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Observational studies have linked aspirin and selective
cyclooxygenase-2 (COX-2) inhibitors to prevention of colorec-
tal adenomas and colorectal cancer, and reduction in recur-
rence following resection or improved survival for patients

with advanced or metastatic
disease.1-3 There are plau-
sible mechanistic hypoth-

eses linking inhibition of prostaglandin synthesis, nuclear
factor κB activation,4 and the transcription factor RUNX15 to
the anticancer effects of aspirin and celecoxib. In addition,
there is evidence from a meta-analysis across multiple stud-
ies of the potential effects in terms of enhanced response
rates when COX-2 inhibition was added to standard chemo-
therapy in advanced colorectal cancer and other solid can-
cers. However, this improvement did not translate to an
improvement in 1-year survival.6

In this issue of JAMA, Meyerhardt and colleagues7 report
findings from a randomized, 2 × 2 factorial clinical trial that
compared the selective COX-2 inhibitor celecoxib vs placebo,
administered for 3 years, as an addition to conventional adju-
vant chemotherapy (for 3 or 6 months) following resection of
stage III colon cancer. Only the results of the celecoxib ran-
domization are presented. The results based on the duration
of adjuvant chemotherapy have been reported previously.8

In this clinical trial that involved 2526 patients, the addition
of celecoxib for 3 years, compared with placebo, to standard
adjuvant fluorouracil, leucovorin, and oxaliplatin (FOLFOX)
did not significantly improve disease-free survival (76.3% vs
73.4% at 3 years; hazard ratio [HR] for disease recurrence or
death, 0.89, 95% CI, 0.76-1.03; P = .12). The effect of cele-
coxib treatment on disease-free survival did not differ signifi-
cantly according to assigned duration of adjuvant chemo-
therapy (P for interaction = .61). Five-year overall survival
was 84.3% for celecoxib-treated patients vs 81.6% for
placebo-treated patients (HR for death, 0.86; 95% CI, 0.72-
1.04; P = .13). Celecoxib was associated with a significantly
increased risk of hypertension and elevation of creatinine
levels; however, grade 3 or greater adverse events were not
significantly increased.

The authors acknowledge 3 limitations in the study:
First, adherence with randomized treatment and the dura-
tion of exposure to celecoxib or placebo were less than
planned, with only approximately 70% of patients receiving
assigned treatment for more than 2.75 years. However, for
such a long-term study, this adherence level may be accept-
able. As shown in Figure 3a in their article, the curves of per-
centage of patients with an event appears to suggest a diver-
gence in event rates, comparing celecoxib vs placebo in the
first 1 to 2 years. Thereafter the lines appear parallel, suggest-

ing that perhaps if there is a small beneficial effect, this
occurs early and is maintained. Assuming the reported esti-
mated difference in disease-free survival and overall survival
rates reported (2.9%) could be repeated in a larger trial, with
statistical certainty, it is possible this observation may trans-
late to a clinically acceptable patient benefit.

Second, the authors highlight that the original statistical
assumptions of the trial assumed more rapid enrollment and
more events than were achieved. This is a common occur-
rence in contemporary randomized adjuvant therapy trials
globally. Both groups (treatment and placebo) generally expe-
rience better outcomes than expected, perhaps because the
data upon which the assumptions about future trial survival
are based always rely upon past data. For most diseases, treat-
ments and surgical techniques and improvements in patho-
logical assessment evolve over time, and these advances in
clinical care will affect estimates of the anticipated survival of
future patients recruited. The oncology research community
needs to adapt and increase recruitment into adjuvant trials
to allow adequate power when event rates are inevitably lower
than projected.

Third, the authors point out that only patients with
stage III colon cancer who already were receiving adjuvant
chemotherapy were recruited into the trial, but patients with
stage II colon cancer were excluded, which may increase the
risk of a false-negative outcome in earlier stage disease.
Although the VICTOR (Vioxx in Colorectal Cancer Therapy:
Definition of Optimal Regime) trial was terminated early due
to the worldwide withdrawal of rofecoxib yet in 2.5 years had
randomize 2434 patients with colorectal cancer (between
2002-2004) who had undergone potentially curative surgery
and completion of adjuvant therapy for stage II and III colo-
rectal cancer to receive the COX-2 inhibitor rofecoxib or pla-
cebo, there was no significant benefit of rofecoxib compared
with placebo on overall survival or disease recurrence after 5
years of follow-up.9 However, subgroup analysis suggested a
signal of possible benefit with less advanced disease, with
the HR for death of 0.78 for stage II cancers and an HR of
0.96 for stage III cancers. Although the difference between
the subgroups was not statistically significant (possibly due
to the low numbers) and the results need to be interpreted
with caution, it is feasible that the earlier stage the tumor,
the more biologically similar it is to precancerous polyps that
seem more susceptible to anti-COX effects, as shown in the
PreSap (Prevention of Colorectal Sporadic Adenomatous
Polyps) trial.10

Meyerhardt et al also point out that the trial did not select
patients for enrollment based on molecular pathology. How-
ever, the state of knowledge in terms of biomarker selection

Related article page 1277

Opinion

EDITORIAL

jama.com (Reprinted) JAMA April 6, 2021 Volume 325, Number 13 1257

© 2021 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a Shanghai Jiaotong University User  on 04/09/2021

https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2021.2454?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2021.2651
http://www.jama.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jama.2021.2651


for response was not yet sufficiently robust at the time the trial
was designed.

What are the next steps in terms of molecular segrega-
tion of colorectal cancer and the future development of
adjuvant treatment of colorectal cancer? Trials are ongoing
using “old-fashioned” aspirin in the adjuvant setting and
these will be reported over the next 5 to 10 years (for
example, NCT02804815). Although largely nonselective in
terms of recruitment at the molecular level by collecting tis-
sue and germline DNA and performing retrospective well-
powered molecular analyses, these investigations could not
only help define whether aspirin does reduce risk of recur-
rence of colorectal cancer after surgery but could also help
confirm or refute the retrospective findings from previous
studies that suggested the PIK3CA mutation can define an
aspirin-responder population.11,12

In addition, the most significant molecular segregation de-
velopment in colorectal cancer over the last 5 years has been
the finding of responsiveness to immunotherapy (pro-

grammed cell death [PD] and its ligand [PD-L1] blockade) in
advanced colorectal cancers that are mismatch repair
deficient.13 Immunotherapy is now being tested in the adju-
vant setting in this subpopulation, for example in the ATOMIC
trial (Alliance A021502; NCT02912559), which is a random-
ized phase 3 study of standard chemotherapy (modified
FOLFOX-6) alone or in combination with atezolizumab as ad-
juvant treatment for patients with stage III colon cancer with
tumors that are mismatch repair deficient.

In summary, the trial by Meyerhardt et al reported in this
issue of JAMA contributes important data on the use of COX-2
inhibitors for patients after resection of stage III colon cancer
and demonstrates that when added to standard adjuvant che-
motherapy, celecoxib did not improve overall survival. The au-
thors planned retrospective analyses and the analyses per-
formed using samples gleaned from the ongoing aspirin studies
may be helpful to define and may refine any potential role of
aspirin, other COX-2 inhibitors, and other potential novel agents
in patients with colorectal cancer.
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