Adjuvant chemotherapy for Colorectal Cancer

Clinical Scenario

Mr. C. has just been diagnosed with colorectal cancer. He comes to you seeking information. He wants to know why this has happened to him. He has been well in the past and has had diet controlled diabetes Type 2 for 3 years. He has occasional numbness of both feet. He does not smoke. He drinks 3 drinks of alcohol/day and has done so for more than 10 years. He thinks a distant relative may have had some sort of "bowel disease."

The specialist says he needs surgery and likely chemotherapy. Why does he need chemotherapy if they "cut out" the cancer? How will the surgeon and oncologist decide on a chemo regime for him? (Group C).

Why does Mr. C need chemotherapy?

Surgical resection of tumors is the primary treatment for colorectal cancer and despite best surgical techniques, advancement of the disease remains high with a 5-year survival rate of <5% (Gill & Goldberg, 2004).
Chemotherapy as an adjuvant therapy has been used since the 1960s to treat colorectal cancer. Its intent is to eradicate microscopic cancer cells that have potential for metastasis (Colwell, n.d.). In some cases it is used prior to resection for means of making the primary tumor smaller and easier to remove (Colwell). This is called neoadjuvant treatment and it is becoming more widely used in rectal cancer for sphincter preservation (Gerpen, 2003). Other possible benefits include decreased tumor seeding at time of surgery, no postoperative small bowel fixation in the pelvis, better oxygenation within the tumor area. This will increase radio-sensitivity and decrease toxicities (Colwell, Goldberg, & Carmel, 2004).
How will the surgeon and oncologist decide on a chemo regime for him?

Knowledge about chemotherapeutic drugs and cocktails, patient factors and published practice standards will contribute to the surgeon and oncologist’s decision on a chemo regime.

Chemotherapeutic drugs

Fluorouracil (5-FU) was the first chemotherapeutic agent to arrive on the scene to treat colorectal cancer and is considered the gold standard (Colwell, Goldberg, & Carmel, 2004). 5-FU was synthesized in 1957 and was used as a sole agent in the 1960s. It is a thymidylate synthase (TS) inhibitor that prevents formation of thymidine, and therefore impairs DNA synthesis (Colwell et al.). 
Studies suggest that the use of 5-FU improves the quality of life for patients with advanced disease rather than prolongs survival (NCCN, 2008). However as a single agent, 5-FU has a modest response rate of <10-15%, thus prompting an interest in its biochemical modulation. This enhances its cytotoxic activity without making it toxic in conjunction with another agent (Gill & Goldberg, 2004).
Studies published in 1989 and 1990 revealed the clinical benefit of 5-FU in the adjuvant therapy when used with levamisole, an antihelminthic agent with immunomodulatory properties. These initial trials demonstrated a significant survival rate (60% vs. 36%) when comparing the use of adjuvant chemotherapy with a population that had only surgery. As a result of these trials, the US National Institutes of Health (NIH) stipulated that all stage III patients should receive 5-FU and levamisole if unable to be placed in a clinical trial (Colwell et al., 2004).

Since then, leucovorin (folinic acid) has been used in conjunction with 5-FU because of its ability to enhance the antitumor properties of 5-FU. More recently, chemotherapeutic agents irinotecan, oxaliplatin, and capecitabine are being used with 5-FU (Gill & Goldberg, 2004). The rationale for combination chemotherapy is twofold. It is used to avoid single-agent drug resistance and using lower doses of each drug may decrease the amount of harmful effect to normal cells (McCance & Huether, 2006).
Dosing of chemotherapy 

The principle of dose intensity is important to deciding on a chemotherapy regime. There is a direct correlation between the dose of a chemo drug and the killing of tumor cells. This relationship is often logarithmic and therefore, small dose increases can really enhance its killing effect (McCance & Huether, 2006).

Patient factors

The patient’s age and co-morbidities as well as the staging of the disease are important factors to consider when contemplating the benefits of systemic therapy in patients with colorectal cancer (Figueredo, Coombes, & Mukherjee, 2008). 

Mr. C.’s age was not provided, but given that he has acquired NIDDM that is diet controlled, it would be fair to assume that he is at least middle age. The development of colorectal cancer is associated with aging. The risk of developing colorectal tumours becomes significant starting at 40 and increase until the eighth decade (Gerpen, 2003).
Prior to surgery it would be expected that a full work up would have been completed. Included in this should be extensive blood work including a complete blood count (CBC), platelets and chemistry profile. Anemia, leucopenia and thrombocytopenia are common side effects form chemotherapy or bone marrow invasion and need to be watched closely to prevent further complications such as infection and haemorrhage (McCance & Huether, 2006). A carcinogenic embryonic antigen (CEA) assay test is also used to monitor the treatment and possible recurrence of carcinoma in colorectal cancer.(Gerpen, 2003).
Evidence suggest that diets high in energy, saturated fat and high glycemic index carbohydrates combined with low levels of fibre and n-3 fatty acids may contribute to colorectal cancer through the growth-promoting effects of elevated levels of insulin, glucose, or triglycerides (Bruce, Wolever, & Giacca, 2000). Therefore, HbA1c testing should be done to determine if medications are needed to control the diabetes. In addition, the cause for Mr. C.’s neuropathy should be determined. Is it related to his diabetes, other circulatory issues, or poor nutrition? Pre-albumin levels would determine nutritional levels. Albumin levels < 30 would indicate a need for supplementation to boost to an optimal level; thus limiting the client’s predisposition to infection
Current treatment recommendations
Stage I
According to the National Comprehensive Cancer Network (NCCN) (2008) there is no data to support adjuvant therapy in Stage 1 (National Comprehensive Cancer Network [NCCN], 2008).
Stage II

Certain high risk Stage II patients that have tumours that invade bowel wall, perivascular invasion, poorly differentiated histology, inadequate lymph node sampling or perforate or obstruct the bowel may be considered for adjuvant treatment (National Comprehensive Cancer Network [NCCN], 2008; Figueredo, Coombes, & Mukherjee, 2008). Although several randomized clinical trials evaluating stage II colon cancer patients and adjuvant therapy versus surgery alone have shown to improve outcomes for stage II patients, the use of adjuvant chemotherapy in stage II disease remains controversial (Colwell et al., 2004). 

NNCN (2008) suggests the following: 

Decision-making regarding the use of adjuvant therapy for patients with stage II disease should incorporate patient/physician discussions individualized for the patient, and include explanations of the specific characteristics of the disease and the evidence related to the efficacy and possible toxicities associated with treatment, centering on patient care (p. MS-6).
Stage III

Following primary surgical treatment it is recommended that those with Stage III receive six months of adjuvant chemotherapy. A combination of 5-FU, leucovorin and oxaliplatin is the standard of care (NCCN, 2008). 

Stage IV
At stage IV, the colon cancer will have spread to other distant organs. Surgery is not usually done with the expectation of curing the cancer but instead with the goal of prolonging life or relieving symptoms. Chemotherapy may be done before surgery to shrink the existing tumour and again after surgery. If removing the tumour is too risky, they surgeon may form a colostomy or put a stent in the colon via colonoscopy. The same combination of 5-FU, leucovorin and oxaliplatin is used as the standard chemo regime (American Cancer Society, 2008).
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