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2048 70 F£R Y, EEHEZSHE R Harald zur
Hausen (EZi+, XEEBEMRIDES L) B
BTETNEEHRGEZHES HV) slEMNIX—
BEREMR. figd, Z—MEE—AALBRS
(HPV) ARSEENE. REMRVNHR
BRI TR, BWMEAMVPARKRLA 0% = T2
i HPV &R 5[#EM. zur Hausen 5 A TR TN
THPVEMSHk (6EMISE) WEE, K4
70% MEHEEHXAMESEM. 2008 F, zur
Hausen & B HPV B ESHEN X R RFIE
MREBEFFEZL.

EIL+H5%R, XESHENERETE TR,
XR/mFHPVREN T ZER. Rm, #EHEIT
2020 X EA 4000 Z AR FEHE. SKEZHE
E—H, ZUERTHOIRSZZERECERERB L
BAEHIL—MREREET H, BAH S FHEY
FERRET 17%.

UTERNMATILIRFTHNHR, XERRE
RIE HPV R B =B M S SR R PR A 200
HWES RERNEAHNBERFE T AU ETREE
Tr T AR R .
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2042 70 =R Y], EEBEEZEFE R Harald zur
Hausen (EZid+, XEEEMRIbss L) B
KT ETEEHRGAEZHES (HSY) slEMNX—
EREMR. fiRd, Z—MEE—AALBRS
(HPV) HSEEIRE. REMRVNHR
BE T RS, BUEANTAIKRY 0% HETEE
A HPV B 5[ M. zur Hausen % A T1EH# 5h
THPVEMEHh (16EMI8E) HEE, KXY
70% M EHEEHXAMENSEM. 2008 F, zur
Hausen B & Bl HPV B 5B ME N X R KRG HE
MREBEFEZR.

EJLTHkR, EEETEMARER TRE,
X/@FHPV EE ZEM. Rifn, #EMHIT
2020 2 EA 4000 ZAETFEHE. SRZHE
E—H, ZERTHOIRSZEERECEREREBL
FEAEHEL—MRERELY B, MWAH S F48Y
FERRET 17%.

UTERNMATILIRFTHHR, XERRE
RIEHPV R B MR B M SR L R AR
HWET RENRABRNBRFET AU S TES
Fr AR R -

Thirteen strains of human
paplllomavirus (HPV)

can cause cancer: HPVI1E, 18, 71,
33, 35, 39, 45, 51, 52, 56, 58, 59,
and 66,

Gardasil 9

= FDA approved for

three doses of HPV vaccine.

HPV VACCINATION RECOMMENDATIONS

» Protects against infection with HPVE, 11,16, 18, 31, 33, 45, 52, and 58.

= preventing anal, cervical, head and neck, vaginal, and vulvar
cancers and precancers, as well as genital warts;

+ vaccination of males and females ages 9 to 45,

U.S. Centers for Disease Control and Prevention (CDC) and Advisory
Committee on Immunization Practices (ACIP) recommend:

® Two doses of HPV vaccine, given at least 6 months apart, for adolescents ; /
younger than age 15 {except immunocompromised persons).

® Three doses of HPY vaccine for adolescents and young adults ages
15 to 26 and for people with weakened immune systems.

® Shared decision-making through discussion with health care providers
for adults ages 27 to 45; if an individual chooses to be vaccinated,

Although there are three
FDA-approved HPY vaccines,
only one (Gardasll 9) is
currently being distributed in
the United States.

4

-.;'

American Assoctation for Cancer Research (AACR) Cancer Progress Report 2020

Both of these studies reinforce the benefits of HPV vaccination for the prevention of invasive cervical cancer, a strategy

that could reduce the global burden of this disease. A modeling study published in Lancet Oncology estimates that

widespread coverage of both HPV vaccination and cervical cancer screening could prevent roughly 13 million cases of

cervical cancer worldwide by 2069.

SCREENING: PREFERENCES OF MEDICALLY

UNDERSERVED POPULATIONS

According to data from the National Institutes of Health
(NIH), screening for cervical cancer has been decreasing
in the United States since 2000. Further, specific

populations—including Hispanics, certain members of

the LGBTQ community, those of lower socioeconomic
status, and those with lower education levels—have
reduced rates of cervical cancer screening. It has been

reported that these populations also have increased
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incidence of cervical cancer.

A recent systematic review published in Cancer
Epidemiology, Biomarkers & Prevention looked at
43 studies that analyzed cervical cancer screening
preferences, including screening modality (e.g., Pap
test, HPV test, co-testing, and HPV self-test), provider
demographics and attributes, and other factors, among

medically underserved individuals in the United States.

The authors identified several trends for screening

preferences: The vast majority of patients preferred
an HPV self-test to a Pap test, and most patients
preferred providers who shared their sociodemographic
characteristics, such as gender and language. The authors
note that such preferences should be incorporated when
developing screening programs and policies for those
at increased risk of developing cervical cancer. They
add that not accounting for the specific preferences of
medically underserved individuals could further widen

the disparities in cervical cancer incidence and mortality.

TREATMENT: IMMUNOTHERAPEUTIC APPROACHES

FOR CERVICAL CANCER

Standard treatments for patients with cervical cancer
include surgery, radiation therapy, chemotherapy, and
targeted therapy. Recently, immunotherapy has also
become a standard treatment option for patients with
advanced disease—in 2018, the checkpoint inhibitor
pembrolizumab (Keytruda) was approved by the U.S.
Food and Drug Administration (FDA) for the treatment
of patients with recurrent or metastatic cervical cancer
with disease progression during or after chemotherapy
whose tumors express PD-L1. This approval was based
on results from the phase II Keynote-158 trial, which
reported an objective response rate of 14.3 percent after a

median follow-up time of 11.7 months.

Building on this approval, a phase II clinical trial is
evaluating the combination of pembrolizumab with
the therapeutic DNA vaccine GX-188E. This vaccine
encodes for the oncoproteins E6 and E7 found in HPV
types 16 and 18. Patients enrolled in this clinical trial

have advanced, inoperable, or metastatic cervical cancer
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that is positive for HPV 16 and/or 18.

Results from an interim analysis of this trial were
recently reported in Lancet Oncology. In the 26 patients
evaluable for response, the overall response rate was 42
percent, with 15 percent having a complete response and
27 percent having a partial response. While all of the
complete responses occurred in patients who had PD-L1-
positive tumors, responses were also observed in patients
with PD-L1-negative tumors. Results from this trial were
previously presented during the AACR Annual Meeting

2020 and were covered in this post.

Additional immunotherapeutic strategies are also
under investigation for the treatment of cervical cancer,
including treatment with the checkpoint inhibitor
nivolumab (Opdivo) in the phase I/II CheckMate 358
clinical trial. Initial results reported an objective response
rate of 26.3 percent among 19 patients with recurrent/

metastatic cervical cancer.
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A Look at FDA Approvals for the Treatment of Lung Cancer in 2020

Roughly 6 percent of men and
women in the United States will be
diagnosed with lung and bronchus
cancer during their lifetime. While
both the incidence and mortality
rates have been steadily decreasing
in recent decades, lung cancer is the

leading cause of cancer mortality,

accounting for almost a quarter of

all cancer deaths.

In light of these statistics, the
research and development of new
strategies to treat lung cancer
continues to be a major focus. So
far in 2020, the U.S. Food and
Drug Administration (FDA) has

approved three novel drugs for the
treatment of lung cancer, in addition
to eight expansions for the use of
therapeutics previously approved for

other indications.

Read on to learn more about the
newly available treatments for lung

cancer.

TWO NOVEL MOLECULARLY TARGETED THERAPEUTICS
APPROVED FOR THE TREATMENT OF NSCLC

Non-small cell lung cancer (NSCLC)
comprises the vast majority of lung
cancer cases. This group of lung
cancers has multiple subtypes,
with diverse drivers of oncogenesis
and metastasis. The prognosis for
NSCLC worsens dramatically
once the cancer has spread to other

parts of the body. While there are

many mechanisms for metastasis,
mutations in the gene MET that lead
to alternative splicing and result
in skipping exon 14 can facilitate
cancer spread. It is estimated that
mutations leading to exon 14
skipping are found in 3 to 4 percent

of patients with lung cancer.

On May 6, 2020, the FDA granted

Lurg canoer ifustrations by Gelty images
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accelerated approval to the
molecularly targeted therapeutic
capmatinib (Tabrecta) for the
treatment of adult patients with
metastatic NSCLC whose tumors
have a mutation that leads to MET
exon 14 skipping, as detected with
the FoundationOne CDx assay,
which was approved at the same
time as capmatinib. Data for this
approval was based on results from
the GEOMETRY mono-I phase II
clinical trial which was presented
during the AACR Annual Meeting

2020 and was covered in this post.

On September 4, 2020, the FDA
granted accelerated approval to the
molecularly targeted therapeutic
pralsetinib (Gavreto; previously
called BLU-667) for patients with

metastatic RET fusion-positive
NSCLC, as detected with the
Oncomine Dx Target (ODxT) Test,
which was approved at the same
time as pralsetinib. Alterations to
the receptor tyrosine kinase RET,
including those that result in RET
being fused to a second protein,
can drive the formation of cancer.
RET fusions are estimated to be
present in 1 to 2 percent of lung

adenocarcinoma cases.

Data for this approval was based on
results from the ARROW phase I/I1
clinical trial, which is evaluating the
efficacy of pralsetinib in a variety
of advanced solid tumor types
that harbor RET alterations. In 87
patients with RET fusion-positive
NSCLC previously treated with

platinum chemotherapy, treatment
with pralsetinib resulted in an
overall response rate of 57 percent,
with 80 percent of responding
patients having responses that lasted
six months or longer. Further, in 27
patients with RET fusion-positive
NSCLC who did not receive prior
systemic therapy, treatment with
pralsetinib resulted in an overall
response rate of 70 percent, with
58 percent of responding patients
having responses that lasted six

months or longer.

Results from the first-in-human
study of pralsetinib, which were
presented during the AACR Annual
Meeting 2018, were previously

covered in this post.

A NOVEL TREATMENT APPROVED FOR PATIENTS WITH SCLC

Small cell lung cancer (SCLC),
while less common than NSCLC,
has a worse prognosis and has fewer
treatment options. While most
patients initially respond to frontline
cytotoxic treatment, nearly all
patients will experience recurrence
of their disease. The five-year
survival rate for SCLC is less than 7

percent.

On June 15, 2020, the FDA
granted accelerated approval to

lurbinectedin (Zepzelca) for patients

with metastatic SCLC whose cancer
progressed on or after platinum-

based chemotherapy.

Lurbinectedin binds to residues
in the minor groove of DNA and
inhibits oncogenic transcription.
As reported in a study published
in the AACR journal Molecular
Cancer Therapeutics, lurbinectedin
inhibits transcription by binding to
CG-rich regions of DNA located
around promoters of protein-coding

genes, stalling RNA polymerase 11
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on the DNA template and triggering
its specific degradation, which
ultimately leads to DNA breaks that

result in apoptosis.

Data for this approval was based
on results from a phase II clinical
trial evaluating lurbinectedin in
previously treated patients with
advanced solid tumors. In the 105
patients with SCLC, the overall
response rate was 35 percent, with
a median duration of response

of 5.3 months, as determined by

investigator assessment using
RECIST 1.1.

The combination of lurbinectedin

with the immune checkpoint

inhibitors nivolumab (Opdivo) and

ipilimumab (Yervoy) is currently

being investigated in a clinical trial

among patients with relapsed and/or

recurrent SCLC.

EXPANSIONS OF EXISTING TREATMENTS FOR LUNG CANCER

The FDA also approved the
expanded use of eight previously
approved therapeutics. Of these, five
were expansion of immunotherapy

regimens:

* The approval of the PD-L1
inhibitor durvalumab (Imfinzi) in
combination with etoposide and
either carboplatin or cisplatin as
first-line treatment of patients with

extensive-stage SCLC;

* The approval of nivolumab and
ipilimumab as first-line treatment
for patients with metastatic
NSCLC with PD-L1 tumor
expression of at least 1 percent,
as determined by an FDA-
approved test, with no epidermal
growth factor receptor (EGFR)
or anaplastic lymphoma kinase

(ALK) genomic tumor aberrations;

The approval of the PD-L1
inhibitor atezolizumab (Tecentriq)
for the first-line treatment of
patients with metastatic NSCLC
whose tumors have high PD-L1

expression and with no EGFR or

ALK genomic tumor aberrations;

The approval of nivolumab plus
ipilimumab and two cycles of
platinum-doublet chemotherapy
as first-line treatment for patients
with metastatic or recurrent
NSCLC and with no EGFR or

ALK genomic tumor aberrations;

The tissue-agnostic approval of
the PD-1 inhibitor pembrolizumab
(Keytruda) for the treatment
of patients with unresectable
or metastatic tumor mutational
burden-high (TMB-high) solid
tumors, as determined by an
FDA-approved test, whose
cancer has progressed following
prior treatment and who have no
satisfactory alternative treatment
options (lung cancers are more
frequently associated with high
TMB compared with many other

cancers).

Three approvals were expansions of

previously approved molecularly

targeted therapeutics:

* The approval of the RET inhibitor
selpercatinib (Retevmo) for adult
patients with metastatic RET
fusion-positive NSCLC;

The approval of the dual ALK/
EGFR inhibitor brigatinib
(Alunbrig) for patients with ALK-
positive metastatic NSCLC as
detected by an FDA-approved
test (brigatinib was previously
approved only for patients who
were intolerant of or whose cancer
progressed during treatment with
the dual receptor tyrosine kinase
crizotinib [Xalkori]);

The approval of the VEGFR-2
inhibitor ramucirumab (Cyramza)
in combination with the EGFR
inhibitor erlotinib (Tarceva) for
first-line treatment of metastatic
NSCLC with EGFR exon 19
deletions or exon 21 (L858R)

mutations.
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