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Review some of the latest pharmaceutical developments in clinical oncology and
malignant hematology
Learning Objectives for Technicians
• Review definition of targeted treatment
• Become familiar with some new pharmaceutical agents names
• Become familiar with indications of some new oncologic pharmaceutical agents
• Review side effects of some of new oncologic pharmaceutical agents
Learning Objectives for Pharmacists
• Become familiar with some new oncologic pharmaceutical agents names
• Become familiar with some new oncologic pharmaceutical targets
• Review some mechanisms of action for new treatments of oncologic and hematologic malignancies
• Review some of the side effects for new oncologic pharmaceutical treatments

Nothing to reveal
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Who gets cancer?
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In the U.S.
1 of every 2 men and
1 of every 3 women
will receive a cancer diagnosis
in their lifetime
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What is number 1 cause of death in U.S?

Cancer is the #2 cause of death in the United States
Will surpass heart disease as #1 in the next decade
(already #1 in Europe)
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Question

www.cdc.gov

How many cancer survivors are there in U.S?
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There are now >14 million cancer survivors in the
U.S.
Five-year survival for all cancers is >68% (20042010)
up from 49% in the late 1970s

Between 2010 and 2015 by what factor increase did the FDA
approve new cancer drugs (or more simply how many more
cancer drugs were approved between the two years)?
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The FDA approved 15 cancer drugs in 2015
compared to 6 in 2010

Answer
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Question

Cancer Chemotherapy and Pharmacology
Issue 3

How many cancer immunotherapy trials are ongoing
in the U.S.?
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Answer

800 clinical trials for new cancer immunotherapy
drugs

Question
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Bonus Question
How many cancer patients participate in clinical
trials?

10

Answer

10/1/2016

Less than 5% of cancer patients participate in clinical
trials

 In the U.S., 1 of every 2 men and 1 of every 3 women in will receive a
cancer diagnosis in their lifetime
 Cancer is the #2 cause of death in the United States
• Projected to surpass heart disease as #1 in the next decade
 There are now >14 million cancer survivors in the U.S.
• 5-year survival for all cancers is >68% (2004-2010) up from 49% in
the late 1970s
 The FDA approved 18 new cancer drugs in 2015 compared to 6 in 2010
 Currently 800 ongoing clinical trials for new cancer immunotherapy
drugs; only 5% of cancer patients participate in clinical trials
 Cancer spending is roughly 5% of the total spent on medical care in the
U.S in general
www.cdc.gov, www.strongagainstcancer.org, Sweeney N, et al. Boston Healthcare. May 2015.
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What are targeted cancer therapies?

Targeted cancer therapies:
Drugs or other substances that block the growth and spread of cancer
by interfering with specific molecules ("molecular targets") that are
involved in the growth, progression, and spread of cancer
Also known as "molecularly targeted drugs," "molecularly targeted
therapies," "precision medicines," or similar names
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How do targeted therapies differ from standard
chemotherapy?

Targeted therapies differ from standard chemotherapy in
several ways:
Targeted therapies act on specific molecular targets that are associated
with cancer
Most standard chemotherapies act on all rapidly dividing
normal and cancerous cells
Targeted therapies are deliberately chosen or designed to interact with
their target
Many standard chemotherapies were identified because they
kill cells
Targeted therapies are often cytostatic (block tumor cell proliferation)
Standard chemotherapy agents are often cytotoxic (kill tumor
cells)
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How are targets for targeted cancer therapies
identified?

Development of targeted therapies requires the identification
of “good targets”—ones that play a key role in cancer cell
growth and survival
Identify potential targets to compare the amounts of individual proteins
in cancer cells with those in normal cells
Identify potential targets to determine whether cancer cells produce
mutant (altered) proteins that drive cancer progression
Identify abnormalities in chromosomes that are present in cancer cells
but not in normal cells. Sometimes these chromosome abnormalities
result in the creation of a fusion gene (a gene that incorporates parts of
two different genes) whose product, called a fusion protein
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What types of targeted therapies are available?
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Hormone therapy
Signal transduction inhibitors
Gene expression modulators
Apoptosis inducers
Angiogenesis inhibitors
Immunotherapy
Monoclonal antibody conjugates
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What targeted therapies have been approved?

Adenocarcinoma of the stomach or GEJ: Trastuzumab (Herceptin®),
ramucirumab (Cyramza®)
Basal cell carcinoma: Vismodegib (Erivedge®), sonidegib (Odomzo®)
Bladder cancer: Atezolizumab (Tecentriq™)
Brain cancer: Bevacizumab (Avastin®), everolimus (Afinitor®)
Breast cancer: Everolimus (Afinitor®), tamoxifen (Nolvadex),
torimefene (Fareston®), Trastuzumab (Herceptin®), fulvestrant
(Faslodex®), anastrozole (Arimidex®), exemestane (Aromasin®),
lapatinib (Tykerb®), letrozole (Femara®), pertuzumab (Perjeta®),
ado-trastuzumab emtansine (Kadcyla®), palbociclib (Ibrance®)
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Answer

Answer

Cervical cancer: Bevacizumab (Avastin®)
Colorectal cancer: Cetuximab (Erbitux®), panitumumab (Vectibix®),
bevacizumab (Avastin®), ziv-aflibercept (Zaltrap®), regorafenib
(Stivarga®), ramucirumab (Cyramza®)
Dermatofibrosarcoma protuberans: Imatinib mesylate (Gleevec®)
Endocrine/neuroendocrine tumors: Lanreotide acetate (Somatuline®
Depot)
Head and neck cancer: Cetuximab (Erbitux®), pembrolizumab
(Keytruda®)
Gastrointestinal stromal tumor: Imatinib mesylate (Gleevec®),
sunitinib (Sutent®), regorafenib (Stivarga®)
Giant cell tumor of the bone: Denosumab (Xgeva®)

Kaposi sarcoma: Alitretinoin (Panretin®)
Kidney cancer: Bevacizumab (Avastin®), sorafenib (Nexavar®),
sunitinib (Sutent®), pazopanib (Votrient®), temsirolimus (Torisel®),
everolimus (Afinitor®), axitinib (Inlyta®), nivolumab
(Opdivo®), cabozantinib (Cabometyx™), lenvatinib mesylate
(Lenvima®)
Leukemia: Tretinoin (Vesanoid®), imatinib mesylate (Gleevec®),
dasatinib (Sprycel®), nilotinib (Tasigna®), bosutinib (Bosulif®),
rituximab (Rituxan®), alemtuzumab (Campath®), ofatumumab
(Arzerra®), obinutuzumab (Gazyva®), ibrutinib (Imbruvica®),
idelalisib (Zydelig®), blinatumomab (Blincyto®), venetoclax
(Venclexta™)
Liver cancer: Sorafenib (Nexavar®)
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g
(
)
(
)
erlotinib (Tarceva®), gefitinib (Iressa®), afatinib dimaleate
(Gilotrif®), ceritinib (LDK378/Zykadia™), ramucirumab
(Cyramza®), nivolumab (Opdivo®), pembrolizumab (Keytruda®),
osimertinib (Tagrisso™), necitumumab (Portrazza™), alectinib
(Alecensa®)
Lymphoma: Ibritumomab tiuxetan (Zevalin®), denileukin diftitox
(Ontak®), brentuximab vedotin (Adcetris®), rituximab (Rituxan®),
vorinostat (Zolinza®), romidepsin (Istodax®), bexarotene
(Targretin®), bortezomib (Velcade®), pralatrexate
(Folotyn®), ibrutinib (Imbruvica®), siltuximab (Sylvant®), idelalisib
(Zydelig®), belinostat (Beleodaq®), obinutuzumab (Gazyva®),
nivolumab (Opdivo®)
Melanoma: Ipilimumab (Yervoy®), vemurafenib (Zelboraf®),
trametinib (Mekinist®), dabrafenib (Tafinlar®), pembrolizumab
(Keytruda®), nivolumab (Opdivo®), cobimetinib (Cotellic™)

Multiple myeloma: Bortezomib (Velcade®), carfilzomib
(Kyprolis®), panobinostat (Farydak®), daratumumab (Darzalex™),
ixazomib citrate (Ninlaro®), elotuzumab (Empliciti™)
Myelodysplastic/myeloproliferative disorders: Imatinib mesylate
(Gleevec®), ruxolitinib phosphate (Jakafi®)
Neuroblastoma: Dinutuximab (Unituxin™)
Ovarian epithelial/fallopian tube/primary peritoneal cancers:
Bevacizumab (Avastin®), olaparib (Lynparza™)
Pancreatic cancer: Erlotinib (Tarceva®), everolimus (Afinitor®),
sunitinib (Sutent®)
Prostate cancer: Cabazitaxel (Jevtana®), enzalutamide (Xtandi®),
abiraterone acetate (Zytiga®), radium 223 dichloride (Xofigo®)
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What are immunotherapies?
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Immunotherapies
Trigger the immune system to destroy cancer cells
Some are monoclonal antibodies that recognize specific molecules on
the surface of cancer cells
Binding of the monoclonal antibody to the target molecule results in the
immune destruction of cells that express
that target molecule

Some monoclonal antibodies bind to certain immune cells to help these
cells better kill cancer cells

What are checkpoint inhibitors?
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Checkpoint inhibitors
Immunomodulatory antibodies used to enhance the immune system
They have substantially improved the prognosis for patients in a
variety of cancers in the advanced stage
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What are the primary targets for checkpoint
inhibition at this time?

The primary targets for checkpoint inhibition include
Programmed cell death-1 (PD-1) receptor and its
ligand (PD-L1)
Cytotoxic T-lymphocyte-associated antigen 4
(CTLA-4)
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What are the unique side effects of checkpoint
inhibitors?

 Checkpoint inhibition is associated with a unique
spectrum of side effects termed immune-related adverse
events (irAEs) or, adverse events of special interest
 IrAEs include dermatologic, gastrointestinal, hepatic,
endocrine, and other less common inflammatory events
 IrAEs are believed to arise from general immunologic
enhancement
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What is the most common irAE associated with
checkpoint inhibitors?

Unusual

relationships
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Actually,
Dermatologic toxicity
30-50% of patients will experience rash and/or
pruritus
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Toxic epidermal
necrolysis

26

Answer

Question

10/1/2016

Other side effects?

Colitis

Diarrhea and

Hepatitis
Adrenal insufficiency
Thyroiditis
Hypophysitis
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Episcleritis
Red Cell
Aplasia
Conjunctivitis
Uveitis
Pancreatitis
Interstitial Nephritis
Pneumonitis
Posterior
Reversible Encephalopathy
Guillain-Barre
Aseptic Meningitis
Transverse Myelitis
Enteric Neuropathy
Cytopenias
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Evaluation and Treatments for these side
effects?
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Endoscopy
Bronchoscopy
Lumbar Puncture
Renal Biopsy
SUSPICION

CLINICAL

STEROIDS
Prednisilone

Topical: 1%

Oral: Prednisone 1mg/kg; Hydrocortisone
20mg q a.m. & 10mg q p.m.
IV: Methylprednisilone 2mg/kg
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Occasionally Steroids Are NOT Enough
Need to consider
Infliximab Cyclophosphamide
Mycophenolate
IVIG

Cyclosporin

So what are these new magical agents
called…?
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CTLA-4 Ab:
Ipilimumab = Yervoy = IgG1 cytotoxic Tlymphocyte antigen 4
monoclonal antibody
PD-1 Ab: Nivolumab = Opdivo = IgG4 monoclonal
antagonist antibody
Pembrolizumab =
Keytruda = IgG4 monoclonal antagonist antibody
PD-L1 Ab:Atezolizumab = Tecentriq = IgG1 antagonist
antibody

And how and why do they work…?
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Normal Immune
Response

Normal Immune
Response Restored

Tumor Immune
Evasion

APC

Acti
ve T
Cell

antigens

Inacti
ve
T Cell

Tumor

T-cell activation and
tumor attack

T-cell inactivation
through PD-1 immune
checkpoint

OPDIVO

T-cell reactivation and decreased
tumor growth* through PD-1
immune checkpoint inhibition.

PDL1

PD-1
Receptor

OPDIVO

PD-L2
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Klingon
Empire
Bird-of-Prey
Cloaking
Device
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Storm trooper: Let me see your identification.
Obi‐Wan: [with a small wave of his hand] You don't need to see
his identification.
Storm trooper: We don't need to see his identification.
Obi‐Wan: These aren't the droids you're looking for.
Storm trooper: These aren't the droids we're looking for.
Obi‐Wan: He can go about his business.
Storm trooper: You can go about your business.
Obi‐Wan: Move along.
Storm trooper: Move along... move along
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Question

Category 3 Small Molecules

Can a proteasome inhibitor be given orally?
(And, BTW, what is a proteasome inhibitor?)

38

Answer

Answer

10/1/2016

1) It can now…as of late 2015
2)

Enzyme complexes which regulate protein homeostasis
within the cell

Ixazomib = Ninlaro = oral proteasome
inhibitor
Reversibly inhibits
chymotrypsin-like activity of the beta 5 subunit of the 20S
proteasome
leading to activation of signaling cascades, cell-cycle arrest,
and apoptosis
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Ixazomib = Ninlaro = oral proteasome
inhibitor
Interesting side effects
Diarrhea
Thrombocytopenia
Neutropenia
Eye disease
Peripheral neuropathy (but much less than IV bortezomib)

Kobe Bryant recently retired; this drug just started its
career…? Name it.
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Cobimetinib = Cotellic = oral kinase inhibitor
Potent and selective inhibitor of the mitogen‐activated extracellular kinase (MEK) pathway
Reversibly inhibits MEK1 and MEK2, which are upstream regulators of the extracellular signal‐related
kinase (ERK) pathway
ERK pathway promotes cellular proliferation
MEK1 and MEK2 are part of the BRAF pathway, which is activated by BRAF V600E and K mutations
So tumor must have BRAF V600E or V600K mutations in order to utilize
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Who does cobimetinib go out on dates with?

Vemurafenib = Zelboraf = potent kinase inhibitor in the
RAS/RAF/MEK/ERK pathway but different than
cobimetinib
BRAF kinase inhibitor blocks tumor growth in melanomas by inhibiting kinase
activity of certain mutated forms of BRAF, including BRAF V600E mutation,
thereby blocking cellular proliferation in melanoma cells with the mutation
V600E mutation involves the substitution of glutamic acid for valine at amino acid
600
Does not have activity against cells with wild-type BRAF.
BRAFV600E activating mutations are present in ~50% of melanomas
The cobas 4800 BRAF V600 mutation test is approved to detect BRAFV600E
mutation
Vemurafenib used in combination with cobimetinib increases apoptosis and reduces
tumor growth
Side effects: squamous cell skin cancers, rash, hair loss, arthralgias, peripheral
edema, nausea
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How can you treat skin cancer and cause skin cancer
at the same time and with the same drugs?!!

Clinically significant cutaneous side effects are common with
vemurafenib
These include squamous cell carcinomas and keratoacanthomas in up
to a quarter of patients
These skin tumors occur within weeks of initiation of treatment with
BRAF inhibitors and are treated with excision
The development of such lesions does not require discontinuation of
therapy
Some patients even develop new melanomas

Patients with advanced melanoma are at risk for development of further primary
melanomas
Whether incidence rates in patients treated with BRAF inhibitors is higher than in
those not receiving these agents is unknown
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These squamous cell carcinomas are due to a paradoxical activation of
the mitogen activated protein kinase MAPK pathway that bypasses the
inhibition of BRAF
The short latency period for development of these skin lesions is
consistent with the presence of preexisting RAS mutations in the skin
that enhance their activation of downstream proteins in the MAPK
pathway when subjected to BRAF inhibition
The combination of a BRAF inhibitor (vemurafenib) and a MEK
inhibitor (cobimetinib) reduce the incidence of skin toxicity including
skin cancers, presumably by the MEK inhibitor blocking this
paradoxical activation of the MAPK pathway
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Can you use these drugs in other non-skin cancers
that have the same mutations?
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I’m glad you asked…
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32 yo female dx’d with
Metastatic papillary thyroid cancer June 2010 with multiple bilateral pulmonary
lesions
TREATMENTS:
Partial thyroidectomy with lymph node dissection, June 2010
I-131 treatment 11/10/10, 8/9/11, 8/19/11 for a total dose of 650 mCi and a 50 mCi initial ablation dose
Sorafenib initiated at 200 mg p.o. b.i.d. on 2/25/13, and increased to 400 mg p.o. b.i.d
Discontinued April 2014 due to progression
External beam radiation therapy to bilateral neck and right neck mass, 4/28/14 - 6/13/14, 6600 cGy
250 cGy delivered to neck mass in 2013
Initiated doxorubicin 7/2/14

Cycle 4, 9/3/14
After 4 cycles, disease progressed in neck, discontinued 9/24/14

Originally negative for BRAF V600E mutation but on retesting with Next Gen technology found to have
BRAF V600 mutation
Obtained dabrafenib and trametinib from pharmaceutical company
Initiated dabrafenib 10/21/14 and added trametinib 11/11/14
mg q.d.

Required intermittent breaks for high fevers but continued dabrafenib 100 mg b.i.d. and trametinib 2
Discontinued July 2016 due to disease progression and increasing febrile episodes

Initiated lenvatinib at 24 mg 7/7/16
Required dose reduction 14 mg in August 2016.

Dabrafenib = Tafinlar = BRAF inhibitor (similar to
vemurafenib)
Trametinib = Mekinist = MEK inhibitor (similar to
cobemetinib)
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What was the next rabbit to be pulled from the hat?

Lenvatinib = Lenvima = Lenvatinib = multitargeted tyrosine kinase
inhibitor
Blocks vascular endothelial growth factor (VEGF) receptors VEGFR1 (FLT1),
VEGFR2 (KDR), VEGFR3 (FLT4), fibroblast growth factor (FGF) receptors
FGFR1, 2, 3, and 4, platelet derived growth factor receptor alpha (PDGFRα), KIT,
and RET
Inhibition of these receptor tyrosine kinases leads to decreased tumor growth and
slowing of cancer progression
Combining lenvatinib with everolimus has demonstrated increased antiangiogenic
and antitumor activity by decreasing human endothelial cell proliferation, tube
formation, and VEGF signaling (in vitro) compared to either drug alone
Side effects: Nausea, GI bleeding, Fatigue, Hypertension
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And of course there is a new breast cancer
drug, isn’t there?

Palbociclib = Ibrance = Cyclin-dependent kinase (CDK) 4/6
Controls G1 to S phase transition
Binding of Cyclin D1 activates CDK 4/6, leading to phosphorylation
of retinoblastoma susceptibility (RB1) gene product (Rb), which
releases the E2F and DP transcription factors to drive expression from
genes promoting S-phase entry
Cyclin D1 gene expression is up-regulated by estrogen and other cell
proliferation signaling
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Endocrine therapy plus CDK 4/6 inhibitor
Palbociclib is used in combination with letrozole
(femara) and in combination with fulvestrant
(faslodex) for ER-positive metastatic breast cancer
Side effect: neutropenia but without fever so have
discontinued using GCSF
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What new targeted oral agent for lung cancer sounds like a
beautiful Italian girl’s name or a plug-in air freshener?

Alectinib = Alecensa = tyrosine kinase receptor inhibitor of anaplastic
lymphoma kinase (ALK) and RET
ALK gene abnormalities due to mutations or translocations may result in expression
of oncogenic fusion proteins (eg, ALK fusion protein) which alter signaling and
expression and result in increased cellular proliferation and survival in tumors which
express these fusion proteins.
Inhibition of ALK phosphorylation and ALK-mediated activation of downstream
signaling results in decreased tumor cell viability
Alectinib is more potent than crizotinib against ALK, and inhibits most of the
acquired ALK resistance mutations to crizotinib
Side effects: Edema, Rash, Abnormal LFTs, Anemia, Hyperglycemia
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New treatment for mutated adenocarcinoma of the lung after
it mutates again from treatment and sounds like you are
sneering when you say it?
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Osimertinib = Tagrisso = irreversible epidermal growth factor receptor
(EGFR) tyrosine kinase inhibitor
Binds to select mutant forms of EGFR, including T790M, L858R, and exon 19
deletion at lower concentrations than wild-type
Selective for sensitizing mutations and the T790M resistance mutation, which is the
most common mechanism of resistance to EGFR tyrosine kinase inhibitors
Diagnostic test, cobas EGFR Mutation Test v2, to test patient’s tumors for the presence of the
T790M mutation approved by FDA at same time as drug approval
Side effects: Cardiomyopathy, Rash, Cytopenias, Eye disorders, Diarrhea

Answer

Answer
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Answer

Multi-talented BTK inhibitor?

Ibrutinib = Imbruvica = oral irreversible inhibitor of
Bruton’s tyrosine kinase (BTK), an integral
component of the B-cell receptor pathway
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Indications
Chronic lymphocytic leukemia/small lymphocytic lymphoma
(CLL/SLL): Oral: 420 mg once daily (either as monotherapy or in
combination with bendamustine and rituximab)
CLL/SLL with 17p deletion: 420 mg once daily
Mantle cell lymphoma (MCL), previously treated: 560 mg once daily
Waldenström macroglobulinemia (WM) 420 mg once daily

Category 4 Other Antibodies
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Name two new antibodies for Multiple
Myeloma…

Daratumamab
Elotuzamab
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Daratumamab = Darzalex = IgG1κ human monoclonal
antibody directed against CD38
CD38 is a cell surface glycoprotein which is highly expressed on
myeloma cells, yet is expressed at low levels on normal lymphoid and
myeloid cells
By binding to CD38, daratumumab inhibits the growth of CD38
expressing tumor cells by inducing apoptosis directly through
 Fc mediated cross linking and
 Immune-mediated tumor cell lysis through complement dependent
cytotoxicity, antibody dependent cell mediated cytotoxicity, and
antibody dependent cellular phagocytosis.

p
g
immunostimulatory monoclonal antibody
directed against signaling lymphocytic activation molecule family
member 7 (SLAMF7, also called CS1 [cell surface glycoprotein CD2
subset 1)
SLAMF7 is expressed on most myeloma and natural killer cells, but
not on normal tissues
Elotuzumab
directly activates NK cells through both the SLAMF7 pathway and Fc
receptors
targets SLAMF7 on myeloma cells and mediates antibody-dependent
cellular cytotoxicity (ADCC) through the CD16 pathway;
immunostimulatory activity, through increased activation of NK cells,
increases anti-tumor activity
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Who you gonna call when patient is on
daratumamab?

Your Blood Bank
Why?
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This sounds like a necromancer or a type of fancy
marble tile?

Necitumumab = Portrazza = recombinant human IgG1 EGFR
monoclonal antibody
Binds with a high affinity to the ligand binding site of the EGFR
receptor to prevent receptor activation and downstream signaling
First line treatment for metastatic squamous cell lung cancer in
conjunction with cisplatin and gemcitabine
Unlike Tagrisso (osimertinib), doesn’t matter what EGFR mutation
status is in order to use
Side Effects: Skin toxicities, Hypomagnesemia, Thromboembolic
events, Cardiac arrest
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New treatment for neuroblastoma in kids?
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Dinutuximab = Unituxin = monoclonoal antibody binds to the
disialoganglioside GD2
Highly expressed in neuroblastoma, most melanomas, and other
tumors, as well as on normal tissues such as neurons, skin
melanocytes, and peripheral sensory nerve fibers
By binding to CD2, induces cell lysis of GD2-expressing cells through
antibody-dependent cell-mediated cytotoxicity (ADCC) and
complement-dependent cytotoxicity (CDC)

Category 5 Pot Pourri
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Name an oncolytic viral therapy
(and pronounce it correctly for the equivalent of a golden goal, walkoff home run, sudden death score, etc.)

Immunovirus: Talimogene laherparepvec (Imlygic®)
 First oncolytic viral therapy approved in the U.S.
(10/27/15)
 Local treatment of unresectable cutaneous, subQ, & nodal
recurrent melanoma after initial surgery
 Genetically modified HSV– replicates in tumors &
produces GM-CSF
• Results in cell lysis – releases tumor-derived antigens
& GM-CSF
• Elicits further antitumor immune response
 OPTiM trial – phase III multicenter, open label,
randomized
Talmogene
Sidelaherparepvec
effects:
fatigue, chills, fever, nausea, flu-like
package insert www.imlygic.com
symptoms, injection site pain, cellulitis
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Siri:
What is the generic name of Imlygic®?

(Talimogene laherparepvec)

Scooby-Doo is negotiating to be spokesperson for
this new anti-emetic for delayed nausea and
vomiting from chemotherapy?
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Question

Varubi = Rolapitant = selectively and competitively
inhibits the substance P/neurokinin 1 (NK1) receptor

Is there such a thing as taxi cab oncologic therapy?
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No.
But,
Monoclonal antibodies that deliver toxic molecules can be thought of
in this manner
A mononclonal antibody is linked to a chemical (that would be too
toxic if released systemically)
Once the antibody binds to its target cell, the toxic molecule that is
linked to the antibody—such as a radioactive substance or a poisonous
chemical—is taken up by the cell, ultimately killing that cell
The toxin will not affect cells that lack the target for the antibody—i.e.,
the vast majority of cells in the body.

Example
Ado-trastuzumab emtansine (Kadcyla)
HER2-antibody drug conjugate which incorporates the HER2 targeted
actions of trastuzumab with the microtubule inhibitor DM1 (a
maytansine derivative)
The conjugate, which is linked via a stable thioether linker, allows for
selective delivery into HER2 overexpressing cells, resulting in cell
cycle arrest and apoptosis
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http://www.kadcyla.com/hcp/druginformation/mechanism-of-action

Molecular or creative
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Name an HDAC inhibitor recently approved for
myeloma.

Panobinostat = Farydak = histone deacetylase
(HDAC) inhibitor
Inhibits enzymatic activity of HDACs resulting in increased
acetylation of histone proteins
Accumulation of acetylated histones and other proteins
induces cell cycle arrest and/or apoptosis of some
transformed cells
Minimal activity as a single-agent; synergistic activity
combined with bortezomib and dexamethasone
Side effects: Serious, potentially fatal, diarrhea, cardiac ischemia,
severe arrhythmias
Some limit use to patients < 65
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Under the sea, you will see a cancer fighting
organism, now a drug…?

69

Trabectedin = Yondelis = marine-derived compound which is
now synthesized but was originally isolated from the
Caribbean sea sponge Ecteinascidia turbinate
Blocks the cell cycle at the G2/M phase by covalently binding to the minor DNA
groove, bending the helix toward the major groove and altering DNA transcription
And, if that ain’t enough, it alters DNA repair mechanism and kills cells by
poisoning DNA nucleotide excision repair machinery
Treatment of unresectable or metastatic soft tissue sarcoma (liposarcoma or
leiomyosarcoma)
Side effects: Moderate nausea, cytopenias, cardiomyopathy, vesicant
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Two drugs for the price of one to fight metastatic
colorectal cancer?

Trifluridine/tipiracil = Lonsurf = interferes with DNA synthesis and
inhibits cell proliferation
Trifluridine = the active cytotoxic component of trifluridine/tipiracil,
= a thymidine-based nucleic acid analogue
= the triphosphate form of trifluridine is incorporated into DNA
Tipiracil = a potent thymidine phosphorylase inhibitor
= prevents the rapid degradation of trifluridine, allowing for increased
trifluridine exposure
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Hedgehogs cause cancer…?
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Kill the hedgehogs?!
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Sonidegib = Odomzo = a selective smoothened inhibitor that binds to smoothened
receptors and prevents abnormal activation of the Hedgehog pathway, which is
associated with uncontrolled cellular growth and proliferation
Odomzo is indicated for the treatment of adult patients with locally advanced basal
cell carcinoma (BCC) not amenable to curative surgery or radiation therapy
Side effects: amenorrhea, dysgeusia, headache, nausea, diarrhea, vomiting, alopecia, pruritus,
muscle spasms, myalgia, musculoskeletal pain myopathy (muscular fatigue and muscular
weakness)
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