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CANCER?




What is Cancer?

A malignant growth characterised by a continuing, purposeless, unwanted, uncontrolled and damaging growth of cells that differ
structurally and functionally from the normal cells from which they developed

cancer is Latin for crab
because an advanced cancer was thought to resemble a crab, with “claws™ reaching out info surrounding tissues.

-The process of cell proliferation (cell division and cell growth) is controlled by genes
-A cancer forms when this genetic confrol is damaged or lost in one or more cells, which then continue to divide and divide again producing
more abnormal cells

Genes involved in Cancer

Proto-oncogenes Tumour suppressor genes
-respond to growth signals and are positive regulators of cell growth. -negative regulators of cell growth and suppress or check the unregulated
-Some of the proto-oncogeneshave now acquired mutations(changes in genes growth of cells
structure) that mean they promote cell -In the case of a malignancy there is no “switching off”” mechanism. i.e
growth even in the absence of growth signals.i.e. become oncogenes(cancer fumour suppressor genes are
promoting genes) and inactivated
e.g; e.g:
HER2 BRCA1
BRCA2

pS3 gene



What Causes Cancer?

-Cells that have extensive genetic damage(due to cancer causing agent) often spontaneously undergo apoptosis “commit suicide” for the greater good

of the host
-Cells that escape, or evade. this apoptotic process form fumours that are more resistant to
chemotherapy and radiotherapy, and are associated with poor prognosis.

Carcinogens
cancer causing agents

Tobacco Smoking Alcohol Sunshine X-rays and Atomic Irradiation
lung, mouth, throat and both heavy UV light causes thyroid cancer and
larynx oesophagus, drinkers and heavy smokers skin cancer leukaemias
stomach, pancreas. Kidney, in cancers from pharynx to
bladder, cervix uteri colon and pancreas.
&even the breast Cancer. There is a secondary

association between alcohol
and primary liver cancer

Industrial Irritants and Chemical Carcinogens Hormones Viruses
Carcinogens & bacteria
osteosarcoma Bladder Cancer breast& HPV:anal,cervix & oral cancer
Bladder Cancer prostate EBV:oral Cancer & burkitt
cancer lymphoma

H.Pylori:gastric cancer

Pre-Existing Abnormalities
Or genetic syndroms

e..g familial adenomatous
polyposisin Colon Cancer
&Xeroderma pigmentosum in
skin cancer



whnat are oncogenes ana tumor suppressor genes?
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Cell Cycle & Checkpomts

;‘-( ..‘ prophase

7@1},}; prometaphase M PHASE

:j{f “l‘ §‘( metaphase

&%% anaphase

G2 PHASE .
2 #’\@_ 3% teiophase

(preparation of chromosomes for mit .
e ) I

INTERPHASE

G4, PHASE (Cell growth)
S PHASE
(DNA replication)

notable checkpoints occur atthe G1-S and G2-M transition
points. The G1-S checkpoint allows the cell to repair any DNA damage before it is
copied in the S-phase, to prevent mutationsbecoming fixed in the genetic material. The second, G2-M checkpoint allowsthe cell
to ensure that the chromosomes
are arranged correctly prior to segregation to the daughter cells .
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Figure 4.1 The 10 hallmarks of cancer




Different between Benign tumor & Malignant tumor (Cancer)

Benign Tumors Malignant Tumors

~ Small « Large

- Slow-growing = Fast-growing

- Non-invasive = Invasive

- Well-differentiated = Poorly-differentiated

« Stay localized = Metastasize
e Stay where they are. = Infiltrate, invade, destroy
e Cantinvadelor surrounding tissue.

metastasize. = Then metastasize to other
parts of body.

Benign tumor Malignant tumor

Tumor cells Tumor cells
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Nomenclature of different types of tumors

Marrow lymphocyte

Node lymphocyte
Flasma cell

Skin

Skin melanocyte
Smooth muscle
Squamous epithelium
Striated muscle
Transitional epithelium

Papilloma

Naesvus
Leiomyoma
Squamous papilloma

Rhabdomyoma
Transitional papilloma
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Early Detection Of Cancer(Screening) & Diagnosis

Cancer screening describes the systematic testing of a population in
order to detect a cancer before it causes symptoms.

Screening differ according type of cancer you are screening

involves using methods like:

1)imaging of organs

2)Cytology (looking for cancer cells or other organisms that causes cancer)
3)Testing for genes that causes cancer

4)Testing for some proteins that increase in some types of cancer(tumor markers)

-These tests are also used for diagnosis of cancer but of course we do them after some
symptoms(signs) appear

-we confirm the presence of cancer by taking biopsy(sample) from part of organ we suspect cancer in
-some of these tests are also used in evaluation of response to treatment & follow up of cancer



The Cervical Smear or “Pap”
(Papanicolaou) Test
for cervix cancer

Pap smear:
cells are scraped from the cervix
and examined under a microsope
to check for

disease or other
problems 2 q

Cervix viewed
through speculum
with patient in
lithotomy position

F/AIDAM.
Skin Cancer Screening: Especially the
“Mole Check”
for skin cancer
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Screening Programs

Screening :programs are simple, non-invasive and relatively inexpensive methods
of detecting early cancers in people in high-risk categories. Early detection before
symptoms or signs of cancer have become evident results in significantly better
prospects of cure. When certain cancers are known to have a high incidence
in a community, governments and health authorities have established on-going
screening programs in many countries.

Example of Screening Tests

Occult Blood Tests Upper GIT endoscopy
Forbowel for esophageal cancer
cancer

PSA/DRE Screening Test
for prostate cancer

Genetic Testing
some types of cancer
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Breast Screenings: Mammography
for breast cancer
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List Of Most Common Tumor Markers
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B2-microglobulin C )

Non-Hodgkin's ymphoma (15%)

Non-seminomatous germ cell tumours (&O%)
Aipteaceroprotein ((ATTF) Hepatocellular carcinoma (50%)

Gastrointestinal cancer (10%)

CAIZS | Breast cancer (5%)
- Lung cancer (5%)
CAIS-5 Breast cancer

FPancreatic cancer (50%)
Mucinous tumour of the ovary (&5%)

e Gastric cancer (30%)
Colon cancer (30O%) :
Calcitonin Medullary cell carcinoma of the thyroid
Colorectal cancer (especially with liver mmls)
Gastric cancer
Carci i CEA
recinocembryonic antigen ( ) L
Lung cancer
Choriocarcinoma (1002)
Human chorionic gonadotrophin (B-hCG) Non-seminomatous germ cell tumours (S50—S20%)
Seminoma (15%)
Inhibin Granulosa cell cancer of the ovary
Neuroblastoma
Neurone-specific enclase Small cell lung cancer
Faraproteins (monoclional) i rMyelonta (9&%)
Seminoma (50%)
Flacental alkaline phosphatase (FLAFP) Ovarian dysgerminoma (50%)
Frostate-specific antigen (FSA) Frostate cancer (95%)
Squamous cell cervical cancer
ScCcC Squamous head and neck cancer

Thyroglobulin Fapillary and follicular thyroid cancer




I List Of Most Common Cancer Symptomps

Figure 10.1 Clinical cx.-mln.clon of a patient ou.pcct—od of h.vlug cancer
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Table 10.1 Local features of malignant discase
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X-rays

tissues are of similar consistency
and have similar penetration to X-
rays as do tumours so that it is not
so easy to
detect tumour shadows i soft
tissues by simple X-rays,

Isotope Scans (Nuclear
Scintigraphy)

technetium. is concentrated in bone
Radioactive iodine. for example. is
concentrated m the thyroid gland
amount of uptake, size,
shape, position, and consistency of
tissue in the organ can be
determined
from such a test

Organ Imaging That may help diagnosing ,Screening & follow up of Cancer

Barium (Baryum) and lodine
Contrast X-Rays

A barum meal is swallowed
This outlines the shape of the stomach. If a
cancer is present it may show as an
abnormality in the shape or in the outline
of the stomach. Similarly, a barmm
enema used in the lower bowel

CT Scan or CAT Scan (Computerised
Axial Tomography)

small doses
of X-rays were used to construct a picture
of tissues in a cross-section of the
trunk, head and neck. or limbs. Many
cross-sectional pictures of the abdomen
for example, are taken thus allowing a
three-dimensional image concept to be
developed. The position, size and shape of
all the organs, major blood vessels,
bones and muscles in the abdomen can be
seen and the position, size and density
of any abnormal tumour can often be
assessed with considerable accuracy.

Radiographic Screening

Air used to replace some of the fluid in the
(ventricles) of the brain. This allows X-ray films to detect evidence of
some brain
lesions by the contrasting penetration of X-rays passing through air as
compared
to a tumour that might be distorting the shape of the brain ventricles.

Positron emission
tomography (PET)

Ultrasound Scans

ultrasound shows more
mnformation in the more dense
breast

tissue of younger women. It is
also completely safe in studies

A radiopharmaceutical —

a radioisotope attached to a
drug—is injected into the body
as a tracer. When the
radiopharmaceutical

during pregnancy undergoes beta plus decay,
or ovulation a positron is emitted, and when

the positron interacts with an
ordinary electron, the two
particles annihilate and gamma

Mammography

A mammogram is a special X-ray
of the breast avoided in women
who may be pregnant or wish to

MRI (Magnetic Resonance
Imaging)

MRI scanners use
strong magnetic fields,
magnetic field gradients,
and radio waves to generate
images of the organs in the
body. MRI does not involve X-
rays or the use of ionizing

radiation, which distinguishes it

from computed
tomography (CT) and positron

rays are emitted 2 These
gamma rays are detected
by gamma cameras to form a
three-dimensional image, in a
similar way that an X-ray image
Is captured

emission tomography (PET)
scans
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Fig.7.7. CT scan showing a cross-section of both thighs with a large sarcoma in one thigh

Fig.7.2. Mammogram showing a
rather dense area of breast with a
cluster of spicules of calcification
suggestive of breast cancer
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Fig.7.6. Radio-1sotope bone scans showing many metastatic cancer deposits in bones
(dark spots), The patient had advanced metastatic prostate cancer



CT Scan
Computed Tomography

::} Cleveland Clinic






Needle biopsy Sentinel node biopsy

= Cleveland Clinic ©2023
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Typing, Grading and Staging of Cancer

Cancer Typing

The treatment team depends on the pathologist for
confirmation of the presence
of cancer, the cancer type and other features of the
cancer.

All Cancers fall into 2 major categories
A)Solid tumors e.g:breast cancer
B)Hematological Cancers e.g:Lymphoma

Cancer Grading

. highly differentiated tumour cells( that closely
resemble their cells of
origin) may be either benign or may be very low-grade
cancers with little tendency
to grow rapidly or to metastasise early. Whereas poorly
differentiated. anaplastic
cancer cells that have often lost all special features of
their tissue of origin are
much more likely to behave in an aggressive fashion
and invade nearby tissues
as well as to metastasise to other sites.

Nuclear pleomorphism is the degree to which cell
nuclei vary in size, shape
and in staining patterns. The more pleomorphic the cell
muclei, the more aggressive the likely behaviour of the
cancer.
Example:GI<Gli<Glll

Staging of Cancer

TNM system for solid tumors

“T” :size of the tumour and the extent of its spread
on scale of 1-4; T1 being
a small localised cancer; T4 being an advanced cancer
that is destroying
surrounding tissues and unlikely to be curable.
“N”:mmvolvement of adjacent lymph nodes on scale
of 0-3
N1 indicates only; N2 indicates that a further set of
lymph
nodes is involved: and N3 indicates distant mvolvement
of lymph nodes.
“M":spread of cancer to distant organs(metastasis)
on scale 0-1
The best prognosis cancers are T1, NO, MO and the
worst prognosis cancers are
T4, N3, M1

according to above cancer staged
from I-IV

According to Cancer Type,Grade & Stage we decide :

1)prognosis of Cancer i.e higher grade and stage mean bad prognosis
2)What Type of Therapy patient needs e.g: early stage | requires surgery only in most cases while higher IlI-1ll requires
chemotherapy with or without radiotherapy ,stage IV meanwhile derive no benefit of surgery or radiotherapy so chemotherapy

and/or targeted therapy are the possible choices



Cancer Grades TNM System for Staging Breast Cancer
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Can Cancer Be Cured? An Outline of Prognosis

A small cancer detected early and before it has spread
or involved other tissues may be eminently curable whereas the same cancer
neglected, perhaps for some months, until it has enlarged and spread to other
sites, may be quite incurable.

Many years ago a great American pathologist, Arthur Purdy Stout, said:
“The best chance of curing cancer lies in the hands of the therapist who makes
the first attempt™.

Nowadays this should be paraphrased as:

“The best chance of curing many advanced and aggressive cancers lies in the
hands of the team of therapists that makes the first attempt™.

That 1s. a cancer that has recurred after a failed attempt at treatment is more
difficult to cure than it would have been at the first attempt

breast and bowel and cancers of the uterus
curable now that methods of early detection

Cancers with the worst prognosis deep body tissues
oesophagus, pancreas and lung



Types

of Cancer
Treatment Stem cell
. n therapy
Radiation . Targeted
Therapy ’ A 4 Therapy
Chemo L/ Hormone

Therapy ImmunoTherapy Therapy



I)Surgery

-was the first effective form of cancer treatment. It is now used
to establish a diagnosis. to effect a cure or in some advanced or incurable cases.
to give good palliation and relief of symptoms. When possible the surgeon’s
primary objective is to excise the cancer in its entirety, together with all adjacent
tissues (and lymph nodes)into which cancer cells may have spread

-surgeries can be followed by other types of cancer treatment like chemotherapy or radiotherapy to prevent tumor to come back
again(recurrence)
-some times tumor is large so needs treatment like chemotherapy or radiotherapy to shrink tumor and make it easy to remove

Types of surgery according to extent of organ removal
1)Partial:removal of tissue part that contains cancer
2)Total/Radical:removal of all organ

Naming of surgery
By adding ectomy to the name of organ e.g:gastrectomy is resection of stomach




Partial Nephrectomy Radical Nephrectomy




I)Radiotherapy
Types of beams used in radiation therapy

Radiationbeams used in external radiation therapy come from three types of particles:

sphotons
*protons
+Electrons

Radiotherapy Can Be delivered By 2 techniques

EBRT

Using a special X-ray machinecalled alinear accelerator, EBRT
delivers high-energy raysto tumors. The machine delivers radiation
from any angle and shapes radiation beams to the contour of the
tumor. The machine moves around the body without touching the
patient,aiming radiation at the cancer. Some types of focused
EBRT targeta tumor with higher, more precise doses of radiation,
while reducing damage to healthy tissue and nearbyorgans. As a
result, modern EBRT may help reduce the risk of side effects
associated with traditional radiation treatment

Brachytherapy

Brachytherapy is a form of radiotherapy in which
radio-active needles or “seeds™
are inserted into a tumour to give a measured dose of irradiation directly to
the cancer. The dose of irradiation given by such needles (withdrawn after the
required dose has been administered) or “seeds” (left permanently in place in
the cancer) is critical.

Prostate gland
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l1l)Chemotherapy (Cytotoxic Drug Treatment)

n 1945 it was first observed that a gas that had been used during World War
I. destroyed dividing cells. and so nitrogen mustard was discovered as being a
drug that could be used clinically against cancer cells in patients. This was the

beginning of modern anti-cancer chemotherapy

The present anti-cancer drugs are grouped or classified according to how
they affect dividing cells

See Figure

Using Combined Anti-Cancer Agents
(oncologist) selects drugs that
are known to be effective against the type of cancer being treated with least
possible damage to normal body cells. In general. appropriate combinations of
effective drugs are more effective than large and increasingly toxic dosesof

Time and Concentration of Anti-Cancer Cytotoxic Drugs

on Different Cancer Cell Types

Forexample 5FU is generally more effective if given by continuous infusion over several days whereas
melphalan seems to have a greater impact given in greater concentration over
a shorter period. possibly an hour or so. Similarly cancers of different types
respond differently to different periods of exposure and to different concentrations of agents. Gastrointestinal cancers and
mouth and throat cancers seem to
respond best to continuous prolonged drug exposure over days or weeks whereas

melanoma responds bestto a more intense concentration of agents that can

only be given over a short period.




N

VINCRISTINE . BLEOMYCIN

CISPLATINUM

Fig. 8.4. Diagram i1indicating the principle of use of multiple agents 1n combination
in treating a cancer rather than using larger and more toxic doses of just one agent.
As 1llustrated. provided the drugs are known to be active against the type of cancer
being treated. a selection of two or more agents should have increased activity against
the target cancer cell. It 1s like hitting the cancer cell 1n two or more places at the same
time. It 1s safer to avoid using drugs with the same side effects so that normal cells are
less likely to be damaged by multiple agents

one drug only. Much research is constantly being carried out to discover the
most effective and safest combinations and dose and timing schedules of drugs
against different types of cancer with minimal damage to normal dividing cells
(Fig. 8.4).



Class = Example agents

Intercalating agents

Topoisomerase I/l

Bifunctional alkylating agents

¢ Nitrogen mustard
* Cyclophosphamide
* [fosfamide

¢ Chlorambucil

¢ Melphalan

Monofunctional alkylating agents

¢ Dacarbazine
* Temozolomide
® Nitrosureas

Platinum compounds
* Cisplatin

* Carboplatin

* Oxaliplatin
Anthracyclines

* Doxorubicin

¢ Daunorubicin

* Epirubicin
Anthraquinones

* Mitoxantrone

Topoisomerase | inhibitors
* Topotecan
¢ Irinotecan
Topoisomerase | inhibitors
* Etoposide
* Teniposide
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Anthracyclines intercalate into the DNA major groove between base pairs of the DNA
double helix. This action is non-covalent and therefore not base specific. This disrupts
the steric integrity of the DNA double helix and blocks DNA replication. The main |

target for these agents is the enzyme topoisomerase Il
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caderny 010640 *Raltitrexed
A  #Cytosine arabinoside
G Purine analogues
* 6-mercaptopurine
Acaaemy 010642 “hﬁ alkaloids
Academy 010642 )5 Vinoristine
Academy 010642 oVinblastine

Acadermy 010642
Academy 010642

Academy 010642

Academy 010647

Academy 010642
Kinase inhibtors

Academv 010642

* Rituximab (CD20)

Bevacizumab (VEGF)

- Trastuzamab (HERZ receptor)

= Imatinib (BerAbl, C-Kit)
Erlotinib (EGF receptor)
Lapatinib (HER2 and EGF
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‘Mitotic inhibitors:
“vinca alkaloids, taxanes <1<
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o-tubulin .
@ 5-tubuiin “ &~

W Taxanes and Epothilones

€ Vinca Alkaloids / '
Microtubule
disassembly

@ Eribulin

+

Microtubule
assembly

FIGURE 1.1. Mechanism of action of microtubule inhibitors: As a

class, microtubule inhibitors interfere with microtubule dynamics and the
formation of the mitotic spindle, thus preventing cell cycle progression
from the G2-->M phase, ultimately leading to apoptosis. Vinca alkaloids
prevent microtubule assembly by binding B-tubulin and promoting
depolymerization. Eribulin binds to a site near the vinca-binding site,
preventing microtubule assembly and causing formation of nonproductive
tubulin aggregates. Uniquely, eribulin binds only to the “plus” end of
microtubules and does not affect microtubule shortening. Taxanes bind to
B-tubulin on the interior surface of microtubules, promoting stabilization
of the microtubule and preventing dissociation of tubulin. Epothilones

have a similar mechanism of action to taxanes and occupy the same
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FIGURE 2.3. Platinum structure and mechanism of action.
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CHEMOTHERAPY
TOXICITIES

METHOTREXATE:
/N STOMATITIS

BLEOMYCIN:
PULMONARY
g I FIBROSIS

DOXORUBICIN:

CARDIAC
TOXICITY

CISPLASTIN:
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CYCLOPHOSPHAMIDE:
HEMMORRHAGIC
CYSTITIS

VINCRISTINE/VINBLASTINE:
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NEUROPATHY
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Intent of treatment

Curative palliative
Neoadjuvant=Preoperative=induction Adjuvant=postoperative to shrink tumor to increase survival and decrease
chemotherapy chemotherapy symptomps
If the tumor is large so we give Chemotherapy before surgery To prevent come back (relapse) of cancer and to eradicate any unseen
to make it easier for removal disease

some cancer cells will have already escaped from
the local tissues and formed micro-metastases in
otherorgans

Systemic and Regional (Intra-Arterial) Chemotheram_!

Regional Systemic
When cancers appear to be limited to one particular body region and that region is Infused inside vein to reach all body parts but it will concentrate and affect more on rapidly
supplied with blood by one particular artery. it is sometimes possible to concentrate dividing cells like caner cells

anti-cancer drugs to the cancer by injecting or infusing the drugs directly into the
artery supplying blood to the cancer
Example:Sarcomamelanoma & Liver Cancer

Concomitant Chemotherapy and Radiotherapy:The So Called “Sandwich Treatment”
Using chemotherapy and radiotherapy over the same treatment period. has been
shown to be more effective than using the two treatment modalities separately.
Some chemotherapeutic agents e.g. cisplatinum. appear to sensitise cells to
radiotherapy.
Combined Integrated Treatment
using surgery with radiotherapy then you may add chemotherapy for larger tumors i.e stage lI-lll achieve better control of disease and increase cure rate




IV)Hormone Treatment

-some cancers grow due to excessive amount of hormons that act on cancer cells and make them grow larger
-examples are:breast & Prostate Cancer

-s0 we can use some drugs to prevent these hormons actions on cancer cells
-some of these hormons are oral and others are Parenteral
Example: Tamoxifen tabs for breast cancer & Goserelin SC injection for Breast & Prostate Cancer

Mechanism of Action of Tamoxifen/A.Is Mechanism of Action of Goserelin

Aromatase *

(subcutaneous fat

Chronia usoe of LH-FIM4 agonists causa
downroegulation of LH-FRM recoptor (GnRrH-R)
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that cancer cells grow in or it can target cells related to cancer growth, like blood vessel cells.

1)Tyrosin kinase inhibitors
(TKIs)

The tyrosine kinase inhibitors are a family of small
molecules or peptides with the ability to inhibit
enzymes inside cell called tyrosin kinase that give
signal to reach nucleus DNA then this will activate
the cell to grow and multiply
It acts by inhibiting ATP binding site of these
enzymes
e.g Imatinib inhibits BCR-ABL protein
Lapatinib inhibits HER1/HER2 protein

V)Targeted therapy

Targeted therapy is a type of cancer treatment. It uses drugs to target specific genes and proteins that help cancer cells survive and grow. Targeted therapy can affect the tissue environment

Types

Il)Monoclonal Antibodies
(MABs)

“killer antibodies™ that specifically act against a
particular
protein on surface of cancer cell so killing it.
-each one of thiese proteins has external
domain(region) which blocked by MABs and
internal domain which blocked by TKis (so in some
cancers we may use MAB with TKIi to fully inhibit
such proteins and inhibit signal transmission that
tell cell to multiply e.g in breast cancer we may
use trastuzumab with lapatinib to inhibit HER2

i II__IZ):Il»_nr“nundtherapy_

A)Immune checkpoints
inhibitors
ICPIs)

MABs that activate
immune cells to attack
cancer
Its work depends on the
presence of protein called
PD-L1 on the surface of
cancer cells in enough
quantity tumor cells that
have this are called PD-1 1
positive cells and so its ok
to use thiese drugs with

B)Cellular therapy
e.g:CAR-T cell therapy

Patient s T-Cells is
collected then
modified genetically
to have new type of
receptors known as
Chimeric(hybrid)
antigen T-Cell
Receptors which are
able to attack cancer
cells more efficiently

C)Inactivated
bacteria or viruses
e.g:BCGor
(Corvnebacterium
parvum)

Injections of certain
relatively harmless
organisms
to stimulate natural
mmune
defence mechanisms.



How Monoclonal Antibodies Are Produced?
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How monoclonal antibodies work outside and TKls work inside Cell membrane?

Trastuzumab

Figitumumab

Bevacizumab

@ >—

Cetuximab
Panitumumab
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How BCG works?

Dendritic Anti-bladder
' tumor immunity
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How Immune Check Point Inhibitors Work?

Nivolumab
Pembrolizumab
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T cell EAM AcCAadernies

Ipilimumab 064
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Durvalumab
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2
REPROGRAMMING

The T-cells are reprogrammed
by infroducing a genetic
sequence through a lentiviral
vector so the T-cells produce
surface receptors (called CARs)

‘.'Q

1
LEUKAPHERESIS

Blood is drawn from a patient
and T-cells are separated. out
in a process known as

‘leukapherasis’ The rest of the
blood is returned to the body.

trsnsnmsn e

.
-~

T-CELLS

CAR T-Cell Cancer Therapy

3
CAR T-CELL

The CAR T-celis can now
recognise and attach fo
specific marker proteins on
the cancer cell surface -~
signalling its destruction
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T-CELL
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MONITORING

After treatment, the
patient is monitored to
make sure any side effects
are managed
appropriately.

CAR T-cells are

ADMINISTRATION

4
EXPANSION

The CAR T-cells are
then ‘expanded’ in the
lab to create millions of
Identical copies

" CONDITIONING

. Before the CAR T-cells are
reintroduced, the patient undergoes
conditioning chemaotherapy,
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back info the patient.
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linker

} antigen-binding region

.__—— spacer

o SR EN R R transmembrane domain

— stimulatory domains

Figure 5.11 Structure of a CAR (chimeric
antigen receptor) protein. CAR proteins are
constructed from various pieces taken from a
variety of different proteins. The extracellular,
antigen-binding region is the variable region (also
called the scFv) of an antibody, which is held
together by a linker — a short string of amino
acids. This is joined to a spacer, which provides
flexibility. This in turn is connected to a protein
segment known as the transmembrane domain
that spans the cell membrane. Inside the cell are
stimulatory domains taken from a number of
proteins such as CD3, CD28, OX40, or CD247.
These protein segments powerfully trigger the
activity of T cells.

Abbreviations: CAR — chimeric antigen receptor

™
& 54200 :
s T modified virus particles
N

N

(@) .. (b)
T cell
'\/ CAR protein

T cell receptors

Figure 5.12 Viruses can be used to genetically
modify T cells and force them to produce CAR
proteins. (a) A modified virus containing the gene
for a CAR protein is used to genetically modify

T cells taken from the patient’s blood. The CAR gene
permanently integrates into the cells” chromo-
somes. (b) T cells use the instructions in the CAR
gene to manufacture the desired CAR protein.
They insert this protein into their outer membrane.
Abbreviation: CAR — chimeric antigen receptor






Evaluation of Response of cancer to treatment

-First as we learnt we give patient therapy that composed of different treatment modalities{methods)
e.g: surgery then chemotherapy with or without radiotherapy
-we call that initial treatment first line therapy

-after end of this treatment duration we do tests that we discussedin the part detection & diagnosis of cancer (see slide 14) to
know if tumor shrinks/disappear and respond to treatment or not

-the most important of these tests are imaging especially PET/CT Scan

-we compare the size of tumor after treatment with these before treatment
Dependlng on th|s we cIa55|fv tumor response mto the followmg categorles(RECIST Crlterla)

TR L It e TN R N AP E I \ C'l l 7
Complctc response (CK) Disappearancc of all targct lcslons
Partial se (PR) At least a 30% decrease in the sum of the longest diameter (LD) of target lesions,

taking as reference the baseline sum LD

At least a 20% increase in the sum of the LD of target lesions, taking as reféerence
Progressive disease (FD) the smallest sum LD recorded since the treatment started and at least Smm
increase or the appearance of one or more new lesions

Neither sufficient shrinkage to qualify for PR nor sufficient increase to gualify for FD,
taking as reference the smallest sum LD since the treatment started

-if cancer responded i.e achieved CR or PR and sometimes SD we continue treatment or end treatment if patient completed his course
-if cancer did NOT responded i.e achieved PD we stop current treatment and give patient different treatment
-we call this new treatment second line of therapy

Stable disecase (SD)






Follow-Up

No matter what treatment is used in cancer management it is important that
all patients should undergo regular medical follow-up examinations. This is
mainly to detect and treat, at an early stage, any problem that might arise but
also gives most patients confidence that they are not being neglected and that
any new problem will be detected and treated early
for example some cancers need:

A) history taking & physical examination B)imaging e.g PET scan/CT C)Tumor Markers levels in some
(H&P) every 6 months for the first2 years Cancers e.g CEA in CRC
following treatment then this will be done
every 12 monthsin the next 5 years

ATIENT CARD.
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Oncology pharmacy services

Oncology pharmacist. is considered to be the front-line health caregiver for patients
Role Of Oncology Pharmacist

1)Supply of Cancer/support drugs 2)monitoring their treatment protocols e.g:Protocol 3)Follow up of patients for recording adherence to
Schedueling. suitability of protocol for patient/disease.drugs  therapy & side effects also reporting side effects or
doses.labs required.etc by reviewing patient file & Doctor s medication errors
order

4) providing the suitable supportto decrease 5)Preparing Cancer therapy according to guidelines 6)Assuring application of most recent guidelines &
SEs education of their team




Requirements for oncology pharmacists

1. Legally certified pharmacist has taken the official license for pharmacy practice.
2. Must pass successfully the 3 levels of competency to be upgraded to Oncology
pharmacy specialist,

these levels are:

Lst, Entry Level, where fraining on: . 2nd,Intermediate level: ol 3rd,Advanced “Specialization & Certification”
Wi N1NEAIAN=4" TEAM Acadarc N1NEADA; TEAM Aradanmchihaasnnman TEAM A
o Centralized IV admixture Unit service. Rotation in different patient-care settings and clinical * Working in one of the oncology specialties
* Dispensing & Patient counselling. practice for a minimum of 3 mentioned in level 2 and available in the
e Drug Information Centre. months in each department according to departments  facility.
This level is designed to be undertaken in maximum availability in the facility, i.e.: * This level is designed to be undertaken in maximum
of 1 year. 1. Adult Medical oncology departments (inpatient of 5 years to be upgraded
&outpatient) officially to an oncology pharmacy specialist.
2. Pediatric Medical oncology departments (inpatient e Getting certification inthis level is a must, whether
&outpatient) internationally or nationally inoncology pharmacy

3. Critical care unit, practice.
4. Surgical & inside operation room.
5. Bone marrow transplant department
6. Radiotherapy and Nuclear medicine.
7. Clinical Research department.

8. Pharmacoeconomics.

9. Nutrition

This Level is designed to be undertaken in 2 years:



Requirements for an oncology pharmacy specialist:

1. official license for pharmacy practice.

2. passed the three competency levels.

3. a board certification or relevant specialized certification to

be upgraded further on to an Oncology Pharmacy Specialist.

4. In-depth knowledge of oncology disease states. with knowledge of evidence-based
treatment, including standard-of-care treatment guidelines (e.g., those of the
National Comprehensive Cancer Network [NCCN], American Society of Clinical
Oncology [ASCO], and Multinational Association of Supportive Care in Cancer
[MASCC], European Society for Medical Oncology [ESMO] etc.)

5. Specialized knowledge of anticancer therapy. administration, symptom
management.and supportive care

6. Provision of effective patient education and medication counseling

7. Knowledge of storage. safe handling, administration, and disposal of hazardous
medications.

8. Therapeutic drug monitoring.

9. Discharge and admission planning. transitions of care

10. Education of inter-professional team members and trainees

11. Familiarity with availability, structure, and design of clinical trials

12. Ability to communicate effectively with healthcare professionals. patients, and
caregivers.
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Lexicomp App/Genebrandex App/ NCCN App/website
Medscape App/Micromedix App CTA App/St Luke website/BC cancer
website
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Refrences of this presentation

=Basics Of Oncology Frederick O. Stephens - Karl R. Aigner

=Oncology at a glance Graham G. Dark
=Cancer Pharmacology and Pharmacotherapy Francis P. Worden, MD, RPh/Anthony J. Perissinotti, PharmD, BCOP

=EDA Oncology Pharmacy Guide
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