	CANCER TREATMENT

	Aims of treatment

· Cancer treatment requires the cooperation of a multidisciplinary team to coordinate the delivery of the appropriate treatment (surgery, chemotherapy, radiotherapy and biological/endocrine therapy), supportive and symptomatic care, and psychosocial support. 

· While all members will have the patient's care as their central concern, someone, often the oncologist, has to take responsibility for the coordination of the many professionals involved. 

· Central to this Endeavour is the involvement of the patient, through education as to the nature of their disease and the treatment options available. 

· Good communication embodies a humane approach which preserves hope at an appropriate level through empathy and understanding of the patient's position. 


Malignant cancers are further categorized by the location from where the tumor cells arise.

a. Solid tumors 

· Carcinomas are tumors of epithelial cells. These include specific tissue cancers (e. g., lung, colon, and breast).

· Sarcomas include tumors of connective tissue such as bone (e.g., osteosarcoma) or muscle (e.g., leiomyosarcoma).

b. Hematological malignancies. 

· Lymphomas are tumors of the lymphatic system and include Hodgkin and non-Hodgkin lymphomas. 

· Leukemias are tumors of bloodforming elements and are classified as acute or chronic, myeloid or lymphoid.

	Status
	Description --Eastern Cooperative Oncology Group (ECOG)

	0
	Asymptomatic, fully active and able to carry out all predisease performance without restrictions

	1
	Symptomatic, fully ambulatory but restricted in physically strenuous activity and able to carry out performance of a light or sedentary nature, e.g. light housework, office work

	2
	Symptomatic, ambulatory and capable of all self-care but unable to carry out any work activities. Up and about more than 50% of waking hours: in bed less than 50% of day

	3
	Symptomatic, capable of only limited self-care, confined to bed or chair more than 50% of waking hours, but not bedridden

	4
	Completely disabled. Cannot carry out any self-care. Totally bedridden


	Curing cancer 


	· For most solid tumours local control is possible but not sufficient for cure because of the presence of systemic (microscopic) disease, while haematological cancers are usually disseminated from the outset. 

· Improvement in the rate of cure of most cancers is thus dependent upon earlier detection and effective systemic treatment. 

· The likelihood of cure of the systemic disease depends upon the type of cancer, its chemo-/hormonal sensitivity, and tumour bulk (microscopic or clinically detectable). 

· A few rare cancers are so chemosensitive that even bulky metastases can be cured, e.g. leukaemia, lymphoma, gonadal germ cell tumours, and choriocarcinoma. 

· For most common solid tumours such as breast and colorectal cancer, there is no current cure of bulky (clinically detectable) metastases, but micrometastatic disease treated by adjuvant chemotherapy (see below) after surgery can be cured in 10-20% of patients. 


	Palliation 


	· When cure is no longer possible, palliation, i.e. relief of tumour symptoms and prolongation of life, is possible in many cancers in proportion to their chemo- and radiosensitivity. 

· There is on average a 2-18 months prolongation in median life expectancy with treatments for solid tumours and up to 5-8 years for some leukaemias and lymphomas, with those with the most responsive tumours experiencing the greatest benefit. 

· The development of more effective chemotherapeutic drugs and better supportive care such as antiemetics. In addition, through early assessment during treatment, it is possible to stop palliation if there is no evidence of benefit within 6-8 weeks of starting 


Cause of carcinoma 

Many factors have been implicated in the origin of cancer. Some of these factors are as follows:

1. Viruses, including Epstein-Barr virus (EBV), hepatitis B virus (HBV), and human papillomavirus (HPV)

2. Environmental and occupational exposures, such as ionizing and ultraviolet radiation and exposure to chemicals, including vinylchloride, benzene, and asbestos

3. Lifestyle factors, such as high- fat, low- fiber diets and tobacco and ethanol use.

4. Medications, including alkylating agents and immunosuppressants

5. Genetic factors, including inherited mutations, cancer-causing genes

(Oncogenes), and defective tumor -suppressor genes.

	Measuring response to treatment 


	· Response to treatment can be subjective or objective. 
· A subjective response is one perceived by the patient in terms of, for example, relief of pain and dyspnoea, or improvement in appetite, weight gain or energy. 
· Such subjective response is a major aim of most palliative treatments. 
· Quantitative measurements of these subjective symptoms form a part of the assessment of response to chemotherapy, especially in those situations where cure is not possible and where the aim of treatment is to provide prolongation of good-quality life. 
· In these circumstances, measures of quality of life enable an estimate of the balance of benefit and side-effects to be made. 


	· Objective response to treatment is measured either as a complete response, which is a complete disappearance of all detectable disease clinically and radiologically or partial response, which is conventionally defined as more than a 50% reduction in the size of the tumour. 
· The terms used to evaluate the responses of tumours are given in Box 9.2. 
· The term 'remission' is often used with 'response' 
which if complete means an absence of detectable disease without necessarily implying a cure of the cancer. 


	Definitions of response


	Complete response
	Complete disappearance of all detectable disease

	Partial response
	More than 50% reduction in the product of the bidimensional diameters of the tumour

	Stable disease
	No change, or < 50% reduction and < 25% increase

	Progressive disease

Cancer  screening

	Increase in size of tumour by at least 25% at any site

	Serum tumour markers


	α-Fetoprotein
	Hepatocellular carcinoma, and non-seminomatous germ cell tumours of the gonads

	β-Human chorionic gonadotrophin (β-HCG)
	Choriocarcinomas, germ cell tumours and lung cancers

	Prostate-specific antigen (PSA)
	Carcinoma of prostate

	Carcinoma embryonic antigen (CEA)
	Gastrointestinal cancers

	CA-125
	Ovarian cancer

	CA-19-9
	Gastrointestinal cancers particularly pancreatic cancer

	CA-15-3
	Breast cancer
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Tumor biopsy. 
· The definitive test for the presence of cancerous cells is a biopsyand pathological examination of the biopsy specimen. 
· Several types of procedures are used in the pathological analysis of tumors, including evaluating the morphological features (appearance) of the tissue and cells, looking for cell-surface markers, and cytogenetic evaluation for specific chromosomal abnormalities.

Imaging studies, such as x- rays, CT scans, MRI, and positron-emissiontomography (PET), may be used to aid in the diagnosis or location of a tumor and to monitor response to treatment.

Other laboratory tests commonly used for cancer diagnosis include complete blood counts (CBCs) and blood chemistries
TNM classification
T=tumor:indicates tumor size and is classified from 0 to 4, with 0 indicating the absenceof tumor.

  N= node: indicates the presence and extent of regional lymph node spread and is classified from 0 to 3, with 0 indicating no regional lymph node involvement and 3 indicating extensive involvement.

 M= metastases: indicates the presence of distant metastases and is be classified as 0 (forabsence) or 1 (for presence of distant metastases).
	 (e.g as used for lung cancer)


	

	Tx
	Positive cytology only

	T1
	< 3 cm diameter

	T2
	> 3 cm/extends to hilar region/invades visceral pleura/partial atelectasis

	T3
	Involvement of chest wall, diaphragm, pericardium, mediastinum, pleura, total atelectasis

	T4
	Involvement of heart, great vessels, trachea, oesophagus, malignant effusion

	N1
	Peribronchial, ipsilateral hilar lymph node involvement

	N2
	Ipsilateral mediastinal

	N3
	Contralateral mediastinal, scalene or supraclavicular

	M0
	No distant metastases

	M1
	Metastases present


	Staging
Classifies cancers as stages 0- IV
Stages 

Description

I

Involvement of a single lymph node region of lymphoid structure (e.g., spleen, thymus, ……
II

Involvement of two or more lymph node regions on the same side of the diaphragm. The number of anatomic sites is indicated by a subscript.

III

Involvement of lymph node regions or structure on both

sides of the diaphragm.

III 1: With or without involvement of splenic, hilar, celiac, or portal nodes.

III 2: Involvement of para-aortic,iliac, or mesenteric.

IV

Involvement of extranodal site(s) beyond that designated E.

Treatment modalities

Adjuvant therapy for solid tumours
· This is defined as 
Treatment given in the absence of macroscopic evidence of metastases, to patients at risk of recurrence from micrometastases, after treatment of the primary lesion has been given.

·  'Neoadjuvant' therapy is given before primary therapy, which may shrink the tumor size and treat any micrometastases as soon as possible. 

· Micrometastatic spread by lymphatic or haematological dissemination often occurs early in the development of the primary tumor, and can be demonstrated by molecular biological methods capable of detecting the small numbers (1 in 106) of circulating cells. 
· Trials of treatment with local radiotherapy or endocrine, biological or chemotherapy treatments have shown a significant improvement in survival in common adult cancers such as breast, bowel, prostate, head and neck, cervical cancer, choriocarcinoma and gonadal germ cell cancers. 

· The careful selection of patients according to defined risk criteria, and the reduction of treatment toxicity to reach a balanced risk/benefit ratio.

·  Absolute improvements in survival of 5-10% and relative risk reductions in the order of 12-25% (dependent upon the pre-existing risk) have been achieved in common epithelial cancers such as bowel, breast and prostate, with greater absolute improvements of 25% in the more sensitive germ cell tumors. 

· On an individual patient basis the decision on whether adjuvant treatment will be worthwhile must include consideration of other factors such as the patient's life expectancy, concurrent conditions, and lifestyle priorities. 

Treatment of malignancy in sanctuary sites 
· A 'sanctuary site' is the term used to indicate that metastatic disease has involved a site that is not accessible to conventional drug therapy. 

· An example of this is leukaemic infiltration of the meninges in children with acute lymphoblastic leukaemia. 

· Because of the blood-brain barrier, agents such as vincristine and prednisolone do not enter the subarachnoid space in sufficient quantity to eliminate all the leukaemic cells, and are therefore ineffective in preventing the development of meningeal infiltration. 

· In order to treat these cells, intrathecal chemotherapy and/or cranial irradiation are required for patients at risk. 

Oncological emergencies
· Superior vena caval obstruction can arise from any upper mediastinal mass but is most commonly associated with lung cancer and lymphoma. The patient presents with difficulty breathing and/or swallowing, with stridor, swollen, oedematous facies and venous congestion. 
Treatment is with immediate steroids, vascular stents, anticoagulation and mediastinal radiotherapy or chemotherapy. Some tumors, e.g. lymphomas and germ cell tumors, are so sensitive to chemotherapy that this is preferred to radiotherapy, as the masses are likely to be both large and associated with more disseminated disease elsewhere. An early decision is necessary on the patient's likely prognosis, as ventilatory support may be required until treatment has had time to relieve the obstruction. 

· Spinal cord compression  needs to be rapidly diagnosed and urgent treatment arranged to salvage as much functional capacity as possible. Early neurological clinical features may be incomplete, more subjective than objective and gradual in onset. MR scanning is the investigation of choice. 
Treatment should begin with high-dose steroids followed by surgical decompression and radiotherapy to the affected vertebrae to achieve the best disease control and palliation. 

· Neutropenic sepsis. 

· Acute lysis syndrome. This occurs if treatment produces a massive breakdown of tumor cells, leading to increased serum levels of urate, potassium and phosphate. Urate deposition in the renal tubules can cause renal failure (hyperuricaemic nephropathy) requiring dialysis. The xanthene oxidase inhibitor (allopurinol) is given before treatment is started. Intravenous rasburicase, a recombinant urate oxidase, is occasionally used for prophylaxis and treatment but is very expensive. 

· Acute hypercalcaemia presents with vomiting, confusion, constipation and oliguria Treatment is by resuscitation with intravenous fluids until a saline diuresis is established, followed by i.v. pamidronate. 

· Raised intracranial pressure due to intracerebral metastases presents classically with headache, nausea and vomiting. However, for many there is a slower onset with non-specific symptoms such as drowsiness or mental deterioration. Treatment is by high-dose steroids and investigation by MRI as to whether surgery is appropriate or chemotherapy and radiotherapy are required. 

· Hyperviscosity affects those with a very high haematocrit (> 50), white cell count (> 100 × 109/L) or platelet cell count (> 1000 × 109/L) from untreated acute leukaemia, or polycythaemia. Treatment is by leucopheresis and plasmapheresis followed by chemotherapy treatment for the underlying malignancy. 

Haemopoietic stem cell transplantation 


	Bone marrow and transplanted cells may be: 

· autologous - from self or identical twin 

· syngeneic - from identical twin 

· allogeneic - from non-identical donor (matched or sometimes mismatched) 

· from umbilical cord blood. This is increasingly being used for adult and childhood leukaemia. 

It usually takes 2-3 weeks for engraftment to take and during this time patients need supportive care with nursing in isolated cubicles with air filtration. 


	Principles of autologous stem cell transplantation 


	· Autologous stem cells are used as rescue from myeloablative chemotherapy. 

· Haemopoietic stem cells are collected from the patients' bone marrow, or more commonly by leucopheresis from peripheral blood following administration of the growth factor granulocyte colony-stimulating factor (G-CSF) prior to chemotherapy.
·  They are stored by cryopreservation. These cells are then re-infused intravenously after an intensive, myeloablative chemotherapy regimen. 

· This approach has been particularly effective in relapsed leukaemias, lymphomas and in myeloma. 

· There is no risk of graft rejection or graft-versus-host disease (GVHD) but the graft-versus-tumor effect is lost (see below). 


	Principles of allogeneic stem cell transplantation 


	· Historically, the transplantation of donor haemopoietic cells has been combined with myeloablative chemotherapy ± radiotherapy.

·  This has the dual effects of treating the malignancy as well as immunosuppression that allows the graft 'to take'. 

· Anti-T cell antibodies are often given to reduce graft-versus-host disease and immune-related infection. 

· It is thought that the engraftment of the donor immune system, with antitumour activity (graft versus tumour), is primarily responsible for the increased effectiveness of this approach.

·  In general, ideal donors are fully matched at the major HLA antigens. Thus siblings are more likely to be found to be potential donors than unrelated volunteers. Some degree of HLA antigen mismatch may be tolerated in children, but is problematic in adults. 

· Allogeneic transplantation has been successfully used in acute and chronic leukaemias, and myeloma. 


	Complications
· include 'graft-versus-host disease', an immune reaction of the donor cells against normal host organs, which can affect 30-50% of transplant recipients and is potentially fatal in some cases. 

· Immunosuppression, both from conditioning therapy and from the immunosuppressive drugs (ciclosporin or tacrolimus) given to prevent graft-versus-host disease, results in a high incidence of opportunistic infections. 

· All patients receive prophylactic antibacterial, antifungal and antiviral drugs but infections still occur.

·  Mortality therefore from conventional allogeneic stem cell transplantation is a major problem, with 20-40% at risk of dying from the procedure, depending on the age and status of the recipient, and the degree of HLA compatibility of the donor . 


	Non-myeloablative allogenoic stem cell transplantation 


	· In this procedure, also known as 'reduced intensity' transplantation, conditioning therapy is non-myeloablative without radiation therapy but it is immunosuppressant. 

· The principle is that the anticancer effect of the stem cell transplantation will still be present without the complications of conventional allogeneic stem cell transplantation. 

· Mortality (mainly GVHD) is lower, and the technique is being used more widely, particularly in the elderly. 


