Early-stage rectal cancer — EML

The application sought endorsement of calcium folinate and fluorouracil (5-FU), already
listed on the Model List of Essential Medicines, for the treatment of early-stage rectal cancer.
In addition, the application sought the addition of oxaliplatin and capecitabine to the core
list of the Model List for the same indication.

The application, amended to include details of the Expert Committee’s

considerations and decision, is presented in this section.

Introduction

Early-stage rectal cancer is a potentially curable illness. Surgery is the most critical
component of the treatment for this malignancy. Over the past few decades, improvements
in surgical technique, specifically the development of the total mesorectal excision (TME),
have had a major impact on patient survival. Stage I rectal cancers are curable with surgery
alone. The treatment of stages II and III rectal cancer is more complex and should involve a
multidisciplinary approach: neoadjuvant chemoradiation with intravenous 5-FU or oral
capecitabine is the standard of care for patients with T4 and clinically node-positive disease,

and for some patients with T3 disease with low rectal tumours.

Public health relevance

Colorectal cancer is one of the most common, and deadly, malignancies; it has been
estimated that there are 1.2 million new cases a year worldwide. Globally, colorectal cancer
is the fourth most common cause of cancer-related deaths in men and the third most
common in women, killing an estimated 320 600 men and 288 100 women annually (1).

In the developed world, the death rate from colorectal cancer has been falling, largely
as a result of colonoscopy screening, which allows both the removal of precancerous polyps
and the detection of early-stage, curable disease. Because 90% of colon cancers occur in
patients who are at least 50 years old, the recommendation in countries that are able to
afford colonoscopy is for screening of the general population to begin at age 50 (2).

Because of the expense of colonoscopy, population-based screening programmes are
not usually feasible in many parts of the world. Added to poor access to health care, this
means that patients in low- and middle-income countries often present with more advanced
stages of colorectal cancer.

In the United States, 40% of colorectal cancer patients have localized disease (stage I

and II), 36% are regionally advanced (stage III) and 20% have metastases at presentation (3).
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Requirements for diagnosis, treatment, and monitoring

Diagnostics

Localized colorectal cancer often presents with one of the following symptoms: change in
bowel habits, blood in the stools, abdominal discomfort, and weight loss. The symptoms of
metastatic colorectal cancer depend on the site of metastasis (liver: right upper quadrant
abdominal pain, jaundice; lungs: chest pain, shortness of breath).

The primary mass in colorectal cancer can be diagnosed by rectal examination,
sigmoidoscopy or colonoscopy. A biopsy can be performed during endoscopy so that the
diagnosis of cancer may be confirmed pathologically.

A critical aspect of the evaluation of a colorectal cancer patient is establishing
whether metastatic disease is present. In high-resource health systems, computerized
tomography scan of the chest, abdomen and pelvis is performed routinely. In resource-
constrained settings, systemic evaluation with the less costly abdominal and pelvic
ultrasound is commonly employed. Preoperative rectal cancer staging, which evaluates the
T stage (the extent of spread through the layers that form the wall of the rectum) and N
stage (the extent of lymph node involvement) of the tumour, is also important in
establishing the degree of loco-regional invasiveness of the tumour. Where available, it is
performed by either rectal magnetic resonance imaging or endoscopic ultrasound, complex

and highly specialized methods with limited availability in resource-constrained settings.

Administration and care of patients

Administration requires intravenous infusion capacity and regular patient access to clinical
care. In developed countries administration is usually performed in outpatient facilities; in
other settings, patients may be treated in inpatient facilities. Antiemetics need to be
available. Monitoring requires that clinicians have access to laboratory facilities, as well as
the ability to recognize and address potential adverse events caused by the treatment itself.
Importantly, inpatient facilities capable of supporting patients with severe infections and
dehydration need to be readily available. Social and financial well-being can be impacted by
the side-effects of treatment and should also be monitored and addressed.

There are several regimens of 5-FU/calcium folinate with equal efficacy. The
modified de Gramont regimen is typically used because of its safety profile, but it requires
continuous IV infusion of 5-FU over 46 hours and hence is more complex to administer. The
Roswell Park regimen and single-agent oral capecitabine are alternatives that do not require

infusional 5-FU.

Management of chemotherapy side-effects

When chemotherapy is employed, laboratory evaluations play an important role in
monitoring patient safety. A complete blood count with differential assesses whether
patients are myelosuppressed and neutropenic. A comprehensive metabolic panel monitors

renal and hepatic function as well as electrolyte imbalances.
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Overview of regimens

Standard neoadjuvant regimens

* Chemoradiation with 5-FU
— continuous infusion 5-FU (225 mg/m? per 24 hours) Monday to Friday
throughout the course of radiation; or
— bolus regimen: 5-FU 400 mg/m? bolus IV + calcium folinate 20 mg/m? IV for
four days during weeks 1 and 5 of radiation.

* Chemoradiation with capecitabine
— capecitabine 825 mg/m? twice daily Monday to Friday throughout the course
of radiation.
Chemoradiation regimens with continuous infusional 5-FU or capecitabine are considered

optimal, but bolus 5-FU is a reasonable alternative where the ability to safely deliver
infusional 5-FU or capecitabine is not available. No clinical trials have shown superiority of
these two options over a bolus regimen but expert opinion and clinical trials data suggest
lower toxicity.

The Expert Committee noted that oxaliplatin is not used as part of neoadjuvant

chemoradiation for resectable primary rectal cancer.

Standard adjuvant regimens (after neoadjuvant treatment)

* FOLFOX-6 regimen for 8 cycles (4 months)
— calcium folinate 400 mg/m? IV on day 1 of each 14-day cycle
— 5-FU 400 mg/m? IV bolus on day 1 of each 14-day cycle
— 5-FU 1200 mg/m? daily as continuous infusion over 46 hours (days 1 and 2 of
each 14-day cycle)
— oxaliplatin 85 mg/m? IV on day 1 of each 14-day cycle.

* CapeOx (3-week cycle; 6 cycles)
— capecitabine 1000 mg/m? orally twice daily on days 1-14 of each 21-day cycle
— oxaliplatin 130 mg/m? IV over 2 hours on day 1 of each 21-day cycle.

* FLOX (8-week cycle; 4 months)
— 5-FU 500 mg/m? IV bolus weekly for 8-week cycle
— calcium folinate 500 mg/m? IV weekly for 6 weeks of each 8-week cycle

— oxaliplatin 85 mg/m? IV on day 1 of weeks 1, 3 and 5 of each 8-week cycle.
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Acceptable regimens where oxaliplatin is unavailable or contraindicated

= Roswell Park regimen of adjuvant chemotherapy with 4 cycles of 5-FU and
calcium folinate (4 months)
— calcium folinate 500 mg/m? IV bolus on days 1, 8 and 15 of each 28-day cycle
(i.e. weeks 1, 2 and 3 of each 4-week cycle)
- 5-FU 500 mg/m? IV bolus on days 1, 8 and 15 of each 28-day cycle (i.e. weeks
1, 2 and 3 of each 4-week cycle)

* Modified de Gramont regimen of adjuvant chemotherapy with 8 cycles of 5-FU
and calcium folinate (4 months)
— calcium folinate 400 mg/m? IV on day 1 of each 14-day cycle
— 5-FU 400 mg/m? IV bolus on day 1 of each 14-day cycle
— 5-FU 1200 mg/m? daily as continuous infusion over 46 hours (days 1 and 2 of

each 14-day cycle).

= Capecitabine as a single agent (3-week cycle; 6 cycles—4 months)
— capecitabine 1000 — 1250 mg/m? twice daily for 14 days of each 21 day-cycle.

Note: it is acceptable to use low-dose calcium folinate, i.e. 20 mg/m? instead of higher
doses (4). Fixed-dose 50 mg calcium folinate is also an option. If radiation therapy is
not available, adjuvant chemotherapy for 6 months is likely to lead to benefits

beyond surveillance alone.

The Committee did not support use of the Mayo clinic regimen of bolus 5-FU, given
that it is associated with greater toxicity than infusional 5-FU regimens: grade 3 or 4
neutropenia occurs more frequently (7.3% Mayo regimen versus 1.9% infusional regimen).
Non-haematological toxicities such as diarrhoea (7.3% versus 1.9%) and mucositis (12.7%

versus 1.9%) also occur more frequently (5).

Review of benefits and harms

Benefits

Early-stage rectal cancer is a potentially curable illness. Compared with early-stage colon
cancer, however, early-stage rectal cancers have a higher risk of local recurrence, and the
treatment paradigm has evolved to address this higher risk. Patients with locally advanced
rectal cancers receive multidisciplinary care involving surgery, radiation and chemotherapy.
In low-income countries, treatment of rectal cancer can be very challenging because of the
complexity and the cost of radiation, chemotherapy, imaging and supportive services.

As in colon cancer, surgery is the cornerstone of treatment for early-stage rectal
cancer. Locally advanced tumours are removed by either a sphincter-saving low anterior

resection or abdominoperineal resection . One of the biggest advances in the treatment of
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locally advanced rectal cancer was the development of the total mesorectal excision (TME),
which involves a sharp dissection and complete removal of the mesorectum. The TME
surgical approach reduces local recurrence rates from 12-25% to 5-6% (6-8). In advanced
health-care systems, TME is the standard of care and, given the significant improvement in
outcomes, strenuous efforts to adapt this surgical procedure should be made worldwide.

Neoadjuvant chemoradiation was developed to address the high risk of recurrence
associated with the disease and, where resources allow, it is the standard of care for patients
with stage II or III rectal cancer with T4 and clinically node-positive disease, and for some
patients with T3 disease with low rectal tumours. Patients with preoperatively staged
tumours that are T1-2/NO can be treated with surgery alone. Following surgery, if the
pathology shows a higher stage, these patients are candidates for postoperative
chemoradiation and adjuvant chemotherapy.

The evidence for chemoradiation being effective in the treatment of locally advanced
rectal cancer initially came from the GITSG protocol GI-7175 (9). This protocol randomized
227 patients into four groups: surgery alone, postoperative radiation, postoperative
chemotherapy, and postoperative chemoradiation. The chemoradiation group had superior
overall survival compared with the other groups, and this established chemoradiation as the
standard of care (10).

The question of whether chemoradiation should be given before or after surgery was
addressed by the German Rectal Cancer Study (11), which found that neoadjuvant
chemoradiation improved local control compared with postoperative chemoradiation. There
was no survival difference between the two arms. Notably, neoadjuvant chemoradiation
increased the number of sphincter-sparing surgeries and had less toxicity than postoperative
chemoradiation. The overall five-year survival rates were 76% and 74% respectively (P =
0.80). The five-year cumulative incidence of local relapse was 6% for patients assigned to
preoperative chemoradiotherapy and 13% in the postoperative-treatment group (P = 0.006)
(11).

The NSABP trial R-04 demonstrated that chemoradiation with capecitabine is
equivalent to chemoradiation with 5-FU (12). A German trial corroborated these findings
and suggested that capecitabine may be a little more effective than 5-FU (13). Five-year
overall survival in the capecitabine group was non-inferior to that in the 5-FU group (76%
(95% CI: 67-82) vs 67% (95% CI: 58-74); P = 0.0004; post hoc test for superiority P = 0.05).
Three-year disease-free survival was 75% (95% CI: 68-81) in the capecitabine group and 67%
(95% CI: 59-73) in the 5-FU group (P = 0.7). Similar numbers of patients had local
recurrences in each group (12 (6%) in the capecitabine group vs 14 (7%) in the 5-FU group; P
= 0-67), but fewer patients in the capecitabine group developed distant metastases (37 (19%)
vs 54 (28%); P =0.04).

Adjuvant 5-FU based chemotherapy is the standard of care in the developed world
for patients who have undergone neoadjuvant chemoradiation. This recommendation is
largely based on the successful use of adjuvant chemotherapy in colon cancer (14-16). In
addition, a recent trial demonstrated that rectal cancer patients treated with eight cycles of
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adjuvant FOLFOX had improved disease-free survival compared with patients treated with
eight cycles of adjuvant 5-FU/calcium folinate (17).

As regards use of oxaliplatin as part of FOLFOX or CapeOx regimens in the adjuvant
treatment setting, however, the Expert Committee noted that the PETACC-6 study did not
show a statistically significant difference in disease-free survival between CapeOx and
single-agent capecitabine (18). Results from the German CAO/ARO/AIO-04 trial, which
compared bolus 5-FU with FOLFOX, showed a difference in disease-free survival at 3 years
of 75.9% versus 71.2% (hazard ratio (HR) 0.79; 95% CI: 0.64-0.98) favouring FOLFOX (19);
however, no difference in overall survival was observed between the two groups. In the
Phase II ADORE trial, 3-year disease-free survival was 71.6% in the FOLFOX group and
62.9% in the 5-FU + leucovorin group (HR 0.657; 95% CI: 0.434-0.994; P = 0.047) (17). Given
the variability in the results of these trials regarding the benefit of oxaliplatin-containing
treatment regimens, the Committee considered that the evidence was not sufficiently strong
to support adjuvant treatment regimens containing oxaliplatin as the standard of care: it is
possible that they deliver no additional benefit over 5-FU-based regimens or single-agent
capecitabine.

The choice of fluoropyrimidine IV bolus or infusion 5-FU, or oral capecitabine
depends upon local experience and the availability of resources. In general, the toxicity of
infusion and oral regimens is lower than that of bolus regimens. Several studies have
demonstrated equivalence between low-dose (20 mg/m?) and high-dose (500 mg/m?) calcium
folinate when administered with 5-FU (4); the Committee considered that low-dose calcium

folinate should be the default recommendation.

Harms and toxicity considerations
Common

Frequent adverse effects of 5-FU/calcium folinate combination therapy are diarrhoea and
associated dehydration, neutropenia (uncommonly leading to infection in <2% of patients),
anaemia, and mucositis (16, 17, 20). Palmar—plantar erythrodysaesthesia (hand—foot)
syndrome is associated with 5-FU and capecitabine, with an increased incidence of up to
60% in patients treated with capecitabine; typically, it resolves following interruption of
treatment (21).

Oxaliplatin-containing regimens such as FOLFOX can lead to sensory neuropathy
(24-92% of patients), which is often acute and reversible but may be persistent at high
cumulative doses (16). In one study, the FOLFOX regimen caused significant grade 3
neuropathy in 18% of patients (22).

Patients treated with chemoradiation may also experience rectal discomfort and skin

breakdown, and female patients are at risk of vaginal stenosis and infertility (11, 20, 23).
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Serious

Diarrhoea occurs in up to 50% of patients treated with 5-FU or capecitabine. It can be severe,
may require hospital admission for IV fluid replacement, and is often dose-limiting (16, 20).

Recommendations

Based on the available evidence, the Expert Committee recommended the addition of
capecitabine to, and endorsed the use of already-listed fluorouracil and calcium folinate on,
the complementary list of the Model List of Essential Medicines as neoadjuvant and

adjuvant treatment of early-stage rectal cancer.

The Committee did not recommend addition of oxaliplatin to the Model List for this
indication. The Committee noted that oxaliplatin is not used as part of neoadjuvant
chemoradiation for resectable primary rectal cancer. Additionally, the Committee
considered that current evidence was not sufficiently strong to support adjuvant treatment
regimens containing oxaliplatin as the standard of care: it is possible that they deliver no

additional benefit over fluorouracil-based regimens or single-agent capecitabine.

1. Jemal A, Bray F, Center MM, Ferlay ], Ward E, Forman D. Global cancer statistics.
CA Cancer J Clin. 2011;61(2):69-90.

2. Burt RW, Cannon JA, David DS, Early DS, Ford JM, Giardiello FM, et al. Colorectal
cancer screening. ] Natl Compr Canc Netw. 2013;11(12):1538-75.

3. Colorectal cancer facts & figures 2011-2013. Atlanta, GA: American Cancer Society;
2011 [Available from:

http://www.cancer.org/acs/groups/content/@epidemiologysurveilance/documents/document
[acspc-028312.pdf.

4. Haller DG, Catalano PJ, Macdonald JS, O'Rourke MA, Frontiera MS, Jackson DV, et
al. Phase III study of fluorouracil, leucovorin, and levamisole in high-risk stage II and III
colon cancer: final report of Intergroup 0089. J Clin Oncol. 2005;23(34):8671-8.

5. de Gramont A, Bosset JF, Milan C, Rougier P, Bouche O, Etienne PL, et al.
Randomized trial comparing monthly low-dose leucovorin and fluorouracil bolus with
bimonthly high-dose leucovorin and fluorouracil bolus plus continuous infusion for
advanced colorectal cancer: a French intergroup study. ] Clin Oncol. 1997;15(2):808-15.

6. Wibe A, Moller B, Norstein ], Carlsen E, Wiig JN, Heald R], et al. A national strategic
change in treatment policy for rectal cancer--implementation of total mesorectal excision as
routine treatment in Norway. A national audit. Dis Colon Rectum. 2002;45(7):857-66.

7. MacFarlane JK, Ryall RD, Heald R]. Mesorectal excision for rectal cancer. Lancet.
1993;341(8843):457-60.
8. Maurer CA, Renzulli P, Kull C, Kaser SA, Mazzucchelli L, Ulrich A, et al. The impact

of the introduction of total mesorectal excision on local recurrence rate and survival in rectal
cancer: long-term results. Ann Surg Oncol. 2011;18(7):1899-906.

9. Prolongation of the disease-free interval in surgically treated rectal carcinoma.
Gastrointestinal Tumor Study Group. N Engl ] Med. 1985;312(23):1465-72.

Extract from WHO Technical Report Series 994, 2015


http://www.cancer.org/acs/groups/content/@epidemiologysurveilance/documents/document/acspc-028312.pdf
http://www.cancer.org/acs/groups/content/@epidemiologysurveilance/documents/document/acspc-028312.pdf

10. Douglass HO, Moertel CG, Mayer R], Thomas PR, Lindblad AS, Mittleman A, et al.
Survival after postoperative combination treatment of rectal cancer. N Engl ] Med.
1986;315(20):1294-5.

11. Sauer R, Becker H, Hohenberger W, Rodel C, Wittekind C, Fietkau R, et al.
Preoperative versus postoperative chemoradiotherapy for rectal cancer. N Engl ] Med.
2004;351(17):1731-40.

12. Allegra CJ, Yothers G, O'Connell MJ, Roh MS, Lopa SH, Petrelli NJ, et al. Final results
from NSABP protocol R-04: Neoadjuvant chemoradiation (RT) comparing continuous
infusion (CIV) 5-FU with capecitabine (Cape) with or without oxaliplatin (Ox) in patients
with stage II and III rectal cancer. ASCO Meeting Abstracts, ] Clin Oncol. 2014;32(15
suppl.):3603.

13. Hofheinz RD, Wenz F, Post S, Matzdorff A, Laechelt S, Hartmann JT, et al.
Chemoradiotherapy with capecitabine versus fluorouracil for locally advanced rectal cancer:
a randomised, multicentre, non-inferiority, phase 3 trial. Lancet Oncol. 2012;13(6):579-88.

14. Moertel CG, Fleming TR, Macdonald JS, Haller DG, Laurie JA, Goodman PJ, et al.
Levamisole and fluorouracil for adjuvant therapy of resected colon carcinoma. N Engl ]
Med. 1990;322(6):352-8.

15. Gill S, Loprinzi CL, Sargent DJ, Thome SD, Alberts SR, Haller DG, et al. Pooled
analysis of fluorouracil-based adjuvant therapy for stage II and III colon cancer: who
benefits and by how much? J Clin Oncol. 2004;22(10):1797-806.

16. André T, Boni C, Mounedji-Boudiaf L, Navarro M, Tabernero ], Hickish T, et al.
Oxaliplatin, fluorouracil, and leucovorin as adjuvant treatment for colon cancer. N Engl ]
Med. 2004;350(23):2343-51.

17. Hong YS, Nam BH, Kim KP, Kim JE, Park SJ, Park YS, et al. Oxaliplatin, fluorouracil,
and leucovorin versus fluorouracil and leucovorin as adjuvant chemotherapy for locally
advanced rectal cancer after preoperative chemoradiotherapy (ADORE): an open-label,
multicentre, phase 2, randomised controlled trial. Lancet Oncol. 2014;15(11):1245-53.

18. Schmoll HJ, Twelves C, Sun W, O'Connell M]J, Cartwright T, McKenna E, et al. Effect
of adjuvant capecitabine or fluorouracil, with or without oxaliplatin, on survival outcomes
in stage III colon cancer and the effect of oxaliplatin on post-relapse survival: a pooled
analysis of individual patient data from four randomised controlled trials. Lancet Oncol.
2014;15(13):1481-92.

19. Rodel C, Liersch T, Fietkau R, Hohenberger W, Graeven U, Hothorn T, et al.
Preoperative chemoradiotherapy and postoperative chemotherapy with 5-fluorouracil and
oxaliplatin versus 5-fluorouracil alone in locally advanced rectal cancer: Results of the
German CAO/ARO/AIO-04 randomized phase III trial. ASCO Meeting Abstracts, ] Clin
Oncol. 2014;32(15 suppl.):3500.

20. Krishnamurthi SS. Enterotoxicity of chemotherapeutic agents. In: UpToDate
[website]. Waltham, MA: UpToDate; 2014.

21. Payne AS, Savarese DMF. Cutaneous complications of conventional chemotherapy
agents. In: UpToDate [website]. Waltham, MA: UpToDate; 2014.

22. de Gramont A, Figer A, Seymour M, Homerin M, Hmissi A, Cassidy ], et al.
Leucovorin and fluorouracil with or without oxaliplatin as first-line treatment in advanced
colorectal cancer. ] Clin Oncol. 2000;18(16):2938-47.

23. Welt CK, Shapiro CL. Ovarian failure due to anticancer drugs and radiation. In:
UpToDate [website]. Waltham, MA: UpToDate; 2014.

Extract from WHO Technical Report Series 994, 2015



Extract from WHO Technical Report Series 994, 2015



