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Oncology for the




Topics

Non surgical modalities and treatments
« Cancer in South Africa
« Diagnostic imaging modalities and rationale

« Systemic therapies
« Cancer genomics and role in guiding treatment
« Targeted therapies
* Immunotherapies

« Radiotherapy
« Modalities
* Improvements of technology



Topics

« Treatment approaches in common cancers
 Breast cancer
* Cervical cancer
* Prostate cancer
* Lung cancer
« Colorectal cancer
« Oligometastatic disease

* Oncological emergencies



Number of new cases in 2020, both sexes, all ages

Breast
15 491

(14.3%)

Prostate
13152 (12.2%)
Other cancers

52 519 (48.6%) Cervix uteri

10 702 (9.9%)

Lung
8 950 (8.3%)

Colorectum
7 354 (6.8%)

Total: 108 168 es
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Number of new cases in 2020, males, all ages

Prostate
13 152 (25.8%)

Other cancers

23 449 (45.9%) Lung

6 144 (12%)

Colorectum
3748 (7.3%)

Non-Hodgkin lymphoma Kaposi sarcoma
2073 (4.1%) 2493 (4.9%)

Total: 51 059




Number of new cases in 2020, females, all ages

Other cancers
22 279 (39%)

Corpus uteri
2225 (3.9%)

Lung
2 806 (4.9%)

Colorectum
3606 (6.3%)

Breast
15 491 (27.1%)

Cervix uteri

10702 (18.7%)




Incidence, Mortality and Prevalence by cancer site

New cases Deaths 5-year prevalence (all ages)
Cancer Number Rank (2s) Cum.risk Number Rank (%) Cum.risk Number Prop. (per 100 000)
Breast 15 491 1 14.3 5.60 4 664 3 8.2 1.74 47 818 158.90
Prostate 13152 2 12.2 7.87 3 896 4 6.9 2.27 39 863 136.44
Cervix uteri 10702 3 9.9 3.58 5870 2 10.3 2.10 26 486 88.01
Lung 8950 4 8.3 2.21 7730 1 13.6 1.94 9709 16.37
Kaposi sarcoma 3984 5 3.7 0.50 723 17 1.3 0.09 11010 18.56
Colon 3657 6 34 0.86 2053 7 3.6 0.47 8 293 13.98
Non-Hodgkin lymphoma 3500 7 3.2 0.58 1797 9 3.2 0.32 9630 16.24

Incidence and mortality rate



Age standardised rates

Age-standardized (World) incidence rates per sex, top 10 cancers

Males - Females

Prostate

Breast

Lung

Cervix uteri

Colorectum
Oesophagus
Mon-Hodgkin lymphoma

Kaposi sarcoma

Liver
Bladder
80 60 40 20 0 20 40 60 80
ASR (World) per 100 000
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Personalized Cancer Therapy

1enene

Same diagnosis, different responses to treatment.

Molecular profiling is used to determine the appropriate therapy.

— v A

o Traditional o Targeted o Alternative
Therapy n Therapy w Therapy

\

Targeted Targeted Conventional
therapy 1 therapy 2 treatment
: : (e.g. surgery,
........................... chemotherapy,

: radiation therapy)
May be given with or without
E—

conventional treatment




Tumour Microenvironment

Tumour cells

Molecular
targeted
therapy

Targeting cancer specific biomarker

%q Cancer cell death

C @ Tumour cell ® Immune suppressor cell

‘ Molecular targeted Tumour assocated immune cell
therapy agent

@™ Cancer associated » Growth factor
fibroblast

Invasion and
metastasis

Dense
extracellular
matrix

Immunosuppression

Extrecallular matrix

Blood vessel

Hypoxia




Growth factor receptors

EGFR  HER2 c&-MET

OO

Non-receptor apoptosis proteins
signaling
molediles

Turnor cell

Caspase Apoptosis

Bioenergetic metabolism r

Anabaolic met abolism

PD-L1
« Nudleotide biosynthesis ?
* Protein blosynt hests
» Lipid biosynthesis Immune checkpoint
proteins

| Metabolic modulators |

| Epigenetic regulators |

x-h-:t:"' PDGFH | Angiogenesis regulators |
1|.I'EL—1|FF|Z

Dendritic cell

TRENDS in Phamacoiogical Soences
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Growth Factors

RTK

Q(IE»
Crizotinib —

Ceritinib

Alectinib /
Imatinib A
Dasatinib
Nilotinib

Bosutinib
Ponatinib

Vemurafenib s 5T
Dabrafenib @ ¢
Temsirolimus /

Everolimus @ APOPTOSIS

Trametinib
v Cobimetinib

Proliferation Cell growth

Motility

Siscirad Angiogenesis

EGFR inhibitors:
Gefitinib
Erlotinib
Afatinib
Lapatinib

Osimertinib
VEGFR inhibitors:
Sunitinib
Sorafenib
Pazopanib
Axitinib
Regorafenib
Vandetanib




HEREDITARY
CANCER
SYNDROMES

MOLECULAR DIAGNOSTICS IN ONCOLOGY

ASSAYS

* RECURRENT MUTATIONS
(PCR)
SINGLE-GENE ANALYSIS
(SANGER SEQUENCING,
MLPA)
MULTIGENE PANELS (NGS)
WHOLE EXOME
SEQUENCING

CANCER PATIENTS

= RISK OF 2"° MALIGNANCY
s CHOICE OF TREATMENT

HEALTHY PEOPLE

= |DENTIFICATION OF
SUBJECTS AT-RISK

ASSAYS

= DNA

= RNA

= PROTEINS

= CELLS

= TISSUE SLICES
= PDXs

MOLECULAR TARGETS
HER2
EGFR-MUT
BRAF-MUT
ALK
ROS

TUMOR PHENOTYPES
= MSI-H

= BRCAness

= MUTATION BURDEN

ASSAYS

CiCs
ctDNA
RNA
PROTEINS

CANCER PATIENTS

= CONTROL OF TUMOR
ERADICATION
MONITORING OF TUMOR
BURDEN
CHOICE OF THERAPY

HEALTHY PEOPLE

= EARLY DIAGNOSIS

CARCINOMAS OF
UNKNOWN
PRIMARY

ASSAYS

= SINGLE MARKERS
® INTEGRATIVE ASSAYS

TISSUE-SPECIFIC MARKERS

= RNA
= PROTEINS

TUMOR-SPECIFIC MARKERS

*= POINT MUTATIONS
= GENE REARRANGEMENTS
= COPY NUMBER VARIATIONS
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APC - T-cell Interaction Tumor Microenvironment

KO © @@

/ \ Activation / \
(cytokine secretion, lysis,

proliferation, migration to tumor)

Immunotherapy

CTLA-4 Blockade

PD-1 Blockade




INTERFERON ALPHA 2B

1996

adjuvant treatment of melanoma

cytokine

| Mmun Ot h era py effects on immune modulation, anti-proliferation as well as anti-

angiogenesis.

significant toxicity which resulted in many patients not completing the full
course of treatment.

INTERLEUKIN 2

metastatic disease

There has been considerable progress since then.




CTLA4 Receptors Are Up-Regulated Following T-Cell Activation




CTLA4 Negatively ModulatesT-Cell Activation

TCR
MHC Antigen

1
[ ]

1

—1
[ ]
—1

CTLA4 binds B7 with greater affinity than does CD28



T cell regulation

T cell activation and inhibition relies upon co-stimulatory (+) or inhibitory signals (=) to prevent widespread autoimmunity

Activation Inactivation

CTLA-4 is involved in the early
phase of T cell activation.

| ipilimumab

PD-1is expressed on T cells in
the periphery, and interacts with
PD-L1 expressed on tissues.

nivolumab
| pembrolizumab




OS in Melanoma

1-year OS

2 year OS
3 year OS

4-year OS

S-year OS

2010 2011 2012

Ipilimumabl17% (ph 1) 8

2013 2014

Nivolumab 57,7% (ph III)

|
Nivolumab 41% (ph 1)8

|
Nivolumab 35% (ph 1) 8

Nivolumab 35% (ph 1) 8

74% Pembro 10 mgvkgoaws 71% Nivolumab + Ipilimumab (ph I1)
o 6‘60 éeﬁ‘\ @@0 {(@‘P 73% Nivolumab + Ipilimumab (ph IlI)
o O & 6‘& @ 40\0 74% Dab + Tram?10
X RN 3@ 2 ‘\'\
N\ » Y
¥ 83% Vem + Cobi (Ph )t
30-35%12 46% 47% 56% 70% 73%

Vem + Cobi (Ph 1)1

2015

51% Dab + Tram10
559, Pembro (Ph III)

64% Vem + Cobi (Ph )11
| 64%

58%  Nivolumab + Ipilimumab (ph II)

Nivolumab + Ipilimumab (ph 111)
44% Dab + Tam (Ph [lI)13

40% Pembro (Ph )

78% Nivolumab + Ipilimumab (real life)

37% Vem + Cobi (Ph 1)11



Oncolytic viruses




Oncolytic viruses

Host antitumor immunity

Propagation

Primary cancer

Replication

/
.

"LM

ActivateT

+

Metastatic lesion

/ Combine
Cytokines

Systemic therapy using
anticancer or
immnotherapeutic agents

d}m bine

+ Oncolytic virus

Preferential infection and replication
in tumour cells, the initiation of
tumour cell lysis

Induction of innate and adaptive anti-
tumour immunity.

Genetically engineered to reduce
pathogenicity and increase
immunogenicity resulting in
minimally toxic therapeutic agents:
neurotropic gene, immunogenic
gene, integrates GM-CSF gene




Oncolytic Virus Therapy

* Talimogene laherparepvec is the first approved
oncolytic virus therapy (US, EU, and Australia)

e Indicated (as monotherapy) for the treatment of adults
with unresectable melanoma that is regionally or
distantly metastatic (Stage IlIB, lIC and IV M1a) with no
bone, brain, lung or other visceral diseasel

1. Amgen. Imlygic® Summary of Product Characteristics. Section 4.1.



Talimogene laherparepvec

* IS a herpes simplex virus type-1-derived Amgen. Imlygic®
oncolytic immunotherapy designed to Summary of
selectively replicate in tumors, produce GM- Product
CSF, and enhance local and systemic Characteristics.

antitumor immune responses! Section 4.1.



Local effect
Virally-induced tumor cell lysis

Proposed mechanism
Healthy cell _ | of action for
Selective viral ta I i m Oge ne
epicationin g < 0} e laherparepvec
tumor tissue oncolytic effect
Talimogene
—res Cancer cell * Johnson DB, Puzanov |,
Kelley C. Talimogene
Sy ofiect laherparepvec (T-VEC) for
Tumor-specific immune resonse the treatment of
advanced melanoma.
i Immunotherapy. 2015 Jul;
activated by . 7(6)2 611-619.
Systemic GM-CSF P -
: tumor-specific
bt iihon . ( Death of distant
cancer cells

“’? {ZDB+ T cell
" (cytotoxic T cell)

* Tumor-specific

¥ antigens Dying cancer cell
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~~Internal Radiation
Therapy
o ‘.-. ‘ -'}r-achwmr:\a. n';"‘; -. ’j g 4

‘Radioactive

ellets or See




Techniques

Intensity modulated RT
3D conformal RT

Conventional 2D — Conforr
T "
/‘ggs-‘—.,;-.ﬁ

3D -

Conformal IMRT




Image
guided
RT




* Organs subject to filling and deformation including bladder, rectum, cervix, and stomach etc

. o
- | cardiac
breathing
Target or peristalsis
OAR organ filling*
position
s | weight/body contour change
S [ tumour bioogcaresponse |
intrafraction change interfraction change
offline ART replanning
ART
strategy online ART replanning
: : : . Faculty of
gating, tracking, and realtime ART planning Health Sciences
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100 4

TCP
A I M Complication rate-large
: / volume (e.g., 3-D CRT)
80 - : y
3 n
£y 60:4 1 i
Escalate dose of S » NTCI
. 7z : ’
radiotherapy ~ 2
?3 40 - . :
= E E
Reduce dose to healthy 20 - | : Complication rate-small
tissues 1:\’ L : volume (e.g., IMRT or protons)
0 N— — . .
20 40 Dy 60 Dp, 80 100

Tumour dose (Gy)

Decreased toxicity
Increase tumor control



Radiotherapy

Cure of localised disease
Definitive
Adjuvant
Salvage
Palliation of extensive disease
Limited metastatic disease: Metastases directed therapies
Brachytherapy: close to or within the tumor
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Breast cancer




Breast cancer

R
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Subtypes

Intrinsic breast cancer subtypes

Luminal A Luminal B HER2+

Basal Low claudin MBC

Better prognosis Worse prognosis

less agressive more agressive

Breast cancer cell line subtypes

&
Luminal  Luminal-HER2+ ER-Negative-HER2+  Basal
Faculty of
R < oy | oo
UNIVERSITEIT VAN PRETORIA Fakulteit Gesondheidswetenskappe
UNIVERSITY OF PRETORIA
Basal type A Basal type B YUNIBESITHI YA PRETORIA Lefapha la Disaense tSa Maphelo
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Estrogen positive, Endocrine sensitive

- B
Estrogen @ _ * Tamoxifen

Q ) Estrogen

-

P/ T2

-~ \.

W Cell cycle

Cell proliferation

progression and
tamoxifen
resistance

R
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Tamoxifen

Tamoxifen

QOestrogen

s

Oestrogen

Receptor
“ Oestrogen

Receptor

Figure 1: Tamoxifen binds to the oestrogen receptors, preventing oestrogen from binding to them. This blocks
oestrogen from being able to promote cell growth.
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Aromatase Inhibitor

. Androgens

. Androgens

Oestrogen

Oestrogen

Receptor Receptor

Figure 2: Aromatase inhibitors prevent the enzyme aromatase from working. This stops oestrogen
production in the body and therefore there is no oestrogen available to promote cancer cell growth.
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Aromatase Inhibitors

| |

Aromatase A_\ror"n?taseﬁ Aromatase
inhibitors

Oestrogen made

Oestrogen
<:| by ovaries

(oestradiol)
* (premenopause)

Tamoxifen
. Oestrogen
/ Receptors
’l
l"
ER+ breast cancer cell Faculty of
LN\ Health Sciences
o UNIVERSITEIT VAN PRETORIA Fakulteit Gesondheidswetenskappe
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Tamoxifen vs Al

- . Relapse rate
Neurocognition?

L DVT

on?
| Osteoporosis risk  >exual function

Hyperlipidaemia? L Stroke

L Cost |
Cardiovascular disease? L Endometrial CA

I M/S syndrome | Hot flushes

Tamoxifen ‘

Aromatase inhibitor

Sciences

ssssssssssssssssss pe
—eiep--— .- Jisaense tSa Maphelo




Outcomes

Clinical Outcomes

Return of cancer at
10 years

Difference 10 yrvs S5 yr

Serious side-effects

S5vs 10 years
Tamoxifen

~ 20% (5-yr tamoxifen)

~ 18% (10-yr tamoxifen)

5 Tamoxifen + 5
Al*

~ 23% (5-yr tamoxifen)

~ 19% (5 tamoxifen+5 Al)

* Al = aromatase inhibitor

~2%

~4%

**  For added 5-yr of tamoxifen; endometrial cancer 1.5% more ( 3%-1.5%), embolism, 1% more.
*** For added 5-years of Al, 5% more fracture (14%-9%).

Clinical Outcomes

Die within 10
years

Endometrial
cancer within 10
years

Bone fracture
within 10 years

Aromatase (switch) Tamoxifen

(A) (B)
9% 10%
(9/100) (10/100)

0.4% 1%
16% ** 12%

**QOther side effects: 40-50% have bone/muscle pain, and menopausal symptoms may worsen.

Make today matter
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Difference
(A-B)

~1%
(1/100 less)

~1%
(less)
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Targeted
agents
for ER +

disease

In HR+, HER2-negative advanced breast cancer, AFINITOR plus exemestane offers

synergistic dual inhibition of mTOR and ER pathways'*”

AFINITOR
(mTOR) ----- fmmm - > ( ER

i Crosstalk

Factors promoting tumor
growth and survival

\
lh Estrogen @@ Exemestane

As demonstrated in in vitro/in

,L ,L ,L vivo studies. Preclinical activity
_ _ _ _ does not necessarily correlate
Angiogenesis Metabolism Cell survival ~ with clinical outcomes.

/




CDK4/6 inhibitors

A Microenvironmental signal changes

/u

PI3K/Akt/mTOR

Breast cancer cell

Endogenous inhibitors
e.g., p16INK4A

\\/

Chemoresistance

" Proliferation

B  Microenvironmental signals | -7
\\
\ / 77l Breast cancer cell
\ 77
Endogenous inhibitors
2
S CDK4/6
= inhibitors
'CDK 4/6

A

PI3K/Akt/mTOR

S phase \ Sensitized to
~ PI3k inhibitors /

Apoptosis

\« Proliferation

ZRSITEIT VAN PRETORIA
ERSITY OF PRETORIA
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Palbociclib

Ribociclib

Abemaciclib

S
| CDK4+cylin D1
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PI3K inhibitors

Growth

factors
PIBK/mTOR INHIBITORS

Iteration of CDK4/6

||.+ et
or cyclinD expression ...

Activation of
PI3K signalling

/—\ Loss of Rb
S

cell cycle
¥ progression

Activation of CDK2, alteration
of CDK2 or cyclin E expression

/ cmm/s
mTOR -.-b cyclln D

Estrogen

. Estrogen

receptor

CDK2 INHIBITORS

l e

E2F —”

G.oss of CDK repressor9

CDK2 /

£

5

R
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Review Article | Published: 14 June 2021

PI3K inhibitors are finally coming of age

Bart Vanhaesebroeck &3, Matthew W. D. Perry, Jennifer R. Brown, Fabrice Andre & Klaus Okkenhaug

Nature Reviews Drug Discovery 20, 741-769 (2021) | Cite this article

&
6 Faculty of
LN\ Health Sciences
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S118
167
3

2
3
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m RTKs CDK4/6 Inhibitors  HER2 Inhibitors

CDK4/6

Inhibitors

- Palbociclib - [fam-] trastuzumab

CU\ - Ribociclib deruxtecan (DS-8201)
l - - Abemaciclib - Tucatinib (HER2CLIMB
i clinical trial)

- Pertuzumab
- Neratinib
- Lapatinib

IGF1R inhibitors
- AG1024
- AEWS541

FGFR1 inhibitors
- Dovitinib

- Infigratinib

- AZDA4547

Lucitanib
' NEF-kB inhibitors i
- Parthenolide

PARP inhibitors
Olaparib

)gé\ﬁ?"\\?ﬁ‘i’/ess' 2 : Talazoparib
™ PARP 3 ¢ / /J
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HER 2+

Normal Breast Cell Abnormal Breast Cancer Cell .
How Herceptin Works
( ; t ’.t Fistimi =
. -II-F'-I
J‘ IMSPELa
[ o'
Signal s{. .}v "'-"'-...-.___
Haulras
Nucleus \
!,I B O
Normal amount of HER2 receptors Overproduction of HER2 receptors Tz mech HLES gacaraine Hareaptin warin 22 bk
[ ] =Ty Flrlql‘l rt'lp‘.-;l'l. |r|l1l||-|||.r|||.".|' -\.-1rII
tells cells to grow and divide P akgvalieg Ter casoss celie remgant ik for corrar call
tel!s cells to grow and divide to T i
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HER 2 positive agents

* Biopsy metastases

First-line: Taxane + trastuzumab + pertuzumab

CLEOPATRA
PERUSE

Early stage

] * HER2+/HR+: consider Al in maintenance

» Clinical trial

DESTINY

Lapatinib + Lapatinib + Breast01
capecitabine in etrozole as first
nt for

priar therapy

Advanced disease

TH3RESA

MGLELH I8 * HER2+/HR+ only

£

R
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Triple negative breast cancer

Triple Negative Breast Cancer
Treatment strategies

Conventional approach

Lumpectomy/mastectomy
followed by radiation

* Taxanes and anthracyclines

* Cyclophosphamide,
methotrexate, and 5-fluorouracil

* Epirubicin and
cyclophosphamide, paclitaxel

* Platinum salts: carboplatin and
cisplatin

Novel targeted approach

PARP inhibitors
PI3K/AKT/mTOR inhibitors
AR antagonist

Antibody drug conjugates
Immunotherapy: anti-PD-L1

R
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PARP
INhibitors

PARP ".\
ﬂo
inhibitors

- M
SSB

‘ SSB
db
repaBlet':Q y . @ ‘ conv;étaed to

SSB repaired

HR proficient HR deficient

(DSB repaired), ‘DSB not repaired)

Survival Survival Apoptosis



Cervical
cancer



| - HPV test |

®
COLPOSCOPY (biopsy)
I |
CIN1 CIN 2/3 CANCER
| |
No treatment CKC Clinical examination

LEEP Imaging assessment (MRI)

Cryotherapy t
CT, PET
Cystoscopy, Proctoscopy
Intravenous pyelography
erVI Ca. Chest X-ray
cancer l ] |
Early LOCARY Metastasic
7 advanced P
disease d disease
isease
SR ‘ T A we 4 5
> ] - " \ { " . wa \ v/ - wrs -
w DD L 4
L — i r
' l
; : : 1B3 IIAZ 1B
1A1 1A2, 1B1 1B2, lIA1 I, IVA IVB
l l ‘
Palliative F
’ aculty of
Tl et Surgecy (Radical | bt Hea IthySciences
v + ¥ ¥ i y hysterectomy + Platinum based (carboplatin-
Ivi i Lymphadenectomy) || chemoradiotherapy PTX) + Fakulteit Gesondheidswetenskappe
Pelvic Pelvic or radiotherapy bevacizumab Lefapha la Disaense t$a Maphelo
lymphadenectomy lymphadenectomy ARaE
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Prostate cancer

LOCALISED

METASTATIC




EES

D’Amico 1998 Risk Stratification

Risk Group Biopsy Stage ' Estimated
(1992 AJCC) | 5 year
| recurrence risk
Low < Gleason 6 <10 Tlc, T2a <25%
Intermediate Gleason 7 >10, <20 T2b 25-50%
High > Gleason 8 >20 T2c >50%

es

ORI _ Lo unniusweatenskappe
|||||||||||||||||||| X -
uuuuuuuuuuuuuuuuuuuuu Lefapha la Disaense tSa Maphelo
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Gleason’s Pattern

1. Small, uniform Well
glands differentiated
2. More stroma

between glands

Moderately
differentiated

Poorly
differentiated
/Anaplastic




ISUP Prostate Cancer Grade Groups

Grade group  Gleason score Gleason pattern
* Accurate 1 <6 <3+3
* Simpler 2 7 3+4
* Grade 1 3 4 e
4 8 4+4, 3+5, 5+3
5 9o0r10 4+5, 5+4, or 5+5




Localised

disease

Table 1: National Comprehensive Cancer Network Risk
Stratification of Prostate Cancer

Clinical and
Pathologic Very Low or  Intermediate  High or Very
Features Low Risk Risk High Risk
T stage T1-T2a T2b-T2c T3a-T4
PSA (ng/mL) <10 10=-20 =20
Biopsy GS =6 (GG1) 7(GG2or3) 8-10(GG4
(GG) or 5)

Note.—GG = gradc croup, GS = Gleason score, PSA = prostate-

spn:vr:iﬁf: :mrig-:n.




Management localised disease

LOW

Intermediate

High risk

Watchful Act|ve Favorable Unfavorable
waiting surveillance



Oligometastatic ) mCSPC
PCa ;

Clinically Rising PSA mCRPC mCRPC mCRPC

Localized )

: Noncastrate L, L,
Disease

l nmCRPC

Cured
Localized Disease Biochemically Transitional Advanced Disease
Recurrent Disease Disease

RADAR IV. Can J Urol. 2020 Oct;27(5):10352-10362.




Synchronous vs Metanchronous

Metastatic disease
METACHRONOUS

Biochemical failure
Watchful waiting,

Observation, Surgery, |
radiotherapy

80% localised |

Systemic therapy
20% metastatic

SYNCHRONOUS



ADT

Early introduction of systemic

therapy

Principles
P Chemotherapy

Androgen receptor targeted
therapies



Cytoplasm

.m 000 00
Hspgo Apalutamlde
Darolutamide
, -
-~

Galeterone
Niclosamide

Abiraterone

. 5°-reductase oo AKR1C3

Enzalutamide
l——_-------

-~
/ e
\\
~

EPI-506 Ja1

-
"

5 activators
Apalutamide S

Darolutamide

Enzalutamide

Seviteronel

Apalutamide
Darolutamide

== Enzalutamide

Seviteronel

Steroid
Precursors

CYP17A1

\ Q@
/'

Intratumoral
Androgen
Biosynthesis

OQ

Biologic
Responses

—s|  PPSA

- N
T Growth
. Y,
-

\,
-~

M Survival
\ S

Crona DJ, Whang YE. Androgen receptor-dependent and-independent mechanisms
involved in prostate cancer therapy resistance. Cancers. 2017 Jun;9(6):67.




imaging/
dosimetry




Lung
cancer




v v

Nonsquamous Squamous
l R
Molecular profiling by CAP/IASLC guidelines PD-L1 =250% Platinum doublet

.

Pembrolizumab

. v

Targetable mutation No targetable mutation (wild-type)

T 3
EGFR mutation ALK Platinum doublet +/-
positive rearrangement PD-L1 250% bevacizumab

v . v T

Erlotinib
Gefitinib Crizotinib Pembrolizumab
Afatinib

Consider maintenance
therapy




COLORECTAL

Cancer

Colon Cancer Rectal Cancer

) 1441

Equally common Inmdence
in both genders rates

e

Genetic
makeup

More common
in men

Metastasizes
more easily

Radiation not
commonly used

Sympoms
s : More difficult
Easier surgical to cure
treatment



Therapy

Surgery/
Radiation

Systemic
Therapy

Localized
Disease

Oligometastatic
Disease

Widely Metastatic
Castrate-Resistant
Disease




Oligometastatic disease

Aggressive
treatment of
oligometastases

Metastasis-directed
ablative treatment
+/- systemic treatment

&
/\Q’é\

Unmet needs
Biology specific to
OLIGOmets?
Prediction of spread
patterns?

Patient
selection?

'‘Curative'

Palliative

(Aim)

(long survivors >2 years)?

Oligometastatic
Disease

Sloughed
o \ cancer cells

Good primary
tumor conditions

Inhospitable target
organs

Systemic Disease

> y %
! fe

Actively migrating
cancer ce/alls A

Poor primary
tumor conditions

Hospitable target
organs




Oncological
emergencies

Metabolic: Tumor Lysis syndrome,
Hypercalcaemia

Haematolgical: Neutropaenia,
Thrombosis

Structural: SVC syndrome,
malignant spinal cord compression

Treatment related: Chemotherapy,
Radiotherapy



Metabolic: Tumor lysis



Diagnosis and management: ACKD 2021

Risk factors

 Large tumor burden

* High lysis potential;
Intesntiy of CT

* Inc LDH

* Pre existing kidney disease

- | BP

 Volume depletion
* Nephrotoxin exposure
» Decreased urine pH

Lab diagnosis within 2-24hrs
Cairo Bishop definition
tPhosphorous >1.45mmol/L
tPotassium >6mmol/L

JCalcium <1.75mmol/L or
<25% dec from baseline

tUric acid >476umol/L or >25%

inc from baseline

Clinical diagnosis

* At least one of the following
*1Cr= 1.5ULN

* Arrythmia

»Seizures

Management

* Aggressive IV hydration

*Maintain urine outflow

*Medical management of metabolic abn
+ Uric acid therapy: Allopurinol,

rasburicase

*HD for refractory hyperkalaemia or

symptomatic hypocalcaemia




Hypercalcaemia of malignancy

10-30%

Breast, myeloma, lung, head and neck, cervical cancer
Causes: Humoral, bone invasion

Humoral: 80%: PTH Related hormone, increase D3 (80%)
Lytic bone lesions: 20%

Rare: Immobilisation, medication

Presentation
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Pathophysiology of hypercalcaemia

Myeloma Lung Cancer
(iPTHrPt)
— Cat+ e A 1 —= Cat++ e
2
Lymphoma Breast Cancer
(subset) ;
— Ca++ —~ Ca++ e
f/“ A 7]
Ve |

W
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Symptoms




Renal.fa”ure/

‘Dialysis with low
. Ca++ bath_ '

Lymphoma/Leukemia

Consider corticosteroids

Treatment

Hypercalcemia

|

Aggressive |V hydration

|

IV Bisphosphonate +/-
Calcitonin

l

Refractory Cases
Gallium nitrate or Denosumab

Volume overload

8
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Febrile neutropaenia

* One of the common oncological emergencies
« Single axillary/oral temperature of 38.5°C or
« Higher or a sustained temperature of 38°C or higher for one hour

« And an absolute neutrophil count (ANC) less than 500 cells per mm3 or an
expected decrease of ANC to less than 500 cells per mm3 in the next 48 hours

« Early intervention is beneficial

« Prompt referral is required

* In absence of neutropaenia: consider UTI, soft tissue infections
« Beware of opportunistic infections



Thrombosis

e Trousseau in 1865
« Virchows triad: stasis, increased coagulability, endothelial damage

« Mechanism may be direct or indirect
* Venous
« Arterial
 DIC



Aetiology

Arterial

« Typically endothelial damage
* Drugs
« Platinum-based agents(cisplatin),

« Vascular endothelial growth factor (VEGF) inhibitors (bevacizumab)

« VEGF tyrosine kinase receptor inhibitors
(sorafenib/sunitinib/pazopanib)

* Hypertension, vascular abnormalities, atherosclerosis
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VTE

VTE

« 5-7 X more common in cancer patient
 DVT and pulmonary emboli

« 3X more fatal

* Presence at diagnosis(most often) associated with worse prognosis
* 0.5% per annum



Risk factors

DISEASE

PATIENT sl
Age Stage
Histology

Time from diagnosis

Comorbid disease
Immobility

TREATMENT
Surgery and hospitalization
Chemotherapy
Angiogenesis inhibitors

]
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Mechanism: direct

Clot

1 PAI-1 — Fibrinolysu dissolution

Factor X /

T - CcP? @agulaﬁ@ GLEC2

Secretion e . Q" \._activation
of tumour | . rem——
derived Factor Xa Platelet
factors P2Y12 2
P“’ Tumour-secreted R
w factors _/\
e.g. PDPN+ exosomes
P mlcropgl:trlr::?eusr TF, ADP, thrombin Activation Faculty of
» y Health Sciences
(e g exosomes) EToR A Fakulteit Gesondheidswetenskappe
RETORIA Lefapha la Disaense tSa Maphelo
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Mechanism: Indirect

Tumour intravasation - Cellular scaffold -
from primary site into = NETs bind and anchor trapped
nearby blood vessel cells to activated endothelium via vWF

: "' e ‘Z; — .
7 I SO

Potential

. thromboembolic
= X i > event &
7 @ B TN
S RG) ‘&" i ‘ metastasis

JJ

@@/ ) T ...4
_\ oS Neutrophil 7—— L Sua

activation,
NETSs release

Platelet Activation
Adhesion, secretion
of cytokines etc.
NETs mediate platelet
Released contents from G activation, aggregation
neutrophils include DNA, i and thrombosis

histones, cathepsin G, MPO
and elastase

@ Neutrophil @ Endothelial cell ‘ Red blood cell f, Fibrin

@ Platelet, Content of NETs - . .+ Released bioactive factors
’ Tumour cell Activated Platelet © © DNA, histones & s=+*+ from activated platelets
® MPOetc. & tumour cells

R
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Management

Patient education

Assess risk, surveillance

Prophylaxis for 4 weeks if undergoing major abdominal surgery: LMWH superior to
warfarin

Edoxaban (Lixiana)was non-inferior to subcutaneous dalteparin

Rivaroxaban (Xarelto) was associated with low VTE recurrence but higher clinically
relevant non major bleeding

Beware drug |



Structural: SVC syndrome

« Gradual compression of the superior vena cava where it enters the right

atrium, leading to edema and retrograde flow.
« Lung cancer, lymphoma, breast cancer
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Symptoms

A

~/ Edemaofthe
~ / face, neck, and
~ upper chest

Distention of
axilliary, subclavian, and
jugular veins

Facial odemea
Cough
Dyspnoea
Pain

Superior
vena cava

Plethora
Swelling of arm
Collateral veins

Lateral thoracic
vein

Thoracoepigastric
and thoracodorsal
veins

Inferior v

vena cava
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Treatment
SVC

Oxygen,
elevate bed,
Lasix

Radiotherapy

Stenting

Steroids

Chemotherapy

Outcome and
pPrognosis




Malignant

spinal cord Spial pord " 2859"
°
p 08 oooaoo o
. =D o° °°°3% S00° Vertebral
0 ()
compression 3% - body
Q o (o)
°0
[¢)
o
A o
«  Emergency 00‘?:: = \( e Tumour
: : : %
* Pain, progressive neurological o,gog 0
decline ) ° 0
o Spinous :
«  Treatment within 24 hrs of onset process 2 00903 228,
better chance of reversal 0 00 o o 0% 0 9% __ Inter-
0
e 2.5% to 5% :O 00 ‘;Ooo 6 0 © vertebral
o2 disc
*  Usually lung, prostate, or breast
o
cancer o‘g,o: = e
«  First manifestation of systemic 00%‘9000 30, %°o°o °
i 0 0200 © o 0=00%
cancer in 20% to °o oQ 300
0.020:9:°

34%
*  Myeloma 10%




Mechanism

Tumour deposit in AN

spinal cord ‘\/

Epidural tumour

Cord compression

caused by epidural
tumour

Leptomeningeal
tumour deposit

Epidural space /T

https://www.spineuniverse.com/resource-center/spinal-
fractures/cancer-spinal-fractures

/

Normal vertebra

——— Vertebra partly

collapsed by
metastatic tumour

Spinal cord

Dura

Epidural space

Normal vertebra

R
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Presentation

Thoracic spine----lumbosacral ---cervical
Back pain: 85-90%, worse at nite, vasalva
Motor weakness: 35% to 75%

Sensory deficits: sensory level

Bowel or bladder dysfunction: late
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Management

MRI

« Gold standard

« Sensitivity 93% specificity 97%
« Whole spine: 20% to 35%
 CT myelogram
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Management: Steroids

 Dexamethasone
« Duration
* Wean off
« Caution
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Management: Pain control

Opioids

Morphine*

Immediate release

7.5-15mgorally every 3 hours as needed or 2-4 mg
intravenously every 2 hours as needed

Sustained releaset

15 mg orally every 8-12 hours

Oxycodone*

Immediate release

5-10 mg orally every 3 hours as needed

Sustained releaset

10 mg orally every 8-12 hours

Hydromorphone™

Immediate release

2-4 mg orally every 3 hours as needed or
0.4-0.8 mg intravenously every 2 hours as
needed

Fentanyl*

Sustained releaset

12 pg/h transdermally every 72 hours

Neuropathic pain adjuvants

Dexamethasone 10 mg orally or intravenous load, then 4-6 mg orally
or intravenously every 6 hours

Gabapentin® 100 mg orally twice daily; 300 mg at bedtime

Pregabalin® 75 mg orally twice daily

Amitriptyline 10-25 mg orally at bedtime

Nortriptyline 10-25 mg orally at bedtime

Journal of Clinical Oncology”

Volume 37, Issue 1 61

Bone pain adjuvants

Zoledronic acid# 4 mg intravenously every 3-4 weeks

Pamidronatet 90 mg intravenously every 3-4 weeks

Acetaminophen§ 1,000 mg orally every 8 hours

Bowel regimen medications

Senna 1-2 tablets twice daily

Polyethylene glycol 17 g one to two times daily

Bisacodyl suppository Daily as needed

o 1 2 3 4 5

No Mild Moderate Severe Very Severe Worst Pain
Pain Pain Pain Pain Pain Possible

R

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

Make today matter

www.up.ac.za

PAIN SCALE

6 7 8 9 10

Faculty of
Health Sciences

Fakulteit Gesondheidswetenskappe
Lefapha la Disaense tSa Maphelo



Surgery

« Spinal stability, presence of neurologic deficits, and patient prognosis.
* Immediate and sustained pain relief and improved quality of life

« Minimally invasive decompressions to highly sophisticated, individualized
techniques that consider the location and extent

« Surgical decompression with instrumented fusion
* Vertebroplasty and kyphoplasty

« The Spine Instability Neoplastic Score, with 95.7% sensitivity and 79.5%
specificity for predicting spinal stability, can help to determine the need for
surgical intervention






SINS score and Modified Bauer score

Spine Instability Neoplastic Score (SINS)

SINS Component

Description

Score

Modified Bauer scoring system

Location

Junctional (Oce-C2, C7-T2, T11-L1, L5-
S1)

Mobile (C3-6, L2-4)

Semirigid (T3-10)

Rigid ($2-5)

3

= D

(1} no visceral metastases 4+ | Total score | Median O3 (manths)

(2] solitary skelatal metasiasis o4 -1

Pain

Yes*
Occasional non-mechanical pain
No

Tallied Score from 6 component (3) no Jung cancer +1 2

Stable (4) primary lumaor: breast, kidney |4q 3-4

Potentially Unstable

48

18.2

» 284

Unstable
0-6 7-12

{1) - {d): ona point each i applicatle
13-18

Bone Lesion

Lytic
Mixed
Blastic

Alignment

Subluxation / translation
De novo deformity
Normal

Vertebral Body

>50% collapse
<50% collapse
No collapse with >50% VB involved
None of above

Posterolateral
Involvement

Bilateral
Unilateral

[ L™ I (e i o R S D (e T ¥ R = S e R ) 0 ) (T 'Y )

RT vs Surgery and RT

Fisher CG, et al. A novel classification
system for spinal instability in neoplastic
disease: an evidence-based approach and
expert consensus from the Spine Oncology
Study Group. Spine 35(22):E1221.8, 2010

e
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Treatment

Low-grade ESCC
no myelopathy

Neurologic

High-grade ESCC
+ myelopathy

Radiosensitive

Radiation

Oncologic

Stable

Separation surgery

Able to tolerate

> Stabilization

surgery

J Clin Oncol 35:2419-2427,2017

R
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Radiotherapy

External beam RT

SBRT

Beam
arrangement

Coronal

Sagittal

Spine SBRT

Spine EBRT

. 4
¥ 3

&

L

e
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Rehabilitation

« During acute hospitalization

« Bowel and bladder dysfunction

* Pressure sores

« Transition from acute environment
« Psychosocial factors
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IF PEOPLE SMOKE WEED BECAUSE 'PEOPLE
GLAIM: CANNABIS OIL CURES CANCER

DOES THAT MEAN | SHOULD SMOKE BROCCOLI
BECAUSE PEOPlEc(‘}‘hlgﬂ‘%ﬂﬂcﬂﬂll FIGHTS




CBD oll

What is CBD oil, and how does it differ from marijuana and hemp?
Less THC than a typical, CBD is not a psychoactive agent

Is there any truth to the claims that CBD oil can cure cancer?

Right now, no. There is no evidence that CBD oil can cure cancer.

What, if anything, can CBD oil do to alleviate the symptoms of cancer or the side
effects of cancer treatment?

It’s hard to say if CBD oil can alleviate cancer symptoms or cancer treatment side
effects, because the studies are pretty mixed and even fewer are standardized.

There have been reports that cannabinoids like THC and CBD may be hglpfu
for nausea and vomiting and anorexia, as well as neuropathy, =4
anxiety, depression and insomnia.
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https://www.mdanderson.org/treatment-options.html
https://www.mdanderson.org/patients-family/diagnosis-treatment/emotional-physical-effects.html
https://www.mdanderson.org/patients-family/diagnosis-treatment/emotional-physical-effects/nausea.html
https://www.mdanderson.org/patients-family/diagnosis-treatment/emotional-physical-effects/appetite-changes.html
https://www.mdanderson.org/patients-family/diagnosis-treatment/emotional-physical-effects/peripheral-neuropathy.html
https://www.mdanderson.org/cancerwise/depression-during-cancer-treatment--when-it-s-more-than-the-blues.h00-159225723.html
https://www.mdanderson.org/patients-family/diagnosis-treatment/emotional-physical-effects/sleep-loss.html

Have any CBD-oil derived products been approved by the U.S. Food and Drug
Administration (FDA) to treat cancer, its symptoms, or the side effects caused by
its treatment?

No.

Have any products using CBD-oil been approved by the FDA to treat anything?
Yes. Epidiolex.

What are the dangers of using CBD oil?

Quality, cleanliness and regulation are the biggest concerns.

There have been some reports of people getting infections after using CBD and
cannabis products. This is especially concerning for immunocompromisgd p tients,

y of
who are already susceptible to bacterial and fungal infections. \ Health Sciences
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https://www.mdanderson.org/cancerwise/what-does-it-mean-to-be-immunocompromised-covid-19.h00-159387468.html

Does CBD oil have any side effects?

CBD oil can adversely affect liver function. In fact, this is on the warning label for
Epidiolex.

And in lab studies, CBD has been shown to inhibit certain enzymes responsible for
the metabolism of drugs, such as CYP2D6 and CYP3AA4. This can affect how drugs
work and affect our bodies, either by reducing their efficiency or making them
more dangerous. This includes chemotherapy and other medications.

What’s the most important thing cancer patients should know about CBD oil?

There’s still a lot to learn.
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https://www.mdanderson.org/treatment-options/chemotherapy.html

"I'm the surgeon. |
think I'll decide who

COI"]CI USion | offer surgery to"

« Cancer treatment is very complex
« GP has an important role to play
« MDT management is important




The END
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