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31 new approvals or
uses in 10 months!

Table 1. FDA Approvals of Cancer Therapies From November 1, 2018, 1o October 31, 2017

Drug Indication Approval Date
New approval
Rucaparib (Rubvaca; Clovis Fer weatment of patients with deletenious BRCA mutation (germiling andior December 2016
Oneology, Boulder, CO somaticl-associated advanced ovanian cancer who have been treated with
1w of mane chemotharagies.
Avelumab (Bavencio: EMD Sarona, For the treatmant of patients = 12 years of aga with metastatic Markal cell March 2017
Darmstadt, Germany} carcinoma. Avelumab is a PD-L1-blocking human immunoglobulin G114
This is the first FDA- 10 treat this type
of cancer.
Nirapank (Zejula; Tesaro, Waltham, Maintenance treatment for adult patsants with recurrent epithelial ovarian, March 2017
MAK fallopian tube, or primary peritoneal cancer who are in complete or partial
= eepng o plalrmrrmassd chematherspy.
Fibociclib (Kesqali; Novartis, Basel, as initial theragy for March 2017
Switzerland} tha treatment of puwnennuausal women with HR-positive, HER2-negative
advanced or metastatic breast cancer.
Brigatinib (Aknbrig; Takeds, Osaka, For treatment of patients wi Apnl 2017
Jepar} NSELC who experienced disease progression on or who ane iniolkesant to
crizotinib.
Midostaurin (Rydapt; Novartis) For reatment of adult patients with newly diagnosed AML who are FLT3 Apiit 2017
mutation-positive, as detectad bymFDA—sppmed test, in combination with
standard
Durvalumab (mfinzi; AstraZeneca, For treatment of patients with Ioeall\r advanced or melnsbahc wrothedial May 2017
London, United Kingdom| carcinoma who expenance disease progression during or after platinum-
containing chematherapy or who experience disease pruurasam within 12
manths of or Bouvant with plati
chemotheragy.
FRituximab and hyaluronidase human For adult patients with follicular ymphoma, diffuse large B-gell lymphoma, and June 217
{Rituxan Hycela, Genentech, South chronic lymphocytic leukemsa,
San Francisco, CN
Neratinib (Nedyr: Puma For extended adjuvant treatment of adult patents with eary-stage HER2- duly 2017
Biotechnology, Los Angeles, CA) overexpressed/ampified breast cancer, to follow adivant tras
basad themapy.
Daunorubicin and cytarabng For of ith therapy-related AML or AML with August 2017
Myxeos: Jazz Pharmaceutical s, myelodysplasia-related changes, twa types of AML that have a poor
Pl Alto, CA) prognosis,
Enasidendd (Idhifa; Calgene, San For treatment of adult patients with relapsed or refractory AML with an August 2017
Francisco, CA} isocitrate dehydrogenase-2 mutation as detected by an FDA-approved test.
Immb erogamicin (Basponsa; For treatrnint of adulls with relapsed of refractory B-cell precursor ALL. August 2017
Wyath, Madison, NJ)
Tisagenlacleucel (Kymriah; Novartis) For treatment of patients = 25 years of age with B-cell precursor ALL that is August 2017
refractory of in second of later relapse,
Abgmacichb (Varzenio; Eli Lity, In cornbination with fulvestrant for women with HR-positive, HER2-negative Septembar 2017
Indianagalis, INI advanced or metastatic breast cancer with disease progression after
endocring therapy.
Bevacizumab-awwh (Mvasi; Amgen, Appraved as a biosimilar i LAwastini, b b is the September 2017
South San Francisco, CA) first biosimilar approved in the United States for the treatment of cancer.
Copanlisib [Aligopa: Bayar Fuuaalmantofuiﬂpumnlsmﬂnslwsedfolmﬂahmpﬂmwhﬂww September 2017
HealthCare, Berlin, Germany) received at least two prior systemec theraples.
Gamtuzemab ozogamicin (Mylotarg; Newly diagnosed CD33-positive AML in adults and for treatment of relapsed or September 2017
Pfizer, Maw York, NY) rafractory CD33-pasitive AML in adults and pediatric patiants = 2 years of
aqs Ma\fheusadln i cytarabine for adults
gnosed AML or ! of cartain adult and
pediatric pavents
Axicabtagene ciloleucel (Yescarta; For treatment of ath?t patiants with relapsed or refractory large B-call October 2017
Kite Pharma, Los Angeles, CA) ymphoma after two or more ines of systemic therapy.
Naw use
Daratumumab (Darzalex; Janssen, In combination with idomida and ib and November 2016
igurmi dgmamethasona, for the treatment of patients with mldnnle myeloma wiha
have recaived at laast one prior thersapy.
Nivolurnab (Opdvo; Bristol-Meyers or i cell of the head and neck with November 2096
Squibb, New Yaork, NYh disease icn on o after a plati based therapy,
Lenalidomide iReviimid; Celgenal Maintenance therapy for patients with multiple myeloma after autologous Feteuary 2017
steen-call transplantation.
Mivolurmab {Opdivol For treatment of patients with locally advanced cr metastatic urothedal February 2017
carcinoma who e’xueneﬂue disease progression during o aftar platinum-
disease progression within 12
manths of 1 of mwn: with & plal
chemotheragy.
Dsimertinib (Tagnsso: AstraZenecal For treatment of patients with metastatic EGFR T790M mutation—positive March 2017
NSCLC, as detected by an FDA-approved test, who axperienced disease
progression on or after EGFA tyrosine kinasa inhibitor therapy.
Pabociclib rance; Plizes) HR-positive, HERZ-negative advancesd of metastate breast cancer in March 2017
combination with an aromatase inhitetor a5 initial endocrine-based therpy in
postmenapausal wormen,
Permbroizumab (Keytruda: Marck & For treatment of atult and pediatric patients with refractory dasssc Hodgkin March 2017
Co, Kenihworth, MJ) ymghoma o those who have expenenced relapse after three or more prior
fines of therapy.
Regorafenib (Stivarga; Bayer For treatment of patiants with HCC who have been previously treated with April 2017
HealthCare Pharmaceuticals) sorafenib,
Avelurnab Bavencie) Fer patients with locally o e urothelial i who May 2017
expergnced disease progression during or after platinum-ontainng
chemotharapy or within 12 months of necadjuvant or adjuvant platinum-
containing d'etrmharaw
Pernbrozumab (Keytruda) In i st for of patients with May 2017
[ NSCLC.
Pambrolzumab iKeytruda) For nabenls with locally advanced or matastatic urothalial carcinoma who May 2017
expenance disease progression durng or after platinum-containing
chemotheragy of within 12 menths of necadjuvant or adjuvant treatrment
with platnum-containing chematheragy.
Mivolumak: {Opdivol For treatment of HCC in patienis who have been praviously reated with Saptember 2017
sorafenib.
Parmbroszumal (Kenaruda) For patients with recurrent locally advanced or metastatic, gastic, of September 2017

a5e mors express PO-LT as
dﬂsm‘«m by an FDA-approved tast.

Abbreviations: ALL. acul

ic leukernia; AML, acute myelosd leukernia; EGFR, epdermal growth factor receptor; FDA, US Food and Drug Administration;
ranmnd

e, hena:wallula urunome HER2, hurnan epidermal growth factor receptor 2; HR, hormone receptor NSCLC, non-small-cell lung cances: PO-LY, progs
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ASCO 2019 — Clinical Cancer Advances

Advance of the Year: Progress in Rare Cancers

Thiz year, ASCO names Progress in Treating Rare Cancers as the Advance of the Year Inthe
United States, rare cancers account for about 20% of all cancers diagnosed each year, and
incidence rates vary worldwide * Progress has historically lagged behind the achievements
made in maore common cancers; however, five major studies this past year offer significant steps
forward, making this a notable year for advances in rare cancers:

A new combination of targeted
therapies for a rare, hard-to-treat
form of thyroid cancer produced

Trastuzumab, 3 standard treatment
for HERZ-positive breast cancer,
significantly slowed progression

responses in over two thirds of
patients

Sorafenib became the first treatment to
improve progression-free survival for
desmoid tumors, a rars type of sarcoma

Lutetiurn Lu 177 dotatate ("7Lu-
Dotatate), a new therapy that

delivers targeted radiation to tumor
cells, lowered the risk of disease
progression or death by 79% for
patients with advanced midgut
neuroendoerine tumors, compared o
standard treatment

of HER2-positive uterine serous
carcinoma

The first promising therapy—the
colony-stimulating factor-1 inhibitor
pexidartinib—for a rare cancer of
the joints known as tenosynovial
giant cell tumor, showed an overall
response rate of 39.3%,

v 0% for those takung 2 placebo



Landmark advances in molecular diagnostics
continue, with the most significant achigvement
rnade with the TAILORx breast cancer study.
Thiz study demonstrated that as many as 70%
of wornen with hormone receptor-positive,
node-negative breast cancer could safely forgo
adjuvant chemotherapy, based on results from a
21 gene assay.

Mew successes are being achieved with
targeted therapies, including the introduction of
rmedicings that delay the progression of breast
and lung cancers.

Growing microbiome research field identifies
speciiic bacteria possioly associated with risk faor
certain head and neck cancers.

ASCO 2019 — Clinical Cancer Advances

Additional Major Advances

Immunotherapy advances continue to grow,
expanding to cancers where there have been few
immunotherapy treatment successes to date

* A new combination iImmunotherapy regimen
was proven to boost overall survival in patients
with renal cell cancer, gaining Food and Drug
Administration (FDA) approval and becoming
the new standard of care.

e Aninvestigational PD-1 inhibitor showed
oromise for advanced squamous cell cancer of
the skan, which has few other treatment options.



2 main points

* Anti-coagulation in cancer patients
* Immunotherapy toxicity



rhe standard anticoagulation for a patient with stage IV, incurable pancreatic cancer

with new PE (CAT, cancer-associated thrombosis) is:

Lovenox 1 mg/kg BID

Warfarin with goal INR 2.5-3

Rivaroxaban 15 mg po BID x 3
weeks followed by 20 mg/day

Aspirin 325 mg/day

None of the above

oll Everywhere



Cancer associated VTE

* Leading cause of cancer
morbidity and mortality

e 2 previous RCTs showed
superiority of LMWH to VKA

* Traditionally...
e LMWHSs were standard

* Treat only after VTE (not
prophylaxis)

|
Risk Factors for Cancer-Associated VTE

\

* Increased age

+ Ethnicity

+ Co-morbidities

+ Obesity

+ Performance status

r + Chemotherapy,
antiangiogenesis agents,

hormonal therapy
+ Radiation therapy
+ Surgery =60 mins
+ ESAs, transfusions
+ Indwelling venous access

Treatment-
related

Bio-
markers

Cancer-
related

+ Platelet count= 350 x 10%/L

* Leukocyte count =11 x
108L

+ Hemoglobin = 100g/L

* Primary site of cancer
+ Stage

+ Histology

+ Time since diagnosis

L

J

Adapted from Lyman GH, et al. ASCQO Update. J Clin Oncol 2013,31:2189-204.



Cancer associated VTE
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N Blood Journal 2013
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Table 2. Clinical Outcomes during the Overall Trial Period.*
Edoxaban Dalteparin Hazard Ratio
Outcome (N=522) (N = 524) (95% Cl) P Value
Primary oulcome
Recurrent venous thromboembolism or major bleeding — no. (%) 67 (12.8) 71(13.5) 0.97 (0.70-1.36) 0.006 for
noninfericrity;
0.87 for
superionty
Secondary outcomes
Recurrent venous thromboembolism — no. (36) 41 (7.9) 59 (11.3) 0.71 (0.48-1.06) 0.09
Recurrent deep-vein thrombosis — no. (36) 19 (3.6) 35 (6.7} 0.56 (0.32-0.97)
Recurrent pulmonary embolism — no. (%) 27 (5.2) 28 (5.3) 1.00 {0.59-1.69)
Majer bleeding — no. (%) 36 (6.9) 21 (4.0 1.77 (1.03-3.04) 0.04
Severity of major bleeding among those with major bleeding —
no.total no. (2E)3

Category 1 0 0

Category 2 2436 (66.7) /21 (38.1)

Category 3 12/36 (33.3)  12/21 (57.1)

Category 4 0 1/21 (4.8)
Clinically relevant nonmajor bleeding — no. (%8)§ 76 (14.6) 58 (11.1)  1.38 (0.95-1.94)
Major or clinically relevant nonmajor bleeding — no. (%6)194 97 (18.8) 73(13.9)  1.40(1.03-1.89)
Death from any cause — no. (%) 206 (39.5) 192 (36.6) 112 (D.92-1.37)
Event-free survival — ne. (35) ] 28T (55.0) 296 (56.5) 093 (0.77-1.11)

NEJM Feb 2018. Hokusai.



Take homes

* DOACS are standard for treatment of cancer associated VTE
* Exception — Gastric/Esophageal cancer
* Very insurance dependent which one

* Would not use as prophylaxis (unless other indication like Afib)

* In active cancer patients | continue indefinitely, otherwise | treat 6-12
months

* [VC filters are preserved for those with contraindication to
anticoagulation



PD-1 and CTLA-4 are checkpoints in what process:

Humoral immunity (antibodies
and complement)

G1 restriction pointin the cell
cycle

T cell adaptive immunity

Apoptosis
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There is increasing use of the checkpoint inhibitors (immunotherapy) in

hematology/oncology (e.g. nivolumab, pembrolizumab, atezolizumab, etc.). Which
of the following is NOT true regarding this class of medications:

Immune mediated side effects are typically seen at least 4-6
weeks after exposure to the drug with the exception of rash

Exposure to this class of drugs causes immunosuppression and
patients are at high risk for opportunistic infections such as PJP

Common immune-related adverse effects (irAEs) include
colitis, pneumonitis, and thyroiditis; high-dose corticosteroids
remain the cornerstone of management of irAEs

Immune hypophysitis can be difficult to pick up in the clinical
setting and can be managed with physiologic doses of
hydrocortisone

Combinations of more than one checkpoint inhibitor (e.g.
nivolumab and ipilumumab) place patients at higher risk of AEs

oll Everywhere



Advances in immunotherapy - checkpoint

* Pembrolizumab in first line advanced lung cancer

* Nivo/Ipi combination in renal cell carcinoma

* Nivo/Ipi decreases brain mets in melanoma

* Cemiplimab (PD-1 inhibitor) in cutaneous squamous cell carcinoma
* Pembrolizumab in head and neck

* Nivo/Ipi in subset of Gl cancers (mostly colon)

* Ipilumumab in hepatocellular carcinoma



Immunotherapy - ToC
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tumor cells tumor cells
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Table 1. Immune Checkpoint-Blocking Antibodies Approved by the Food
and Drug Administration.*

Drug
Ipilimumab

Nivolumab

Pembrolizumab

Atezolizumab

Avelumab

Durvalumab

Target

CTLA-4
PD-1

PD-1

PD-L1

PD-L1
PD-L1

Indication

Melanoma

Melanoma, non-small-cell lung cancer,
renal-cell carcinoma, hepatocellular
carcinoma, classic Hodgkin’s lympho-
ma, squamous-cell carcinoma of the
head and neck, urothelial carcinoma,
colorectal cancer with high micro-
satellite instability or mismatch-repair
deficiency

Melanoma, non-small-cell lung cancer,
classic Hodgkin’s lymphoma, squa-
mous-cell carcinoma of the head and
neck, urothelial carcinoma, gastric
cancer, solid tumors with high micro-
satellite instability or mismatch-repair
deficiency

Non-small-cell lung cancer, urothelial
carcinoma

Merkel-cell carcinoma, urothelial carcinoma

Urothelial carcinoma

* CTLA-4 denotes cytotoxic T-lymphocyte antigen 4, PD-1 programmed cell
death 1, and PD-L1 programmed cell death ligand 1.




Encephalitis, aseptic meningitis

Hypophysitis

Thyroiditis, hypothyroidism,
hyperthyroidism

Pneumonitis

Thrombocytopenia,
anemia—____

Hepatitis ——1 ]

Adrenal insufficiency-
Nephritis— [
Vasculitis—|__ '
Arthralgia/j
Neuropathy/_

Dry mouth, mucositis

Rash, vitiligo

Myocarditis

'\Pancreatitis,
utoimmune diabetes

Colitis

Enteritis




Immune checkpoint inhibitors - AEs

* AEs - T cell, antibody, and cytokine driven

* Treat —immunosuppression/glucocorticoids are cornerstone

* When — typically weeks after starting

* NOT immunosuppressive

* Some AEs (like vitiligo) may correspond to response

* Probably do not lose response with immunosuppression treatment



POST Question - The standard anticoagulation for a patient with stage IV, incurable

pancreatic cancer with new PE (CAT, cancer-associated thrombosis) is:

Lovenox 1 mg/kg BID

Warfarin with goal INR 2.5-3

Rivaroxaban 15 mg po BID x 3
weeks followed by 20 mg/day

Aspirin 325 mg/day

None of the above

oll Everywhere



Question 2 - Post

* The standard anticoagulation for a patient with stage IV, incurable
pancreatic cancer with new PE (CAT, cancer-associated thrombosis) is:
* A) Lovenox 1 mg/kg BID
B) Warfarin with goal INR 2.5-3
C) Rivaroxaban 15 mg po BID X 3 weeks followed by 20 mg/day
D) Aspirin 325 mg/day
E) None of the above



POST Question - PD-1 and CTLA-4 are checkpoints in what process:

Humoral immunity (antibodies
and complement)

G1 restriction pointin the
cell cycle

T cell adaptive immunity

Apoptosis

oll Everywhere



Question 3 - Post

* PD-1 and CTLA-4 are checkpoints in what process:
* A) Humoral immunity (Antibodies and complement).
e B) G1 restriction point in the cell cycle
e C) T cell adaptive immunity
e D) Apoptosis



POST Question - There is increasing use of the checkpoint inhibitors
(immunotherapy) in hematology/oncology (e.g. nivolumab, pembrolizumab,

atezolizumab, etc.). Which of the following is NOT true regarding this class of

medications:

Immune mediated side effects are typically seen at least 4-6 weeks
after exposure to the drug with the exception of rash

Exposure to this class of drugs causes immunosuppression and
patients are at high risk for opportunistic infections such as PJP

Common immune-related adverse effects (irAEs) include colitis,
pneumonitis, and thyroiditis; high-dose corticosteroids remain the
cornerstone of management of irAEs

Immune hypophysitis can be difficult to pick up in the clinical setting
and can be managed with physiologic doses of hydrocortisone

Combinations of more than one checkpoint inhibitor (e.g. nivolumab
and ipilumumab) place patients at higher risk of AEs

oll Everywhere



Question 4 - Post

e There is increasin

use of the checkpoint inhibitors (immunotherapy

in
hematology/onco%o y (e.g. nivolumab, pembrolizumab, atezolizumag),
etc.). Which of the tfollowing is NOT true regarding this class of
medications:

A) Immune mediated side effects are typically seen at least 4-6 weeks after exposure
to the drug with the exception of rash.

B) Exposure to this class of drugs causes immunosuppression and patients are at high
risk for opportunistic infections such as PJP.

C) Common immune-related adverse effects (irAEs) include colitis, pneumonitis, and

tPR/roiditis; high-dose corticosteroids remain the cornerstone of management of
iIrAEs.

D) Immune h?;pophysitis can be difficult to pick up in the clinical setting and can be
managed with physiologic doses of hydrocortisone.

E) Combinations of more than one checkpoint inhibitor (e.g. nivolumab and
ipilumumab) place patients at higher risk of AEs.
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