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Wang L et al. N Engl J Med 2011;364:1144-1153.

Cancer Pharmacogenomics and Tumor and Germline Genomes.

Some ‘other’ genomes



Pharmacogenomic examples-2017
• bcr/abl or 9:22 translocation—imatinib mesylate*
• HER2-neu—trastuzumab**
• C-kit mutations—imatinib mesylate**
• Epidermal growth factor receptor mutations—gefitinib
• BRAF-vemurafenib
• ALK-Crizotinib
• ROS-1_Crizotinib
• TPMT-mercaptopurine and azathioprine*
• UGT1A1-irinotecan**
• CYP2C9/VKORC1-warfarin*
• HLA-B*5701-abacavir *
• HLA-B*1502-carbamazepine *
• IL28B-interferon
• CFTR-ivacaftor
• CYP2C19-clopidogrel, voriconazole
• CYP2D6-5-HT3 receptor antagonists, antidepressants, ADHD drugs, and codeine derivatives*

Pain control
Antiemetics
Antidepressants
ADHD drugs
Anticoagulants
Not just tumor markers!!



WHEN ARE NGS PANELS BEING ORDERED

Disease area dependent

§ For disease classification and prognosis
• Early in myeloid leukemia and CLL 

§ FDA-approved therapies

§ When disease courses progress beyond FDA-approved 
therapies or NCCN guidelines 
• Early in disease areas with limited standard of care options

s Glioblastoma, sarcomas, Merkel cell carcinoma, etc. 

• Later in other disease areas, such as breast, melanoma, 
genitourinary 
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FDA-APPROVED TARGETED AGENTS FOR
CANCER TREATMENT

Drug FDA Approved 
Indication Target(s)

Panitumumab Colon EGFR

Pazopanib RCC, STS VEGFR, PDGFR, FGFR, 
KIT

Pertuzumab Breast HER2

Regorafenib Colon VEGFR, TIE2, PDGFR, 
RET, Ckit

Ruxolitinib Myelofibrosis JAK1/2

Sonidegib BCC SMO

Sorafenib RCC, HCC, DTC BRAF, KIT, FLT3, RET, 
VEGFR, PDGFR

Sunitinib RCC, GIST, pNET PDGFR, VEGFR, KIT, 
FLT3, RET

Temsirolimus RCC mTOR

Trametinib Melanoma MEK1/2

Trastuzumab Breast HER2

Trastuzumab-
DM1 Breast HER2

Vandetinib MTC RET, EGFR, VEGFR, 
TIE2

Vemurafenib Melanoma BRAF V600E

Vismodegib BCC SMO

Drug FDA Approved 
Indication Target(s)

Afatinib NSCLC EGFR

Axitinib RCC VEGFR

Bosutinib CML Bcr-abl

Cabozantan
ib MTC RET, VEGFR, MET, 

TRK8, TIE2

Cobimetinib Melanoma MEK1/2

Cetuximab Colon, NSCLC, HNC EGFR

Crizotinib NSCLC EML4-ALK

Dabrafenib Melanoma BRAF V600E

Dasatinib CML Bcr-abl, SRC, cKIT, 
PDGFR

Erlotinib NSCLC EGFR

Everolimus RCC, breast, pNET mTOR, TSC1/2

Ibrutinib MCL, CLL BTK

Idelalisib CLL PI3K𝛿

Imatinib CML, GIST Bcr-abl

Lapatinib Breast HER2

Nilotinib CML Bcr-abl

Osimertinib NSCLC EGFR T790MAdapted from: Schilsky RL. Nat Rev Clin Oncol. 2014 Jul;11(7):432-8.5



Cancer Care is changing fast: the opportunity and the threat
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A lot to take in

§Need to understand
• What is the clinical need?
• Which test and why?
• Which drug (or not)?
• Via clinical trial or off label use?
• How to get all of the above into the EMR 
in a functional way?

• How to pay for it?
• What next?

8



Personalized Medicine
Clinical Service

Personalized Cancer Medicine
Clinical training program

Clinical Genomics
Action Committee

Community Partners

Molecular Diagnostics 
Program



Team or TEAM?
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Bioinformatics

Leukemia

PCM Fellow

Genetic Couns

Medical Gen.

Thoracic

Anat Pathology GU

Hem/onc fellow

Breast

Mol Pathology

Sarcoma

Heme Pathology

Myeloma

Pharmacy

CLINICAL GENOMIC ACTION COMMITTEE (CGAC)

11



Same campus ≠ same page
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Medical SchoolPharmacy School

•Pathology Basement
•Medical Oncology 4th floor
•Clinical Genetics  Who?



Formalize the program: short & long
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JOLLY GOOD FELLOWS
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LOTS OF PEOPLE TO TRAIN

§ Initial training of >120 Moffitt nurses

§ PMCS is a required 1 month clinical rotation for all 2nd year 
Hem/Onc fellows and Molecular Pathology fellows (56 
physicians trained to date).

§ Have provided solid tumor and malignant heme ‘boot 
camps’ to help grow the Moffitt clinical faculty test ordering 
and interpretation expertise

§ In year 3 of the only Personalized Cancer Medicine 
Fellowship program in the USA
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What	do	we	want	in	a	Precision	
medicine	practitioner?

•Able to guide selection from amongst equal options
•Clear understanding that multidisciplinary is 
required, rather than preferred
•Learn how to work with IT, patient safety, insurance 
companies, donors, revenue cycle
•Don’t forget why we are doing this


