
Abstract. Aim: To assess the long-term outcome in a cohort
of patients treated with preoperative chemotherapy using
pemetrexed (Alimta) for rectal cancer. Patients and Methods:
A prospective phase I/II study on preoperative chemotherapy
using Alimta was conducted during 2006-2008. The long-term
outcome was assessed here for both the study group (n=37)
and the reference group (n=87). The focus was on cancer
recurrence and survival with consideration of initial tumour
stage and treatment response. Results: There was one
recurrence, each in stages I and II and three (23.1%) in stage
III in the Alimta-treated group. One patient remains disease,
free after surgery for metastasis. Patients with more symptoms
remaining after treatment had a higher risk of recurrence.
Conclusion: The initial Alimta study concluded that treatment
was feasible in rectal cancer with significant reductions in
tumour symptoms and size. The long-term outcome is
acceptable and does not provide evidence against the concept
of preoperative chemotherapy using Alimta.

The chance to cure a patient with rectal cancer is associated
with the possibility of radical surgical tumour removal (1).
However, even the most skilled surgeons cannot cure
disseminated cancer. The risk of local recurrences, which often
lead to a troublesome palliative situation, has decreased. The
implementation of the meticulous surgical technique of total
mesorectal excision (TME) and the use of preoperative
radiotherapy has clearly improved the results along with better
preoperative staging through magnetic resonance imaging
(MRI) (2-4). The main remaining threats to a patient’s life,
however, are circulating cancer cells or small metastases yet
undetectable by current imaging. Although resection of
metastases in most organs is possible, long-term survival is
greatly reduced. Locally advanced tumours, emergency

procedures and, most prominently, the presence of lymph node
metastases, are all factors that increase the risk of remaining
disease and thus of a future cancer recurrence. Such
uncertainties are often considered indication for adjuvant
chemotherapy after radical surgery. 

There are, however, some disadvantages of postoperative
chemotherapy. The time required for postoperative recovery
delays systemic treatment of possible circulating tumour cells.
Another factor is the inflammatory response to surgery itself,
which could be of relevance for the possible development of
disseminated cells into metastases (5). Such theories have
been the foundation for the concept of a preoperative
chemotherapy strategy (6). The term neoadjuvant treatment is
correct but should be distinguished from conversion therapy,
meaning a regime, often of radio-chemotherapy, with the
intent of making a tumour resectable. There are some clinical
studies on preoperative chemotherapy, such as the ongoing
Foxtrot trial where pilot data have been published (7).
Another study, already published, was the Alimta trial using
pemetrexed for patients with rectal cancer (8, 9). The study
showed a significant reduction of tumour-related symptoms
and tumour size, with a low risk of higher grade side-effects,
and concluded that the Alimta treatment is feasible in rectal
cancer. The observation time is now adequate for assessing
the long-term results of the patients included in that study.
The aim of this study was to assess the long-term outcome
after a study of preoperative chemotherapy, using pemetrexed
(Alimta) in rectal cancer. 

Patients and Methods 
A prospective phase I/II study on preoperative chemotherapy using
Alimta was conducted between June 1, 2006 and January 30, 2008
with a total of 37 included patients. The inclusion criteria were a
confirmed diagnosis of an adenocarcinoma of the rectum and good
general condition (8). Patients planned for local excision or
palliative surgery were excluded. Another 87 patients treated for
rectal cancer during the same time period, but who were either
ineligible, or declined participation, served as a reference group.
All included patients received three cycles of intravenous infusion
of Alimta at 500 mg/m2 along with vitamin supplementation and
dexamethasone preoperatively. MRI scans were scheduled before
and after treatment. Surgery and possible preoperative
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radiotherapy was given according to regular guidelines. The study
was approved by the regional Ethical Review Board and
participation was voluntary.

The present study is a retrospective descriptive assessment of
outcome. The patients in both study and reference groups have been
assessed. The most common follow-up consisted of yearly clinical
examination with rigid rectosigmoidoscopy/perineal examination,
with yearly chest X-ray and computerized tomography of the liver.
Data were retrieved through patients’ charts and registries.
Recurrences and deaths were recorded, with the latter divided into
cancer-related or non-cancer. If there was any uncertainty
concerning the latter, the death was considered as cancer-related.
The outcome was assessed and described, grouped by the primary
cancer staging from the examination of the specimen. Furthermore,
outcome was also correlated to treatment effect on tumour size and
symptoms. Any further operations during the follow-up time and
their indication in the Alimta group were also recorded. The cancer
staging system used was TNM version 6 (10). JMP 8.0 statistics
software (SAS Inc., Cary, NC, USA) was used. Only descriptive
statistics were performed.

Results

The patients in the Alimta-treated group (n=37) had a median
age of 61 years and a high proportion of males (26/37,
70.2%). Eleven (29.7%) patients, mainly with stage III
disease, received postoperative adjuvant chemotherapy with
5-Flourouracil (5-FU) and Eloxatin (oxaliplatin) regimes.
The stage distribution as well as node assessment and
positivity, are shown in Table I. The median follow-up was
60 (range 54-72) months, during which the two patients with
stage IV disease died. A further five, one of whom is disease-
free after liver surgery, have had cancer recurrence. One
patient has died due to a cause other than cancer. There were
no clear relationships between the risk of recurrence and
treatment side-effects or tumour downsizing. Recurrence was
associated with high T-stage, N2 status and/or low
differentiation grade. Patients with more symptoms
remaining after treatment were more likely to have a
recurrence. Two patients were operated on due to incisional
hernias, one due to mechanical bowel obstruction, and one
has had the anastomosis converted into a stoma due to poor
continence function.

The patients in the contemporary reference group (n=87)
had a median age of 68 years, with more females (48/87,
55.1%). Seventeen (19.5%) patients, mainly with stage III
disease, received postoperative adjuvant chemotherapy with
5-FU and Eloxatin regimes. The stage distribution as well as
node assessment and positivity are also shown in Table I.
The median follow-up for this group was 61 (range 53-71)
months. One patient moved from the area and was thus lost
to follow-up. Twelve patients have died from causes other
than cancer and 18 (20.7%) from cancer, including the nine
with stage IV disease. Two remain alive with known
recurrences.

Discussion

The initial Alimta study concluded that treatment was feasible
in rectal cancer with significant reductions in tumour symptoms
and size. The follow-up time was then too short to evaluate the
patients’ long-term outcome. With a median follow-up time of
five years there have been five recurrences among 35 patients
with stage I-III disease. The finding of three recurrences in
stage III is of interest and could translate into a 5-year cancer-
specific survival of 77%. Data from the Surveillance,
Epidemiology and End Results Program (SEER) suggest 71%
survival for those with T1-2N1 disease, 54.9% for those with
T3N1 and worse for those with T4 or N2 tumours in colon
cancer (11). Another large series, reports stage III survival
ranging from 44-83% depending on sub-stage (12). However, it
is always difficult to compare survival figures as there are many
influencing factors including, in stage III disease, the degree of
lymph-node positivity or lymph-node ratio (13). Moreover, as
the primary study was designed mainly for feasibility, and due
to the limited number of patients in the study, we should not
argue any superiority of the strategy but rather conclude that
the data do not mandate an end for studies on preoperative
chemotherapy. The mentioned limitations are also the reason
for not carrying out statistical analyses in the present study.

The finding that more symptoms remaining after treatment
were more common for patients who later developed a
recurrence was expected as the larger symptom load was
related to the incidence of more advanced tumours. The poorer
outcome in the reference group could have several
explanations. One important is the difference in demography
(14). As the patients were older in this group, the rate of non-
cancer deaths may be increased, which would affect the
relationship between cancer-specific and overall survival. There
is also an important limitation to that group. Due to age and
often related co-morbidity, there were patients ineligible for
radiological follow-up. Thus, there could be emerging
recurrences unknown to us in that group.

One specific difficulty with a preoperative treatment strategy
is the accuracy of preoperative staging. The standard used for
postoperative decision-making is the histological examination
of the specimen. Preoperatively, we have to rely on MRI and/or
rectal ultrasonography, which both have their weaknesses, with
the latter being better for early tumours but with limitations in
size and depth for larger ones. Of special concern is lymph-
node staging. In the studied group, there could be patients who
actually at first did have node metastases, but after the given
therapy had a more benign stage. The same principle could also
plausibly apply to T-staging, which could result in a stage
migration phenomenon. 

There are, in our opinion, plausible advantages as mentioned
in the introduction of preoperative chemotherapy. However, this
goes for patients with a high risk of already having node
metastasis and who thus are highly likely to have
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chemotherapy at some point. Likewise, a high level of certainty
of node negativity would suggest early surgery and possibly
even limited resections. Further development of preoperative
staging would therefore be of interest. A higher accuracy could
enhance the options for preoperative treatment. Larger clinical
studies are needed to fully evaluate the use of preoperative
chemotherapy and criteria for optimal patient selection. Finding
molecular markers that, together with MRI, could further
increase the accuracy of node staging would be of interest for
future research.

Conclusion

The initial Alimta study concluded that treatment was feasible
in rectal cancer, with significant reductions in tumour
symptoms and size. The long-term outcome is acceptable and
does not provide evidence against the concept of preoperative
chemotherapy.

Acknowledgements

We would like to thank the Swedish Cancer Society, Gothenburg
University and the Anna-Lisa and Bror Björnsson Foundation for the
independent financial support of our research. We would also like to
express our great appreciation of our research nurse Hillevi Björkqvist
for her dedicated work with the Alimta study. 

References
1 Kehoe J and Khatri VP: Staging and prognosis of colon cancer.

Surg Oncol Clin N Am 15(1): 129-146, 2006.
2 Kusunoki M and Inoue Y: Current surgical management of rectal

cancer. Dig Surg 24(2): 115-119, 2007.
3 Iafrate F, Laghi A, Paolantonio P, Rengo M, Mercantini P, Ferri M,

Ziparo V and Passariello R: Preoperative staging of rectal cancer
with MR imaging: Correlation with surgical and histopathologic
findings. Radiographics 26(3): 701-714, 2006.

4 Dighe S, Swift I, Magill L, Handley K, Gray R, Quirke P, Morton
D, Seymour M, Warren B and Brown G: Accuracy of radiological
staging in identifying high-risk colon cancer patients suitable for
neoadjuvant chemotherapy: A multicentre experience. Colorectal
Dis 14(4): 438-444, 2011.

5 Miki C, Tanaka K, Inoue Y, Araki T, Ohi M, Mohri Y, Uchida K
and Kusunoki M: Perioperative host tumor inflammatory
interactions: A potential trigger for disease recurrence following a
curative resection for colorectal cancer. Surg Today 38(7): 579-584,
2008.

6 van der Bij GJ, Oosterling SJ, Beelen RH, Meijer S, Coffey JC and
van Egmond M: The perioperative period is an underutilized
window of therapeutic opportunity in patients with colorectal
cancer. Ann Surg 249(5): 727-734, 2009.

7 Foxtrot Collaborative Group: Feasibility of preoperative
chemotherapy for locally advanced, operable colon cancer: the
pilot phase of a randomised controlled trial. Lancet Oncol 13(11):
1152-1160, 2012.

8 Derwinger K, Kodeda K, Swartling T, Kalebo P, Carlsson G and
Gustavsson B: A phase I/II study of neoadjuvant chemotherapy
with pemetrexed (Alimta) in rectal cancer. Eur J Surg Oncol 37(7):
583-588, 2010.

9 Hochster H: The role of pemetrexed in the treatment of colorectal
cancer. Semin Oncol 29(6 Suppl 18): 54-56, 2002.

10 UICC/AJCC: TNM Classification of Malignant Tumors, sixth
edition. Wiley-Liss, NY 2002.

11 Gunderson LL, Jessup JM, Sargent DJ, Greene FL and Stewart
AK: Revised TN categorization for colon cancer based on national
survival outcomes data. J Clin Oncol 28(2): 264-271, 2010.

12 O'Connell JB, Maggard MA and Ko CY: Colon cancer survival
rates with the new American Joint Committee on Cancer sixth
edition staging. J Natl Cancer Inst 96(19): 1420-1425, 2004.

13 Derwinger K, Carlsson G and Ekman T: Defining stage III disease
in colorectal cancer – aspects on treatment and evaluation of
survival. J Surg Oncol 102(5): 424-427, 2010.

14 Derwinger K, Kodeda K and Gerjy R: Age aspects of demography,
pathology and survival assessment in colorectal cancer. Anticancer
Res 30(12): 5227-5231, 2010.

Received October 27, 2012
Revised November 19, 2012

Accepted November 20, 2012

Swartling et al: Follow-up after Preoperative Alimta Treatment

327

Table I. The outcome in the Alimta-treated group and the contemporary reference group after a median follow-up of 60 months.

Group Stage n Lymph nodes, Recurrences Cancer deaths Non-cancer deaths
median (IQR) (stage IV excluded) (recurrences included)

Assessed Positive

Alimta I 11 17 (12-18) 0 (0) 1 1 0
II 11 15 (14-20) 0 (0) 1 1 1
III 13 23 (16-25) 2 (1-4) 3 2 0
IV 2 14 (13-15) 9 (8-10) NA 2 0

Total 37 17 (14-22) NA 5 (13.5%) 6 (16.2%) 1 (2.7%)
Reference I 10 18 (14-27) 0 (0) 0 0 2

II 29 19 (15-27) 0 (0) 1 1 3
III 39 21 (15-23) 2 (1-7) 10 8 7
IV 9 16 (13-23) 2 (1-5) NA 9 0

Total 87 20 (15-25) NA 11 (12.6%) 18 (20.7%) 12 (13.8%)

IQR: Interquartile range, NA: not applicable.


