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Mutations are especially bad if they occur in tumor 

suppressors

Tumor suppressors tell cells to stop dividing when 

DNA damage is detected, or tell cells when to die 

when damage is too severe



BRAF mutation V600E















Tumor cells expressing PDL-1 to escape immune response







Cytotoxic T lymphocyte - Associated Antigen-4

upregulated on T-cells after T-cell activation

downregulates T-cells via CD28 interaction and B7 ligand

CTLA-4 Knockout mice model

lymphoproliferative disease

melanocytic differentiation proteins 

have been shown to be targets for 

cytotoxic T lymphocytes



http://jco.ascopubs.org/content/34/14/1676/T1.large.jpg
http://jco.ascopubs.org/content/34/14/1676/T1.large.jpg


Metastatic Melanoma



Improved Survival with Vemurafenib in Melanoma with BRAF V600E Mutation





Nivolumab in BRAF negative Metastatic Melanoma



Metastatic Squamous Cell Lung Cancer – previously treated



Metastatic Non-Squamous Cell Lung Cancer – previously treated



How do we use these new therapies?

Metastatic Melanoma

KEYNOTE -6: pembrolizumab v ipilimumab

33%                 12%                  RR

70%                  58%               1 yr OS

much less toxicity with pembrolizumab

CHECKMATE:     ipilimumab v ipilimumab/nivolumab

61%                 11%                 RR

4.4 mo not yet              PFS

54%                  24%            grade 3-5

What do we do in B-raf mutants?

Can we combine treatment on other tumor types?



Doctor, what are the possible side effects of 

this drug?

Anything that ends in an -itis.







Immune Mediated Entercolitis

Typically after 6 weeks of treatment – 10% incidence with ipilimumab

2% incidence with PD-1 agents

DIARRHEA

Management

STOP ipilimumab

oral steroids (.5 mg/kg/day to 2 mg/kg/day prednisone)  taper over 4 weeks

Infliximab 5 mg/kg q o week

Severe: Diarrhea ≥7 stools above baseline, fever, 

ileus, peritoneal signs consistent with bowel

perforation; Grade 3–5



May need to start with IV steroids



Immune-mediated Hepatits

usually asymptomtic,  more common with CTLA-4 inhibitors (10% v 1-2%)

511 patient study: grade 3-5 toxicity = 1.6% with 3 deaths

Severe: AST or ALT elevations >5 × ULN and/or total bilirubin elevations >3 ×

ULN;Grade 3–5

Management

Grade 2:    WITHHOLD ipilimumab/PD-1

Grade 3-4: STOP ipilimumab/PD-1

Prednisone 1-2 mg/kg/day

taper over 4 weeks when LTFs return to normal

DO NOT USE INFLIXIMAB



Immune-mediated dermal lesions

Most common irAE: occurs early

reticular, maculopapular rash on trunk or extremities

Grade 2 = 10%

Grade 3-5 = 2.5% (1 death TEN in 511 patients)

Severe: Stevens-Johnson syndrome, toxic 

epidermal necrolysis, or rash complicated by

full-thickness dermal ulceration, or necrotic, 

bullous, or hemorrhagic manifestations; Grade 

3–5



Squamous Cell Skin Cancer - Vemurafenib



Immune-mediated dermal lesions

Management

Moderate: WITHHOLD Ipilimumab/PD-1 drug

Severe: STOP Ipilimumab/PD-1 drug

Prednisone 1-2 mg/kg/day.  Wean over 4 weeks 

Unique to PD-1 drugs: oral mucositis, dry mouth              



Immune-mediated Neuropathy

peripheral sensory neuropathy – grade 3-4 = .4%

peripheral motor neuropathy     - grade 3-4 = .4%

1 case fatal Guillain-Barre

Management

Moderate neuropathy: WITHHOLD Ipilimumab/PD-1 drug

Severe neuropathy:    STOP Ipilimumab/PD-1 drug

consider Prednisone 1-2 mg/kg/day



Immune-mediated Endocrinopathies

grade 3-4

hypopituitarism                                 2.1% 

adrenal insufficiency                          .3%

hypothyroidism                                  .1%

Enlargement of pituitary, gonadal dysfunction

Management

WITHHOLD ipilimumab/PD-1 drug

Prednisone 1-2 mg/kg/day

Appropriate hormone therapy



Assorted immune-mediated Adverse Reactions

Nephritis

Pneumonitis

Myocarditis

Myositis

COST  Ipilimumab     $30,000.00 per infusion/  $120,000.00 per course

Nivolumab $15,172.00/month

Vemurafenib $10,770.00/month



Timeline for Immune Related Adverse Events



Toxicity of Toxicity Treatment

Aspergillus pneumonia

High blood sugars



Immunotherapy in Breast Cancer

Trastuzumab (Herceptin)



Immunotherapy in Breast Cancer – Metastatic Disease



Immunotherapy in Breast Cancer – Adjuvant Therapy  



Immunotherapy in Breast Cancer

pertuzumab – a second HER-2 antibody:  metastatic disease



Immunotherapy in Breast Cancer

pertuzumab – a second HER-2 antibody:  neo-adjuvant treatment



Immunotherapy in Breast Cancer

Lapatinib



Immunotherapy in Breast Cancer

lapatinib: metastatic disease after anthracycline, taxane, trastuzumab



Immunotherapy in Breast Cancer

antibody conjugates – ado-trastuzumab emtansine



Immunotherapy in Breast Cancer

immunoconjugate



Immunotherapy in Breast Cancer

Toxicities of HER-2 blockade

Cardiac

Cardiac Toxicity

Slamon:  Adriamycin/Cytoxan/Trastuzumab 27%

Taxol/Trastuzumab 13%

Trastuzumab 3-7%

Lapatinib 1.6%

Ado-Trastuzumab Emtansine 1.7%

Pertuzumab v Control                                                       6.6% v 8.6%



Vaccines for Breast Cancer

NeuVax (nelipepimut-S, E75) plus GM-CSF: PRESENT Study

secondary prevention in patients with low/intermediate HER-2

limited to HLA-A2 or A3

accrual completed – expect first analysis April 2018
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Phase II trial of E75 vaccine to prevent recurrence in high risk 

breast cancer patients 
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