DR PORTER – BASIC CANCER BIOLOGY

HOT TOPICS IN ONCOLOGY

· Hormonal Adjuvant Treatment of breast cancer

· HRT and cancer

· Signal Transduction Inhibitors

· Monoclonal Antibodies

· New Cytotoxic Agents

· Psychosocial Aspects of cancer treatment

· Combined modality treatment (eg chemotherapy and radiotherapy in cervical Ca ( ( survival

CELL CYCLE










CLASSES OF ANTICANCER DRUGS

ALKYLATING AGENTS

ACTION : direct chemical reaction with DNA; an alkyl group is covalently bound to a DNA strand (or to 2 if a bifunctional alkylator is used)

EXAMPLES : nitrogen mustard, cyclophosphamide, ifosfamide, chlorambucil, procarbazine (has MAOI activity), dacarbazine (DTIC), nitrosureas (CCNU, BCNU, Me-CCNU), busulphan, melphalan

PLATINUM DRUGS

ACTION : direct chemical reaction with DNA; forming DNA-Pt crosslinks. A particular affinity for guanosine residues is present.G-G adducts are thought to be particularly cytotoxic.

EXAMPLES : cisplatinum, carboplatin


          OXAPLATIN (“hot drug”) – used in conjunction with 5FU in colorectal Ca


         (newer analogues under development)

ANTIMETABOLITES

ACTION : interfere with formation of new nucleosides; thus new DNA can’t be formed. Affects cells in the S phase.

EXAMPLES :
methotrexate



5FU



6 mercaptopurine (azathioprine)



Raltitrexed



{ Capacitabine (prodrug for 5FU), Eniluracil }



Purine Analogues



Cytarabine 



Fludarabine 



Chlorodeoxyadenosine (2 CDA)

TOPOISOMERASE II inhibitors

ACTION : interfere with normal function of topoisomerase II enzyme

EXAMPLES : 
Anthracyclines




Doxorubicin 




Epirubicin  ?less cardiotoxic




Idarubicin – penetrates CSF




Daunarubicin (not used in solid tumours)


Epipodophyllotoxins 




Etoposide




Teniposide




Etoposide phosphate



Miscellaneous 




Mitoxantrone (antrapyrazole)




Amsacrine 

TOPOISOMERASE I inhibitors

ACTION : inhibit normal function of topoisomerase I enzyme

EXAMPLES : topotecan, irinotecan (CPT-11) ***

TAXANES

ACTION : stabilize tubulin

EXAMPLES:  

Docetaxel (Taxotere)
Breast Ca, Lung Ca, Stomach Ca, Head & neck Ca, ovarian Ca

Paclitaxel (Taxol)


VINCA ALKALOIDS

ACTION : inhibits formation of tubulin from ( and ( subunits

Toxicity : peripheral neuropathy

EXAMPLES : vincristine, vinblastin, vinorelbin


          Miscellaneous (bleomycin, mitomycin C)


          Monoclonal Antibodies ***   


ALKYLATING AGENTS


Monofunctional or polyfunctional


Complex molecules with complex pharmacology


Side Effects :

General 
Specific 

· Nausea

· Myelosuppression


· Haemorrhagic cystitis (esp Ifosfamide)

· Cardiac toxicity (acute ventricular failure with ifosfamide and etoposide)

· Neurotoxicity – somnolence, hallucinations (ifosfamide, esp by mouth and in renal failure)

TOPOISOMERASE II inhibitors


Intercalative or nonintercalative


Side Effects :

General 
Specific 

· Alopecia

· Myelosuppression

· Mucositis

· Vomiting (less with etoposide)

· Hepatotoxicity

· Radiation sensitisation (esp anthracyclines)


· Cardiotoxicity (anthracyclines)

· Extravasation injury (anthracyclines > etoposide) – no i.m injections

TOPOISOMERASE I inhibitors


Side Effects :

General 
Specific 

· Myelosuppression

· Alopecia

· Nausea + Vomiting (mild)

· Mucositis

· Fatigue

· Abnormal LFTs
CPT-11 : Diarrhoea
· Acute – premed with atropine

· Late (>12hrs post treatment) - loperamide

INTERFERONS

2 classes of receptors found on all normal and malignant tissues:


Type I

IFN(, IFN(, IFN(

Type II   
IFN(
ACTIONS :

· Direct effects on cancer cells

· Indirect activity via immunological mechanisms

SIDE EFFECTS OF CHEMOTHERAPY DRUGS

“DRUG INDEPENDENT”

Myelosuppression – opportunistic infections (exclusion : vincristine, cisplatin, bleomycin)

Mucositis – oral, oesophageal, colorectal

Skin and nail changes   nb : 5FU/bleomycin
Lethargy

Alopecia

“DRUG SPECIFIC”


TAXOTERE
peripheral oedema


TAXOL

myalgia/bone pain


VINCRISTINE
neurotoxicity


CISPLATIN
ototoxicity, nephrotoxicity, peripheral neuropathy


BLEOMYCIN
pulmonary toxicity


DOXORUBICIN
  cardiomyopathy


Second malignancies : alkylating agents, etoposide

Late complications

1 .  Second cancers

A multistep process. Latency period of several years, means that only “cured” of 1st malignancy are of significant risk.

ABVD less likely to cause




Latent period
Cytogenic abnormality

Alkylators 
(
AML

Myelodysplasia 
3 -  5 yrs
5p-   7p-

Topoisomerase II inhibitors
(
AML (M4)
1 – 3 yrs
11q23

2. Infertility
DRUG RELATED

· Definite : chlorambucil, cyclophosphamide, melphalan, nitrogen mustard, busulphan, procarbazine
· Unlikely : methotrexate, 5FU, 6MP, vincristine, interferon

· Unknown : bleomycin

Female infertility : risk is age + drug dependent

3. Pulmonary toxicity
Bleomycin

Busulphan

BCNU

CCNU

Cyclophosphamide

RITUXIMAB (MABTHERA, RITUXAN)

Humanised monoclonal antibody.

ACTION : binds C1Q ( initiation of complement mediated cell lysis. Fc component recognises human cellular ......such as macrophages, NK cells ( potent ADCC

USE:

· Low grade lymphoma

· “synergy” with chemotherapy :  100% ORR in LGL with CHOP + mabthera [median duration of response >3yrs]

· “treatment of choice” for post-transplant lymphoproliferative disease

SIDE EFFECTS:

During infusion :
Headache, transient fever, hypotension, bronchospasm, “cytokine release syndrome”, pain at tumour site



Late :
Prolonged depletion of B cells in peripheral blood (5+ months)

- but no detectable immunodeficiency state

NEJM 2001

IMATINIB (STI 571)

· inhibits bcr-abl oncoprotein by occupation of ATP binding site

· also inhibits :

· c-kit (CD117, SCFR)

· PDGFR

· Mutated c-kit :

· Expressed in all cases of GIST (formerly leiomyosarcoma of stomach/small bowel)

· STI 571 result in > 50% reduction in FDG uptake on PET scans in 90% pts; objective responses in 40-60% pts with metastatic GIST

· Inhibition of normal c-kit or abl protein apparently unimportant

· Side effects : oedema (periorbital), headaches, nausea, haemorrhage, abdo pain

· Inactivated(eliminated) by hepatic metabolism – CYP 3A4

HERCEPTIN

Humanised monoclonal antibody to HER-2 (c-erb-B2, HER-2/neu).

HER-2 is related to HER-1 (EGF receptor)

Administered weekly

· Single agent response rate ~15%     (phase 2 studies)

· Very active in combination with chemo (5 mths OS)

Eg   1st line    
H + Taxol ( ORR 38% (vs 15% T)



H + AC    ( ORR 50% (vs 35% AC)

Side effects : 

· Generally few

· H + AC ( cardiotoxicity (CHF)  up to 28% ;  [H + T] ~ 2%

· Fever/chills

· Pain at tumour site

· Diarrhoea

· Nausea/vomiting

IRESSA (GEFITINIB)

EGF receptor (HER-1) antagonist (vs tyrosine kinase)  

-  orally active, selective epidermal growth factor receptor-tyrosine kinase inhibitor (EGFR-TKI) that targets and blocks growth signals within the cell. 

Phase 1 trials

***main indication = non-small cell lung Ca (NSCLC)

SE : diarrhoea + acneiform skin rash (both dose limiting and class specific)

CAPECITABINE

Use in breast Ca + bowel Ca

Metabolism pathway ( .......) – metabolised to 5FU


***Note :  dThd Pas enzyme (in the metabolism pathway) is found in greater proportion of cancer cells than in normal cells
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Rituximab (Mabthera ***, antiCD20 monoclonal antibody) – lymphoma


Edrecolomab (Panorex)


Transtuzumab (Herceptin ***, antiHER2 monoclonal antibody) SE:cardiomyopathy


Tositumomab (antiCD20 monoclonal antibody)








