Oncology 2003 

1) Some chemo drugs have linear kinetics for tumour kill.  What is the reason for this.?

A) Kills same number of cells

B) Kills same fraction of cells

C) Intracellular effect

RPA Version

1. Chemotherapy mechanism 1st order kinetics[?]:

a. Kill same number of cancer cells in a given time

b. Kill same proportion of cancer cells in a given time

c. Increase cancer cells’ sensitivity

d. Increase killing with a prolonged exposure

e. ?

Zero order kinetics: Fixed amount (quantity) of the drug is eliminated per given time. Eg: ETOH

First order or linear Kinetics: Fixed proportion or percentage of the drug eliminated per unit time.

Using those principles of drug elimination to anti-tumour drugs, the linear kinetics would be “Killing same fraction of cells”.

Answer B

2) Premenopausal woman has breast Ca.  ER/PR positive.  What is the best way to inhibit the endocrine effect of the tumour?

a) chemo

b) progestin

c) aromatase inhibitor

d) SERM

e) LHRH agonists

It has since become clear that human breast cancers are dependent upon estrogen and/or progesterone for growth, and that this effect is mediated through ERs and progesterone receptors (PgRs). Not surprisingly, both receptors are overexpressed in malignant breast tissue.

Both ER and PgR are members of the nuclear hormone receptor superfamily that includes the androgen receptor and retinoid receptors. These receptors are located in the cytosol of target cells, and operate as ligand-dependent transcription factors.

The responsiveness of a tumor to hormone therapy is an important parameter in breast cancer management. Hormone therapy offers several advantages over cytotoxic chemotherapy for the treatment of breast cancer. Among all women with newly diagnosed metastatic breast cancer, approximately 30 to 40 percent will have an objective response to hormone therapy, and these responses can sometimes last for several years. Furthermore, a substantial number of patients receiving hormone therapy will have a clinically significant period of disease stability, with neither disease progression nor regression [4-6]. Hormone therapy is also relatively nontoxic. Although objective response rates are higher with first line chemotherapy (50 to 60 percent), toxicity is worse and responses are generally not durable.

However, not all patients with breast cancer benefit from hormone therapy. It is now established that measurement of tumor ER and/or PgR levels can best identify those women who are endocrine-responsive, and therefore most likely to benefit from hormone therapy, while identifying those who are unlikely to respond, and better served by cytotoxic chemotherapy. Measurement of these receptors has become a routine part of the evaluation of breast cancers.

ER+/PgR+ tumors have a higher rate of response to endocrine therapy, and possibly survival when compared to tumors expressing only ER.

Similar to advanced disease, the hormone receptor status of the primary breast tumor also predicts the efficacy of adjuvant hormone therapy. The best data examining the relationship between hormone receptor status and benefit from adjuvant hormone therapy comes from the overview analyses conducted by the Early Breast Cancer Trialists Collaborative Group (EBCTCG). A meta-analysis of 55 trials that included over 37,000 women with early stage breast cancer who were randomly assigned to adjuvant tamoxifen versus no adjuvant tamoxifen came to the following conclusions:

  •  For women with ER+ breast cancer, five years of tamoxifen was associated with a 50 percent reduction in the relative risk of relapse, and a 28 percent reduction in the relative risk of death.

  •  For women whose tumors were ER-unknown, adjuvant tamoxifen was associated with a 37 percent reduction in the relative risk of relapse and a 21 percent reduction in the relative risk of death

  •  For women with ER- breast cancer, adjuvant tamoxifen provided no significant benefit, either for recurrence or cause-specific death.

The magnitude of the benefit was directly related to the amount of ER protein. Women whose tumors had >100 fmol/mg of protein had a significant larger risk reduction in the risk of recurrence (60 versus 43 percent) and death (36 versus 23 percent) from five years of tamoxifen compared to patients with lower amounts. Knowledge of PgR status did not provide additional predictive information with the possible exception of the small subgroup of patients who were ER-/PgR+. This group did experience a 23 percent reduction in the relative risk of recurrence, and a 9 percent reduction in the risk of death, but in neither case was the result statistically significant.

The efficacy of endocrine approaches to the treatment of metastatic breast cancer was first suggested in 1896 [1]. At about the same time, irradiation of the ovaries following primary breast cancer surgery was suggested; this represented perhaps the first form of adjuvant (postoperative) systemic therapy. Ovarian ablation became standard therapy in the 1950s and 1960s, both for women with metastatic disease and in the adjuvant setting. This approach was most effective in women whose tumors expressed estrogen (ER) or progesterone receptors (PgR) [2].

The goal of hormone therapy is to prevent breast cancer cells from receiving stimulation from endogenous estrogen. After the 1960s, surgical and radiation approaches to ovarian ablation were gradually replaced with pharmacologic methods, including blockade of the estrogen receptor (eg, tamoxifen) or suppression of estrogen synthesis by luteinizing hormone-releasing hormone (LHRH) agonists (eg, goserelin) in premenopausal women or by aromatase inhibitors (eg, anastrozole) in postmenopausal women. These agents continue to supplement and rival chemotherapeutic and radiation approaches for adjuvant therapy.

The best adjuvant treatment regimen for premenopausal women remains uncertain. Adjuvant combination chemotherapy regimens such as FEC (cyclophosphamide, epirubicin, and 5-fluorouracil) [37], CAF, CMF, or AC (doxorubicin and cyclophosphamide) with or without paclitaxel [38], have become the treatments of choice for premenopausal women. In the 1998 EBCTCG overview, combination chemotherapy produced a 7 to 11 percent absolute increase in survival at ten years in premenopausal women [16]. FEC appears to provide superior disease-free and overall survival compared to CMF, but has not been directly compared with either AC or AC plus paclitaxel in a randomized trial.

Some data suggest that ovarian ablation by surgery, irradiation, or an LHRH agonist, with or without the addition of tamoxifen, is a viable alternative to CMF or AC in premenopausal women with ER- and/or PgR-positive, low or intermediate risk early breast cancer. 

Answer

a. Chemo would help reduce recurrence and mortality. More toxic. Will not influence endocrine effects as asked in the question.

b. Progestin would help the tumour grow as it is PgR +ve

c. Aromatase inhibitor useful in post-menopausal women

d. SERM -  Raloxifene is currently approved for the prevention and treatment of osteoporosis, but not breast cancer prevention.

E. LHRH agonist – Goserelin – suppresses estrogen synthesis. Will reduce hormonal effects.

