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Cytotoxic Chemotherapy
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FDA-Approved Anti-Cancer Agents

DNA Synthesis Inhibitors (Anti-Metabolites)

Generic Name

Trade Name

Approved Indication

5-fluorouracil (5FU)
6-mercaptopurine
capecitabine
cladribine
clofarabine
cytarabine
floxuridine
fludarabine
gemcitabine
gemcitibine
hydroxyurea
methotrexate
mitomycin
nelarabine
pemetrexed
pentostatin
pralatrexate

Adrucil
Purinethol
Xeloda
Litrak, Movectro
Clolar
DepoCyt, Cytosar-U
FUDR
Fludara
Gemzar

Gemzar

Droxia
Rheumatrex, Trexall
Mutamycin
Arranon
Alimta
Nipent

Folotyn

multiple cancers
certain leukemias
breast and colorectal cancers
certain leukemias, lymphoma
certain leukemias
certain leukemias, lymphoma
stomach cancer
certain leukemias, lymphoma
pancreatic cancer

bladder, lung, and pancreatic cancers

certain leukemias
multiple cancers
multiple cancers
certain leukemias, lymphoma
lung and ovarian cancers, mesothelioma
certain leukemias

certain lymphomas
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FDA-Approved Anti-Cancer Drugs

DNA Damaging Agents

Approved Indication

Generic Name

Trade Name

ovarian cancer

altretamine
arsenic trioxide
bendamustine
bleomycin sulfate

busulfan
carboplatin
carmustine
chlorambucil
cisplatin
cyclophosphamide
dacarbazine
dactinomycin

daunorubicin,
daunomycin

doxorubicin
hydrochloride

epirubicin hydrochloride

Hexalen

Trisenox
Treanda

Blenoxane

Myleran, Busulfex
Paraplatin, Paraplat
BiCNU
Leukeran
Platinol-AQ
Cytoxan
DTIC-Dome
Cosmegen
Cerubidine

Adriamycin PFS,
AdriamycinRDF

Ellence

certain leukemias
multiple cancers

certain lymphomas, squamous cell and
testicular cancers

certain leukemias
breast, lung and ovarian cancers
brain tumors, certain lymphomas
multiple cancers
multiple cancers

multiple cancers

melanoma, certain brain cancers
multiple cancers

certain leukemias

multiple cancers

certain leukemias, breast and stomach
cancers
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FDA-Approved Anti-Cancer Agents

' DNA Damaging Agents

Generic Name

Trade Name

Approved Indication

estramustine
idarubicin
ifosfamide
irinotecn
lomustine

mechlorethamine
hydrochloride

melphalan
methoxsalen
mitoxantrone
oxaliplatin
plicamycin
procarbazine
streptozocin
temozolomide
thioguanine
thiotepa
topotecan

valrubicin

Emcyl, Estracyt
Idamycin PFS
Ifex
Camptosar, Campostar
CeeNU

Mustargen

Alkeran
Uvadex
Novantrone
Eloxatin
Mithracine
Matulane
Zanosar
Temodar
Thioguanine Tabloid
Thioplex
Hycamtin

Valstar

prostate cancer
certain leukemias
multiple cancers
colon, lung and rectal cancers
brain tumors

multiple cancers

multiple cancers
certain lymphomas
multiple cancers
colon cancer
testicular cancer
certain lymphomas
pancreatic cancer
melanoma, certain brain cancers
certain leukemias

multiple cancers

ovarian and small cell lung cancers

bladder cancer
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FDA-Approved Anti-Cancer Agents

Cytoskeleton Modifying Agents

Generic Name Trade Name Approved Indication

cabazitaxel Jevtana prostate cancer

docetaxel Taxotere multiple cancers
eribulin mesylate Halaven breast cancer
ixabepilone Ixempra breast cancer

paclitaxel albumin-

: Abraxane multiple cancers
bound particles

vinblastine Velban multiple cancers

certain leukemias and

vincristine Oncovin
lymphomas

certain leukemias and

vincristine sulfate Margibo
lymphomas

vinorelbine tartrate Navelbine breast cancer




X812 Supplemental materials — -7
Lecturel Week11 Bio302 31 March 2015

Hormonal Agents
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FDA-Approved Anti-Cancer Agents

Hormones and Hormone Antagonists

Generic Name Trade Name Approved Indication

abarelix Plenaxis prostate cancer
abiraterone acetate Zytiga prostate cancer
anastrozole Arimidex breast cancer
bicalutamide Casodex prostate cancer
degarelix Firmagon prostate cancer
enzalutamide Xtandl prostate cancer
etoposide phosphate Etopophos,Topusar, VePesid testicular and lung cancers
exemestane Aromasin breast cancer
flutamide Eulexin prostate cancer

fulvestrant Faslodex metastatic breast cancer

goserelin acetate implant Zoladex prostate and breast cancer

letrozole Femara breast cancer
leuprolide acetate Eligard, Lupron, Viadur prostate cancer
megestrol acetate Megace, Megace Oral Suspension breast and endometrial cancers

mitofane Lysodren pituitary cancer

tamoxifen Nolvadex breast cancer

triptorelin pamoata Trelstar Depot prostate cancer




X812 Supplemental materials —
Lecturel Week11 Bio302 31 March 2015

Targeted (Chemo)Therapy
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FDA-Approved Anti-Cancer Agents

Small Molecule Cell Signaling Inhibitors:
Largely Tyrosine Kinase Inhibitors

Generic Name

Trade Name

Approved Indication

afatinib
bosutinib
crizotinib
dasatinib
dabrafenib

erlotinib

everolimus

gefitinib

imatinib

Gilotrif
Bosulif
Xalkori
Sprycel
Tatinlar

Tarceva

Afinitor

Iressa

Gleevec, Glivec

certain type of lung cancer
certain type of leukemia
specific lung cancers
some leukemias
certain type of melanoma

some lung cancers,
pancreatic cancer

some pancreatic cancers, kidney
cancer, non-cancerous kidney
tumors, HER2-, HR+ breast cancers

lung cancer

some leukemias, stomach cancer,
certain types of skin cancer
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FDA-Approved Anti-Cancer Drugs

Small Molecule Cell Signaling Inhibitors:
Largely Tyrosine Kinase Inhibitors

Generic Name

Trade Name

Approved Indication

lapatinib
nilotinib
ponatinib
ruxolitinib
trametinib
temsirolimus
vandetanib
vemurafenib
vismodegib

Tykerb
Tasigna
Iclusig
NELE
mekinist
Toricel, Torisel
Caprelsa
Zelborat
Erivedge

HER2+ breast cancers
some leukemias
certain types of leukemias
Myelofibrosis
certain types of melanoma
kidney cancer
thyroid cancer
melanoma
certain type of skin cancer




X812 Supplemental materials —
Lecturel Week11 Bio302 31 March 2015

FDA-Approved Anti-Cancer Agents

} Small Molecule Angiogenesis Inhibitors/Kinase Inhibitors

Generic Name

Trade Name

Approved Indication

axitinib

cabozantinib

pazopanib

regorafenib

sorafenib

sunitinib

vandetanib

Inlyta
Cometriq

Votrient

Stivarga

Nexavar

Sutent

Caprelsa

kidney cancer
thyroid cancer

kidney cancer, soft tissue
sarcomas, gastrointestinal
stromal tumors

colorectal cancer,
gastrointestinal stromal tumors

kidney cancer

gastrointestinal stromal tumors,
kidney cancer, some pancreatic
cancers

thyroid cancer
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Anti-Tumor Antibodies

® direct action
— block growth factor receptors
or
— trigger cell death

® promote antibody-dependent cellular cytotoxicity
(ADCC)

— killing by macrophages, monocytes or natural
Killer cells binding to Fc region of the antibody
bound to tumor cells

— genetic engineering of anti bodies with higher
affinity Fc regions (defucosylated antibodies)
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Anti-Tumor Antibodies

® greater efficacy in hematological tumors
versus solid tumors

® casier access to circulating
leukemia/lymphoma cells

® insufficient infiltration of iImmune effector
cells in solid tumors for efficient
antibody-dependent cellular cytotoxicity
(ADCC)?
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FDA-Approved Monoclonal Antibodies for Oncology

Angiogenesis Inhibition

Approved Indication Generic Name Trade Name

colon, kidney and lung bevacizumab Avastin
cancer

colotrectal cancer ziv-aflibercept Zaltrap

Cell Signaling Inhibition

ado-trastuzumab Kadcyla HER2+ breast cancer
emtansine

cetuximab Erbitux colon cancer, head and
neck cancer

panitumumab Vectibix colon cancer
pertuzumab Perjeta HER2+ breast cancer
trastuzumab Herceptin HER2+ breast cancer
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FDA-Approved Monoclonal Antibodies for Oncology

Leukemias and Lymphomas

Generic Name Trade Name Approved Indication
alemluzumab Campath certain leukemias
brentuximab vedotin Adcetris certain lymphomas
ibritumomab Zevalin certain lymphomas
ofatumumab Arzerra certain leukemias
rituximab Rituxan certain lymphomas

tositumomab 1131 Bexxar certain lymphomas
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Antibody-Drug Conjugates
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FDA-Approved Anti-Cancer Drugs

Generic Name Trade Name Approved Indication

myelodysplastic syndrome
myelodysplastic syndrome

certain lymphomas

azacitidine Vidaza
decitabine Dacogen
romidepsin Istodax

vorinostat Zolinza

Proteosome Inhibition

bortezomib Velcade
carfilzomib

certain lymphomas

multiple myeloma

Kyprolis multiple myeloma

‘Gene Transcription Modulation

bexarotene Targretin certain lymphomas

tretinoin (all-trans Vesanoid
retinoic acid)

'Radio-Emission Agents

Radium Ra223 prostate cancer bone
dichloride

metastases

certain leukemias
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Immunotherapeutics

and
Immune Checkpoint Modulators

\ /
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FDA-Approved Anti-Cancer Agents

Immune Checkpoint Modulation

Generic Name Trade Name Approved Indication

ipilimumab Yervoy Melanoma

Immunomodulation

interferon alfa-2b intron A multiple cancers
aldesleukin Proleukin melanoma, kidney cancer

lenalidomide Revlimid myelodyspaistic syndrome,
certain lymphomas

pomalidomide Pomalyst multiple myeloma
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SUPPLEMENTAL TABLE 1A | FDA-APPROVED CHEMICALS FOR THE TREATMENT OF CANCER

Approved Indication
Multiple cancers
Certain leukemias
Breast and colorectal
cancers

Certain leukemias;
lymphoma

Certain leukemias
Certain leukemias;
lymphoma

Stomach cancer
Certain leukemias;
lymphoma
Pancreatic cancer
Bladder, lung. and
pancreatic cancers
Certain leukemias
Multiple cancers
Multiple cancers
Certain leukemias;
lymphoma

Lung and ovarian
cancers: mesothelioma
Certain leukemias
Certain lymphomas

Approved Indication
Ovarian cancer
Certain leukemias
Multiple cancers
Certain lymphomas;
squamous cell and
testicular cancers
Certain leukemias
Breast. lung and
ovarian cancers

Brain tumors; certain
lymphomas

Multiple cancers
Multiple cancers
Multiple cancers

Melanoma; certain
brain cancers

Multiple cancers
Certain leukemias

Multiple cancers

Certain leukemias;
breast and stomach
cancers

Prostate cancer
Certain leukemias
Multiple cancers

Colon, lung and
rectal cancers

Brain tumors
Multiple cancers

Generic Name
S-fluorouracil (SFU)
6-mercaptopurine
capecitabine

cladribine

clofarabine
cytarabine

floxuridine
fludarabine

gemcitabine
gemcitibine

hydroxyurea
methotrexate
mitomycin
nelarabine

pemetrexed

pentostatin
pralatrexate

Generic Name
altretamine
arsenic trioxide
bendamustine
bleomycin sulfate

busulfan
carboplatin

Ccarmustine

chiorambucil
cisplatin
cyclophasphamide
dacarbazine

dactinomycin
daunorubicin;
daunomycin
doxorubicin
hydrochloride
epirubicin
hydrochloride

estramustine
idarubicin
ifosfamide
irinotecan

lomustine

mechiorethamine
hydrochloride

Trade Name
Adrucil
Purinethol
Xeloda

Litrak; Movectro

Clolar
DepoCyt: Cytosar-U

FUDR
Fludara

Gemzar
Gemzar

Droxia
Rheumatrex: Trexall
Mutamycin

Arranon

Alimta

Nipent
Folotyn

Trade Name
Hexalen
Trisenox
Treanda
Blenoxane

Myleran; Busulfex
Paraplatin; Paraplat

BIiCNU

Leukeran
Platinol-AQ
Cytoxan
DTIC-Dome

Cosmegen
Cerubidine

Adriamycin PFS;
Adriamycin RDF
Ellence

Emcyt; Estracyt
Idamycin PFS

Ifex

Camptosar; Campostar

CeeNU
Mustargen

Multiple cancers
Certain lymphomas
Multiple cancers
Colon cancer
Testicular cancer
Certain lymphomas
Pancreatic cancer

Melanoma; certain
brain cancers

Certain leukemias
Muitiple cancers

Ovarian and small cell
lung cancers

Bladder cancer

Approved Indication
Prostate cancer
Multiple cancers
Breast cancer

Breast cancer
Multiple cancers

Multiple cancers
Certain leukemias
and lymphomas
Certain leukemias
and lymphomas
Breast and lung
cancers

Approved Indication
Certain leukemias

Approved Indication
Certain lymphomas
Certain leukemias

Approved Indication
Prostate cancer bone
metastases

Approved Indication
Prostate cancer
Prostate cancer
Breast cancer
Prostate cancer
Prostate cancer
Prostate cancer
Testicular and
lung cancers
Breast cancer
Prostate cancer
Metastatic breast
cancer

Prostate and breast
cancers

melphalan
methoxsalen
mitoxantrone
oxaliplatin
plicamycin
procarbazine
streptozocin
temozolomide

thioguanine
thiotepa
topotecan

valrubicin

Generic Name
cabazitaxel
docetaxel

eribulin mesylate
ixabepilone
paclitaxel albumin-
bound particles
vinblastine
vincristine

vincristine sulfate
lipcsomes
vinorelbine tartrate

Generic Name
asparaginase

‘Generic Name
bexarotene

tretinoin (all-trans
retinoic acid)

Generic Name
Radium Ra 223
dichloride

Generic Name
abarelix

abiraterone acetate
anastrozole
bicalutamide
degarelix
enzalutamide
etoposide phosphate

exemestane
flutamide
fulvestrant

goserelin acetate
implant

Alkeran
Uvadex
Novantrone
Eloxatin
Mithracin
Matulane
Zanosar
Temodar

Thioguanine Tabloid
Thioplex
Hycamtin

Valstar

Trade Name
Jevtana
Taxotere
Halaven
Ixempra
Abraxane

Velban
Oncovin

Margibo

Navelbine

Trade Name
Elspar; Kidrolase

Trade Name
Targretin
Vesanoid

Trade Name
Plenaxis
Zytiga
Arimidex
Casodex
Firmagon
Xtandi

Etopophos: Topusar;
VePesid

Aromasin
Eulexin
Faslodex

Zoladex

AACR Cancer Progress Report 2014
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Breast cancer letrozole Femara Certain type of ceritinibt
Prostate cancer leuprolide acetate Eligard; Lupron: Viadur TE:’S("“‘ -

LK-positive luny
Breast and megestrol acetate Megace; Megace P o

cancer
endometrial cancers Oral Suspension .
. Specific lung cancers® crizotinib Xalkori
Pituitary cancer mitotane Lysodren
N

Breast cancer t 3 Some leukemias dasatinib Sprycel

Prostate cancer triptorelin pamoate Trelstar Depot Certain Iyp.e: of dabrafenib Tafinlar
melanoma

Some lung cancers®;  erlotinib Tarceva

ancreatic cancer
Approved Indication Generic Name Trade Name P
Some pancreatic everolimus Afinitor

Multiple cancers interferon alfa-2b Intron A cancers; kidney cancer;

Melanoma; kidney aldesleukin Proleukin non-cancerous kidney

cancer tumors: HER2-, HR+

Myelodyspalstic lenalidomide Revlimid breast cancers

syndrome; certain Lung cancer gefitinib Iressa

lymphomas Certain form of ibrutinib* Imbruvica
Multiple myeloma pomalidomide Pomalyst lymphoma

Certain types of idelalisibt Zydelig
leukemia and

Approved Indication Generic Name Trade Name lymphoma

Multiple myeloma bortezomib Velcade Some leukemias; imatinib Gleevec: Glivec

Multiple myeloma carfilzomib Kyprolis Stomach cancer; certain
type of skin cancer

HER2+ breast cancers lapatinib Tykerb
Approved Indication Generic Name Trade Name Some leukemias nilotinib Tasigna
Certain type of Omacetaxine Synribo Certain types of ponatinib Iclusig
leukemia mepesuccinate leukemia

Myelofibrosis ruxolitinib Jakafi

Certain types of trametinib Mekinist
Approved indication Generic Name Trade Name melanoma**
Myelodysplastic azacitidine Vidaza Kidney cancer temsirolimus Toricel; Torisel
syndrome Thyroid cancer vandetanib Caprelsa
Certain lymphomas  belinostat Beleodaq Melanoma® vemurafenib Zelboraf
Myelodysplastic decitabine Dacogen Certain type of vismodegib Erivedge
syndrome skin cancer
Certain lymphomas romidepsin Istodax
Certain lymphomas vorinostat Zolinza * includes companion diagnostic

** mechanism is not completely clear

* first approval of a combination of targeted therapies for the same
indication

Approved Indication Generic Name Trade Name + breakthrough therapy

Kidney cancer axitinib Inlyta Some drugs are available in multiple formulations, these have only been
Thyroid cancer cabozantinib Cometrig listed once.

Where multiple trade names are used, only the most common have
Kidney cancer: soft  pazopanib Votrient been listed - 7

tissue sarcomas;
gastrointestinal
stromal tumors

Colorector cancer; Regorafenib Stivarga
gastrointestinal

stromal tumors

Kidney cancer; sorafenib Nexavar
certain type of

thyroid cancer

Gastrointestinal stromal sunitinib Sutent
tumors; kidney cancer;

some pancreatic cancers

Thyroid cancer vandetanib Caprelsa

Approved Indication Generic Name Trade Name
Certain type of afatinib Gilotrif
lung cancer

Certain type of bosutinib Bosulif
leukemia

AACR Cancer Progress Report 2014
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SUPPLEMENTAL | FDA-APPROVED ANTICANCER
TABLE 1B MONOCLONAL

Approved Indication
Colon; kidney:; and
lung cancers

Certain types of
stomach cancer
Colorectal cancer

Approved Indication
Certain leukemias
Certain lymphomas
Certain lymphomas
Certain form of leukemia
Certain leukemias
Certain lymphomas
Certain lymphomas

Approved Indication
HER2+ breast cancer

Colon cancer; head
and neck cancer
Colon cancer

HER2+ breast cancer
HER2+ breast cancer

Approved Indication
|"\aglﬂl] prostate cancer

Approved Indication
Melanoma

Approved Indication
Bone metastases;
certain bone cancer

* modified antibosy
' breakthrough therapy

Generic Name
bevacizumab

ramucirumab

ziv-afiibercept®

Generic Name
alemtuzumab
brentuximab vedotin
ibritumomab
obinutuzumab*
ofatumumab
rituximab
tositumomab 1131

Generic Name
ado-trastuzumab
emtansine
cetuximab

panitumumab
pertuzumab
trastuzumab

Generic Name

caproma
pendetide Inlll

Generic Name
ipilimumab

Generic Name
denosumab

Trade Name
Avastin

Cyramza

Zaltrap

Trade Name
Campath
Adcetris
Zevalin
Gazyva
Arzerra
Rituxan
Bexxar

Trade Name
Kadcyla

Erbitux
Vectibix

Perjeta
Herceptin

Trade Name
Prostascint

Used to Treat
Breast cancer
Breast cancer
Testicular cancer

Multiple head, neck and
chest cancers

Variety of abdominal cancers
Sarcoma and other cancers

Kidney cancer
Pancreatic cancer

Pancreatic cancer
Rectal cancer
Prostate cancer
Rectal cancer

Testicular cancer

Breast, melanoma, and
colorectal cancers

Breast cancer, laryngeal cancer,
and anal/rectal cancer

Multiple cancers

Used to Treat
Prostate, cervical, other cancers
Multiple cancers

Multiple cancers

Brain metastases
Liver and lung cancers

Multiple cancers

Head and neck cancers

Prostate cancer

Prostate cancer

Pediatric cancers

Unresectable glioblastoma,
lung cancer, head and

neck cancer, esophagus cancer,
pancreas cancer

Anal cancer, head and

neck cancer

Breast cancer

Procedure

Mastectomy

Lumpectomy

Orchiectomy

Video-Assisted Thoracoscopic
Surgery (VATS)

Laparoscopic surgery
Reconstructive and limb-sparing
surgeries

Partial nephrectomy

The Whipple/modified
Whipple procedure
Pancreatodudenectomy

Total mesorectal excision
Nerve-sparing prostatectomy
Transanal Endoscopic
Microsurgery (TEM)

Modified retroperitoneal lymph
node dissection

Sentinel lymph node biopsies

Neoadjuvant chemotherapy

Robotic or computer-assisted
surgeries

Procedure

Brachytherapy

Image-guided radiation therapy
(IGRT)

Intensity Modulated Radiation
Therapy (IMRT)

Stereotactic radiosurgery
Stereotactic body radiation
therapy

Neoadjuvant and adjuvant
radiotherapy combined with
radiation therapy

Radiation therapy combined
with molecularly targeted
therapy (cetuximab)
Radiation therapy combined
with androgen deprivation
Adjuvant radiotherapy
Proton Therapy

Concurrent chemotherapy and
radiation therapy

Radiation with chemotherapy
can produce cure with organ
preservation

Radiation and surgery (with
or without chemotherapy)
can produce cure with organ
preservation

AACR Cancer Progress Report 2014




