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Nonoperative Management of Rectal Cancer Shows Cost-Effectiveness,

but Can Comparative Effectiveness Be Established?
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Locally advanced rectal cancer (LARC) treatment traditionally
includes preoperative chemoradiation, radical surgery, and
postoperative chemotherapy (1). Although highly effective, this
standard leads to substantial rates of long-term morbidity, in-
cluding permanent colostomy, low anterior resection syn-
drome, urinary dysfunction, and sexual dysfunction (1–3).
Patients with mid- and low rectal cancers who achieve a clinical
complete response (cCR) present a dilemma to the thoughtful
surgeon because the preoperative discussion must include the
very real possibility that the specimen would not contain can-
cer. Patients’ refusal of radical surgery and surgeons’ desire to
balance oncologic outcomes with quality of life (QOL) have led
investigators to embark on organ preservation strategies in
complete responders. Although the nonoperative management
(NOM, also known as watch-and-wait) strategy has been in-
creasingly accepted, radical surgery is still considered the stan-
dard, and randomized evidence determining the comparative
effectiveness of NOM remains to be established. In this issue of
the Journal, Miller and colleagues evaluate other important con-
siderations of effectiveness, specifically the cost-effectiveness
and quality-adjusted survival of NOM (4).

The NOM strategy was initially introduced by Habr-Gamma
and colleagues in 2004 (5). Patients with LARC who achieved a
substantial clinical response to chemoradiation were offered
NOM if they were agreeable to stringent monthly clinical reas-
sessments (5). The 5-year overall survival and disease-free sur-
vival of the 72 patients who underwent NOM were 100% and
92%, respectively (5). Importantly, all of the patients with
regrowth of the primary tumor were successfully salvaged with
mesorectal excision. Although initially controversial, this pio-
neering work provided proof of principle that the majority of
patients who achieve a cCR to preoperative chemoradiation can
be managed without radical surgery. Multiple groups have sub-
sequently reported 70–80% durable local disease control in
LARC complete responders on NOM, and close surveillance has

led to timely salvage surgery with no clear oncologic disadvan-
tage (6–13).

Miller and colleagues developed a decision-analytic Markov
model to evaluate cost-effectiveness of this strategy compared
with standard radical surgery (4). Importantly, with respect to
clinical interpretation and application, this analysis includes
only patients who have achieved cCR to neoadjuvant therapy.
NOM was found to have incremental cost savings of $28 500 and
$32 100 and incremental benefit in quality-adjusted-life years of
0.527 and 0.601 compared with low anterior resection and
abdominoperineal resection, respectively. The main cost differ-
ences were predominantly driven by the upfront cost of surgery,
which was absent or deferred in patients managed with NOM
and statistically significantly offset the added cost of enhanced
screening. Results were presented from a US payer perspective
and validate similar findings demonstrating cost-effectiveness
of NOM from a UK payer perspective (14). The model by Miller
and colleagues (4) further suggests quality-adjusted survival
benefit from NOM, based on population-based QOL and health
utility data. This finding highlights the need for ongoing studies
of NOM to detail patient-reported QOL measures that encom-
pass pain, symptoms, body image, and sexual function, data
that will ultimately be needed to inform individual treatment
decision making about NOM for clinically eligible patients. In
the setting of unavoidably increasing limits on health-care
resources, the authors’ finding of the incremental cost savings
of NOM after cCR also suggests that developing therapeutic
strategies to optimize and expand cCR rates could substantially
affect not only individual patient outcomes but also public
health.

There is considerable interest in expanding the pool of eligi-
ble patients for organ preservation by increasing the cCR. One
strategy that appears to be successful is giving the adjuvant
chemotherapy component of treatment before surgery, either
before chemoradiation (induction) or after completion of che-
moradiation (consolidation). This strategy has become known
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as total neoadjuvant therapy (TNT). The TIMING trial
(NCT00335816) showed that delivering increasing number of
cycles (zero, two, four, or six cycles) of consolidative FOLFOX in
sequential cohorts of patients with LARC increased the patho-
logic complete response (pCR) rate to 25%, 30%, and 38%, respec-
tively, compared with 18% for chemoradiation alone, suggesting
that giving all of the chemotherapy upfront while increasing
the time to surgery increases the pCR (15). A recent meta-
analysis of 10 comparative studies demonstrated that TNT in-
creased the likelihood of a pCR by 39% (16). An ongoing, ran-
domized phase II trial of TNT compares sequencing 5-
Fluorouracil, Leucovorin, and Oxaliplatin before or after chemo-
radiation, in which patients with LARC who achieve a cCR are
offered NOM (NCT02008656) (17). A similar trial has recently
been reported with planned surgery showing a slight increase
in pCR with consolidation (18). Efforts also continue in earnest
to develop selective radiosensitizers that may improve pCR.
NRG-GI002 is an ongoing phase II study evaluating sequential
experimental arms integrating radiosensitizers into a TNT plat-
form in patients with high-risk LARC. (NCT02921256). Although
TNT strategies have resulted in higher response rates, approxi-
mately two-thirds of patients with LARC still require radical sur-
gery (19). As efforts continue, better regimens will likely emerge
that will improve complete response rates, which will change
the proportion of patients eligible for NOM and ultimately in-
crease the acceptance of the NOM approach. Although the
results from Miller et al. will not likely persuade nonbelievers,
they do provide an important contribution to our understanding
of the advantages of a NOM strategy (4).

Although the concept of organ preservation for patients with
LARC is appealing, prospective randomized cooperative group
studies are needed to confirm the oncologic noninferiority of
NOM and the applicability of NOM to routine community onco-
logical practice. In Brazil, Cecconello and colleagues are con-
ducting a randomized phase II trial comparing the 3-year
disease-free survival of NOM and radical surgery in LARC
patients who achieve a cCR after preoperative chemoradiation
(NCT02052921) (20). Although this is an important first step,
widespread adoption of NOM will likely be limited and the use
of NOM will likely remain controversial until randomized phase
III data demonstrate noninferiority and improved patient
reported outcomes. The feasibility of randomizing patients to
radical surgery vs organ preservation will likely be challenging
in the United States because of patient preferences either for or
against radical surgery. Nevertheless, outcomes data from pro-
spective randomized trials are critical to provide the knowledge
needed to harmonize the insights gained from a cost-
effectiveness model of NOM with real-world clinical practice.

Notes

P. B. Romesser is a consultant for EMD Serono for work on radia-
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