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From prehistory to ancient Egypt
Cance has sficted humanity from pre-histori tmes though
s prevalence has mrkedly increased in recent decades i
unison ith rapidly aging populations and, in the last half:

i mammals consists of tumor masses
found in foseilzed dinosaurs and bones from pre-
ps the most compelling evidence of can-

cer in dinosaurs emanates
that screened by

from a recent rge-scale study
fuoroscopy aver 10,000 specimens of dino-
saur vrtcbrae for evidence of tumors and further assessed
buoraualies by compuicrized tomography (CT. Qul_of

The carlet written record generally regarded as describ
ing human cancer sppesred in ancient L

discovered in the 19th century, especially the Edwin

v that describe surgial, prammacolog-

6 and magi tsapnts. They wer wetin btoeen 1500

d 1600 BC possibly based on materisl from thoussnds of

yptisn manuscripts

and Ge

years carier. The Smilh papyrus possibly weiten by Tmhotep|
the physican-architect who designed and but the step pyra
mid at Sakkam in the 30th century BC under Pharaoh,
Djoser is belived to contain the first reference to breast cu
cer (case 43) when refemring to tumors of the anterior chest
I wams that when such twmors are cool 0 touch, buging,
and have spresd over the bresst no trestment can succeed”

severl species of i

saurs (duckbilled dinosaurs), that lived ~70 million years|
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of using a "fire dril” o cauteize open wounds. In ancient

including health and disesse, medicine and relgion were
intertwined, practiced by prists and sages who often were
revered s gods”intermediaries. For instance, in case 1 of the

30 th century BC

Breast cancer

e oldest Egypian deities also known as the “lady of li”
patron of caregivers and heslers.

The carliest cancerous growihs in humans were found in
gypian and Perwian mumanies dating back to ~1500 BC.
he oldest scientfcally documes of disseminated
id Sethia g who
ved i e sppes of Soathern Sbeca years ago.

2700 years ago
King of Siberian

ancer was that of 3 40

HIPPOCRATES

Lt

From ancient Egypt to Greece and Rome
Following the dedine of Egypt and Greece, Roman medicine
became preeminent lly with Hippocrates of Kos (460-
€360BC), an idand of the coast of Turkey, and Claudius
Galenus (AD129-¢.216), better known as Galen of Pergamum
(modem-day Bergama, Turkey). Writings attributed to them,
describing life-long expericnces and observations, became the
foundation and repository of medical knowledge for  the
ensuing 1,500 years.

Hippocrates.  Littl is known with certainty about who he
was, how he practiced medicine, and which writings attrib
uted to him are his. The litte we know about Hippocrates
we owe o his first biographer Soranus of Ephesus (a 2nd
century AD Greek physician) and to Aristotle (384-322BC)
who refers to him as The Great Hippocrates. His curre

image emerged in the sisteenth Century after *...[being]

constantly invented and reinvented; constructed,  decon:

the cancerous nature of his disseminated skeletal lesions and
their prostatic origin Half a millennium later and half a
world away, a Ptolemaic Egyptian was dying of cancer.® Digi-
tal radiography and multi-detector CT scans of his mummy,
kept at the Museu Nacional de Arqueologia in Lisbon, deter-
mined that his cancer was disseminated. The morphology
and distribution of his lesions (spine, pelvis, and proximal

extremities), and the mummy’s gender and ag
tate as the most likely origin.

Prostat kanseri

KANSERIN HiKAYESi

Aulus Cornelius Csus (25BC-ADS0), was a Roman phy-
Sicn and. proniaeat. Hipposaies succasor. He desibes

the evolution of tumors from surgically resectable cacoethes|

the more so the more vigorous it is. Some have used caustic
‘medicaments, some the cautery, some excision with a scalpel;
but no medicament has ever given relief. the parts canterized
are excited immediately and increase until they cause death.”

Celsus acknowledged that only time could differentiate
cacoethes from carcinomas, “No one, however, except by
time and experiment, can have the skil to distinguish
cacocthes which admits of being treated from a carcinoma
which does not” He vividly described the invasive nature of
carcinomas, “This also s a spreading discase. And all these
signs often extend, and there results from them an ulcer
which the Greeks call phagedacna because it spreads rapidly
and penetrates down to the bones and so devours the flesh.”
Reportedly, he is the first to attempt. reconsructive surgery
folloeing excision of cancer.

tne ey 1o me yar e g (posmy smuspor
struck. Two years later, Roman Emperor Mar

umenoned hi f0 serve a amy surgeon diring an oubreak
mong i ssone o Aqule (16-169) nd vhen the
Plague extended to Rome, he was appointed pers

cian to the Emperor and his son Commodus mm aner
and fame to his st rising carcer.

While medical practiioners of the time disagreed on
whether experience or cstablished theories should guide treat
ment, he applied Aristotelian empiricism by ensuring that
established theories gave meaning to personal observations
and relied on logic o sort out uncertainties and discover
medical truths. Galen was the frst o recogaize the difference
between arterial (bright) and venous (dark) blood he postu
lated to be distinct systems originating from the heart and
the liver, respectively
functions. For instance, when he cut the L oyl s of o
pig the animal stopped squealing. 3 nerve
Galen's ik
rine came from kidneps nd tht seveng ainal cord nerves
caused paralysis. He performed audacious and delicate opera
tions, such as removal of the lens to treat cafaracts, an opera
tion that would become commonplace 2,000 years later. His
miomeering anstomical tdios. hated cm dissocting nivs andd

o vivisections to study body

v, by tying the arters e howed that
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* Cerrahi  Targeted terapiler

* Hormonal tedavi (1896) * Immunoterapi

« Radyasyon tedavisi (1911) * Nanoteknoloji

* Kemoterapi (1945) * Genomics, proteomics,
* Adjuvant tedavi e ... mics

* Antiangiogenesis tedavi
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KANSER TEDAVISINDE DEGIiSiM ZAMANI MEDIKAL ONKOLOG NE ISTER?
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Akciger EGFR

Kolorektal

KANSERDE BIREYSELLESTIRILMiS TEDAVI

MUTASYON (EGFR, BRAF, ...) cfDNA

— 1 -

AKCIGER KANSERINDE
HiSTOLOJi VE DUR TASYONLAR

2000-2010 2010-2020

No mutations 1.2%
u

MD 12.0%

EGFRT790M 5.5%

EGFRexon202.1%
EGFRWT amp 1.0%
ALK tusion 3.8%

Jordan et al, Cancer Discov 7: 596-609, 2017
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Precision Therapy for Lung Adenocarcinoma in 2021

ALK fusion

ROST fusion

RET fusion EGFR Gefitnib, Erlotinib, Afatinib, Dacomitinib,
NTRK1/2/3 fusion MAP2K Osimertinib, Erlotinib/Ramucirumab
ALK Crizotinib, Ceritinib, Alectinib, Brigatinib,
ERBB2 mutant/amp Lorlatinib
MET Exon 14/amp  Ros1 Crizotinib, Entrectinib

PIK3CA NTRK 1/2/3 Latrotrectinib, Entrectinib
BRAF RET Selpercatinib, Pralsetinib
METexon14  Capmatinib
BRAF V600E  Dabrafenib/Trametinib

KRAS G12C ~ 50% of KRAS mutations. More patients than
ALK, ROS1, RET and TRK 1/2/3 combined !

I KRAS is the largest subset of NSCLC with an oncogenic alteration without an approved targeted therapy |

TARGETED TERAPILER

KANSERDE BIREYSELLESTIRILMiS TEDAViI

Personalized CancerTherapy
222 9
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Molecular Profiling Prognostic Markers

Markers predictive of drug
sensitivity/resistance

Markers predictive of
adverse events
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KHDAK TEDAVIiSiNDE TKI’LERiI SAGKALIMI ARTTIRIYOR ALK POZITiF HASTADA EN UZUN SURELI PFS
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Figure 1: First-line treatment algorithm In good performance
patients with metastatic colorectal cancer

Vectibix” has demonstrated  median overall survival of more than
40 months in several subgroups* rom 5 analyses with FOLFOX and FOLFIR,
inclucing parients vith Ishsiced primary fumours.*

WITH VECTBIX"
MEDIAN >
OVERALL SURVIVAL = MONTHS'"S

Wetastatic
Colorectal
Cancer

MT= mutte, WT= wil-type; BY = bevacizumab; EGFAI = epidemnal growth factor eosptar
inhivtar = folinicacki, o

alipitin, Fintecan.

KANSERDE BIREYSELLESTIRILMiS TEDAVI

Dabrafenib Plus Trametinib: OS in Patients With Normal LDH and
< 3 Organ Sites

LDH < ULN and < 3 orgal

05 Probability

30 36 2
Months Since Randomization

200ASCO Presented By Paul Nathan'at 2019 ASCO Annual Meeting
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Previously Treated Advanced HER2-Positive BC
Recent FDA Approvals

Date Drug Type dication
HER2-directed antibodh
Dec20, Trastuzumab [ oieCECEdANIROW  reatment of patients with unresectable o metastatic HER?:positive BC who
2019 deruxtecan mhlb\tsr have received 2 or more anti-HER2-based regimens in the metastatic settingl?!
b2 In combination with capecitabine for treatment of patients with advanced or
MWJ' Neratinib Kinase inhibitor ‘metastatic HER2-positive BC who have received 2 or more anti-HER2-based
regimens in the metastatic setting!®
In combination with trastuzumab and capecitabine for treatment of patients
Apriz, b e with advanced unresectable or metastatic HER2-positive BC, including patients
2020 with brain mets, who have received 1 or more anti-HER2-based regimens in
metastatic setting!e!
BeEie HER2/neu receptor In combination with chemotherapy for treatment of patients with metastatic
> Margetuximab HER2-positive BC who have received 2 or more anti-HER2 regimens, at least 1
2020° antagonist B
of which was for metastatic diseasel*

*Approved after recording of this activity.
a. Enhertu® (fam-trastuzumab eruxtecan-nxki) [PI]. Daiichi Sankyo; 2019; b. Nerlynx® (neratinib) [PI]. Puma Biotechnology, Inc; 2020; c. Tukysa™
(tucatinib) [PI]. Seattle Genetics, Inc; 2020; d. Margenza™ (margetuximab-cmkb) [PI]. MacroGenics, Inc; 2020.

HER2CLIMB

Intracranial Efficacy and Survival in Patients With Brain Mets

CNS-PFS os

No. of Medion
No. of Median ovents (s5%Cll

ovents  (95%CI) Tucatinib, trastuzamab,

10 Tucatinib, trastuzumab, 10 andcapecitabine | 660(198 18,1 (155 10-)
andcapecitabines 7101198 99(8010 139)
= Placebo, trastuzumab,
z et . e dofss 120(11210152)
Z o8 Pacebo mstuzunah, g ore s2s057) 5 08
3 v Z HR, 058 (95% C1,0.40 10 0.85)
S o6 HR, 0.32 (95% C1, 022 10 0.48) S 06 =005
s P 00001 E Tucatind, rastuzumab,
= ] ‘and copucitabine
2 o0 Soa
o Tucatinib, trastuzumab, &3
and capocitabine <]
2 oz pecsbo. d capecitabi 02
3 rastuzumab acebo, trastuzumab, and capecitabine
and capecitabin Placebo, trastuzumab, and capecitabi
0 3 6 9 1215 18 21 24 27 30 33 36 0 3 6 9 1215 18 21 24 27 30 33 36

Time Since Random Assignment (months)

Time Since Random Assignment (months)

Lin NU, et al.J Clin Oncol. 2020;38:2610-2619.

CLEOPATRA: Standard First-line Treatment for HER2+ MBC With
Pertuzumab, Trastuzumab, and Docetaxel

End-of-Study OS in ITT Population* Median O,
Mo
8yrs —P+HsD 571
iy
100 ey M PBO+HAD 408
80
R 60 Landmark OS: 37%
g Events: 235 (58.5%)
40 ‘
20 Landmark OS: 23%

HR: 0.69 (95% Cl: 0.58-0.82) Events: 280 (69.0%)
0 10 20 30 40 50 60 70 80 90 100 110 120 130

Patients at Risk, n Mos
P+H+D 402 371 318 269 228 188 165 150 137120 71 20 0 0
PBO+H +D 406 350 289 230 181 149 115 96 88 75 44 11 1 0

Swain. Lancet Oncol, 2020;21:519. *Crossover patients were analyzed in the placebo

NOBEL PRIZE- IMMUN-CHECKPOINT
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EMPOWER-Lung 1: Clinical benefits of first-line (1L)
cemiplimab monotherapy by PD-L1 expression
levels in patients with advanced NSCLC

Saadettin Kilickap,! Ahmet Sezer,2 Mahmut Giimiis, Igor 4 Mustafa Ozgiiroglu,’
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Paydas,'s Marina ,'7 Frank 18 David M inreich,'® George D Yancopoulos,'8
Giuseppe Gullo,® Israel Lowy,'® Petra Rietschel'®
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Primary Out Were

1 the N=475 and N=563 Populations
PFS

Median, months (95% CI) HR (85% CI)
63(4565) vs 5604362 060(041-077)

Median, months (95% CI) HR (95% CI)
NR(NE-NE) v 12.1(102-17.5) 057 (040-080)
NR(179-NE) vs 142 (112-17.5) 057 (042-0.7)

8206188 vs 57(4562) 054043068 |

12:month PFS (95% CI), %
30.3(31.6-47.0) v6 69 (3.0-12.9)

: * 407 (337-475)vs 1 (36-12:1)
o] $
S T2t 05 95% G, %
3 02 715 (63.7-77.9) vs 50.8 (41.8-59.1)
S 724 (65.6-78.1)vs 539 (462-61.1)
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Nivolumab plus ipilimumab or nivolumab plus
chemotherapy versus chemotherapy as first-line
treatment for advanced esophageal squamous cell
carcinoma: first results of the CheckMate 648 study

lan Chau, Yuichiro Doki,? Jaffer A. Ajani,* Jianming Xu,* Lucjan Wyrwicz,>

Satoru Motoyama,® Takashi Ogata,” Hisato Kawakami,® Chih-Hung Hsu,? Antoine Adenis,™®
Farid el Hajbi,"" Maria Di Bartolomeo,'? Maria Ignez Braghiroli,'* Eva Holtved,'*

loannis Xynos,' Xuan Liu,' Ming Lei,™ Kaoru Kondo,'> Ken Kato,¢ Yuko Kitagawa'”

Foya Marscen Hospital, London & Surrey, UK Osaka Universty Graduate Schoo of Hedicne, saka, apan; The Univrsicy o Te
Center, Houston, TX; *Affliated Hospital Cancer Center, Wiliary Medical Sciences, Beiji

Anderson Cancer
i, Chins; -Kinika Onktogii 1 Racioterapr Narodowy
Kanagawa, Japan; *Kindal University Faculty of

Lambret, Lille, France; “Fondazione IRCCS Instituto Na:
Brazil; “Odense University Hospital, Odense, Denmar;
University School of Medicine, Tokyo, Japan

Abstract Number LBA4001

fon isthe licensod by ASCO. rouse,

Overall survival: NIVO + chemo vs chemo

Primary endpoint (tumor cell PD-L1 2 1%)* All randomized®

12.m0

Months Months

+ Superior 0S with NIV + chemo vs chemo in tumor cell PD-L1 2 1% and all randomized populations
—Tumor cell PD-L1 > 1%: 46% reduction in the risk of death and a 6.3-month improvement in median OS
— All randomized: 26% reduction in the risk of death and a 2.5-month improvement in median 0

Content of th is the property of the authr,

Permission required for reuse.

Nivolumab (NIVO) plus ipilimumab (IPI) or NIVO plus chemotherapy (chemo)
versus chemo as first-line (1L) treatment for advanced

asophageal squamous cell carcinoma (ESCC): First results of the CheckMate 648 study

2021ASCO

ANNUAL MEETING

Adjuvant nivolumab in resected esophageal or
gastroesophageal junction cancer following
neoadjuvant chemoradiotherapy: expanded
efficacy and safety analyses from CheckMate 577

Ronan J. Kelly,' Jaffer A. Ajani,? Jaroslaw Kuzdzal,’ Thomas Zander,* Eric Van Cutsem,’

Guillaume Piessen, Guillermo Mendez,” Josephine Feliciano, Satoru Motoyama,® Astrid Liévre, '
Hope Uronis, " Elena Elimova, 2 Cecile Grootscholten,  Karen Geboes, ' Jenny Zhang, '

Samira Soleymani,'> Ming Lei, ' Prianka Singh,'s James M. Cleary, s Markus Moehler
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oeta hyers S, Prncerom, 0 bana Farber Cancer ratitre, Bos
Mainz, Germany
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Abstract number 4003
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Disease-free survival (DFS)

Nivolumab  Placebo

100 (n = 532) (n = 262)
’\\L e oS, e 724 o
w0 o= 166340 @314

1 A HR (96. 0.69 (0.56-0.86)
< Pualue 0.0003
L 60
I W Nivolumab
5 40 - ) eeresw—n
20 4
4
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45
Months
No. atrisk

+ Nivolumab provided superior DFS with a 31% reduction in the risk of recurrence or death and a doubling in median DFS
versus placebo

i is the

. licensed by ASCO.

Adjuvant nivolumab (NIVO) in resected esophageal or gastroesophageal
junction cancer (EC/GEJC) following neoadjuvant chemoradiotherapy (CRT):

Expanded efficacy and safety analyses from CheckMate 577.

Plasebo
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17.6

32.1
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IMbrave150: Atezolizumab-Bevacizumab in Advanced HCC
Phase 3 Study Design

Atezolizumab 1200 mg IV
every 3 weeks + bev 15 mg/kg

IV every 3 weeks

N =336 o

Secondary endpoints:
ORR, investig;

d PFS, T
TTD in QoL

imary endpoints:

Unresectable or advanced
HCC; treatment-naive

US FDA approved atezolizumab + bevacizumab for treatment of unresectable
or metastatic HCC who have not
(May 29, 2020)

d prior systemic therapy

Cheng A-L et al. Ann Oncol, 2019;30:x186-ix187.

IMbrave150: Atezolizumab-Bevacizumab in Advanced HCC
Overall Survival

Overall Survival

Atezolizumab-bevacizumab

wo oL

Sunvival ()

123 456 7 8 951001 1213141516 17
Months.

Median Overall Survival (95% CI)
Atezolizumab-Bevacizumab: NE
Sorafenib: 13.2 (10.4, NE)

HR 0.58 (95% CI: 0.42, 0.79); P < .001

Median duration of follow-up, 8.6 months.
Finn RS, etal. N £ng/J Med. 2020;382:1894-1905.

Uzamis Sagkalim — Daha Fazla Maliyet

Cost of cancer drugs by year of approval

25000,
. Limits on

Cancer drug
costs rise 5x

2009;
T s 0 1w mw o | 90626633

Year of FOA Approval
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