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Estimated new cases

Males Females
Prostate 161,360 19% Breast 252,710 30%
Lung & bronchus 116,990 14% Lung & bronchus 105,510 12%
Colon & rectum 71,420 9% Colon & rectum 64,010 8%
Urinary bladder 60,490 7% Uterine corpus 61,380 7%
Melanoma of the skin 52,170 6% Thyroid 42,470 5%
Kidney & renal pelvis 40,610 5% Melanoma of the skin 34,940 4%
Non-Hodgkin lymphoma 40,080 5% Non-Hodgkin lymphoma 32,160 4%
Leukemia 36,290 4% Leukemia 25,840 3%
Oral cavity & pharynx 35,720 4% Pancreas 25,700 3%
Liver & intrahepatic bile duct 29,200 3% Kidney & renal pelvis 23,380 3%
All Sites 836,150 100% All Sites 852,630 100%

Estimated deaths

Males Females
Lung & bronchus 84,590 27% Lung & bronchus 71,280 25%
Colon & rectum 27,150 9% Breast 40,610 14%
Prostate 26,730 8% Colon & rectum 23,110 8%
Pancreas 22,300 7% Pancreas 20,790 7%
Liver & intrahepatic bile duct 19,610 6% Qvary 14,080 5%
Leukemia 14,300 4% Uterine corpus 10,920 4%
Esophagus 12,720 4% Leukemia 10,200 4%
Urinary bladder 12,240 4% Liver & intrahepatic bile duct 9,310 3%
Non-Hodgkin lymphoma 11,450 4% Non-Hodgkin lymphoma 8,690 3%
Brain & other nervous system 9,620 3% Brain & other nervous system 7,080 3%
All Sites 318,420 100% All Sites 282,500 100%

. 1 Etiology of cancer
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Carcinogenesis
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Fig. 2 Carcinogenesis
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Fig. 3 Heterotypic biology of cancer
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Evading Insensitivity to
apoptosis anti-growth signals

Sustained Tissue invasion
angiogenesis & metastasis

Fig. 4 Hallmark of cancer: heterotypic biology of cancer

1. Self-sufficiency to growth signals

Epidermal growth factor receptor (EGFR) lne EGFR 1dulusfusudaailungu tyrosine kinase
receptor (TK) Falelé¥unsnseduazdsdyanasindinana RAS, RAF TUSs MAP kinase waginilgatihns
uansvenueInaxBudauieItosiunsuasad msnaneusues EGFR dewalvidhiudya udsdayaaivaddaiing
nanesfuguu TK domain reliiAnnsddyaaiingwadednsdeiiedngliendenisnsyduainaieusnivad naln
ﬁwuaaLasraﬁ'ul,ﬁm?z’fuﬁ’mﬁﬂawﬁ’uﬁ:maﬂuLaqaﬁ']fiﬁmwzyﬂmmﬂluwiu KRAS Sanulddesay 40 Tuuzidedldlng
thiwadyRaUnAainng paracrine gnnaz acrine JsnefannefiwadiJudaseednaunszduainaneuen
uarluiitl EGFR vido KRAS Bainisnanesiug shwithldutiuneuss (oncogene) wasisaddsnanenginssundu
wzsIUNM I nuYesBuneuziswinaeglun1z oncogene addiction

uBNIINNIS activating mutation faeg1s 419U nalnannsdrdnaduieesoradumaan
overexpression U4lUSAUAIFU Fothagunisuanseaniiiiuturesiisu HER2/neu lunsilvesumiSadunuay
ugi3snszinzemssuiloannain genomic amplification Wiemsadne GF sesalwaduziSueiionsedunuies
uazlrasUAsslusNwaY autocrine Waz paracrine

nsmuAunIsERdansERunswlaialunzduialasu nmsmiiuleeluanaduuzid W PTEN

o
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2. Insensitivity to anti- growth signals
Cell cycle ﬂﬁ"uLﬂ?{aui’gﬁ’ﬂilﬁnaémul,l,@ia:iwz nszvlagngulaana cyclins, CMyc wag Cyclin
dependent kinases (CDKs) Tumamsatnu mavsuvesipinawadgniudafirnussninteszey 61 way S Gailluana
viuthilunismueaunsHusIy fog1atu pRB way TP53 Tumaiendu TGFBurasmandousnuszey G1 /1y
M3§uUss cMyc uay cyclin:CDK complex waauzissnaunfnen mlunisiiuaumae mwawﬁﬂimaqammﬁ
nsnaneiusludnuaizgapdenisvimiii (loss of function mutation) ¥es pRB, TP53 e TGF8 udumilads
gauENaln NSUAUNENAINGT
3. Evading apoptosis
Apoptosis uaisnmlunisiinganumeveasadisledogluannsddlisuneliiitinegseluld Taiw
e YeIa TN TINNN dWuluniiiasdenusy vieldsunsmienilimeandyaanieuen kuiiduany
m18 (death receptor) TunszuIuNIIMEBILUY apoptosis Qﬂé’ué’?@ﬁda Bcl-2 Faviueing pro-survival Turauedl
dynnanszfunaeuensadiiuiaiu EGFR Aonafumumlunisduds sid dlaana PIBK/AKT 14
waduziidlingSaninuuastugnssuiiievaunannismeuuy apoptosis foeatu Tdnsnaneiiuglu
svUUM3U EGFR WieliAndmainimu PI3K/AKT lusgiunmsinuvesluianangy pro-apoptotic N1snaneiug
Yaeiasuaume Town TRAILs wuluuziSeen uzidasiuy uazusiadsuedine
4. Limitless replication
ynseutpinsveimisiassuuuaiugnssuwersuUaead anfnnsnieuduasesdiutaeaaves
Taslulou (telomere) U3tnasianan Sadodnimihiflunisuntiodastileslunsdassiuuusazada Uane
Taslulewagnseudulusm 50-100 wa uasdlowaduisivaidomuazanuemues telomere iiging Taslluu
AN9AY dideutuaunsstimsassuuullannsafatusnsely waddamen MsuUsilingszeyin
(quiescent, GO) vuininsisas LLazLﬁ'aaéhEJa%im'wé'fﬂﬂénﬁﬂwﬂuwjaéﬁaLﬁaLﬁa%ﬂﬁawqmﬂ Fa3nin
NITUIUNITYIININYTO senescence
nalndasaduzsdldlunisuaunanniadig senescence Aon1s¥numnenives telomere flvinsaudy
uilssgfuanueingd Wwunsuanseenveseulssl hTERT telomerase FassufATenAnvans telomere Tu
anusifinnweiiasiomuznsruiunmsnseudilurarnissaesuunalndndsensiioldnsuanaduansiugn s
szmislaslileaniienw mnue1ves telomere
5. Sustain angiogenesis
wasuzSasuusiuiunguieuwnniuauwilildesunidssnunmstouline wiinansedulinds
vascular growth factor n3zéfuliifin neovascularization Aensas waendenlvisidstounsss deunin
trans-endothelial migration veawaduzismaaulunszuadenludieteznng 9 uduin extravasation finnns

WUIA591NEY (colonization) waziadgyeAulandu tumor seld Jagtunuingadugiiaamnsaunsnszaiedng
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6. Tissue invasion & metastasis

A In situ cancer B Invasion of the tumor border

R

C Lymphatic spread

D Intraversion of
the circulatory system
survival, transport

E Arrest extraversion F Solitary dormant cells G Progressive colonization
occult micrometastases angiogenesis

"< 8%

Fig. 5 Diagram show invasion and metastasis of cancer

mwsenauvsaiioifeuniveanneorsduiuislnegnaindensdrades (tissue invasion) wie
nszemuszuulnadeulusteTndedlng (metastasis) WuauiRswmevonieds wuidwwmwiaiu adreno-
cortical carcinoma n13@nau3ILdu malignant 59 benign ©1FBNANTIUTBIWLLTIWINAIINTRAITANIN
Snvasnagane sinefissesauil waduninsvaegotvisdedlnaldvatedesns Wun rudesimes
sumelaenss duneszuuimdes wezusdinwiaeanszneiutomduy iesenluauesnsyaena
Maiurenivdeauos (leptomeningeal seeding)

wadwuz1Ssdmgarenanfounziie waddwmismeuazaaeilulunszuadesludnune anoikis lwad
dumiausfazuszauamdiialunisunsndaidngeorzlvsl nuau (dormant form) ilesenszsia szuuiing
Mouenwadinsiudsuutas finmswdsuulaslunsuansesn veslusiuuuwadugisaes viodinmsiudsuuuas
vossruugifuiu Telinsudaead wanivlndufousssduiiotorrlnd amg dormant flesesuremanduiu
dndnusdsgupildsunsnuluduneuu wedanmseiulnanavesuznimieniteainnuuans
NniaduzFagugRsuides ianmsuiui waswaddsdl plasticity g9
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(biological therapy) Wu n1slduouRivef cetuximab iedusazsziun1svhauvesiidu EGFR Tuuwiseddlng
wazuz3eUon nsld traztuzumab ierduendnu HER2/neu Tusedadu wionsld everolimus Saduandu

a o

Andygra mTOR TunziSslawda renal cell carcinoma 1Hudu
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Proapoptotic Resisting Enabling Telomerase
BH3 mimeti cell replicative Inhibit
MANCHCS death immortality nhibitors
Genome Tumor-
instability & promoting
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iy Inducing Activating Selective anti-
inhibitors angiogenesis invasion & inflammatory drugs
metastasis
Inhibitors of Inhibitors of
VEGF signaling HGF/c-Met

Fig. 5 Theory of biotherapy for treatment of cancer
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ﬂtnticancer Drug Discovery. 2013

i

Mo Agents and groups of
y, agents/mixtures/ the
SXPOSUrE Circumstance
Group 1 definitely sufficient evidence of carcincgeniciy to 08 chlorambucil,
carcinegenic  humans, epidemniclogic evidencs, cyclophosphamide,
oo paticnal exposure, and animalstudies; chlormaphazing, melphalan,
strong evdencethat the agent actsthrough tamioxifend, thictepa, sulfur
relevant mecharisms of carcinogericty to mustard
AR iravialet radiation (V-
radionuclides, neutron
radiation, salar radiation
Group 24 probably limited evidence of carcincgenicity to humans, €S azacitiding, csplatin, nitrogen
carcinogenic  butsufficent evidence of caninogenicity in mustard, doxzrubicin
experimental animals: strong evidence that
the carcirogenssis iz mediated by mecharizms
TNt are @so OpErats in humans
Group 2B possibny limited evidence in humans, ess than 184 aziriding, dacarbazine,
carcinogenic  sufficdent evidence in experimental animas; daumomiycin, thioumcil,
inadaquate avidanca in humans but suffidant blaomycin
or Imitedin exparimental animals
Group 3 niot classifiable inadequate evidence in humans; inadequate 515 fosfamide, iscphoshamide,
£ or Imited to experimental animals; actinomycin O
carcinogenic  mechanisms of cardnegeness in animals does
Nat Operate in humans.
Group 4 probatly not  negative evidence of @rcincgenicity, caprolactam

carcinogenic

not used
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Table 1 Virus related carcinogen

Virus Predominant Tumor Type

Epstein-Bar virus Burkitt’s lymphoma

Hodgkin’s disease
Immunosuppression-related lymphoma
Sinonasal angiocentric T-cell lymphoma
Nasopharyngeal carcinoma

Hepatitis B virus Hepatocellular carcinoma

Hepatitis C virus Hepatocellular carcinoma
Non-Hodgkin’s lymphoma

Human papilloma virus 16 and 18 Cervical cancer

Anal cancer

Human T-cell lympotropic viruses Adult T-cell leukemia/lymphoma

IARC class 1
- Aflatoxin
- Arsenic
- Estrogen replacement
- Vinyl chloride
- Tamoxifen

- Tobacco

msAnnseslsANzi3s (Cancer screening)
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Tumor markers
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galelulsavendniau dldsniau wazanstulunsdeingy q Wuenainuzidenldlve) da CA19-9 @ansa
fuldannmemaduihigasu iufu Telignuusiildlunisdnnsessds inszuenandelviAnauliaus
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Table 2 American Cancer Society recommendations for early detection of cancer in average-risk,

asymptomatic individuals

CANCER SITE POPULATION TEST OR PROCEDURE FREQUENCY
Breast Women age 40 and  Mammography Women with an average risk of breast cancer should undergo
above regular screening mammography starting at age 45 years.

Women age 45 to 54 years should be screened annually.
Women 55 years and older should transition to biennial
screening or have the opportunity to continue screening
annually. Women should continue screening mammography
as long as their overall health is good and they have a

life expectancy of 10 years or longer. The ACS does not
recommend clinical breast examination for breast cancer
screening among average-risk women at any age.

Cervix Women, age Pap test and Cervical cancer screening should begin at age 21 y. For women
21-65y HPV DNA test age 21-29 y, screening should be done every 3 y with
conventional or liquid-based Pap tests. For women age
30-65 y. screening should be done every 5 y with both the
HPV test and the Pap test (preferred). or every 3 y with the
Pap test alone (acceptable). Women age >65 y who have had
23 consecutive negative Pap tests or 22 consecutive negative
HPV and Pap tests within the last 10 y, with the most recent
test occurring within the last 5 y, and women who have had a
total hysterectomy should stop cervical cancer screening.

Colorectal Men and women | gFOBT, or FIT, or Annual, starting at age 50 y.
age 250 y sDNA with a high
sensitivity for cancer

FSIG. or Every 5 y. starting at age 50 y. FSIG can be performed alone.
or consideration can be given to combining FSIG performed
every 5 y with a highly sensitive guaiac-based FOBT or FIT
performed annually.

DCBE, or Every 5 y. starting at age 50 y.
Colonoscopy Every 10y, starting at age 50 y.
CT colonography Every 5 yr, starting at age 50 y.
Endometrial Women, at At the time of menopause, women at average risk should be
menopause informed about the risks and symptoms of endometrial cancer

and strongly encouraged to report any unexpected bleeding or
spotting to their physicians.

Lung Current or former | LDCT Clinicians with access to high-volume, high-quality lung cancer
smokers age screening and treatment centers should initiate a discussion
50-74 in good about lung cancer screening with apparently healthy patients
health with at age 55-74 y who have at least a 30 pack-y smoking history.
least a 30 pack/ and who currently smoke or have quit within the past 15 y.
year history A process of informed and shared decision-making with a

clinician related to the potential benefits, limitations, and
harms associated with screening for lung cancer with LDCT
should occur before any decision is made to initiate lung
cancer screening. Smoking cessation counseling remains a
high priority for clinical attention in discussions with current
smokers, who should be informed of their continuing risk of
lung cancer. Screening should not be viewed as an alternative
to smoking cessation.

Prostate Men, age 250 y DRE and PSA Men who have at least a 10-y life expectancy should have an
opportunity to make an informed decision with their health
care provider about whether to be screened for prostate cancer,
after receiving information about the potential benefits, risks,
and uncertainties associated with prostate cancer screening.
Prostate cancer screening should not occur without an
informed decision-making process. Men at average risk should
receive this information beginning at age 50 years. Men in
higher risk groups should receive this information before age
50 years. Men should either receive this information directly
from their health care providers or be referred to reliable and
culturally appropriate sources. Patient decision aids are helpful
in preparing men to make a decision whether to be tested.
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Table 2 American Cancer Society recommendations for early detection of cancer in average-risk,

asymptomatic individuals (cont.)

CANCER SITE POPULATION TEST OR PROCEDURE FREQUENCY
Cancer-related Men and women On the occasion of a periodic health examination, the cancer-
checkup age 220y related checkup should include examination for cancers

of the thyroid, testicles, ovaries, lymph nodes, oral cavity,
and skin, as well as health counseling about tobacco, sun
exposure, diet and nutrition, risk factors, sexual practices, and
environmental and occupational exposures.

Table 3 Tumor marker of cancer

Marker Cancer Sensitivity Specificity
PSA Prostate 57-93% 55-68%
CEA Colorectal 40-47% 90%

Breast 45% 81%

Recurrent disease 84% 100%

AFP Hepatocellular 98% 65%
CA 19-9 Pancreatic 78-90% 95%
CA 27-29 Breast 62% 83%
CA 15-3 Breast 57% 87%

N1391399TULUD
1. Fine needle cytology
2. Core needle biopsy

3. Surgical open biopsy: incisional biopsy Lag excisional biopsy

A . 2 _/_' \

Fig. 6 FNA (left), Core needle biopsy (right)

A1531998 (cancer staging)

American Joint Committee on Cancer (AJCC)

Union International Cancer Control (International Union Against Cancer, UICC)
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3 components:
- Primary tumor (T)
- Nodal metastases (N)
- Distant metastases (M)
**Clinical staging (CTNM or TNM), Pathologic staging(pTNM), re-treatment (rTNM) or autopsy staging
(aTNM).
Qarriaical
ms¥nuilsauziSeiivanidefu Wy msiide nsaneeEsne waznslioriaeivatn nsldense
Wmune wagdsniamegliduiuusisaiven Tnausazdsnsshvnvsiiunumminiunnseiuly Ms$heiusaziss
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1. Localized disease
mned flsadudliunsnsranelunustuunseuaidenuazetonzeng o Sseelsmamzuinaeiozdu
wazseimdedagseu nsdneily seevilaun
- M
- sRne5ed nsilaus
2. Systemic disease
wneds sveefidnsunsnszasvesialsalusinszuadenuazseuusing o W mssnemdndidiunum
aiayluszozildun
- mshiaiivadn

- msieesatmang (Targeted threapy)

NN

fefuismssnvndniiddesnamildlunisinuunss umstidaidehowassomindesiioguiiom
Ingsousean lnelindnnisme

1. mssdaeAeuNgisseen (primary tumor resection)

UnfifeunmdetilufnesiisadunsananniaBodaudsiinuseutounsse TasornddwiGendatu
auriauzide 1w periturnoral infiltration, intramural spreading \udu fefunsridaonansfeufingldnse
Lﬁué’wmmmaaﬂﬁuﬁﬂ%é’ﬂmﬁamaémﬁaaﬂmﬁaL?jaimaiau denaliAnmsndufusuinaetesiu (ocal
recurrence) AuLLG ‘vié’ﬂﬂﬁﬁaé\'aqﬁﬂ'ﬁthﬁmlﬁmauLﬁummﬁaLgaﬂﬂaﬁagiauﬁaumﬁqaaniﬁwmmw%auﬁu
Aounzt5elume (adequate margin) 1u rectal cancer sl margin 2 1Gufuns, well differentiated gastric
cancer m5LA 3 LHURLUAS, gastrointestinal stromal tumor (GIST) A5l 2 WuR wesidudu Tneauun@ndmn
founziSeeglu soft tissue fsindosns margin Tagseurou @ailunsdl hollow viscus organ Midnuaziduvioass
aglutosing Wutesvios margin fidosnsTatndu proximal wae distal margin egnslsfnulunsdfifeunsed
nsgnantneteasrieiieifedns Adesimintudeviostensirafeddneseulundouiu (en bloc resection)

Wialild circumferential margin 1hlUgn1sangnsnnisunsnszans wagnisnele
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wen91nil TulagiudaliSnsshvnuunaunanu (multimodality) lietisanuuinfouuzisanaunIswIsin
ilinsdndedy wslenanisla circumferential margin laATy waganusadnwedesieiununmaiale
' 9 . Lo & o vy ~ v . . '
19U N5 preoperative concurrent chemoradiation Tungieanldnss iislila circumferential margin 8e19
oy 2 fadwuns, N5 neoadjuvant chemotherapy TunziSadun Wudu
2. Adequate lymph node dissections
ageiinsuiuzsdiulng neanizlungu adenocarcinoma dnfinsunsnszangludwieumiomas

udoﬂy '

FOUUMEDIUTNIAUTILAY A9ty N1SHARTIT T uRpLassaul AL HoaNiaNazaIuNTaiTnwad LS

TieonlunnsumedUaeldviaun Maimndideusdinuadeu dlifinsunsnszareviedlenmaesuniagludy

' K A =3 ;Y o . . v PRT)
ABUUINABINAINITO aLLIUNTITNN lymph node dissection laviioan morbidity

Fig. 7 Sentinel lymph node biopsy: Dye injection (A), Sentinel lymph node detected (B)

n1591 sentinel lymph node biopsy Aan15iinAeNuLndnfeNlsnISULIaDITzU1809NU1A
v < Ao ¢ A a A Y ] - a Y 2 A &
Aounziselunga lnediingUssasAiiionanideinisiidnanssanunrtomiuuinsgiulunisiifaug saiingu o

\iendnideanizunsndeuiienaiindy duenwilinunmdinvestisanas Inef1in Sentinel lymph node

v
o

aTaua Linuwaduzise Aaunsavenlaiieasuzisaiagdaldunsnsyaieesn ndeunzieaiuludwon
Yundessiensy q e
Tunsidnaunsaduunaunmessnsidadu
- RO resection flemsiianunsmenusiuayseniindeeenldun fgross way microscopic lesion
- RI resection ABN157ia@111504071 gross lesion fiiulddaenenn nua wigirwnde microscopic lesion
oglusanedtag wunsdlfinan1snsI19vame1S51ea1uIn not free margin
- R2resection AemsTidnluinfnudmannde gross lesion Widiu wdsnseinde FuiniAalunsdifisiannu
Annanalumsdssidunounisshda Sananutiesnidnvaziinulurasinda viemsialahpaliative

resection L#i9an0INTHALINANAMTINVDIEU Y

Adjuvant therapy

mnedanssnwasy Wudvisannisnduuidudiuazannisuninseanendinisudn
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1. m32185%4d (radiation)
Junsldsidndsnuasaineynianiu electron vise proton Wil viane microscopic lesion ioglu
a A o v v oAy =k ] o & a a o o
Usnidn Tnendnuaaiiviiily n1sdisannisnauiliugiluusinaiviinisisia (local control) Inetamnig Tu
nau R1 resection Tutagtulaiinislviieiivndamugluiunisaiesed ieliunnsesngys (concurrent
chemoradiation) Ingfivsnistilaiivndnnsneuy nas uazvaeaneSed
2. msiadvrtn (chemotherapy)
& B a oA v 1 '3 2 A A I i a = °o g v
Junisliansiaiiiiedluswaduzisiimviongluienie lnslaneieglunseuaifon vilviaunsnan
v 5 ! v ' ! v
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Fig. 8 Cell cycle for non-specific agent
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Fig. 9 Targeting P13K/Akt/mTOR signaling. This central pathway is altered in many tumor types and is
being pursued as a therapeutic target through development of numerous pathway inhibitors targeting

P13K, Akt, mTOR, and dual inhibitors as well as several upstream and downstream regulators
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