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ABSTRACT

Background: We hypothesise that a high rate of tumour regrowth after the watch-and-wait (W&w)
strategy may lead, despite salvage surgery, to a significant impairment of ultimate local control com-
pared with immediate surgery.

Materials and methods: To test this hypothesis, we conducted meta-analyses of studies on the w&w
strategy (both opportunistic and planned) with an ultimate local failure rate as an endpoint in three
patient groups: (1) in all starting radio(chemo)therapy as potential w&w candidates, (2) in a subgroup
starting w&w, and (3) in a subgroup with regrowth.

Results: We identified eight studies for evaluation of local failure in group 1 (N=2837) and 36 studies
in group 2 (N=1914) and in group 3 (N=439). The meta-analysis revealed an ultimate local failure
rate of 8.0% (95% Cl 4.8%-12.1%) in group 1 and 5.4% (95% Cl 3.9%-7.1) in group 2. These rates are
similar to those reported in the literature following preoperative chemoradiation and surgery.
However, in the most unfavourable group 3 (with regrowth), the rate of ultimate local failure was
24.1% (95% Cl 17.9%-30.9%), with the most common causes being patients’ refusal of salvage total
mesorectal excision (TME) (9.1%), recurrence after salvage TME (7.8%), distant metastases (4.1%), frailty
(2.4%), and pelvic tumour unresectability (1.7%).

Conclusion: Nearly 25% of patients with regrowth (unfavourable subgroup) experienced ultimate local
failure, primarily due to refusing salvage TME. The risk of ultimate local failure in patients initiating
radio(chemo)therapy as potential w&w candidates, or in patients starting w&w, appears comparable to
that reported after preoperative chemoradiation and surgery. However, this comparison may be
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biased, because w&w studies included more early tumours compared with surgical studies.

Background

Total mesorectal excision (TME) is the cornerstone of rectal
cancer management, providing high local control. However,
it can lead to adverse effects such as impaired anorectal
function or stoma. Therefore, the watch-and-wait (w&w)
strategy is increasingly used in patients achieving clinical
complete response (cCR) or near-cCR after radio(chemo)ther-
apy. However, the tumour regrowth rate is high, reaching
30% [1,2]. Regrowth is evidence that radio(chemo)resistant
subclinical disease persists despite cCR. Thus, there are two
groups of patients having cCR: with true complete response
(a favourable group with sustained cCR during observation),
and with radio(chemo)resistant subclinical disease (an
unfavourable group with regrowth during observation).
Despite the high rate of tumour regrowth, it is believed that
ultimate local control is unaffected, since RO salvage surgery
is performed in most patients [1,3]. However, local failure has
not been assessed in the meta-analysis, taking into account
all causes of ultimate local failure in addition to the failure of
salvage surgery. If all these causes are considered together, it

is possible that the ultimate local failure is higher compared
with immediate surgery.

Two w&w strategies exist: opportunistic (‘pick the winner’)
or planned (intentional). In the opportunistic strategy, rou-
tine preoperative radio(chemo)therapy is given, and patients
achieving cCR are observed without surgery. The planned
strategy aims to increase a cCR rate via radiotherapy dose
escalation or by adding induction or consolidation chemo-
therapy to the radio(chemo)therapy (i.e., total neoadjuvant
therapy [TNT]). This increased rate of cCR may result in more
aggressive regrowths in patients undergoing the planned
strategy, leading to an increased ultimate local failure rate
compared with those undergoing the opportunistic strategy.

For the above reasons, our first hypothesis is that
regrowth leads to a meaningful increase of an ultimate local
failure rate compared with immediate surgery. Our second
hypothesis is that the ultimate local failure rate is higher in
the planned strategy compared with the opportunistic
strategy. To test these two hypotheses we performed
meta-analyses with ultimate local failure rate as an endpoint.
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To test the first hypothesis, three meta-analyses were
planned: (1) an intention-to-treat meta-analysis, evaluating
outcomes in all patients starting radiotherapy as potential
candidates for w&w (group 1), (2) a meta-analysis evaluating
the ultimate local failure rate in the subgroup of patients
with cCR or near-cCR starting opportunistic or planned w&w
(group 2), and (3) a meta-analysis evaluating the ultimate
local failure rate in the subgroup of patients with regrowth
(group 3), along with an estimate of the reasons for this fail-
ure. Next, we compared the calculated rates of ultimate local
failure with the corresponding values reported in the litera-
ture after preoperative radio(chemo) therapy and surgery. To
test the second hypothesis, all the above three analyses
were performed with stratification based on the type of the
w&w strategy.

Material and methods

The definitions we adopted in this review were as follows:

e W&w was defined as a strategy that involves observation
without immediate surgery (neither local excision [LE] nor
TME) in patients who achieved cCR or near-cCR.

e Regrowth was defined as the (re)appearance of intraluminal
tumour or pelvic nodal disease in patients starting w&w.

e Ultimate local control was defined as sustained cCR or
regrowth controlled by salvage TME or LE. Patients who
had recurrence after salvage LE and subsequently under-
went successful re-salvage TME were also considered
locally controlled.

e Salvage TME was defined as TME performed for regrowth
with or without prior salvage LE.

e In the intention-to-treat analysis, ultimate local failure was
defined as pelvic recurrence after salvage TME or uncon-
trolled local disease caused by various other reasons,
such as death during radio(chemo)therapy or patients’
refusal of TME.

e The category of planned w&w with radiation dose escal-
ation was assigned when the radiation dose was at least
60 Gy.

e The category of planned w&w using TNT was assigned
when induction or consolidation chemotherapy lasted for
at least eight weeks.

e In studies where more than one w&w strategy was used,
the assigned category depended on the strategy used in
the majority of patients.

For comparison, we chose patients who received chemo-
radiation before surgery in the recent randomised RAPIDO
study by Bahadoer et al. [4] and the PRODIGE23 study by
Conroy et al. [5] (standard-of-care arms) as comparators with
w&w. Ultimate local failure was defined in the same way as
for w&w.

Search strategy, study selection, and data extraction

The systematic review was conducted in accordance with the
PRISMA guidelines [6]. The PubMed database was searched

ACTA ONCOLOGICA 1053

from the first publication on w&w in 2002 until February
2023, using the search terms provided in Supplementary
Appendix 1. Citation tracking of included articles was also
performed. Only studies in English and Spanish were
included. The inclusion criteria were based on the PICO
model: Population: patients with adenocarcinoma of the rec-
tum; Intervention: w&w; Control: immediate radical surgery
after preoperative radio(chemo)therapy; Outcomes: ultimate
local failure rate. Exclusion criteria included (1) studies in
which the calculation of the ultimate local failure rate was
impossible, such as those without data on recurrence after
salvage TME, (2) studies in which w&w was used only in
patients unfit for surgery, (3) studies in which planned LE
was used for organ preservation in all patients with cCR, and
(4) studies in which w&w or LE was used but results were
not reported separately.

Articles were screened according to their titles and
abstracts. Full texts of all relevant studies were obtained. If
there were multiple publications on the same trial, data with
the longest follow-up were used. The following data were
extracted: patients’ and treatment characteristics, length of
follow-up, and the number of patients in the following cate-
gories: (1) starting radio(chemo)therapy, (2) starting w&w, (3)
with regrowth, (4) with ultimate local failure with reasons for
this event, and (5) undergoing salvage TME along with the
number of those with post-salvage recurrence. The data
were extracted by two authors using a pre-designed form,
and any disagreements were resolved by consensus. In add-
ition, for the OPERA study [7] and the MORPHEUS study [8],
missing relevant data were obtained from the corresponding
authors. The modified Newcastle-Ottawa scale [9] was used
to evaluate the methodological quality of nonrandomized
studies (Supplementary Table S1).

Statistical methods

The pooled weighted rates with 95% confidence intervals
(Cls) were estimated using a random-effects meta-analytic
approach allowing for between-study heterogeneity using
MetaXL (www.epigear.com), an add-in for meta-analysis in
Microsoft Excel. Between-study heterogeneity was tested
using Cochrane’s Q (2) with a significance level of p<.10
and quantified using 12 statistics. To evaluate potential publi-
cation and related biases, a Doi plot and its associated Luis
Furuya-Kanamori index [10] were used. Sensitivity analysis
was conducted by withdrawing one study at a time from the
meta-analysis to evaluate its effect on the pooled rate. The
meta-analysis was performed according to the MOOSE guide-
lines [11] (Supplementary Table S2).

Results

The ultimate local failure in all patients starting
radio(chemo)therapy as potential candidates for w&w
(group 1)

The systematic search (Supplementary Figure S1) identified
eight trials (N=837) that presented outcomes in all patients
starting radio(chemo)therapy as potential candidates for
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Ultimate failure rate ITT

Prevalence (95% CI) % Weight
W&w strategy
Planned w&w RT dose escalation
Gerard 2023 ARM B - 0.04 (0.01, 0.10) 10.8
Garant 2022 ARM B - 0.15 (0.02, 0.35) 5.9
Appelt 2015 I 0.06 (0.01, 0.14) 9.5
Subtotal 0.07 (0.03, 0.12) 261
Heterogeneity: Q=2.54, p=0.28, 1>=21%
Planned w&w TNT
Garcia-Aguilar 2022 - 0.14 (0.11, 0.19) 14.3
Asoglu 2022 0.06 (0.01, 0.13) 10.4
Wang 2022 e 0.03 (0.00, 0.09) 10.3
Habr-Gama 2013 - 0.04 (0.01, 0.11) 10.7
Subtotal L 4 0.07 (0.02, 0.14) 45.8
Heterogeneity: Q=13.71, p=0.00, 1>=78%
Opportunistic w&w
Gerard 2023 ARMA g 0.03 (0.00, 0.09) 10.6
Garant 2022 ARM A — 0.30 (0.12, 0.52) 5.9
Pinto 2020 L 0.09 (0.04, 0.15) 11.6
Subtotal 0.11 (0.01, 0.24)  28.1
Heterogeneity: Q=10.27, p=0.01, I’=81%
Total 0.08 (0.05, 0.12) 100.0
Heterogeneity: Q=28.58, p=0.00, 1>=69% T
0 0.4 0.8
Prevalence

Figure 1. The pooled weighted rate of the ultimate local failure in the intention-to-treat analysis of all the patients starting radio(chemo)therapy (potential

candidates for w&w).

w&w, allowing for intention-to-treat analysis (Table 1)
[2,7,8,12-17]. Seven studies were prospective, and one was
retrospective. Three studies employed the planned strategy
with radiation dose escalation, four used the planned strat-
egy with TNT, and one used the opportunistic strategy. The
meta-analysis of these studies showed that the pooled
weighted rate of ultimate local failure was 8.0% (95% ClI
4.8%-12.1%; heterogeneity, p=.001) (Figure 1). There were
no major differences in the ultimate local failure rate
between the w&w strategies. In the planned strategy using
radiation dose escalation (N = 143), the ultimate local failure
rate was 6.9% (95% Cl 2.6%-12.3%); in the planned strategy
using TNT (N=512), it was 7.3% (95% Cl 2.3%-13.6%); and in
the opportunistic strategy (N=182), it was 10.8% (95% ClI
1.2%-23.5%).

The ultimate locoregional failure in patients starting
w&w (group 2)

Thirty-six relevant references (N=1914) were identified for
the evaluation of outcomes in patients starting w&w
(Table 2) [2,7,8,12-45]. Ten studies were prospective, and 26
were retrospective. In three studies, the planned strategy
with radiation dose escalation was employed, in nine studies,
the planned strategy with TNT, and in the remaining 24 tri-
als, the opportunistic strategy. The rate of ultimate local fail-
ure among patients starting w&w was 5.4% (95% Cl 3.9%-
7.1%; heterogeneity, p=.001). There were no major differen-
ces in the ultimate local failure rate between the w&w

strategies (Figure 2). In the planned strategy using radiation
dose escalation (N=121), the ultimate local failure rate was
4.4% (95% Cl 0.0%-11.5%); in the planned strategy using
TNT (N=650), it was 4.3% (95% Cl 1.8%-7.3%); and in the
opportunistic strategy (N=1143), it was 6.2% (95% CI
4.1%-8.5%).

The ultimate locoregional failure in patients with
regrowth (group 3), and the reasons for this failure

The rate of ultimate local failure among the subgroup with
regrowth (36 references, N =439) was 24.1% (95% Cl 17.9%-
30.9%; heterogeneity, p <.001). There were no major differ-
ences in the ultimate local failure rate between the w&w
strategies (Figure 3). In the planned strategy using radiation
dose escalation (N=22), the ultimate local failure rate was
23.3% (95% Cl 0.0%-60.4%); in the planned strategy using
TNT (N=161), it was 18.9% (95% Cl 11.1%-27.8%); and in
the opportunistic strategy (N=256), it was 28.7% (95% ClI
19.2%-38.9%).

Among patients who experienced regrowth, the most
common causes of ultimate local failure were patients’
refusal of salvage TME (9.1%, 95% Cl 5.3%-13.7%), recurrence
after salvage TME (7.8%, 95% Cl 5.2%-11.0%), distant meta-
stases (4.1%, 95% Cl 2.4%-6.1%), frailty (2.4%, 95% ClI 1.2%-—
4.0%), unresectable pelvic tumours (1.7%, 95% Cl 0.7%-
3.2%), and other reasons (2.3%, 95% Cl 1.1%-3.9%)
(Supplementary Figures S5-510). There were no significant
differences between the w&w strategies for each of the
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ULF in patients starting w&w

: Prevalence (95% Cl) % Weight
W&w strategy
Planned w&w RT dose escalation
Gerard 2023 ARM B -+ 0.05 (0.01, 0.12) 37
Garant 2022 ARM B T 0.11 (0.00, 0.31) 1.8
Appelt 2015 = 0.00 (0.00, 0.04) 3.0
Subtotal L 2 0.04 (0.00, 0.11) 8.5
Heterogeneity: Q=4.83, p=0.09, 12=59%
Planned w&w TNT
Asoglu 2022 = 0.00 (0.00, 0.04) 29
Beard 2022 - 0.04 (0.00, 0.11) 34
Chapman 2022 = 0.00 (0.00, 0.09) 1.8
Dai 2022 T 0.12 (0.02, 0.28) 2.2
Garcia-Aguilar 2022 d 0.10 (0.07, 0.15) 5.5
Wang L 2022 - 0.03 (0.00, 0.10) 3.0
Wang QX 2021 - 0.02 (0.00, 0.06) 44
Smith JJ 2019 = 0.02 (0.00, 0.05) 4.7
Habr-Gama 2013 -+ 0.05 (0.00, 0.14) 31
Subtotal ¢ 0.04 (0.02, 0.07) 31.0
Heterogeneity: Q=20.53, p=0.01, 1>=61%
Opportunistic w&w
Gerard 2023 ARM A o 0.07 (0.00, 0.19) 25
Garant 2022 ARM A B e — 0.20 (0.01, 0.51) 1.1
Cotti 2022 -+ 0.04 (0.01, 0.11) 3.8
Hsu 2022 T 0.11 (0.03, 0.24) 2.8
Al-Najami 2021 —e— 0.19 (0.08, 0.33) 3.0
D'Amata 2021 S 0.00 (0.00, 0.21) 0.9
Engineer 2021 . 0.06 (0.00, 0.16) 2.8
Lee JK 2021 T 0.10 (0.00, 0.38) 1.1
Nilsson 2021 - 0.02 (0.00, 0.07) 43
Rega 2021 -+ 0.05 (0.00, 0.15) 2.9
Van der Sande 2021 o 0.02 (0.01, 0.03) 6.0
Coraglio 2020 = 0.00 (0.00, 0.07) 21
Pinto 2020 = 0.00 (0.00, 0.11) 1.6
Simpson 2020 T 0.10 (0.02, 0.22) 2.9
Nessar 2019 —_— 0.00 (0.00, 0.23) 0.8
Yeom 2019 T 0.20 (0.03, 0.45) 1.5
Sposato 2018 -— 0.03 (0.00, 0.13) 2.6
Martens 2016 - 0.01 (0.00, 0.05) 4.2
Bitterman 2015 L 0.00 (0.00, 0.27) 0.7
Dickson-Lowe 2015 = 0.00 (0.00, 0.12) 1.5
Lee SY 2015 B Bi— 0.13 (0.00, 0.46) 0.9
Smith RK 2015 -+ 0.06 (0.00, 0.22) 1.8
Habr-Gama 2014 - 0.07 (0.02, 0.13) 43
Torres-Mesa 2014 T 0.11 (0.00, 0.29) 1.8
Gossedge 2012 T 0.07 (0.00, 0.26) 1.5
Dalton 2011 L — 0.00 (0.00, 0.27) 0.7
Subtotal y 0.06 (0.04, 0.09) 60.6
Heterogeneity: Q=44.93, p=0.01, 12=44%
Total 0.05 (0.04, 0.07) 100.0
Heterogeneity: Q=70.77, p=0.00, 12=48%
0 0.4 0.8
Prevalence

Figure 2. The pooled weighted rate of ultimate local failure among patients starting w&w.

above-mentioned causes of ultimate local failure
(Supplementary Figures S5-510).

There might be two reasons for the patients’ refusal of
salvage TME: (1) patients participating in w&w already refuse
TME at diagnosis or (2) patients decide to refuse TME later at
the time of regrowth. To explore this further, we conducted
an additional post-hoc meta-analysis, which found a lower

rate of patients refusing surgery among those with persistent

tumours at response evaluation, at 1.9% (95% Cl 0.6%-3.9%,
Supplementary Figure S11), compared with 9.1% (95% ClI
5.3%-13.7%) among those with regrowth.

Sensitivity analysis and publication bias assessment

Sensitivity analyses showed no significant impact on the out-
comes  when individual studies were  removed
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ULF in patients with regrowth

Wa&w strategy Prevalence (95% Cl) % Weight
Planned w&w RT dose escalation
Gerard 2023 ARMB | —=—— 0.33 (0.06, 0.68) 3.1
Garant 2022 ARM B 0.50 (0.04, 0.96) 1.9
Appelt 2015 [=— 0.00 (0.00, 0.18) 3.1
Subtotal | ———— 0.23 (0.00, 0.60) 8.1
Heterogeneity: Q=6.42, p=0.04, 12=69%
Planned w&w TNT
Asoglu 2022 |=— 0.00 (0.00, 0.17) 3.2
Beard 2022 | —=+— 0.33 (0.02, 0.76) 2.5
Chapman 2022 [=—F— 0.00 50.00, 0‘50; 1.6
Dai 2022 | —+— 0.25 (0.04, 0.54 3.5
Garcia-Aguilar 2022 T 0.31 (0.21, 0.42) 5.8
Wang L 2022 | —a—+——— 0.14 (0.00, 0.52 2.7
Wang QX 2021 | —=—1+— 0.14 }0.00, 0.38; 3.8
Smith JJ 2019 | —=— 0.09 (0.00, 0.26) 45
Habr-Gama 2013 | —=1— 0.17 (0.00, 0.44) 3.5
Subtotal < 0.19 (0.11, 0.28) 31.2
Heterogeneity: Q=11.82, p=0.16, 12>=32%
Opportunistic w&w
Gerard 2023 ARMA | —=— 0.20 (0.01, 0.51) 3.2
Garant 2022 ARM A 0.50 §0.04, 0,96; 1.9
Cotti 2022 | —=— 0.15 (0.02, 0.35 4.3
Hsu 2022 e 0.57 (0.19, 0.92) 2.7
Al-Najami 2021 —_— 0.73 }0.42, 0.95; 3.4
D'Amata 2021 0.00 (0.00, 1.00 0.8
Engineer 2021 | —=— 0.33 (0.02, 0.76) 25
Lee JK 2021 0.33 ?0.00, 0‘93; 1.6
Nilsson 2021 | —=— 0.12 (0.00, 0.32 4.1
Rega 2021 | —=+— 0.33 (0.02, 0.76) 2.5
Van der Sande 2021 | = 0.08 }0.03, 0.15; 6.0
Coraglio 2020 |=— 0.00 (0.00, 0.69 1.2
Pinto 2020 |»——1— 0.00 (0.00, 0.39) 1.9
Simpson 2020 ———=—— | 0.67 (0.24, 0.98) 25
Nessar 2019 NAN (0.00, 1.00) 0.3
Yeom 2019 +——| 0.75 50.21, 1.00; 1.9
Sposato 2018 | —e—+—— 0.14 (0.00, 0.52 2.7
Martens 2016 | —=— 0.08 (0.00, 0.32) 3.5
Bitterman 2015 NAN (0.00, 1.00) 0.3
Dickson-Lowe 2015 |=— 0.00 (0.00, 0.23) 2.7
Lee SY 2015 0.50 (0.00, 1.00) 1.2
Smith RK 2015 1.00 (0.00, 1.00) 0.8
Habr-Gama 2014 | —=— 0.21 (0.08, 0.39) 4.8
Torres-Mesa 2014 | —#—— 0.25 (0.01, 0.61; 2.9
Gossedge 2012 1.00 (0.00, 1.00 0.8
Dalton 2011 NAN (0.00, 1.00) 0.3
Subtotal o 0.29 (0.19, 0.39) 60.8
Heterogeneity: Q=56.20, p=0.00, 12=56%
Total 0.24 (0.18, 0.31) 100.0
Heterogeneity: Q=74.59, p=0.00, 12=50% T
0 0.4 0.8
Prevalence

Figure 3. The pooled weighted rate of ultimate local failure among patients with regrowth.

(Supplementary Tables S3-S5). Publication and related bias
assessments suggest that the pooled effect may have been
overestimated in patients starting w&w and those with
regrowth (Supplementary Figures S2-54).

Discussion

The results of our systematic review and meta-analysis
showed an unexpectedly high rate of ultimate local failure in
patients with regrowth, affecting nearly a quarter of them,

predominantly attributable to their refusal of salvage TME.
This finding contradicts the belief that regrowth poses no
meaningful oncological risk [1,3].

The ultimate local failure in all patients starting
radio(chemo)therapy as potential candidates for w&w
(group 1)

The incidence of ultimate local failure in the intention-to-treat
analysis of all patients who underwent radio(chemo)therapy
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Table 3. Measures potentially leading to a reduction of regrowth risk in the watch-and-wait (w&w) strategy.

1.

Avoiding the use of the w&w strategy in patients with very advanced cancer where sustained complete clinical response (cCR) is unlikely, such as in
patients with circular tumours or with a tumour length greater than 7 cm [49]. Moreover, in such advanced tumours, residual fibrosis and bowel narrowing
make early detection of regrowth challenging.

Avoiding the w&w strategy in patients with major tumour response, i.e., those with a small gross tumour that persists at evaluation. The implementation
of w&w in such cases results in a high rate of regrowth [49,50].

Limiting the use of w&w in fit patients with cancer located beyond the reach of digital rectal examination. In such cases, digital rectal examination cannot
be used as an accurate diagnostic toolfor tumour response evaluation and for the early detection of regrowth. Furthermore, the benefits of w&w, such as

avoiding a permanent stoma, are less likely to be achieved in these patients compared with those with low-lying tumours.

4. Applying brachytherapy boost. This technique has been shown to result in a reduction of the regrowth rate to about 15% [7,8,51].

5. Using consolidation instead of induction chemotherapy when adopting TNT. The OPRA trial demonstrated a lower regrowth rate after consolidation
chemotherapy compared with induction chemotherapy [2]. This could be attributed to the higher risk of repopulation of surviving clonogens with
induction chemotherapy. The risk of such repopulation is lower when radiotherapy is administered first, as the number of clonogens is more effectively

reduced at the onset of treatment.

6.  Evaluating tumour response at the midpoint of consolidation chemotherapy. A reduction of tumour volume by more than 80% after chemoradiation
predicts ypT0 [52]. Therefore, for patients with a smaller response at the midpoint of consolidation chemotherapy, immediate surgery might be considered.

as potential candidates for w&w was 8.0% (95% Cl 4.8%-—
12.1%) (Table 1, Figure 1). This rate is comparable to the cor-
responding rates of 8.7% (95% Cl 6.1%-11.3%, 39 of 449)
observed in surgically treated patients after chemoradiation in
the RAPIDO trial [4,46] and 12.1% (95% Cl| 7.9%-16.3%, 28 of
230) in the PRODIGE23 trial [5]. However, this comparison is
biased with respect to the tumour size and stage, because the
tumours in these trials were more advanced. For example,
most studies included in our meta-analysis did not enrol
patients with cT4 tumours (Table 1), whereas in the RAPIDO
and PRODIGE23 trials they constituted 31% and 16% of the
patients, respectively. Consequently, our analysis may substan-
tially underestimate the additional risk of ultimate locoregional
failure in patients who underwent radio(chemo)therapy as
potential candidates for w&w compared with those under-
going immediate surgery.

The ultimate locoregional failure in patients starting
w&w (group 2)

The incidence of ultimate locoregional failure was 5.4% (95%
Cl 3.9%-7.1%) in patients starting w&w (Table 2, Figure 2).
This rate was comparable to the locoregional failure rate of
5.6% (95% Cl 3.4%-7.8%, 24 of 426) observed in patients
who underwent RO or R1 resection after chemoradiation in
the RAPIDO trial [4,46] and 6.1% (95% Cl 2.9%-9.3%, 13 of
212) in the PRODIGE23 trial [5]. Of note, patients achieving
cCR represent a selected subgroup with favourable cancer
biology. For example, in the OnCoRe study by Renehan et al.
[47], the overall survival at 3years was 96% in patients
undergoing w&w compared with 87% in patients undergoing
immediate surgery for persistent tumour, p=.024. Thus, in
our analysis the selection bias is present. The additional risk
of ultimate locoregional failure in patients starting w&w com-
pared with those undergoing immediate surgery may there-
fore be underestimated.

The ultimate locoregional failure in patients with
regrowth (group 3)

Our meta-analysis found a locoregional recurrence rate of
7.8% (95% Cl 5.2%-11.0%) after salvage TME (Supplementary
Figure S6). This rate is similar to the rates of locoregional

recurrence in patients who underwent RO or R1 resection
after chemoradiation in the RAPIDO trial (5.6%, 95% Cl| 3.4%-
7.8%) [4,46] and the PRODIGE23 trial (6.1%, 95% Cl 2.9%-
9.3%) [5]. Therefore, our meta-analysis suggests that patients
undergoing salvage TME for regrowth do not have a mean-
ingfully higher risk of ultimate locoregional failure compared
with those undergoing immediate TME.

However, when all causes of ultimate local failure were
considered (such as recurrence after salvage TME, patients’
refusal of salvage TME, distant metastases, frailty, or unre-
sectable pelvic tumour), the rate of ultimate locoregional fail-
ure in the patients with regrowth was 24.1% (95% Cl 17.9%-
30.9%). This appears to be in contradiction with the results
showing 5.4% of ultimate locoregional failure among
patients starting w&w. However, this contradiction can be
explained by the different denominators used in the calcula-
tions—the former only included cases with regrowth, while
the latter consists of two quite different subgroups: (1) the
larger subgroup with sustained cCR having excellent progno-
sis (winners), and the smaller subgroup with regrowth haw-
ing much worse prognosis (losers). This issue is further
illustrated by a pooled analysis of the surgical series showing
a 5-year risk of local recurrence of 2.8% in the pathological
complete response (pCR) group and 9.7% in the no pCR
group, p <.0001) [48].

Due to such a high rate of ultimate local failure in
patients with regrowth, we suggest measures to reduce the
risk of regrowth (see Table 3). These measures also aim to
decrease the risk of distant metastases, which may result
from seeding from an uncontrolled primary tumour [53,54].

Notably, the most common reason for ultimate local fail-
ure was patients’ refusal of salvage TME, reported in 9.1%
(95% Cl 5.3%-13.7%) of those with regrowth (Supplementary
Figure S5), whereas the rate of patients refusing surgery
among those with persistent tumours at response evaluation
was only 1.9% (95% Cl 0.6%-3.9%) (Supplementary Figure
S11). Similarly, the intention-to-treat analysis showed 1.1%
(95% Cl 0.9%—3.0%, 5 of 449) of patients refusing surgery in
the standard-of-care arm of the RAPIDO trial [4]. This sug-
gests that the desire for organ preservation, initially arising
from achieving cCR, may have been deeply rooted in these
patients’ consciousness, making it difficult to accept salvage
TME, especially abdominoperineal resection. Thus, the high
rate of patients refusing a salvage TME may be regarded as
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a drawback of the w&w strategy. This information can be
communicated to patients as a warning. Frailty was the rea-
son for ultimate local failure only in 2.4% of patients with
regrowth. Nevertheless, it cannot be excluded that some
patients who refused salvage TME were driven by a subject-
ive sense of frailty. On the other hand, in the OPERA trial
21% (4 of 19, Table 2) of patients with regrowth did not
agree for salvage TME, despite only fully operable patients
being eligible for entry into this study.

Does planned strategy jeopardise ultimate locoregional
control compared with the opportunistic strategy?

We did not observe major differences in the ultimate failure
rates between the opportunistic strategy and the planned
strategy (using either radiation dose escalation or TNT)
(Figures 1-3). Thus, our hypothesis that ultimate local failure
is higher in the planned strategy compared with the oppor-
tunistic strategy is not supported. It is worth noting that a
higher number of patients achieving cCR in the planned
strategy, together with a similar ultimate local failure rate,
results in a clinically significant increase in the number of
patients with long-term organ preservation compared with
the opportunistic strategy [1,2,7,8].

Limitations

The calculated rates of ultimate local failure are uncertain for
various reasons. First, they could be underestimated because
the follow-up periods were shorter than 3years in 38% (3 of
8) of the studies included in our intention-to-treat analysis
(Table 1) and in 44% (16 of 36) of the studies included in
our analysis of patients starting w&w (Table 2). In addition,
these follow-up periods were measured from radiotherapy,
which means that they would be approximately one year
shorter if measured from salvage TME. Second, the ultimate
local failure rates could be overestimated because some
patients with recurrence after salvage TME could be cured
after re-salvage surgery; such attempts or outcomes were
usually not reported. However, achieving a cure from recur-
rence following TME is rare; a median overall survival of only
about 1.5years from the onset of local recurrence has been
reported [46]. Finally, the ultimate local failure rates could
also be overestimated because some patients who initially
refused salvage TME might have changed their minds later.

The aforementioned sources of bias, variability in patient
population and treatment modalities (reflected by statistically
significant tests for heterogeneity), as well as low quality of
evidence (most included studies were small retrospective or
cohort studies), and a possible systematic bias from the use
of language restrictions, make our estimations and conclu-
sions uncertain. Thus, the evidence from our meta-analysis is
weak and does not allow for ruling out a small additional
risk of an increased ultimate locoregional failure rate associ-
ated with w&w.
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A call for standardisation of reporting outcomes

While performing our meta-analysis, we noticed that the
reporting of results varied among publications, making it dif-
ficult to compare outcomes. Therefore, we suggest standard-
ising the reporting of outcomes. First, it would be helpful in
assessing treatment efficacy to report outcomes not only in
patients who started w&w but also in all patients who
started radio(chemo)therapy as potential candidates for
w&w. Second, outcomes after w&w are reported in two
ways: (1) in the total group of patients who initiate w&w
with either cCR or near-CR [2,7,14,18,40]. In this approach,
patients with near-CR who do not eventually achieve cCR
and subsequently require salvage surgery are categorised as
having ‘regrowth’ (although they actually present with the
persistent disease rather than tumour reappearance), and (2)
only in patients with cCR and those with near-CR who even-
tually achieve cCR [19-27,30-37,41-45]. This approach
excludes patients with near-cCR who do not eventually reach
cCR and require salvage surgery due to persistent or progres-
sive near-CR from the analyses. This leads to presenting artifi-
cially lower regrowth risk in the second way compared with
the first. We believe that reporting outcomes in all patients
starting w&w (way 1) is desirable, because it includes all
patients at risk of deferred surgery.

Conclusion

Nearly a quarter of patients with regrowth (an unfavourable
subgroup) experience ultimate local failure, primarily due to
their refusal of salvage TME. The risk of ultimate local failure
in patients starting radio(chemo)therapy as potential candi-
dates for w&w, or those starting w&w, seems to be compar-
able to that reported after preoperative chemoradiation and
surgery. This comparison may be biased because w&w stud-
ies included more early tumours compared with surgical
studies.
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