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S Y S T E M I C  T H E R A P Y  
O P T I O N S  F O R  B L A D D E R  A N D  

K I D N E Y  C A N C E R  P A T I E N T S
K AT I  C OU S I N S ,  BS N ,  RN ,  OC N

EDUCATIO NAL OBJECTIVES

• Differentiate between chemotherapy, immunotherapy, and targeted therapies 

• Identify factors that in fluence the choice of treatment for patients

• Become familiar with treatments for metastatic b ladder cancer

• Become familiar with treatments for metastatic renal cancer

• Learn common adverse effects of various treatments

A WORD ABOUT 
CHEMOT HERA PY

A treatment utilizing chemicals to 
stop cancer cell growth by killing 

cells or stopping cell division 
NIH, National Cancer Ins titute (2018)

The therapeutic use of chemical agents 
to treat disease 
Merr iam-Webster (2018)
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CHEMOTHERAPY 
Commonly chemotherapy agents in Bladder Cancer:

• Cisplatin, Carboplatin
– Alkylating agents: attach an alkyl group the cancer cell’s DNA and inhib its cell 

growth

– Platinum analogues

• Gemcitabine
– Antimetabolites: stops cells from making DNA

(NIH, National Cancer Ins titute, 2018)

MORE CHEMOTHERAPY

Bladder Cancer continued…

• Doxorubicin

– Anthracycline antitumor antibiotic: damages DNA of cancer cells

• Vinblastine

– Vinca Alkaloid: antimitotic agent 

• Methotrexate 
– Antibmetabolite and antifolate: inhibits DNA and RNA synthesis

(NIH, National Cancer Ins titute, 2018)

A GA I N W ITH THE CHEMOTHERAPY
2nd Line Bladder Cancer:

• Paclitaxel, Docetaxel
– Taxanes:  interfered with microtubules which are needed for mitosis thus 

inhibiting mitosis

• Pemetrexed

– Folate antagonist; stops cancer cells from using folic acid to make DNA 
For less common histological types of bladder cancer:

• FOLFOX, regimens containing Etoposide, or I fosfamide
(NCCN, 2018; NIH, National Cancer Ins titute, 2018)
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B UT  W A I T,  
T H E RE ’ S  M ORE
OU T TH E R E  BE S I D E S  C H E MO

TARGET ED THERAPY

• Targets specif ic genes or proteins which stop the growth of cancer

• Less harm to normal cells than chemo

• Many drugs given orally

• Commonly used in Kidney Cancers 

NIH, National Cancer Ins titute, 2018

TA R GETED 
THE R A PY IN  
K IDN E Y 
CA N CE R
• Renal Cell tumors have a large network of abnormal blood vessels

• Vascular Endothelial Growth Factor is overexpressed, it binds to receptors 
on blood vessels, and activates intracellular tyrosine kinases triggering tumor 
angiogenesis

Lee & Motzer , (2017)
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TA RGETED THERAPY

VE G F OR  TYROSI NE  
KI N A S E I N HI BI TOR S

• Sunitinib

• Pazopanib
• Axitinib

• Cabozantinib

MTOR I N H I BI TOR S 

• Everolimus

• Temsiroliums

I M M U N O T H E R A P Y

T Cells are kept activated and immune response to 
tumor cells is increased

Monoclonal antibodies which target receptors and 
block the binding of tumor cells to T cells

Image Retr ieved from: Jacob JA. Cancer Immunotherapy Researchers  Focus  on Refining Checkpoint Blockade 
Therapies . JAMA.2015;314(20):2117 –211 9. doi:10.1001/jama.2015.10795



9/27/18

5

I MMUNOTHERAPY

Drugs commonly used in Bladder, Kidney and many other solid tumor cancers:

• CTLA-4 INHIBITORS - Ipilimumab
• PD-1 INHIBITORS – Pembrolizumab, Nivolumab

• PD-L 1 I INHIBITORS - Atezolizumab

B L A D D E R 
C A NC E R
SY STEMIC TR EATMEN T

FA CTORS THAT I NFLUENCE 
TREATMENT CHOICE - BLADDER
• Staging: Non muscle invasive, Muscle Invasive, Metastatic

• Pathology: Urothelial/transitional cell or mixed (most), squamous, 
adenocarcinoma, small cell

• Patient considerations: performance status, cardiac or renal function, 
comorbidities

• PD-L1 Immunohistochemistry
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BLA DDER CA NCER S TAGING
Non Muscle Invasive Muscle Invasive Metastatic

70-75% of cases 20% of cases 4-5% of cases

70% 5 year survival 15% 5 year survival 5% 5 year survival

Treatment goal: curative Treatment goal: cure, 
prevent progression

Treatment goal:  Palliation

NCCN Guidelines , Bladder Cancer (2018); Kamat (2016) 

HISTOLOGY OF BLADDER CANCER

>90% is urothelial 
/ transitional cell 

or mixed

5-10% is pure 
squamous, pure 
adenocarcinoma, 

or small cell

META S TATIC BLADDER CANCER

C YTOTOX IC 
C H E MOTHE RAP Y

• 1st line if  cisplatin eligible:

– ddMVAC
– Gem/Cis

• 1st line if  cisplatin ineligible

• Gem/Carbo

I MMU N OTH ER APY

• 1st line if  cisplatin ineligible AND 
high PD-L1 expressing tumor 

– Pembrolizumab
– Atezolizumab

NCCN Guidelines , Bladder Cancer (2018)
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US Food and Drug Adminis tration, 2018

CISPL AT IN ELIGIB IL IT Y

• Creatinine Clearance >50ml/min

• Ejection fraction >45%

– Also pertains to Doxorubicin which can be cardiotoxic

• Peripheral Neuropathy > Grade 3

• Hearing Loss

• Performance Status 3+

NCCN Guidelines, Bladder Cancer (2018)

CHEMOTHERAPY TOXICITIES

Hematologic

Gastrointestinal

Nervous system

Nephrotoxicity

Cardiotoxicity

Fatigue
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CHEMO- HEME TOXICITY
Myelosuppression is a side effect of chemotherapy occurring 7-14 days 
after treatment
• Neutropenia
• ANC <1500

• Thrombocytopenia
• Platelets <100K

• Anemia
• Hgb <12

Polovich, Whitford &  Olsen (2014)

CHEMO- GI TOXICITY
Nausea/Vomiting
• Drugs have varying emetogenicity
• Patient receive combination of IV anti-emetics + oral
• Anti-emetics:   
• Fosaprepitant, Ondansetron, Palonsetron, Dexamethasone, 

Olanzapine
• Cannabinoids/ Cannabis
• Progressive muscle relaxation and guided imagery
• Patient education to manage expectations

Oncology Nurs ing Society (2017)

CHEMO- GI  TOXICITY
Mucositis
• Inf lammation of mucus membranes of oral cavity and GI tract
• Incidence 40% of those getting chemo, dose limiting side effect
• Cryotherapy; Good oral care
Constipation
• Opioids or not?
• Polyethylene glycol, Senna, Docusate,  Amidotrizoate
Diarrhea
• Loperamide
• Encourage Hydration, Monitor for dehydration
• BRAT diet

Oncology Nurs ing Society (2017)
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CHEMO- NERVE TOXICITY
P E R I P H ER AL 
N E U R OPATHY

• Platinum analogs, taxanes and 

vinca alkaloids

• >10% will develop pain , numbness, 
tingling, gait/balance problems

• Duloxetine; Gabapentin , Opioids 
most effective treatment

OTOTOXI CITY

• Platinum analogs and vinca
alkaloids 

• Hearing loss, tinnitus, vertigo
• Audiology Exam

O’Leary, 2014; Oncology Nurs ing Society (2017)

CHEMO- NEPHROTO X IC ITY
• 20% of patients receiving higher doses of cisplatin have severe renal 

dysfunction

• Causes injury to the proximal tubules leading to decrease in 
glomerular f iltration may be reversible

• Electrolyte imbalances

• Prevent with vigorous hydration

• Avoid NSAIDs and other nephrotoxic drugs

Yao et al. (2007)

CHEMO- CA RDIOTOXICI TY
• Anthracyclines (such as Doxorubicin) are the greatest culprit
• Acute 

• Transient ST and T wave changes, decreased QRS voltage, 
prolonged QT interval, sinus tachycardia, supraventricular 
arrhythmias

• Delayed
• Usually occurs within a year of treatment but can occur decades 

after chemo
• Chronic dilated cardiomyopathy, ventricular dysfunction, heart 

failure, arrhythmias
Carvalho et al. (2014)
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CHEMO- CA RDIOTOXICI TY

Management:
• Educate patient on risks and signs of cardiac dysfunction 

• Recognize Early
• Dexrazoxane

• Cumulative life time dose of doxorubicin is <550mg/m2

Polovich, Whitford &  Olsen (2014)

AND MANY MORE…
CHEMO TOXICIT IES
• Fatigue

• Alopecia

• Rashes and other skin changes

• Infusion reactions

• Sexual Dysfunction/ Fertility 
Issues

• Possible drug interactions

IM M U N O THER APY 
TO XICITIES
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I MMUNOTHERAPY TOXICI TIES

Dermatitis Colitis Hepatitis Endocrinopathies Pneumonitis

Nephritis
Uveitis, 

Ep iscleritis, 
Blepharitis

Nervous system: Cardiovascular Musculoskeletal: 

MANAGEM ENT OF IMMUNOT H ERAPY 
TOXICIT IES - DERMATOL OG IC
Assessment Management
Mild 
- <10%of BSA with/without symptoms

Continue immunotherapy
Topical Steroids
Oral Antih istamine
Emollient

Moderate
- 10-30% BSA with or without symptoms

Consider holding treatment
High potenty topical steroids or prednisone 
Oral antih istamine
Emollient

Severe
- >30% BSA, limiting self-care ADLs

Hold Immunotherapy
High potency topic steroid + prednisone
Derm referral

NCCN Guidelines  vers ion 1.2018 Management of Immunotherapy-Related Toxicities

MA NA GEMENT OF I MMUNOTHERAPY 
TOXI CITIES - COLITIS
Assessment Management
Mild 
Asymptomatic, <4 stools/day

Bland diet; Loperamide
Instruct patient to monitor for worsening

Moderate
Abdominal Pain
Mucus/Blood in Stool; 4-6 stools/day

Hold Immunotherapy
Stool cu ltures, routine b loodwork
Oral Prednisone or Budesonide

Severe Hold Immunotherapy; cu ltures and b loodwork
IV methylprednisolone 1-2mg/kg/day
Convert to PO taper over 4-6wks

Life-threatening Permanently discontinue Immunotherapy
IV steroids 2-4mg/kg/day
Inflix imab 5mg/kg 

NCCN Guidelines  vers ion 1.2018 Management of Immunotherapy-Related Toxicities
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MA NA GEMENT OF I MMUNOTHERAPY 
TOXI CITIES - HEPATITIS
Assessment Management
Mild 
AST, ALT elevated but <3 ULN; T Bili <1.5 ULN

Monitor LFTs weekly

Moderate
AST, ALT 3-5x ULN, T Bili 1 .5-3x ULN

Hold Immunotherapy
Monitor LFTs twice weekly
Ruleout viral hepatitis or disease progression
Oral Prednisone0.5-1mg/kg/day x4 wks min

Severe
AST, ALT >5x ULN
T Bili >3x ULN

Permanently Discontinue Immunotherapy
Monitor LFTs every 1-2 days
Prednisone 1-3mg/kg/day either IV or PO
Hepatology Consult
If no improvement after 3 days of steroids,  
mycophenolate

NCCN Guidelines  vers ion 1.2018 Management of Immunotherapy-Related Toxicities

MANAGEM ENT OF IMMUNOT H ERAPY 
TOXICIT IES - ENDOCRINOPAT H IES
• Thyroid

– Monitor hyperthyroid unless symptomatic; often converts to Hypothyroid

– Hypothyroid: levothyroxine if TSH > 10, monitor TSH with reflex T4 every 4-6 weeks

• Type 1 Diabetes

– Hold therapy, treat with insulin , may resume if fasting BG was <250 and no DKA

– Consult Endocrine

• Hypophysitis

– In flammation of p itu itary

– Consult Endocrine

NCCN Guidelines  vers ion 1.2018 Management of Immunotherapy-Related Toxicities

MA NA GEMENT OF I MMUNOTHERAPY 
TOXI CITIES - P NEUMONITIS
Assessment Management
Mild
Asymptomatic
Incidental finding on CT

Hold Immunotherapy and reassess in 1-2wks
Repeat imaging each cycle
Monitor pulse ox weekly

Moderate
Symptomatic, Limiting IADLs

Hold Immunotherapy
Pulmonary referral, In fectious workup
Prednisone 1mg/kg/day taper over >4 weeks

Severe or life-threatening Permanently Discontinue
Pulmonary referral
IV or PO steroids 1-2mg/kg/day

NCCN Guidelines  vers ion 1.2018 Management of Immunotherapy-Related Toxicities
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MA NA GEMENT OF I MMUNOTHERAPY 
TOXI CITIES - CARDIOVASCULAR

• Myocarditis, Pericarditis, Arrhythmias, Impaired Ventricu lar Function
• ALL REQUIRE HOSPITAL ADMISSION
• Check Troponins at baseline 
• Referral to cardiology

NCCN Guidelines  vers ion 1.2018 Management of Immunotherapy-Related Toxicities

MANAGEM ENT OF IMMUNOT H ERAPY 
TOXICIT IES – NERVOU S/M SK
N E RV OUS

• Myasthenia gravis

• Guillain-Barre

• Peripheral neuropathy

• Aseptic meningitis

• Encephalitis

• Transverse myelitis

MU S C U LOSKE LE TAL

• Inf lammatory arthritis

• Myalgias

NCCN Guidelines  vers ion 1.2018 Management of Immunotherapy-Related Toxicities

KI D NE Y  C A NC E R
SY STEMIC TR EATMEN T
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KI DNEY CANCER
• 90% are Renal Cell Carcinoma

• 80% are clear cell histology
• 15-25% of patients have metastatic 

disease at diagnosis

• Classif ied as favorable, intermediate 
or poor risk based on number of 
prognostic factors

Siefel, 2018; Kidney Cancer Association, 2018

KIDNEY CANCER
Stage IV or surgically Unresectable

1st line (Clear Cell)
• Clinical Trial

• Pazopanib 800mg daily

• Sunitinib 50mg, 4 weeks on, 2 weeks 
off

• Ipiliumumab + Nivolumab
(intermediate or poor risk)

• Bevacizumab + interferon alfa 2b

• Temsirolimus (poor risk)

• Axitinib – 5mg BID

• Cabozantinib (intermediate or poor 
risk) 60mg daily

• High dose IL2

NCCN Guidelines  Vers ion 4.2018 Kidney Cancer

V EGF I NHIBITORS - A DVERSE EFFECTS

Hypertension GI Derm Hepatotoxicity Hypothyroidism

Fatigue Cardiovascular Heme Proteinuria



9/27/18

15

V EGF- I  & HYPERTENSION
• VEGF stimulates production of nitric oxide causing arterial vasodilation 

• Highest risk for those with previous HTN- Need BP <140/<90 to start 
• Monitor BP at least weekly during initial treatment period

• No non-dihydropirimidine CCBs - can have CYP interactions

• Reassess anti-hypertensives during treatment breaks

Castellano, D. et al. (2013); Larochelleet al. (2012) 

VEGF-I & GI TOXICIT Y
D I A RRH EA

• 56-81% all grades  sunitinib, 
pazopanib, axitinib, cabozantinib
and lenvatinib + everolimus

• Management:

– Loperamide, 
Diphenoxylate/Atropine

– Fiber - psyllium

– Monitor for dehydration

N A U S E A

• 26-58% all grades

• Management

– Ondansetron, prochlorperazine, 
olanzapine

– Use anti-emetics as pre-
medication or PRN

– Dose VEGF-I close to bedtime

V EGF- I  & GI  TOXICITY
MU C OS ITIS

• Avoid Alcohol 

• Bland diet
• Stomatitis Cocktail

• Treatment breaks if  ulcers develop

A N ORE X IA

• Small, frequent meals

• Supplementation – nutritional 
drinks, shakes

• Can try appetite stimulant 
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V EGF- I  & DERM TOXI CITY
• Hand Foot Skin Reaction (palmar-plantar erythrodysesthesia syndrome)

• Highest Incidence with Cabozantinib & Sunitinib

Grade 1 Grade 2 Grade 3

Minimal erythema, edema, 
hyperkeratos is  without 
pain 

Peeling, blis ters , bleeding, 
edema or hyperkeratos is  
with pain; Limits  ADLs

Severe peeling, blis ters ,
bleeding, edema, 
hyperkeratos is  with pain; 
limits  self care

Castellano et al. (2013)

VEGF-I & MANAGEM ENT OF DERM
TOXICIT Y
• Remove hyperkeratotic areas

– pedicures and podiatry

• Protect hands and feet

– Comfortable shoes and socks that f it

– Gel inserts

– Avoid friction

• Moisturize

• Avoid hot water 

V EGF- I  & LIV ER AND THYROID 
TOXI CITY 
H E PAT OTOXICITY

• Monitor Baseline LFTs and 
regularly during treatment (varies 
by drug)

• Monitor weekly if  elevations occur, 
may require hold or dose 
reduction

H Y P OTH YROIDIS M

• Monitor TSH at baseline and every 
3 months after

• Thyroid hormone replacement 
with TSH >10mU/L or 
symptomatic 

Hudes et al. (2011)
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FATIGUE

Pain

Anemia

Endocr ine

Mental 
Health

Medications

Insomnia

Nutr ition

MANAGEM ENT OF FATIGUE
• High incidence, multifactorial

• Management:

– Exercise

– Educate patients

– Energy conservation & activity management

– Massage

– Yoga

– Ginseng
Arial &  Escalante (2015); Oncology Nurs ing Society (2017)

I P I LIMUMAB + NIV OLUMAB
A DV ERSE EFFECTS
• Previously reviewed Immunotherapy adverse effects

• Incidence of adverse effects increases with use of multiple agents
– Nivolumab alone: 19% have grade 3 or 4 adverse events

– Nivo + Ip i:  46% had grade 3 or 4 adverse events

Motzer et al. (2015); Motzer at al. (2018)
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MTOR I NHIBI TOR A DVERSE EFFECTS
• Fatigue

• Mucositis

• Dermatologic Toxicity: Rash

• Metabolic Abnormalities: Hyperglycemia, Hypercholesterolemia, 
Hypertriglyceridemia

• Non-infectious pneumonitis
• Mild immunosuppression

Albiges et al. (2012)

CONCLUSIO NS
• There are MANY dif ferent options available for patients with metastatic 

bladder or kidney cancer.

• Treatment recommendations are always evolving, refer to NCCN guidelines 
and recent clinical trial data for the latest development.

• Adverse effects vary greatly based on the type of treatment.

• Familiarity with the general side effects of treatment can help us recognize and 
treat them as quickly as possible

REFERENCES

Albiges , L., Chamming's, F., Duclos , B., Stern, M., Motzer , R. J., Ravaud, A., &  Camus, P. (2012). Incidence 
and management of mTOR inhibitor-associated pneumonitis  in patients  with metas tatic renal cell 
carcinoma. Annals of oncology ,23(8), 1943-1953.

Ar ial D &  Escalante C. J Pain Symptom Manage 2015; 50:108. 

Carvalho, F. S., Burgeiro, A., Garcia, R., Moreno, A. J., Carvalho, R. A., & Oliveira, P. J. (2014). 
Doxorubicin-induced cardiotoxicity: from bioenergetic failure and cell death to 
cardiomyopathy. Medic inal research rev iews, 34(1), 106-135.

Cas tellano, D., Ravaud, A., Schmidinger, M., De Velasco, G., &  Vazquez, F. (2013). Therapy management 
with sunitinib in patients  with metas tatic renal cell carcinoma: key concepts  and the impact of 
clinical biomarkers . Cancer treatment rev iews, 39(3), 230-240.

Flaig, T. W., Spiess , P. E., Agarwal, N., Bangs, R., Boor jian, S. A., Buyyounouski, M. K., ... &  Guru, K. A. 
(2018). NCCN Guidelines  Ins ights : Bladder Cancer, Vers ion 5.2018.Journal of the National 
Comprehensiv e Cancer Network, 16(9), 1041-1053.



9/27/18

19

REFERENCES

Hudes , G. R., Carducci, M. A., Choueiri, T. K., Esper , P., Jonasch, E., Kumar, R., ... &  Roethke, S. (2011). 
NCCN Task Force report: optimizing treatment of advanced renal cell carcinoma with molecular 

targeted therapy. Journal of the National Comprehensive Cancer Network, 9(Suppl 1), S-1.

Kidney Cancer Association. (2018).  Retr ieved from: https ://www.kidneycancer.org

Larochelle, P., Kollmannsberger, C., Feldman, R. D., Schiffr in, E. L., Poir ier, L., Patenaude, F., ... &  
Bjarnason, G. (2012). Hypertens ion management in patients  with renal cell cancer treated with anti-
angiogenic agents . Current Oncology ,19(4), 202.

Lee, C.-H. &  Motzer , R. J. (2017) The evolution of anti-angiogenic therapy for  kidney cancer Nat. Rev. 
Nephrol. doi:10.1038/nrneph.2016.194 

Motzer , R. J., Escudier , B., McDermott, D. F., George, S., Hammers, H. J., Srinivas, S., ... &  Castellano, D. 
(2015). Nivolumab versus  everolimus in advanced renal-cell carcinoma. New England Journal of 
Medic ine, 373(19), 1803-1813.

REFERENCES
Motzer , R. J., Tannir , N. M., McDermott, D. F., Arén Frontera, O., Melichar, B., Choueir i, T. K., ... & 
Powles , T. (2018). Nivolumab plus  ipilimumab versus  sunitinib in advanced renal-cell carcinoma. New 
England Journal of Medic ine, 378(14), 1277-1290.

National Comprehens ive Cancer Network. (2018).  NCCN Guidelines version 1.2018 Management 
of Immunotherapy-Related Toxicities .

Oncology Nurs ing Society (2017).  Putting evidence into practice topics .  Retr ieved from:  
https ://www.ons .org/practice-resources /pep

Polovich, M., Whitford, J. M., &  Olsen, M. M. (Eds .). (2014). Chemotherapy and biotherapy  guidelines and 
recommendations for prac tic e. Pittsburgh, PA: Oncology Nursing Society.

Rini B &  Small E. JCO 2005, 23: 1028-1043; Rodr iguez-Bida, et al. ESMO Open 2016, 1:e000013. 

Siegel R.L., Miller  K. D., Jemel, A. Cancer statis tics , 2018.  CA Cancer J Clin, 2018, 68:7

REFERENCES

US Food and Drug Adminis tration. (2018).  Keytruda (pembrolizumab) or Tecentr iq (atezolizumab): 
FDA Alerts  Health Care Profess ionals  and Investigators: FDA Statement - Decreased Survival in 
Some Patients  in Clinical Tr ials  Associated with Monotherapy.  Retr ieved from: 
https ://www.fda.gov/Safety/MedWatch/SafetyInformation/SafetyAlerts forHumanMedicalProducts /uc
m608253.htm

Yao, X., Panichpisal, K., Kurtzman, N., & Nugent, K. (2007). Cisplatin nephrotoxicity: a 

review. The American journal of the medical sc iences, 334(2), 115-124.

Yarbro, C. H., Wujcik, D., & Gobel, B. H. (2014). Cancer symptom management, fourth edition. Jones  & 
Bartlett Learning.


