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Gompertazin growth curve 

• Natural history of Cancer 

•Gompertazin growth curve demonstrates the 

theoretical pattern of tumor growth 

–exponential growth 

–The growth fraction decreases as the tumor mass 

increases in size 





Modalities of treatment 

1-local therapy: 
 -surgery. 
 -radiation therapy. 
2-systemic treatment: 
 - chemotherapy. 
 - Hormonal therapy. 
 - Targeted therapy 
 - Radioactive material. 
 - Immunotherapy 
3-supportive care. 

 



Modalities of cancer treatment 

The most appropriate type of therapy for each 

individual patient is determined by 

• Type and extent of tumor involvement 

• Treatment goals 

• Performance status 

•  Age 

• Concomitant disease 

• Team 

• Consider multi-modalities treatment 



Surgery 

• Surgery was the first modality used 
successfully in the treatment of cancer. 

• It is the only curative therapy for many 
common solid tumors 



Surgery  

• Early Cancer with or with out other modalities 

 • Curative Intent 

• Advance Cancer (Intention is to Increase the 
Lifespan, improve on symptoms and Increase the 
Quality of Life) 

 • Local Control of the tumor 

 • Regional control 

 • Cytoreduction 

 • Palliative Symptom control  



Principles of surgical resection 

• Assessment (Patient, Tumor, Reconstruction 
plan, Immediate Post op, Adjuvant therapy, 
Follow up) 

• Adequate margin of resection 

• Prevention of tumor spillage 

• What to do for Lymph Nodes 

• Minimal manipulation 

• Reconstruction 



Metastasectomy 

• The primary tumor is controlled or can be 
controlled 

• Metastasis is single or localized (Resectable) 

• Evidence that metastasectomy benefits the 
patient (Colorectal, breast cancer) 

• Tumor Biology (Slow tumors) 

• Co-morbid factors 



Palliative Surgery in Oncology 

Goals of Palliative Surgery 

• Patient should be better at the completion of the 
procedure 

• Relieve symptoms for patients beyond cure when 
non-surgical measures are not feasible, not 
effective, or not expedient. 
  Control of pain, Relief gastrointestinal and biliary 

obstruction, Stop hemorrhage, Supplement poor 
nutrition, Airway obstruction, Renal failure, Rectal or 
urinary incontinence 



Radiation therapy: 

• Radiation therapy: is a local modality used in the 
treatment of cancer . 

• It involves the administration of ionizing radiation in 
the form of x-ray or gamma rays to the tumor site. 

• Method of delivery: External beam(teletherapy). 

Internal beam therapy(Brachytherapy).   



Radiotherapy 

• The aim of radiation therapy is to deliver a 
precisely measured dose of irradiation to a 
defined tumor volume with as minimal 
damage as possible to surrounding healthy 
tissue, resulting in eradication of the tumor, a 
high quality of life, and prolongation of 
survival at competitive cost. 

• Role: curative efforts, effective palliation or 
prevention of symptoms of the disease 
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RADIOTHERAPY TECHNIQUE 

•   Conventional RT 

•   Intraoperative RT (IORT) 

•   Brachytherapy (BRT) 

•   Stereotactic Radiotherapy (SRT) 

•   Conformal RT (3DCRT) 

•   Intensity Modulated Radiotherapy (IMRT) 

•   Intensity Modulated Proton Therapy (IMPT) 



INTRAOPERATIVE RADIATION THERAPY 

• Intraoperative radiation therapy (IORT) is a specialized treatment 
technique that uses either electron or orthovoltage irradiation for deep-
seated cancers 



STEREOTACTIC IRRADIATION 

• Radiosurgery is a procedure that delivers three-
dimensional (3-D) stereotactic external-beam 
irradiation (SEBI/SBRT). 

• First reported in 1949, an intracranial target 
• various techniques, including gamma-units using 

60Co photons, protons, helium ions, and neutron 
beams and modified linear accelerator (linac) 
units. 

• Primary treatment : Lung, prostate 
• Metastases treatment: oligometastases 



INDICATIONS FOR RADIOSURGERY 
Treatment of brain metastases 

• lesions ≤4cm 

• controlled systemic disease 

• Eastern Cooperative Oncology Group (ECOG) 
rating of less than 3, 4  

• less metastasis prior to procedure (maximum 
5 fractions) 



effects of irradiation  

• ACUTE (first 6 months) 

• SUBACUTE (second 6 months) 

• LATE (depending on the time they are 
observed) 

• The gross manifestations depend on the kinetic 
properties of the cells (slow or rapid renewal) 
and the dose of irradiation given. 



Fractionation of radiotherapy 

• The "standard fractionation" for radiation 
therapy has evolved into five fractions weekly. 



Radionuclides 

• For decades have been used systemically to treat 
malignant disorders. 

• They are administer by specialists in nuclear 
medicine or radiation oncologist. 

• Radioactive iodine: in the from of 131I is effective 
therapy for well differentiated thyroid cancer  

• Strontium-89. Is used for the treatment of body 
metastasis.it is an alkaline earth element in the same 
family as calcium  



Chemotherapy 

• Term: use of chemicals to treat any disease 
(chemo- + -therapy) 

• Early 20th century, Mustard gas was used as a 
chemical warfare agent during World War I  

• Nitrogen mustards were studied further during 
World War II at Yale December 1942, several 
patients with advanced lymphomas were given 
the drug by vein. Their improvement, although 
temporary, was remarkable 

•  The first chemotherapy drug to be developed 
from this line of research was mustine 



Categories of drugs 

• Phase specific 
– Cycle-specific, phase specific 
– The longer period the concentration is 

maintained, the more cells enter the specific 
lethal phase of cycle killed 
 

– G1 phase 
• L-asparagenase 

– S phase 
• Antimetabolites 

– M phase 
• Plant alkaloids, Taxanes 

 
 



Classification 

Antimetabolites 

Covalent DNA-Binding drugs 

Antitumor Antibiotics 

Microtubule-targeting drugs 

Topoisomerase inhibitors 

Hormones 

Biologic Response Modifiers 

Targeting therapy 



Chemotherapy 

• The last 50 years. 

• Empirical drug screening of cytotoxic agents 
against uncharacterized tumor models 

 

• Target-oriented drug screening of agents with 
defined mechanisms of action. 



Chemotherapy 

 



The goal of chemotherapy in 
patients with advanced cancer 

• Chemotherapy objective response 
rates(CR,PR) are leading to an increase in 
survival And generally to an improvement in 
the quality of life 



How to assess response? 

• Calipers & Rulers 



Response Evaluation Criteria in Solid Tumors 

• RECIST is a combination of both qualitative and quantitative 
assessment 

• Based on concept of target lesions and non-target lesions 
• Target lesions are quantitatively assessed 
• Non-target lesions are qualitatively assessed 
• Target Lesions: Must be EASILY (and reproducibly) 

measurable 
• • Must be representative of the disease (clearly metastasis) 

– Must be representative of distribution (choose) 
– measurable lesions from all involved organs) 



Measurable lesion 

 



RECIST - Tumor Response 

• Complete response (CR): Disappearance of all 
target lesions 

• Partial response (PR): > 30% decrease in the Sum 
of longest diameter (SLD) taking as reference the 
baseline SLD 

• Stable decrease (SD): Neither sufficient shrinkage 
to qualify for PR nor sufficient increase to qualify 
for PD 

• Progression (PD): > 20% increase in the SLD 
taking as reference the nadir compared to 
baseline measurement or present of new lesions 



Tumors in which cure by chemotherapy is 
possible in advanced-stage disease 

• Germ cell tumor  

• Testicular cancer 

• Hodgkin’s lymphoma 

• Aggressive non-Hodgkin’s lymphoma 

• ALL,AML 



Tumors in which useful responses by 
chemotherapy are possible in advanced-stage disease 

•  Breast Carcinoma 

•  Lung Carcinoma 

•  Colorectal Carcinoma 

•  Ovarian Carcinoma 

•  Prostate Carcinoma 



Chemotherapy 

Cancer chemotherapy may be 

• Primary 

• Palliative 

• Adjuvant 

• neoadjuvant 



Neoadjuvant and 
Adjuvant Therapy 

• What is Adjuvant Therapy? 
– Therapy given after surgery (post-operative therapy)  
– Indication: 

• Decrease the risk of cancer relapse 
• Decrease the risk of cancer mortality 

• Neoadjuvant Therapy 
– Indication: 

• Inoperable: Locally advanced disease 
• Operable: Breast conservation is not possible, but desired 
• Clinical status: Need time to optimize the patient for surgery 
• Breast cancer/ laryngeal cancer/ rectal cancer/ bladder 

cancer/ Osteosarcoma 



COMBINATION CHEMOTHERAPY : 
a strategy to increase response and tolerability and to 

decrease resistance 

1) use drugs with non overlapping toxicities so 
that each drug can be administered at  near 
maximal dose 

2)combine agents with different mechanisms of 
action to inhibit the emergence of broad 
spectrum drug resistance 



Major hormonal agents used in cancer 

 

Antonella Brunello 



Estrogen & Progesterone receptors 

• Several authors  demonstrated 
the  relationship of the 
cytosolic  form ER to the 
efficacy of  endocrine therapy. 

• The nuclear translocation and 
subsequent transcription are 
dependent on several co-
repressors  and activators. 

• The SRC co-activator action is 
particularly important in this 
regard. 

• Role also of ER- 



AIs vs TAM in Post menopause 

 



ATLAS: all subset benefit 

 



Current guidelines for adjuvant 
endocrine therapy in BC 

 

n engl j med 375;3 July 21, 2016 



TARGETED THERAPIES 

• While oncology of the 80s and 90s has been 
dominated by cytotoxic drugs, after 2000 
there has been a progressive shift towards the 
so-called TARGETED THERAPIES with the hope 
to achieve the “CURE” of Cancer 



WHICH RATIONALE? 

 



"Standard" vs "innovative" treatments 

• Cancer = genetic disease – Succession of 
genome alterations 



 



 



 



Secretion 

Proliferation  

Survival 

B Tombal 

PARP inhibition  
poly ADP ribose polymerase Olaparib, veliparib 



RECIST criteria VS Targeted therapy 
Computed Tomography-Based Tumor Density 

• So-called “Choi criteria” 
• Used in assessing tumor response in GIST, renal cell cancer, 

or hepatocellular cancer based on density on CT scans 
• This variation was prompted by the evident response to 

treatment with imatinib but with minimal tumor shrinkage 
• Still considered exploratory in GIST, and it is too soon to 

know of benefits in other histology. 



BUT HOPES HAVE NOT BEEN 
COMPLETELY FULLFILLED.. 

 



Drug Development time line 

 



 





 



 



cancer immunotherapy 

• This can be done in a couple of ways: 

 

• Stimulating your own immune system to work 
harder or smarter to attack cancer cells 

• Giving you immune system components, such as 
man-made immune system proteins 

 

• Some types of immunotherapy are also 
sometimes called biologic therapy or biotherapy. 



Mechanism of immunotherapy 

 
IFN 
IL-2 

BCG 
Prsotvac 



Biological therapy 

Biological response modifiers (BRMs): 

They change the way the body's defenses interact 

with cancer cells.  

• boost the body's ability to fight the disease.  

• direct the immune system's disease fighting powers to 

disease cells.  

• strengthen a weakened immune system. 

 



Biological therapy 

1-Interferons (IFN) 
• A type of BRM that naturally occurs in the body.  

• They have been shown to improve the way a cancer patient's 

immune system acts against cancer cells.  

– INFs may work directly on cancer cells to slow their growth,  

– they may cause cancer cells to change into cells with more normal 

behavior.  

• Some INFs may also stimulate natural killer cells, T cells, and 

macrophages. 



Biological therapy 

2-Interleukins (IL): (Aldesleukin) 

– Proteins (cytokines) that occur naturally in the body 

– stimulate the growth and activity of immune cells, such as 

lymphocytes, which work to destroy cancer cells 



Conditions for immunotherapy to work 

1. functional immune system 

2. minimal mass 

3. immunogenicity 



PREVALENCE OF DNA MUTATIONS IN CANCER 

 

• Melanoma 
• Lung 
• Bladder 
• Esophagus 
• Colon 

RCC 
Ovary 



The PD1- PDL-1 system 

• PD-1: protein on the surface of T-lymphocytes 

• PD-L1: tumor cells, macrophages, dendritic 
cells, etc.. 



PD1, PDL-1, CTLA-4 





IPILIMUMAB IN MELANOMA 

 



 



 



 



 



 

Durable effect 



 



 



Pembrolizumab 
(Anti PD-1 antibody 

 

NSCLC 



 



 



 



 



Nivolumab 
(Anti PD-1 antibody) 

 



 



 



 



FAST TRACK APPROVAL BY FDA 

 



 



RECIST Criteria: Clinical benefit 

• Waterfall plots have become increasingly popular 
because they depict the benefit or lack thereof in all 
patients as a continuum of response, rather than a 
dichotomized response rate 

DeVita VT, Cancer, 10° Ed. , Huang H, et al. Clin Cancer Res 2010 



• Post treatment with 
pembrolizumab 

The abscopal effect associated with a systemic 
anti-melanoma immune response 



 



PSEUDO-PROGRESSION 
Tumor Flare With Immunotherapy 

 



Immuno-oncology: time to rethink 
response assessment 

• Following immunotherapy, tumor lesions may increase in size 
due to the increased infiltration of T cells, even meeting 
criteria for RECIST-defined PD; 

• Previously undetectable lesions may appear. 

• Around 2009 the Immune-Related Response Criteria were 
developed and are used in some immunotherapy clinical 
trials: Departing from conventional RECIST, which defines any 
new lesion as PD, the immune response criteria allow the 
appearance of new lesions, adding them to the total tumor 
burden. 

• An increase in total tumor burden of >25% relative to baseline 
or nadir is required to define PD. 



Immuno-oncology: time to rethink 
response assessment 

 



Immuno-oncology: time to rethink 
response assessment 

• New lesions ≠ PD 
 

• Measure if measurable, add to target lesions 
 

• Non-target growth ≠ PD 
 

• ONLY total quantified disease PD can drive PD 
 
• … and don’t stop treatment for PD 
 
• If clinical benefit, continue treatment 



 



 EGFR wild type/ Sq cell CA 



 



 



Take home points 

• Management of cancer is rapid evolving 

• Incredibly exciting and effective new drugs! 

• New treatment , need to move to a tailored therapy 

• Biomarker for immunotherapy – not really there yet 

• The most appropriate treatment is the right drug, at 
the right time, for the right person, at the right place 
and by the right team 

• In the near future, Cancer will be managed as a chronic 
illness, nursing will be the major part in caring for 
chronic disease patients. 
 


