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Cancer Therapy Timeline

diagnoseslyear-—w deaths/year

Breast (+250k, )

Prostate(+200k, 26«

Lung (+200k,-150K)

Colorectal(+140k,-50k)

Therapy-Key: / > L

surgery

camera-

adjuvant

P
a

radiation

hormone

chemo liposomal

L & & &

targeted

combination

=

epigenetic

_
v
marrow antibody

T-cell

Dendritic Cell

Genetic

Viral

Associations: ;@’ ‘ Q'

Bacterial

Melanoma(+80k,-10k)

Bladder(+80k,-16k)

Kidney(+60k,-15k)

Pancreas(+50k,-42k) Liver(+40k,-30k)

Ovary(+22k,-14k)

Cervix(+12k,-4k)

Testicular(+8k,-.4k)

Head & Neck

Stomach (+26k-10k) Brain (+23k,-16k)

NHL (+72k,-20k) HL (+9k,-1k

Leukemia(+60k,-24k

trastuzumab + pertuzumab
+ docetaxel (HER2+)

@

X.@l Herceptin-ematansine
3 (>lapatinib+capecitabine after taxol)

_@_ ini/olq-paljib(TN/BCRAmut)
(+ gemicitabine + carboplatin
. %ngatinib(HER2+

capecitabine; '10 +letrozole)

Avastin(VEGF-A)+Taxol
epotilone('07)+capecitabine
eribuline§’1 0)

(after dox+taxane resist)

N

Gemcitabine(F-C)+Taxol
(after Dox; cov. inhibits RNR)

Letrozole(ER/PRt)

(estrogen biosynthesis)

kel

Taxol + Dox + CyP
(>> 5FU + Dox + CyP)

mRNA Subtypes:
ER#(luminal), HER2+, TN(basal)

£

X_ Herceptin/Trastuzu(ADCC)
z

('01 +Dox/Cyp or +Taxol)

ﬂ Capecitabine
(after taxane resist)
;(j BRCA1/2 (TSG,

(95 13q12-q13

Taxol + Dox
('91 Holmes)

Tamoxifen(ER/PR+)
(Kennedy/Kiang)

Adj-chemo: MTX/CyP/5FU

N #: (Fisher/Bondonna)

Doxorubicin
(’74 Wilkinson/Cole/Todd)

Limited mastectomy
- (’71 Dunphy/Thackray)

sk

mastectom hormone
(1894 Halste (1895 Beatson)

« Enzalutamide (inhibit AR)
(taxane+LHRHa resist)

o
®

« Abiraterone + Predn
« Cabazitaxel + Predn
(taxane+LHRHa resist)

Provenge(ex vivo DC)

‘ XMRYV onco-virus

« Docetaxel+Predn
(>>mitoxathrone+predn)

- Mitoxantrone+Predn

@ vinblastinetestra-mustine

Carcinoma Subtypes:
adeno- > small-cell(neuroendocrine)

,if PSA test
B ﬁ LuteinizingH-RelH-agonist

(AR+ lower serum testost)

* estra-mustine (estradiol+ambucil
+predni-mustine(predn+ambucil)

« cisplatin + estra-mustine
(National Prostate Cancer Project)

&

- jﬁf 1-5 Gleason Score Sys

.“ 25| Seeds

hormone
(1940 Huggins)

crizotinib(ALKmut)
(NSCLC)

Avastin(VEGF-ANSCLC)
cisplat+taxane/gem

Gefitinib(EGFRmut)
(>carboplatin+taxane)

Erlotinib(EGFRmut)
(NSCLC plat+tax resist)

cisplat+taxane/gem
+surgery/rad (NSCLC)

Topotecan+Dox+CyP
+vincrist (SCLC)

Dox + CyP + vincrist
+ cisplat + etop (SCLC)

vinblastine+cisplatin
+radiation (NSCLC)

DD P @ b VY &

EGFR (Oncogene)
('87 NSCLC)

Dox + CyP + vincrist
+ radiation (SCLC)

&

L

7/ e

surgery mustards radiat
(1933 Graham) (1947) (1954)

regorafenib, aflibercept
+5FU+leu+irinotecan
(VEGFR,VEGFR2)

MMR = 5FU efficacy
(MMR+/"MSI-high”)

P

cetuxi-,panitumu-mab
(EGFR+ KRASmut-)

_
z
X_ Avastin(VEGF-A) + 5FU
«  lIrinotecan + leucovorin

y laparoscopic surgry

Capecitabine(oral 5FU)
+leucovorin(THF)
+oxaliplatin(EQOLFOX)

Irinotecan + 5FU(T-syn)
+ leucovorin(T-syn)

: : ("96 metastatic recurance)
@ S5FU+leucovorin(THF)

Adj-chemo:
5FU+levaminsole/semustine
("90 NIH concensus statment)

transanal endoscopic
microsurgry(’85 Buess)

total mesorectal excis
('82 Heald/Husband/Ryall)

colostom
(1880 Billroth/Czerny)

5-FU
(1950’s)

A3 )

- {8

vemurafenib
(V600E BRAF)

ipilimumab(CTLA4)
+ Dacarbazine (MGMT-)

ipilimumab(CTLA4)
"10 mut-rich CTL-resp)

&

-
v

);5 CDKN2A (TSG)
(19p21.3: ARF/p16)

jj Cg/cD1/CDK4/cKIT(OG) -
(BRAF/NRAS WT)

(sunlight-induced,

BRAF (Oncogen

5;5 (50% melanoma,
& Temozolomide(TM2)
(MGMT-)

R_  IFN2B/IL-2 (T-cell activate)
% ('96/8 metastatic)

\%OOE) i

Adoptive Cell Transfer [
('88 ex vivo lymph amp)

©

NRAS (Oncogene)
(20% melanoma)

55

Dacarbazine (DTIC)
(MGMT-,liver-activated)

1-5 Clark Score Sys >

/

surge UV  melphalan
(1787%unryter) (1956) (1p968)

Gemcitabine+Cisplat
(less side-effects MVAC)

frail patients:
Rad+5FU+mitC

Adj-chemo:
MitomycinC, MVAC

MTX+Vinb+Dox+Cisp
(MVAC) (metastatic)

cisplatin(NER/GSH-)

Bacillus Calmette-Guerin
(BSG)(’77 TB-vaccine)

cystectomy
1956 Paquin/Marshal,

Dox,MTX,5FU
oor activit)

o Ba

_
I B2

Axitinib(RCC)
(VEGFR

Pazopanib(RCC)
(VEGFR,PDGFR;cKit)

Avastin(VEGF-A)+ IFN2f3

Evero-limus(mTOR)
(sunitinib/sorafenib resist)
Temsiro-limus(mTOR)
= [FN+Tem >> |[FNa

Sunitinib(RCC)
(cKIT,RET,CD114/135)
Sorafenib(RCC
(VEGFR,PDGFR,RAF)
(induces autophagy?)

P DY PP

IFN2B + surgery
(metastatic)

cryo/radio-ablation

(@)

laparoscopic surgery

IL-2 (T-cell activate)
("85 metastatic RCC)

/ partial nephroctomy

Vinb/h-urea/CyP
>MTX,5FU,mitC
ALL poor activity

nephroctomy
(1948)

nAb-Paclitaxel +
Gemcitabine(metastatic)

G
@

5FU + leucovorin +
irinotecan+oxaliplatin
(FO-LF-IRIN-OX) (metastatic)

Erlotinib+Gemcitabine
(EGFRmut) (inoperable)

Gemcitabine
=F-C >>5F-U

& Surgery + 5FU + Rad

ﬁ 5FU + Radiation

pylorus-preserving
procedure

Sorafenib(RCC
(VEGFR,PDGFR,RAF)
(induces autophagy?)

Obesity — 20% Cancer
('03 esp liver via FLD)

55

chemo-embolization
(dox+block ¥z blood-flow)

Non-alcoholic steatohepatitis
(NASH) Fat-Liver—Cancer

g

radio-ablation

(@)

‘ HepB Vaccine

Doxorubicin
('74 Wilkinson/Cole/Todd)

s

1-3 Child-Pugh Score Sys

Whipple prd 5FU
(1935) (poor activity)

Avastin(VEGF-A)+ CyP

Y

Docetaxel+carboplatin
( > Taxol + carboplatin)

@

Liposomal-Dox
(plat-taxol resist)

@ Topotecan (>Taxol)
(plat-resistance)
L ;gf BRCA1/2 (TSG)

(95 13q12-q13)

* carboplatin(NER/GSH-)

Taxol + cisplatin
(> CyP + cisplatin)

p oral-contraceptives

* cisplatin(NER/GSH-)
g? hexamethylmelamine

+CyP+MTX+5FU(HEX-CAF)
('78 DaVita)

- >
XY
a
resect/trnsplt %Y seeds
(1957/1963 Starzl) (’1965)

Ve

surgery+rad melphalan, CyP
chlorambucil,

Avastin(VEGF-A)+ cisplat

_
z + taxol + topotecan trial

laparoscopic/robotic
surgeries

HPV-vaccine
('09 Cervarix/'06 Gardasil)

Rad+5FU+Cisplatin
(’99 NCI Reccomend)

2

HPV-induction
('83 Hausen ‘08 Nobel)

(1905 Wertheim) (1921 Canti)

nerve-sparing
surgery

cisPlatin+Etoposide
+Bleomycin (BEP)

@ N\

cisPlatin+Vinblast
+Bleomycin (PVB)

bleomycin(redox DSB)
+ vinblastine

vinblastine or
mithramycin

L
/ XY
a
hysterectomy radiation

14

/s &

orchiectomy actin-D+chirmb,
MTX(1960 Li)

(1808 Pott/Earle)

-
-

docetaxel + 5FU
+ cisplatin (SqCC)

HPV viral-cause/vaccine]

cetuximab + rad(’06)
or + 5FU/cisplatin(’08)
(EGFR+ KRASmut-)

Y @ @

pilocarbine: dry-mouth
radiation side-effect

|6

;if smoking, drinking

- & Rad + cisplatin + 5FU

cisplatin + 5FU
("Induction Therapy”)

|®

i Methotrexate (MTX)
(high dose)

) -

surgery

.
7 ('10 +cisplatin + 5FU)

# D2-LN + S-1(f-Pyr)

leuocorvin+cisplat+5FU
docetaxel+cisplat+5FU
(effective but side effects)

D2-LN surgery +
epirub+cisplat+5FU

CDH1 tructations
(E-cadherin)

55

Epirubicin+cisplat+5FU
(ECF) > FAMTX

N& H. Pylori cause
N (5xincreased risk)

partial gastrectomy
(ultrasound guided)

S5FU+Dox+MitC+MTX
(FAMTX) (metastatic)

&

S5FU+Dox+MitomycinC
(FAM) (metastatic)

gastrectomy
(1881 Billroth)

Herceptin/Trastuzu(ADCC) |

55

x_
v

B

B B

Ay
el
g

PYy

9-gene glioblastima drug
(IGFB3,AQP1,CH13C1,EMP3,
GPNMB,LGAL53,0LIG2,PDPN,RTN1

Avastin(VEGF-A)
+ jrinotecan

IDH1/2 (iso—aKG)
(mut132(1) /mutR172(2))
HER2(ERBB2), NF1, P53,

5-aminolevulinic acid
(fluorescent tumor mark)

MGMT = TMZ efficacy
(methylation silencing)

Temozolomide(TMZ)
(MGMT-) ('05 + radiation)

Gamma-knife surgery

MRI-brain tumor image

sem/carm-ustine (BBB)
+radiation

radiation (glioblastoma)
(1st effective treatment)

Ibrutinib(BTK/BCR inhibitor)

(covalent, B-cell lymphomas)

» \OVYOWMD @BV

Folotyn(pralatrexate)
(T-cell specific: RFC1+)

@

&) PET-directed treatment

@

>

bortezomib(proteosome)
(B-cell lymphoma)

ibritumomab tiuxetan or
tositumomab (CD20-rad)

CyP+Dox+Vinc+Predn
+Rituximab(R-CHOP)(NHL)

alemtuzumab(ADCC)
(cd52+ lymphoma)

Rituximab(ADCC)
(CD20) (B-cell NHL)

re-graft vs lymph/leuk
(cancer recurs after first transp)

j Benzene — NHL/Leuk

,

Bone-marrow transpint
(E. Donnall Thomas ‘90 Nobel)

CyP+Dox+Vinc+Predn
(CHOP)(NHL, McKelvey)

Dox+Bleo+VinbtDacarb | —

(ABVD)(HL, Bonnadonna)

-
v B B
a

radiation mustard MOPP(HL)
(1922) (1946) (1967 DeVita)

=

8 2

aminopterin

Rituximab (CD20)
+ fludarabine

CLL: Bendamustine

APL: ArO3 +daunorub
+ tRA +cytarabine

CML: Dasatinib(BCR-ABL)
(gleevec-resistance)

AML: azacytadine
or decitabine
(EPIGEN: |meCpG)

CML: Gleevec(Imatinib)
(BCR-ABL)

(Chronic Myelogenous Leuk) |~

aIemtuzumab(ADCC}
(fludara-resistant CLL

APL: trans-Retinic Acid

+idarubin+cytarabine
(Acute Promyelocytic Leuk)

re-graft vs lymph/leuk
(cancer recurs after first transp

fludarabine(CLL)
(chloram+pred resistance)

Benzene — NHL/Leuk

AML: daunorubicin
+cytarabine

CLL: chlorambucil+pred
(Chronic Lymphocytic Leuk)

AML: doxorubicin
(Acute Myeloid Leukemia)
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MTX+6M
(1946) (1958)
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