression 
ï Weakened T cells ability to attack 
ï Compromised neutrophils  
ï Increased rate of infection 
ï Increased cancer recurrence and mortality 
 

 
 

Stevens,C et al: The complex dual diagnosis of diabetes and cancer. CJON Vol 15:6 654-8; Dec 2011 

BG > 200 mg/dl 

ÅMD Anderson Cancer Center 
ïALL pts treated with induction therapy with high 

dose dexamethasone 
Å37% had hyperglycemia but only 7% had dx DM 

ÅShorter median survival 

ÅSepsis and infection 

 

ÅALL children 56% hyperglycemia  

ÅInternational study 67% at some time during induction 
therapy 
ïIncreased complications and death 

Safe and effective Dosing Basal-Bolus Insulin in patients Receiving High Dose Steroids hyperVCAD Chemotherapy. 
Brady et al. Diabetes Technology &Therapeutics VOL. 16,NO.12, 2014 

Metabolic Syndrome and Cancer 

ÅAdult survivors of acute leukemia in childhood 
have: 

-have a higher than expected frequency of obesity1 

-early mortality from cardiovascular disease2 

-evidence of insulin resistance and increased prevalence of multiple CVD risk 
factors3 

ÅChildhood leukemia  HCT Survivors 

-Increased risk for metabolic syndrome4 

Adult HCT survivors 

-High prevalence of MS compared to pop controls 5 

 1 J Clin Oncol.203;17:1359;2 J Pediatr Hematol Oncol. 2001; 23:424;  3 JCO 2009,22:3698;  
4 JClin Endocrinol Metab. 1996;81: 3051; 5 BMT 2009,43:49 
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Our Quality Improvement Plan 2010 

Recognizing that  close partnership and communication 
between oncologist, PCP/endo, CDE with pt at center 
improves outcomes 

Process for identification and referral of cancer pts at high 
risk for hyperglycemia, with or without diabetes. 

Multi-disciplinary/team approach 

Early evaluation & intervention: diabetes education and 
support, increased glucose monitoring,  

Early nutritional consult for most pts with cancer    

Insulin initiation and management per Policy Guidelines  

 

Overview 

 

ÅCoordination of Care 

ÅCancer  

ÅHematopoietic system 

ÅTreatment Modalities 

ÅPotential Side Events 

ÅSurvivorship  

ÅImplications for practice 

 

Survivorship 

Definition: Begins at diagnosis, includes those 
receiving treatment, to managing  cancer as a 
chronic disease 
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A Journey of Survivorship 

 

Å65% of adults who are dx with cancer will be 
alive after 5yrs (75% children) 

Å18.1 billion survivors in 2020 

ÅMany aspects of care and collaboration 

ÅPrevention, surveillance, intervention and 
coordination 

 

Silver, J et al: Impairment-driven cancer rehabilitation: An essential component of quality care and 
survivorship.CA Vol 63:5 296-317, Sept/Oct 2013 

Prevention  
as part of DSME 

ÅPromoting healthy wt and 
exercise to reduce risk 

ÅRemember to make your 
CDE a part of your cancer 
team 

 

 

Surveillance:  Reinforce  

ÅMammograms 

ÅColon screening  

 

Intervention 
Improving outcomes  

 

ÅChanging diabetes care R/T 
ïAdverse events 

ïSteroids 

ïNew dx  

ïNutritional support 

ïSupport 

ïCoping strategies 

 

Coordination  

ÅPartnership 
ï  with PCP, oncologists, 

navigators, Survivorship  
coordinators 

 

ÅAssessment of impairments 

ÅGlucose control 
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Global cancer statistics 

ÅCancer is a leading cause 
of disease world wide 

Å12.7 million worldwide  
dx in 2008 

ÅRate projected to 
increase by 75% to 22 
million cases in 2030 r/t 
aging, tobacco use, 
reproductive, dietary and 
hormonal risk factors 

 

Global 

ÅLung 13% 

ÅBreast 11% 

ÅColorectal 10% 

ÅStomach 8% 

ÅProstate 7% 

ÅMake up 50% of all cases 
dx 

 

International Agency for Research on Cancr 
and Cancr Research 2012 

Advanced Aging is most important risk 
factor 

National Cancer Institute  

Risk Factors 

Aging 
Exposure to  
   Chemicals carcinogens  
   Physical carcinogens 
ÅAsbestos 
ÅBenzenes 
ÅRadiation 
ÅTobacco 
ÅArsenic 
ÅNickel 
ÅSunlight 
 
 

Genetic alterations  
Viruses 
 HPV- cervical 
 Hepatitis B- liver 
Alcohol  
Overweight and obesity 
 -insulin resistance 
Physical inactivity 
Poor nutrition 
Decreased access to health 
care 
 
 National Cancer Institute  
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ACS Cancer Facts and Figures 2017 

Å15.5 million  alive 2016 

ÅRecent diagnosis 

ÅReceiving treatment 

ÅDx yrs ago with no 
current detected cancer  

 

Å1,688,780 expected to 
be dx in 2017 

ÅWA 35560 

ÅOR 21780 

ÅID 7310 

ÅAK 3600 

ÅCA 176,140 

American Cancer Society 2017 Facts and 
Figures, Atlanta, ACS; 2017 

ACS 2017 Leading sites of New Cancer 
Estimates 

Men 

ÅProstate 19% 161,360 

ÅLung and bronchus 14% 

ÅColon and rectal 9% 

ÅBladder 7% 

ÅMelanoma of skin 6% 

ÅKidney and renal pelvis 5% 

ÅNon Hodgkin lymphoma 5% 

ÅLeukemia 4% 

ÅOral and  pharynx 4% 

ÅLiver and bile duct 3%  

 

Women  

ÅBreast 30% 252,710 

ÅLung and bronchus 12% 

ÅColon and rectal 8% 

ÅUterine 7% 

ÅThyroid 5% 

ÅMelanoma 4% 

ÅNon Hodgkin lymphoma 4% 

ÅLeukemia 3% 

ÅPancreas 3% 

ÅKidney and renal pelvis 3% 

 

 

 

 

 

American Cancer Society 2017 Facts and Figures, Atlanta, 
ACS; 2017 

ACS 2017 Leading sites of death estimates 

Men 
ÅLung and bronchus 29% 
ÅColon and rectal 9% 
ÅProstate 8%  
ÅPancreas 7% 
ÅLiver and bile duct 6% 
ÅLeukemia 4% 
ÅEsophagus 4%  
ÅBladder 4% 
ÅNon Hodgkin lymphoma 4% 
ÅBrain & other nervous 

system 3% 
 
 
 

Women 
ÅLung and bronchus 25% 
ÅBreast 14% 
ÅColon and rectal 8% 
ÅPancreas 7% 
ÅOvary 5% 
ÅUterine 4% 
ÅLeukemia 4% 
ÅLiver and bile duct 3% 
ÅNon Hodgkin lymphoma 3% 
ÅBrain & other nervous 

system 3% 
 

 
 
 
 
 
 

American Cancer Society 2017 Facts and Figures, Atlanta, 
ACS; 2017 
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google images 

Overweight and obesity associated 
with different  types cancer 

ÅAdenocarcinoma of 
esophagus 

ÅBreast cancer in 
menopausal women 

ÅColon and rectal 
ÅEndometrium 
ÅGallbladder 
ÅGastric/cardia 
ÅKidney 
ÅProstate 

ÅLiver 
ÅOvary 
ÅPancreas 
ÅThyroid 
ÅMeningioma 
ÅMultiple myeloma 
2014 ς 631,000 dx cancer 
R/T weight 
55% of all cancers dx in 
women 
24% in men 

Steele,Thomas, Henley,et al, Vital Signs Trends in Cancer Asssocited with Overweight and obesity-United 
States 2005-2014MMWR 2017:66:1052-58 

Our Process 

ÅReferral (insurance, H&P, pathology, histology)  
ÅNurse navigator, financial navigator  (FN) 
ÅConsultation with oncologist 
ÅFurther testing, CT, BM bx, PET 
ÅPlan and treatment proposal 
ÅPt and family education (consult request initiated with 

SW,RD,RNCDE) 
ÅTreatment and surveillance 
ÅSymptom management 
ÅPalliative and hospice care 
ÅSurvivorship Program  
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{ŀǊŀƘΩǎ /ŀǎŜ 

Å52 yo dx with rt breast with lymph node involvement 
ÅLumpectomy  
ÅER +, PR-, HER- 
ÅTaxotere & Cytoxan q3weeks x 4 (3 months) 
ÅDexamethasone 12mg IV premed 
ÅDexamethasone 8 mg po D0,2,3 
Å5 weeks radiation 
ÅLetrozole daily x 5 yrs or until disease progression 
ÅDSME 4 yrs ago @ dx, Metformin 500mg BID, A1C 6.6% 
ÅBMI 28.7 

 
 
 

What is Cancer 
Cancer is abnormal growth of cells 
 
Rapid growth with limited space and nutrition 
 
Some are hereditary  or familial  5-10% 
 
Most are sporadic 90% 
 
Mutations happen in cells all the time 
 
Our DNA repair genes recognize and repair the abnormality  
 
LŦ ƛǘ ŎŀƴΩǘ ōŜ ǊŜǇŀƛǊŜŘΣ ǘƘŜ ǇǊƻŎŜǎǎ ōŜƎƛƴǎ ǘƻ ŎŀǳǎŜ ƛǘ ǘƻ ŘƛŜ 
 apoptosis 
 
Mutations that occurs in genes that control cell division , 
check for errors  or cause programmed cell death (p 53 tumor 
suppressor gene) lead to cancer 
 
These mutated genes are called Oncogenes 
 
 

Immune System Function 
Å Protect against foreign 

invaders 
Å Maintain homeostasis 
Å Provide surveillance 
Å Immune response 

Å Coordinated action 
Å Target invading 

microbes, infected cells 
while ignoring healthy 
cells  
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Mechanism of Cancer 
Development 

Å Evade checkpoint and cell 
signals to stop or for 
apoptosis 

Å Form blood vessels to 
develop source for energy 
and food (angiogenesis) 

Å Invade other tissues and 
spread (metastasis) 

Å Evade immune system  and 
avoid destruction  

 

 

 

 

 

 

 

Cancer Cell and Normal Cell 
Characteristics 

                     Cancer Cell 
Shape: Irregular 
Nucleus: Larger, darker 
Growth: Out of control 
Maturation: LƳƳŀǘǳǊŜ ƻǊ ŘƻŜǎƴΩǘ 
mature 
Communication: None, no function 
Visibility: Invisible to immune cells 
Blood supply: Tumor angiogenesis 
Oxygen: ŘƻŜǎƴΩǘ ƴŜŜŘ ƻǊ ƭƛƪŜ 
Glucose: Loves, craves glucose 
Preferred Nutrient: Glucose 
Cell environment: Acidic 
Energy Efficiency: Very low 5% 

 

Normal Cell  
Shape: Regular 

Nucleus: Proportionate 

Growth: In control, systematic 

Maturation: Death-Apoptosis  

Communication: Function 

Visibility: Invisible to immune cells, have ID 

Blood supply: Angiogenesis during repair 

Oxygen: Requires oxygen 

Glucose: Requires some glucose 

Preferred Nutrient: Glucose, fat, protein 

Cell environment: Alkaline 

Energy Efficiency: Very High 95% 
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Chronic inflammation 

ÅStructural damage to immune cells 
Å[ƛƳƛǘǎ ƛƳƳǳƴŜ ǎȅǎǘŜƳΩǎ ŀōƛƭƛǘȅ ǘƻ ŘŜǘŜŎǘ ŀƴŘ ŀǊǊŜǎǘ 

aberrant cell growth 
 
ÅҧǇǊƻŘǳŎǘƛƻƴ ƻŦ ŦǊŜŜ ǊŀŘƛŎŀƭǎ 
ïDisrupts insulin signals and damages DNA 
ïPro inflammatory cytokines IL-6, TNF promote expression of 

genes  
ÅIncreased  cell proliferation  and angiogenesis 
ÅInhibition of apoptosis 
 

 
 
Collins, K. The Diabetes -Cancer Link, Diabetes Spectrum 27:4,2014 

 

Cancer and Obesity 
ҧ ŀŘƛǇƻǎƛǘȅ ŀƴŘ 

obesity 

ҧ ōƛƻ ŀǾŀƛƭŀōƭŜ ǎŜȄ 
hormones 

ҧƛƴǎǳƭƛƴ ҧLDC-1 

Inflammation 

Insulin resistance 

ҧǇǊƻƭƛŦŜǊŀǘƛƻƴ 

ҧƎŜƴƻƳƛŎ ƛƴǎǘŀōƛƭƛǘȅ 

ҨŀǇƻǇǘƻǎƛǎ 

 

Diabetes and Cancer-An AACE/ACE 
Consensus Statement. Endo Pract 19:4:July 

August 2013 

Insulin Resistance 

ÅInhibited metabolic effect 
ÅIncrease in signal through kinase pathways that 

promotes cell proliferation 
ÅIncreased insulin production exaggerates 

activation of cell division 
ÅCancer cells have increased concentration of 

insulin receptors 
ÅElevated insulin increases production of IGF-1 
ÅIGF-1 more potent in promoting cell proliferation 

and inhibiting  apoptosis 
 

 Collins, K. The Diabetes -Cancer Link, 
Diabetes Spectrum 27:4,2014 
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Insulin and Insulin-like Growth Factor 

Cancer cells                      Ҧ        

ïInsulin receptors  and 
IGF-1 over expressed 

ïStimulation of cancer 
proliferation and 
metastasis 

ïHigh glucose uptake 
independent insulin 
receptor 

Elevated expression of 
VEGF 

ïangiogenesis 

ïIGF-1  stimulates 
vascular smooth muscle 
cell proliferation and 
migration 

Diabetes Care 33,Number7 , July 2010 

GHR, IGF -1 and IR in Cancer 

ÅAre expressed in many hematologic and solid 
tumors  

 

ÅAssociated with poor survival in breast cancer 

ï75% positive for estrogen receptor 

ïCross talk between receptors  IR, IGF-1 and ER 
increases proliferation 

ÅDual treatment tyrosine kinases inhibitor and anti 
estrogen therapy  

 

 

Beckwith, H; Yee, D. Insulin-like growth factors,insulin, and growth hormone signaling in breast 
cancer therapy: implications for targeted therapy; Endo Pract 20: 1214-1221;2014 

Cancer Grading and Staging 
 

Differentiation and Grading 

 How closely tumor cells resemble the 
normal cells  

 

 

Staging  

 Extent of disease 
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Tumor Node Metastasis (TNM) 

ÅT   Size & depth of invasion 

 

ÅN  Lymph nodes size number and location 

 

ÅM metastasis location  

 
American Joint Commission on Cancer and International Cancer Control 

Hematologic Malignancies 

ÅLeukemia, Lymphoma, Multiple Myeloma 

ÅStaged under other systems  

Tumor Markers 

Uses  

ÅScreening 

ÅDiagnosis 

ÅPrognosis 

ÅMonitoring treatment 

ÅDetecting recurrence 

 

 

limitations 

ÅElevated in benign 
conditions (CEA in smokers) 

ÅElevated late stage 

ÅNot specific  

Åą More than one type  
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Treatment Approaches 

Neoadjuvant 

One or more modalities before 
the primary tx 

Chemo before surgery to shrink 
tumor 

Adjuvant  

Targets minimal disease or 
micrometastatic  high risk for 
recurrence 

Chemo or radiation after surgery 

 

Conditioning or 
preparation 

Chemo with radiation to 
eliminate disease, space in 
marrow for stem cell 
transplant  

Immunosuppression 

Chemo to blunt  immune 
response to prevent 
rejection allogenic SCT 

 

ECOG Performance Status 
Developed by the Eastern Cooperative Oncology Group 

Grade ECOG Performance Status 

0 Fully active, able to carry on all predisease performance without restriction 

1 Restricted in physically strenuous activity but ambulatory and able to carry 
out work of light or sedentary nature eg light house work, office work 

2 Ambulatory and capable of all self care but unable to carry out any work 
activities; up and about more than 50% of walking hours 

3 Capable of limited self care; confined to bed or chair more than 50% of 
walking hours 

4 Completely disabled; cannot carry on any self care; totally confined to bed 
or chair 

5 Dead 

Oken M, Creech R, Tormey D et al. Toxicity 
and responce criteria of the ECOG. Am J 

Clin Oncol. 1982;5:649-655 
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Cancer Treatment Modalities 

ÅSurgery 

ïPrecise & local 

ïRemove all or portion 

ïObtain specimens for 
cytopathology 

ïMay be only tx needed 

ïPrecede or follow other 
treatments 

ïAlleviate or lessen 
symptoms  

ÅStaging 

ÅTumor markers and 
genetic testing 

ÅImmunophenotyping 

ïIdentifies cells based on 
antigen present on cell 
surface 

ÅTo prevent /reduce risk  

ïFamilial breast cancer 

Radiation 

ÁLocal , specific target 

ÁFollow sx to prevent 
recurrence 

ÁAfter chemo because of 
permanent bone 
marrow damage 

ÁCombined with chemo 

ÁRadioimmunotherapy  
ÅRadioisotope & 

monoclonal antibody 

 

Toxicities 

ÅSkin 

ÅLung 

ÅHeart 

ÅFunctional-swallowing 

ÅPain 

Åfatigue 

  

Chemotherapy 
ÁSystemic 

ÁSingle or combination 
agents 

ÁLimited by toxic effects 
on normal tissues 

ÁTumoricidal effect in 
hormone sensitive 
tumors 

ÁSpecific sequence to 
maximize response and 
minimize side effects 

Á Based on cellular 
kinetics 

 

 

 

 

 

 

ÁCell cycle 

ÁCell time 
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Cell Cycle Specificity 

Cell Cycle Specific 

ÅEffect specific part of 
cycle 

ÅGiven in cycles, divided 
doses or continuously 

ÅMost effective when 
given on regular 
treatment schedule 

Non cell cycle specific 

ÅEffects on all phases 
even G0 

ÅCell kill proportional to 
amount drug 

ÅDose dependent- can 
delay treatment so 
higher dose given 

 

Cell time and growth fraction 

ÅShort cell cycle  
                ҧ ŎŜƭƭ ƪƛƭƭ 
ÅContinuous infusion of cell cycle specific  
                  ҧ ŎŜƭƭ ƪƛƭƭ 
Cells that divide frequently- 
epithelial cells, embryonic cells, blood stem cells 
and cancer cells 
 ҧ  ҈ ƻŦ ŎŜƭƭǎ ŘƛǾƛŘƛƴƎ ŀǘ ŀ ǘƛƳŜ- ҧ ŎŜƭƭ ƪƛƭƭ ōȅ ŎȅŎƭŜ 
specific 
Ҩ   ҈ -  ҧ ǎŜƴǎƛǘƛǾƛǘȅ ǘƻ ƴƻƴ ŎȅŎƭŜ ǎǇŜŎƛŦƛŎ 
 
 
 

Administration 

ÅOral 

ÅIM 

ÅSubq 

ÅIV 

ÅIA 

ÅIntra peritoneal 

ÅIntrathecal 

ÅIntrapleural 

ÅIntravesicular 

ÅInterventional radiology 

ÅSurgery 
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Treatment 

ÅCycles 
ÅWeekly, q2w q3w 
ÅDay 1,2,3,4,5 
ÅSupportive tx R/T AE 
ïHydration, GCSF 

ÅMonitor blood counts: 
HCT, neutrophils, 
platelets, liver and kidney 
function, LDH 

ÅMonitoring cancer 
markers 

ÅPremeds 
 

ÅDouble checks 
ÅPPE 
ÅIncreasing oral chemo 
ÅPeripheral IV 
ÅVenous access devices 
ïPorts 
ïPICCS 
 

 
 

Side Effects 

Å Nausea, vomiting, alopecia, 
electrolyte imbalance, hand 
foot syndrome 

ÅMyelosuppression most 
common dose limiting toxicity 

ÅGI: mucositis, anorexia 
diarrhea, constipation 

Å Fatigue 
Å Edema 
Å Tumor lysis syndrome 
Å Cardiotoxicity (lifetime 

cumulative dose limits with 
anthracyclines) 

Å nephrotoxicity 

Å Pulmonary toxicity and fibrosis 
Å Radiation recall 
Å Photosensitivity 
Å  SE r/t infusion 
Å Secondary malignancies 
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Hormonal Therapy 

ÅTreat cancer 

ÅEase symptoms 

Oral 

Injectable 

Surgery  

ÅBreast 

ÅProstate 

ÅNeuroendocrine tumors 

        Sandostatin q4w 
ïInhibits secretion of 

insulin and glucagon 

ïSevere hypoglycemia 

ïHyperglycemia in Type2 
and PWO DM 

ïTx sulfonylurea induced 
hypoglycemia 

 

Biotherapies and targeted agents 
 

ïSystemic 

ïMimic or impact 
signaling pathways to 
control cellular function 

ïTarget mutations 

ïModify immune 
defenses 

ïSpecific to target single 
receptor on surface or 
enzyme within 

ïIn or outside cell 

 

ÅPrevent spread 

ÅHelp repair 

ïVaccines 

ïInterleukins 

ïInterferons  

ïColony stimulating 
factors 

ïMonoclonal antibodies 

Cell Communication  

Cell communication through chemical signals  

ïHormones, growth factor, ligands (insulin) 

 which trigger biochemical chain of events   

ïTyrosine kinase (90 types) receptors 

ï Receptor Non tyrosine cytokines  
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Monoclonal antibodies 

ÅCapacity to act as an 
antibody by target 
specific antigen 

CD38,CD18,CD19 
 

CD ς cluster of 
differentiation 

Cell surface molecules 
of leucocytes that are 
distinguishable by 
monoclonal antibodies 

as immunological 
marker 

Monoclonal antibodies 

ÅRituximab 

ïCD20 B lymphocytes 

ïBinds to the receptors 
and recruits NK  

ÅBevacizumab 

ïTargets vascular 
endothelial growth 
factor (VEGF) 

ïPrevents VEGF from 
binding to and inhibits 
new vessel growth 
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Sample order  
B cell lymphoma 

ÅD1 Rituximab 

ÅD1-4 Etoposide, doxorubicin, vincristine 

ÅD5 Cyclophosphamide 

ÅD1- 5 Prednisone 60 mg/m2 BID 

ÅD6 GCSF 5 mcg/kg  

ÅQ3W x 6 

Some Side effects 

ÅFlu like symptoms 

ÅRash 

ÅN&V 

ÅSwelling 

ÅTumor lysis syndrome 

ÅProgressive multifocal leukoencephalopathy 

 

Tyrosine Kinase Receptors 
ÅMultiple types of cell surface receptors for various hormones, 

cytokines and growth factors  

Å  EGFR, IR, IGL-1 

Å Involved in cellular signaling pathways and regulate key cell 
functions- proliferation, differentiation, anti-apoptotic 
signaling  

ÅMutated in cancer ς unregulated growth 
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Targeted Therapy 

EGFR family of TKR 

Å EFGR 

Å HER -2  

Over expressed in some 
breast cancers and acts as 
major signaling partner for 
other EGFR members 

 

 

Tyrosine Kinase Receptors 

Side Effects TKI,mTOR 

Å Depends on cellular pathway 
being disrupted 

Å Drug specific 
Å Hypersensitivity common 
Å Severe dermatological 

toxicities 
Å Cardiac dysfunction: edema, 

cardiomyopathy, ҨLVEF, QT  
Å Hepatotoxicities 
Å N&V 
Å  HT,  
Å fatigue 
Åҧ.D όƳ¢hwύ 

 
Å Chronic or long term Rx 
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Cancer Immunotherapy 

ÅPrevent bypass of 
normal  immune 
checkpoints 

ÅUse our immune system 
as a network 

ÅCheckpoint inhibitors 

ïRemove disguise and 
flag them for destruction 
by activated T cells 

 

The pluripotent stem cell 

Cytokines 

ÅProteins produced by WBC 

ÅWork as chemical messengers 

ÅRegulate nature and intensity of immune 
response 
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Checkpoint Inhibitors 

ÅIpilmumab (Yervoy ®) 
ïCTLA-4 

ÅNivolumab (Opdivo®) 
ïPD-1 

ÅPembrolizmab 
(Keytruda®) 
ïPD-1 

ÅAtezolizumab 
(Tecentriq®) 
ïPD-L1 

 

 

 

ÅMelanoma 

 

ÅNSCLC, melanoma, 
renal cell carcinoma, 
Hodgkin lymphoma 

ÅNSCLC, melanoma. 
Squamous cell of head 
and neck 

ÅBladder cancer, NSCLC 

ÅFrequency of dosing? 

CJON supplement to Vol 21:2 2017 



4/2/2018 

23 

Implications for Practice 
Immune-related adverse events 

ÅFocused assessments 

ïThyroid panel 

ïPituitary function test 

ïLiver function test 

ïPancreatic enzymes 

ïPhysical, psychiatric 

Pt education, wallet card 

Early recognition  

Early treatment with 
steroids at grade 1 or 2 

ÅExacerbation of 
inflammatory response 
cause by immune 
system  

ÅMore common: Fatigue, 
colitis, pneumonitis, 
dermatitis, hepatitis 

ÅRash, pancreatitis, 
endocrinopathies 

CTLA-4 cytotoxic T lymphocyte associated; 
PD programmed death, PD-L programmed 

death ligand 

Checkpoint Inhibitors AE 

Å7-18 weeks after start of treatment (22+months) 

ÅColitis/diarrhea most common 

ÅGrade 1 - Clinical or diagnostic, increase of less 
than 4 stools/day over baseline  

ÅGrade 2 ς abdominal pain, mucus or blood in 
stool or increase of 4-6 stools/day over 
ōŀǎŜƭƛƴŜҦ ŎƻǊǘƛŎƻǎǘŜǊƻƛŘǎ мƳƎκƪƎ ŦƻǊ  п-6 weeks 

ÅGrade 3-п Ҧ ŎƻǊǘƛŎƻǎǘŜǊƻƛŘǎ нƳƎκƪƎΤ L±Κ  

 
C I Common immune re;lated AE and their 

management supp Vol21:2  2017 

Chimeric Antigen Receptor (CAR) T-Cell 
Therapy 

ÅGenetically modified 
T/NK to express CAR 
which binds to cancer 
cell 

ÅTumor specific antigen 
recognition ie CD19 on 
ALL cells 
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{ŀǊŀƘΩǎ /ŀǎŜ 

Å52 yo dx with rt breast with lymph node involvement 
ÅLumpectomy  
ÅER +, PR-, HER- 
ÅTaxotere & Cytoxan q3weeks x 4 (3 months) 
ÅDexamethasone 12mg IV premed 
ÅDexamethasone 8 mg po D0,2,3 
Å5 weeks radiation 
ÅLetrozole daily x 5 yrs or until disease progression 
ÅDSME 4 yrs ago @ dx, Metformin 500mg BID, A1C 6.6% 
ÅBMI 28.7 
 

 
 

Steroids 
 

DEXAMETHASONE 
Å CINV- immediate and delayed 
ï ? Mechanism 

Å Prevent infusion reaction  
ï IV 12-20 mg day of rx 

Å Anti-inflammatory effect 
ï brain mets-4-8 mg/day 

Prednisone 
ÅMultiple myeloma 

60mg/m2/day D1-4 
Å Immunotherapy  
ï 1-2 mg/kg grade 1-2 
ï 2-4mg/kg grade 3-4 
 
 

 
 
 
 
 
 

 
Causes lysis of lymphoid cells ς 
lymphatic leukemia, myeloma, 
malignant lymphoma 

DEX 20-40 mg/day 
D1-4,9-12,17-20, repeat every 28 
days 

Recruits malignant cells out of G0 
phase (cell phase specific rx) 
Improve appetite 
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Patient 

Interdisciplnary 
Collaboration-bridging a 
gap with providers 

ωCancer team 

ωPCP 

ωSurvivorship  

Patient/familyeducation 

ωRisk R/T wt, lifestyle 

ωR/T SE of TX 

ωPost  complications 
 

Information  

Community 
Psychological support 

Assessment, monitoring 
and treatment of side 

effects 

Acute Stage 

ÅDiagnosis, staging and 
treatment decisions 

ÅAcute and potential losses 

ÅDisruption in family and 
social roles 

ÅFinancial toxicities 

ÅAcute side effects 

ÅFear of death 

 

Extended Stage 

ÅCompletion of intensive 
treatment 

ÅPossible remission 

ÅPeriodic examinations 

Å Intermittent therapy 

ÅPossible terminal 

ÅAmbiguous feelings above 
being alive, uncertainty of 
treatment or pending death 

Morgan, Mary Ann. Cancer Survivorship: History, QOL Issues, and the Evolving Multidisciplinary Approach to 
Implementation of cancer survivorship care plans. OncologyNursing Forum  36:4 July 2009           

Permanent Stage 

ÅCure 

ÅExtended or long term 
survival 

ÅLate effects of disease and 
therapy 

ÅWorkplace discrimination 
and insurance issues 

ÅHealth promotion 

ÅDisease prevention 

Å Improving QOL 

ÅCancer Survivorship Plan 
ïType of cancer 

ïTreatment 

ïPotential side effects 

ïRecommendations for follow 
up 

Morgan 2009 
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Psychosocial and Spiritual Assessment 

ÅInfluence of culture, spirituality, gender, sexual 
preference, age & healthcare 

ÅPsychosocial components 

ÅAltered body image 

ÅReproductive and sexual health 

ÅEmotional state 

ïDepression, anxiety, fear of reccurance, family 
conflict, survivorship guilt 

Psychosocial and Spiritual Assessment 

ÅSocioeconomic considerations R/T screening, 
dx, treatment, and FU 

ÅCoping strategies 

ÅStress response and crisis management 

ÅPsychosocial assessment 

ïSpiritual, sexual, distress, coping, family function, 
relationship role changes and QOL 

ÅCommunication strategies 

ÅLΩǾŜ ōŜŜƴ ƳŀƴŀƎƛƴƎ ǘƘƛǎ 
for 20 years 

ÅI need protein 

ÅLΩƳ ƴƻǘ ŜŀǘƛƴƎ ŀǎ ƳǳŎƘ ǎƻ 
L ŘƻƴΩǘ ŎƘŜŎƪ 

ÅL ŘƻƴΩǘ ƘŀǾŜ ŜȄǘǊŀ ǎǘǊƛǇǎ 

ÅMy A1C was OK 

ÅL ŘƻƴΩǘ ƘŀǾŜ ǘƛƳŜ 

ÅLΩƳ ǘƻƻ ǘƛǊŜŘ 

 

 

 

ÅEducation in our 
programs-  reducing risks 

ÅMaintaining our 
relationships-  PWD and 
PCP 

ÅAddressing beliefs and 
barriers ς nutrition 
consult 

ÅManaging of steroid 
induced hyperglycemia 
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Assessment 

ÅBG targets, A1C, meter, 
prescriptions 

ÅMeds: when they take 
them, consistency ,S/E 

ÅNutrition 
ÅComorbidities 

CVD, renal insufficiency, 
peripheral neuropathy, 
gastroparesis 

ÅFall risk 
ÅHypoglycemia risk 
ÅCognitive  
ÅSupport systems 

 
 
 

Improving Clinical Outcomes 

ÅExercise during and after treatment- improves 
ŦŀǘƛƎǳŜ ŀƴŘ Ҩreccurence by 40%  in breast cancer 

ïAnemia  

ïPhysical changes  

ïPain 

ïSE 

ïSurgery 

Team based care, coordination, referrals, education and 
support 

Exercise and the Breast Cancer Survivio: 
The role of the Nurse Practioner. Hall-

Alston,J;2015,V19:5;594 

 Toxicity Grading Criteria for Cancer 
Treatment 

Hyperglycemia Grade 1 Grade 2  Grade 3 Grade 4 

FASTING 
Glucose 

ULN-160 160-250 250-500 >500 

No 
intervention 

Change in daily 
management 
from baseline; 
OHA initiated; 
Workup for 
diabetes 

Insulin therapy 
initiated, 
hospitalization 
indicated 

Life 
threatening, 
urgent 
intervention 

US Department of Health and Human 
Services: Common Terminology Criteria for 

Adverse Events Updated Nov 2017 
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Early monitoring/intervention  

Referred to CDE before tx start 
DM Med options when there are 
AE from tx 
When to monitor ?  FBG,   ac, 2 hr 
pc dinner and HS on days of 
dexamethasone 
Frequent contact- q3-4 days , 
weekly 
{ŀǊŀƘΩǎ .D C.D мсл-230 
 Ǉƻǎǘ ŘƛƴƴŜǊ пллΩǎ 

Lantus and dinner Novolog ordered by oncologist 
Notified PCP, extra strips, copy of plan and progress 
Checked in with pt 2-3 days 
Off insulin 6 weeks after chemo. 
Required GSCF for neutropenia, 
hydration,  wt loss R/T mucositis, 
Hand foot syndrome 
Port removed after radiation 
    
 

Å2 yrs later recurrence in lt breast 

ÅER+ PR+, HER2- 

ÅBilateral mastectomy 

ÅMUGA, echocardiogram 

ÅDose dense Adriamycin/ Cytoxin (A/C) 

ÅQ2w x 4 doses 

ÅTaxol q week x 12 

ÅAnastrozole  po  

ÅYearly FU  

ÅRequired transfusion  
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George  has had  Type 2 diabetes x 8 years.  DSME at Dx, BMI 32.4 

On Metformin 500mg BIDWM  A1C 7%; now 9.2%, wt loss 40 lbs since start of 
treatment 

Dx with rectal adenocarcinoma. 

 RLQ ileostomy. 

 Oxaliplatin, 5 FU pump, Avastin, Q2w, 12 cycles (6 months) 

Dexamethasone 8 mg po day before, 1,2 3,4, 

IV dexamethasone 20 mg day 1 

ÅPt reported BG gradually increasing at each visit. Had not seen his PCP 
since start of treatment. 

ÅED visit for BG over 500, given dose of subq insulin, IV hydration, sent home 
with instruction to see PCP ASAP 

 

 

Case Study  

Effect of Steroids 

ÅIncreased hepatic glucose production 
ïGluconeogenesis (amino acids) and glycogenolysis 

(glycogen) 

ÅInhibition glucose uptake by muscle and fat 
ÅDecreased insulin production and secretion 

 
Results in increase in post prandial glucose 8 -12 hrs 
after taking med rather than increased in FBG 
Consider SBGM in non diabetic pts, 2 hrs post lunch 
1-2x week 
Steroid-induced hyperglycaemia in primary care. Mills and Devendra; London Journal of Primary Care 2015. 

Vol. 7,NO.5,103-106 

Options with steroids 

Prednisone  

Å Second generation sulfonurea, 
titrate q 48-72, BGx 2>250 
then 

Å½ unit NPH per 2mg  

Å Peak effect on BG in afternoon 

Å Readjust but 10-20% based on 
ac dinner /HS BG every few 
days 

Å BG checks ac, HS until pattern 
and dose established, then ac 
B,D,HS 

Dexamethasone 

Å Effect over 24 hrs 

Å Consider sulfonurea 

Å 0.3 -0.5 units/kg 

ÅMay need basal/bolus 

Å5ƛŦŦŜǊŜƴǘ Ǌŀǘƛƻ άŎƘŜƳƻέ Řŀȅǎ 

Å Duration may last weeks after  
D/C 

ÅWithdrawal symptoms muscle 
pain and cramping 

ÅQID testing  
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ÅSaw PCP the next day who increased Metformin to 1000mg BID 

ÅReturn visit to ED for BG over 500 and dehydration 

ÅReferral from ED; contacted pt who found a new PCP who was sending him 
to me 

ÅPt prescribed insulin by new PCP 

Å.ŀǎŀƭκ ōƻƭǳǎκŎƻǊǊŜŎǘƛƻƴΣ άŎƘŜƳƻ Řŀȅǎ ŘƻǎƛƴƎέ 

ÅAc BG 110-142.  

ÅReturn oral agent 2 months after stop of steroids 

 

Where do you fit in?  

What can we do different as a group? 

Dexamethasone 40 mg plus 20 mg IV day of infusion 

   Comparative Steroid Potencies          

Glucorticoid 
potency 

Duration ½ life 
hours 

Hydrocortisone 1 8 

Cortisone  0.8 Oral 8, IM 18+ 

Prednisone 3.5-5 16-36 (peak 8-
12h) 

Prednisolone  4 16-36 

Methylprednisolone 5-7.5 18-40 

Dexamethasone 25-80 36-54 
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Decadron aka DEX 
 

Side Effects 

gastric irritation, decreased 
carbohydrate metabolism, 
hyperglycemia, sodium and 
water retention, alterations in 
fluid and electrolyte  balance, 
steroid  induced 
immunosuppression,  injury 
from rapid withdrawal, 
cushingoid changes, cataracts, 
glaucoma, ocular infections, 
affective behavioral changes, 
musculoskeletal changes. 

 

 

 

 

 

Prevention  CINV 

 

Prevent reaction 

 

Treatment leukemia and 
lymphoma 

 

Brain mets 

 

Inhibit prostaglandin  

 

Inhibits stimulation N &V 

 

Decreased inflammation 

 

 

 

 

 

 
Report Therapy Related Symptoms 

 
 

     Fatigue 

ÅFeeling sluggish  68% 

ÅDepression 28% 

ÅDifficulty concentrating 38% 

ÅDifficulty sleeping 43% 

ÅSOB 36% 

ÅPain 46% 

ÅNumbness toes, fingers 43% 

ÅSkin changes 25% 

 

     Eating  

ÅTaste changes 53% 

ÅLoss of appetite 44% 

ÅWeight loss 41% 

ÅDifficulty swallowing 30% 

ÅSore mouth 22% 

ÅNausea 51% 

ÅVomiting 23% 

ÅConstipation 45% 

Self reported Assessment of Symptoms and Self Care Within a Cohort of US Veterans 
During Outpt Care for Cancer; Williams et al; CJON 19:5, 595-602  

Late and long-term side effects from 
chemo 

ÅChemobrain 

ÅDigestion problems 

ÅBone, joint, soft tissue 
problems 

ÅEndocrine system 
problems 

ÅEmotional difficulties 

ÅLung toxicities 

Ålymphedema 

ÅFatigue 

ÅCardio toxicities 

ÅPeripheral neuropathy 

ÅSecondary cancers 

Åother 
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CINV 

ÅNausea and vomiting common 

ÅImpact QOL and often underestimated  

ÅPrevention 

ÅGuidelines for prevention and treatment 

ïASCO,NCCN, ONS PEP 

 

Acute vs delayed; High vs Moderate vs Low 

Oral, breakthrough, anticipatory 

CIPN 

ÅRelated to cumulative 
dose 

ÅInfusion duration 

ÅIndividual risk factors 
influence development 
and severity of 
neurotoxicity 

 

ÅPreassessment 

ÅAssessment at each visit 

ÅDose reduction 

ÅDiscontinuation 

ÅAcupuncture 

ÅPhysical activity 

ÅMassage 

ÅCold therapy 
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Glutamine 

ÅAmino acid 

ÅMost prevalent in body 

ÅEssential for skeletal 
muscle function, 
immune, nervous and 
digestive systems 

ÅPowder 10-15gms BID, 
7-14 days, repeat with 
each cycle 

 

Therapeutic use 

ÅReduce and prevent 
neuropathy associated 
with taxane and platin 
based chemo 

ÅPrevent taste changes, 
mucositis, esophagitis 

Lawenda, B; Use Glutamine to Reduce severity of Mucositis and Neuropathy during 
Chemotherapy or Radiation, Integrative Oncology Essentials, Feb 25,2013 

Increased Cardiovascular 
Risk 

 

US National Cancer Institute 

ü 13.7 Million cancer 

survivors alive in 2012 

 

Overall survival 

ü  67% of adults at 5 y 

ü  75% of children at 10 y 

ü Increased risk of CV events 

 
 

 

 

 

 

 

 

 

Clin Oncol нллрΤ ноΥ ǇǇΦ урфтπуслр 

tƻǎǘƎǊŀŘ aŜŘ нлммΤ мноΥ ǇǇΦ мсрπмтс 

The landscape: Increase in Cardiovascular Risk 

Anthracyclines and Types of 
Cardiovascular Toxicities 

Acute occurring with onset of clinical 
manifestations within 2 weeks from end of 
treatment 
9ŀǊƭȅπƻƴǎŜǘ ŎƘǊƻƴƛŎ within 1 year. The most 
frequent form of cardiotoxicity, usually presenting 
as DCM leading to HF 
[ŀǘŜπƻƴǎŜǘ ŎƘǊƻƴƛŎ, developing years to decades 
after end of chemotherapy 
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Cardiovascular Complications from 
Cancer Treatment 

Chemotherapy 

ÅCardiomyopathy 

ÅAsymptomatic 

ÅArrhythmias 

ÅCoronary heart disease 

ÅHypertension 

Radiation 

Coronary heart disease 

Valvular heart disease 

Pericardial disease 

Vascular disease 

Congestive heart failure 

Arrhythmias 

MEDICAL NUTRITION THERAPY FOR 

BLOOD GLUCOSE CONTROL IN 

CANCER PATIENTS 
Erin Simms, RDN CD, CNSC, CDE 

Certified Diabetes Educator 

WhidbeyHealth Medical Center 

Coupeville, WA 

GLUCOCORTICOSTEROIDS  

ºWhy used in cancer treatment 

·Treat and prevent nausea 

· Inflammation reducer 

ºBrain metastasis  

·Reduce hypersensitivity to treatment 

·Appetite stimulant 

·Pain reducer 

 
 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjRx9i2nOrZAhVJ-GMKHV3-CVEQjRwIBg&url=https://en.wikipedia.org/wiki/Caduceus&psig=AOvVaw3STQ0FKVhWfFdg7xD_3SO-&ust=1521062208533615
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GLUCOCORTICOSTEROIDS 

º Impacts glucose metabolism 

·Increased insulin resistance d/t ñdown regulation 

of GLUT-4ò in the muscle 

ºMore insulin needed for the uptake of glucose 

into the cell 

·Postprandial hyperglycemia 

·Promotes glucose production in the liver 

·Decrease insulin release from the islet cells 

 

IMPACT OF IMPAIRED BLOOD GLUCOSE 

CONTROL    

ºDehydration 

º Infection 

º Surgical Complications 

ºCatabolic weight loss 

ºReduced treatment eligibility 

ºHyperosmolar Non-Ketotic state (HNK) ï rare 

ºDiabetic Ketoacidosis (DKA)- rare 

 

 

 
º Source:Flory, James, and Azeez Farooki. ñDiabetes Management in Cancer Patients.ò 

Cancer Network | The Oncology Journal, 15 June 2016, 
www.cancernetwork.com/oncology-journal/diabetes-management-cancer-patients.  

NUTRITION THERAPY 

ºMeet with patients to review current oral intake 

·Evaluate impact of cancer treatment on oral food 

beverage intake 

ºChemotherapy, XRT, surgeryé 

ºNausea/vomiting 

ºTaste alterations 

ºAnorexia  

ºWeight gain/loss 

ºDiarrhea/constipation 

ºWound healing 
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NUTRITION THERAPY 

º Encourage hydration if hyperglycemia 

· Low Carbohydrate Fluids  

ºwater flavored: flat or carbonated with lemon, lime, 

minté 

ºdilute Gatorade or G2  

ºcoconut water (11 oz = 15 grams carbs but also get K+)  

ºalmond milk: original (8 grams carbs or low sugar 4 

grams per 8 oz)  

ºherbal teas 

ºNUUN (electrolyte tablets mix in  

16 oz water) 

 

NUTRITION THERAPY 

º Evaluate glucocorticosteroid dosing: amount and 

time 

·One time 

·Daily  

·Multiple times a day 

 

 

 

NUTRITION THERAPY 

ºDiscuss changes to carbohydrate load 

·Review or instruct on carbohydrate guidelines  

· Include carbohydrate information for current 
foods tolerating 

 

º Educate significant others or caregivers 

·Provide written handouts 

 

º Involve oncologist, CDE RN, others to evaluate 
insulin therapy if continued hyperglycemia 

· Reminder patient and family about tapering insulin if 
tapering steroids 
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OTHER CONSIDERATIONS  

º Evaluate how long steroid use 

·Supplement with Vitamin D3 and calcium 
ºLong term use lead to bone loss even short term (~ 30 

days) 

ºBest if can get Vitamin D level checked in the blood 

º25-hydroxyvitamin D concentration in the blood 

ºSupplement based on labs 

ºUpper Tolerable limit of D3 is 4000 IU  

ºCalcium 500 mg one to two times a day (evaluate diet other 
supplements) 

 
 

 
 

 
Swift, Diana. ñEven Short-Term Oral Steroids Carry Serious Risk.ò Medscape Log In, Medscape Medical News 

© 2017 WebMD, LLC, 20 Apr. 2017, www.medscape.com/viewarticle/878850.  

Healthy Snacks = Protein + Carbohydrate 

Protein Carbohydrate 

6 oz Greek Yogurt  ½ c Berries or Canned Fruit 

1-2 TBSP Peanut/Nut Butter ½- 1 whole Apple (Slices) 

½ c Cottage Cheese ½ -1 whole Sliced Pear or Peach 

 1 oz String Cheese or ½ avocado 5-6 Rye or whole wheat crackers 

1/2 c Tuna Salad/Egg Salad, Chicken Salad In half a sandwich, pita bread; on crackers 

¼ c ï ½ c Hummus Dip Raw vegetables 

½ c  Split Pea, Bean or Minestrone Soup 
1 slice Multigrain Bread/Toast 

½ c Vegetarian Refried Beans/Salsa 12 Tortilla Chips or 1 6ò tortilla 

 1 c Soy Milk Fruit (Try them together in a smoothie) 

¼ c Sunflower Seeds, Nuts 2 TBSP Dried Fruit 

 1-2 oz Meats, fish, poultry 1 slice whole grain bread  

 

TIPS FOR EATING 

MORE IDEAS 

º Smoothie Add ins 
 
¶ ½ to 1 TBSP Chia seeds for 

soluble fiber and omega 3 fatty 
acids 

¶ Flax seed meal for lignans (plant 
estrogen and antioxidant), soluble 
fiber and omega 3 

¶ Active culture yogurt or kefir for 
probiotics 

¶ Protein powders for added protein. 
Aim for 10-20 grams protein per 
smoothie 

¶ Spinach-adds phytonutrients 
(plant compounds-antixoxidants) 
without changing the flavor. Use ½ 
to 1 c raw spinach leaves. 

¶ Avocado for extra calories and 
omega 3 

¶ Hemp seeds for protein 
¶ Spices-cinnamon, cayenne, 

turmeric provide anti-inflammatory 
properties 

¶ Ice cream for added calories 
 

º Protein foods 

 

¶ Beef, fish, poultry, pork 1 oz = 7 

gramsé3 oz = 21 grams 

¶ Tofu ½ c = 10 grams  

¶ Cottage cheese ½ c = 13 grams 

¶ Milk, soy and cow 1 cup = 8 grams 

¶ Veggie burger 1 patty = varies per 

brand 11 grams to 19 grams 

¶ Greek yogurt, 6 oz = varies per 

brand 12-18 grams  

¶ Peanut Butter 2 TBSP = 8 grams 

¶ Cheese 1 oz = 5-7 grams 

¶ Beans (lentils, black beansé) İ c 

= 7 grams 

¶ Tuna 3 oz =  17 grams 

¶ Egg 1 = 8 grams 
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Thank you! 

 

Erin Simms, RDN CD, CNSC, CDE 

WhidbeyHealth Medical Center 

Coupeville, WA 

Lost in Transition  

Resources 
goulel@whidbeyhealth.org      360-678-7656x2661 

ÅNational Comprehensive Cancer Network   nccn.org 

ÅOncology Nurses Society  ons.org 

ÅPuget Sound Oncology Nurses Society  psons.org 

ÅCancer Care  cancercare.org 

ÅAmerican Cancer Society  cancer.org 

ÅAmerican Society of Clinical Oncology asco.org 

ÅCancer Net cancer.net 

ÅLivestrong.com 

ÅChemocare.com 

ÅCJON.ONS.ORG 

ÅUS Department of Health and Human Services cancer.gov 

 

mailto:goulel@whidbeyhealth.org
http://www.cancer.net/



