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Summary
Background Watch and wait is a novel management strategy in patients with rectal cancer who have a clinical complete 
response after neoadjuvant chemoradiotherapy. Surveillance of these patients is generally intensive, because local 
regrowth (with the potential for salvage) occurs in 25% of patients, and distant metastases occur in 10% of patients. It 
is unclear for how long these patients should be followed up. To address this issue, we did conditional survival 
modelling using the International Watch & Wait Database (IWWD), which is a large-scale registry of patients with a 
clinical complete response after neoadjuvant chemotherapy who have been managed by a watch-and-wait strategy.

Methods We did a retrospective, multicentre registry study using a dataset from the IWWD, which includes data from 
47 clinics across 15 countries. We selected patients (aged ≥18 years) with rectal cancer who had a clinical complete 
response after neoadjuvant chemotherapy, and who were subsequently managed by a watch-and-wait strategy between 
Nov 25, 1991, and Dec 31, 2015. Patients who had not achieved a clinical complete response or who had undergone 
any surgical procedure were excluded. The criteria used for defining a clinical complete response and the specific 
surveillance strategies were at the discretion of each participating centre. We used conditional survival modelling to 
estimate the probability of patients remaining free of local regrowth or distant metastasis for an additional 2 years 
after sustaining a clinical complete response or being distant metastasis-free for 1, 3, and 5 years from the date of the 
decision to commence watch and wait. The primary outcomes were conditional local regrowth-free survival at 3 years, 
and conditional distant metastasis-free survival at 5 years.

Findings We identified 793 patients in the IWWD with clinical complete response who had been managed by a watch-
and-wait strategy. Median follow-up was 55·2 months (IQR 36·0–75·6). The probability of remaining free from local 
regrowth for an additional 2 years if a patient had a sustained clinical complete response for 1 year was 88·1% (95% CI 
85·8–90·9), for 3 years was 97·3% (95·2–98·6), and for 5 years was 98·6% (97·6–100·0). The probably of remaining free 
from distant metastasis for a further 2 years in patients who had a clinical complete response without distant metastasis 
for 1 year was 93·8% (92·3–95·9), for 3 years was 97·8% (96·6–99·3), and for 5 years was 96·6% (94·0–98·9).

Interpretation These results suggest that the intensity of active surveillance in patients with rectal cancer managed by 
a watch-and-wait approach could be reduced if they achieve and maintain a clinical complete response within the first 
3 years of starting this approach.

Funding European Registration of Cancer Care, financed by the European Society of Surgical Oncology, the 
Champalimaud Foundation Lisbon, the Bas Mulder Award, granted by the Alpe d’HuZes Foundation and the Dutch 
Cancer Society, the European Research Council Advanced Grant, and the National Institute of Health and Research 
Manchester Biomedical Research Centre.

Copyright © 2020 Elsevier Ltd. All rights reserved.

Introduction
Organ preservation with no immediate surgery, known 
as the watch-and-wait strategy, in selected patients with a 
clinical complete response after neoadjuvant chemo-
radiotherapy is currently at the forefront of rectal cancer 
management. This strategy is considered as an attractive 

option to avoid major surgery and the associated 
morbidity and mortality risks, and functional conse-
quences.1–4 However, with the watch-and-wait approach 
there is a risk for the development of local regrowth, 
systemic recurrence, or both, despite the initial achieve-
ment of a clinical complete response.2 Overall, the risk of 
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local regrowth within 3 years from attaining a clinical 
complete response is 25–30%, and the occurrence of 
local regrowth at as long as 7 years from the completion 
of neoadjuvant chemoradiotherapy has been reported.5,6 
Therefore, long-term and intensive surveillance protocols 
have been recommended for patients managed by a 
watch-and-wait strategy.7

The probability of survival and relapse after cancer 
treatment is typically calculated once for each patient, and 
usually at the time of completion of therapy. This approach 
assumes that the risk of recurrence, death, or both is 
uniformly distributed during the surveillance years. 
However, patients who remain recurrence-free and survive 
for a particular period of time appear to have excellent 
long-term outcomes and remain recurrence-free for an 
extended time period.8 This clinically relevant occurrence 
is captured and quantified by the concept of conditional 

survival analysis, which also facilitates the identification of 
risk factors for disease recurrence that change over time. 
Particular risk factors could become less or more relevant 
over time, depending on how long a patient remains 
recurrence-free during the follow-up period.9

The International Watch & Wait Database (IWWD) 
is the largest database of patients with rectal cancer 
who have received neoadjuvant chemoradiotherapy and 
have been managed by a watch-and-wait approach, and 
provides the opportunity to study large series of patients 
in a highly specific clinical setting.4 We aimed to analyse 
the conditional survival of these patients in the IWWD.

Methods
Study design and participants
We did a retrospective, multicentre registry study using 
data obtained from the IWWD, which includes patients 

Research in context

Evidence before this study
We searched MEDLINE on May 3, 2019, using the search terms 
“rectal cancer”, “Watch and Wait”, “non-operative 
management”, AND “wait and see”. We searched for articles in 
English, Portuguese, and Spanish published between 
Jan 1, 1998 (the year of the first publication of the watch-and-
wait strategy for rectal cancer) to May 19, 2020 (the date of 
International Watch & Wait Database [IWWD] lock). We sought 
to identify published meta-analyses, pooled analyses, and 
large-scale registry-based analyses done in patients with a 
clinical complete response to neoadjuvant chemoradiotherapy 
who were managed with a watch-and-wait approach.

We identified 13 studies through the literature search. Since the 
first major study involving patients managed with the watch-
and-wait approach, most of the available data were, until 2020, 
from single centres and included a small number of patients. 
The establishment of the IWWD in 2015, provided the 
opportunity to investigate the specific features of a larger 
cohort of patients, who had been managed non-operatively 
after attaining a clinical complete response, from multiple 
centres and in real-world settings compared with before this 
database was established. The only published data from the 
IWWD reported the actuarial risk for local regrowth at 
2 years (25·5%). As time elapses after attaining a clinical 
complete response, the risk of local regrowth and distant 
metastasis is expected to be progressively lower. This effect is 
captured by conditional survival analysis, which allows accurate 
estimation of the risk of local regrowth and distant metastasis 
over time, thus providing useful clinical information to patients 
and for the design of surveillance strategies. Only one study 
considered the effect of different risk factors on local regrowth 
over time, suggesting that some risk factors (eg, baseline 
clinical tumour [cT] status) might become irrelevant over time, 
whereas others (eg, type of chemoradiotherapy regimen) might 
only become relevant later during follow-up, once a clinical 
complete response has been sustained.

Added value of this study
To our knowledge, this study involves the largest cohort of 
patients with rectal cancer who had a clinical complete response 
after neoadjuvant chemotherapy and were subsequently 
managed by a watch-and-wait strategy, and in whom the risks of 
local regrowth and distant metastases over time were examined. 
Conditional survival modelling allowed us to estimate the risk of 
local recurrence and distant metastases for an additional 2 years 
after sustaining a clinical complete response for 1, 3, and 5 years 
from the date of the decision to commence watch and wait. 
In addition, our study provides novel information about known 
risk factors for local regrowth after patients have a sustained 
clinical complete response. Even though several risk factors could 
play a major role in the development of local regrowth, 
as patients sustain a clinical complete response for variable 
intervals from treatment completion, these risk factors 
ultimately become irrelevant over time.

Implications of all the available evidence
Our analysis shows that, after sustaining a clinical complete 
response for 1 year with a watch-and-wait strategy, risks for 
local regrowth and distant metastases during the subsequent 
2 years are notably low, thus removing the need for intensive 
surveillance after 3 years. In patients who have a sustained 
clinical complete response for 1 year, known risk factors 
(ie, baseline cT status and dose of radiotherapy) for local 
regrowth appear to become irrelevant thereafter. This 
observation suggests that the additional treatment of patients 
with a clinical complete response for the purpose of minimising 
the risk of local regrowth is unnecessary. Taken together, the 
information provided by our analysis, which to our knowledge 
used the largest cohort of patients with rectal cancer with a 
clinical complete response who were managed by watch and 
wait, could be important for the design of future trials and for 
developing guidelines on optimal surveillance strategies and 
alternative treatment strategies for these patients.
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with rectal cancer who had a clinical complete response 
after neoadjuvant chemotherapy and were subse-
quently managed by a watch-and-wait strategy between 
Nov 25, 1991, and Dec 31, 2015. The IWWD was available 
for entry of individual patient data on April 14, 2015, and 
includes data from 47 clinics across 15 countries. Data 
were entered online at participating centres that agreed 
to record information on all patients at their institutions 
who underwent organ-preserving strategies after neo-
adjuvant treatment for rectal cancer (adenocarcinoma). 
The IWWD contains information on baseline tumour 
staging at diagnosis, type of neoadjuvant therapy, final 
dose of radiotherapy, type of imaging modalities used 
for staging and reassessment after neoadjuvant chemo-
radio therapy, follow-up, the dates and type of treatment 
after local regrowth or disease recurrence, or both, and 
survival status.

Only patients aged 18 years and older, who achieved a 
clinical complete response and were managed by a 
watch-and-wait strategy alone, were included in our 
analysis. Clinical complete response was defined as the 
presence of white scars and telangiectasias, and the 
absence of any irregularity, mass, ulceration, or stenosis 
during clinical assessment. In addition, only patients 
with radiological imaging consistent with complete 
tumour regression (including the absence of metastatic 
lymph nodes) were included in the study. However, the 
precise definition of a clinical complete response and the 
decision to commence watch and wait were entirely at 
the discretion of the participating centre. Patients who 
had not achieved a clinical complete response or who had 
undergone any surgical procedure were excluded.

Requirements for participant consent, and ethical and 
institutional review board approval were handled 
according to the local authorities of participating 
centres or institutions. Procedures
To ascertain baseline clinical tumour (cT) stage, we 
combined data from all radiological imaging modalities 
done at baseline. If MRI was done, this was considered 
as the leading imaging modality. The exact radiological 
imaging modalities used for baseline cT staging or 
assessment of response, and the specific findings 
consistent with a clinical complete response, including 
the criteria for the absence of metastatic lymph nodes, 
were entirely at the discretion of each contributing 
centre. The indication for and type of neoadjuvant 
therapy used, and the exact surveillance strategy used 
were also entirely at the discretion of each participating 
centre. Details of neoadjuvant treatment and follow-up 
strategies have been described previously.2,10

Outcomes
The main outcome measures were the probability of 
patients remaining free of local regrowth and distant 
metastasis for an additional 2 years after sustaining a 
clinical complete response for 1, 3, and 5 years after the 

date of the decision to commence watch and wait. The 
primary (exploratory) endpoints were 2-year conditional 
local regrowth-free survival at 3 years (after sustaining a 
clinical complete response for 1 year) and 2-year 
conditional distant metastasis-free survival at 5 years 
(after being distant metastasis-free for 3 years). Local 
regrowth was defined as any reappearance of tumour at 
the original tumour location or regional lymph nodes, as 
detected by clinical assessment, endoscopy, or imaging. 
Distant metastases were defined as the presence of 
metastatic disease, as identified by radiological evidence 
or confirmed histologically. Time to local regrowth or 
distant metastasis was calculated as the time from the 
date of the decision to commence watch and wait to the 
time that any recurrence (ie, local regrowth or distant 
metastasis) was diagnosed.

Statistical analysis
Local regrowth-free survival and distant metastases-free 
survival in the study population were estimated by 
actuarial analysis, and differences in recurrence-free 
survival were assessed with the log-rank test. Actuarial 
analysis is used when the actual time of the event (ie, 
local regrowth or distant metastases) can only be 
approximated by the endpoint, as opposed to Kaplan-
Meier analysis, which is used when the actual or exact 
date of the endpoint is known (eg, the date of death for 
an analysis of postoperative survival). Time to local 
regrowth and time to distant metastasis were used to 
create survival curves of local regrowth-free survival and 
distant metastasis-free survival. Patients were censored 
at last contact if lost to follow-up or at the date of death 
due to any cause. Conditional recurrence-free (ie, local 
regrowth-free and metastasis-free) survival analyses 
were subsequently used to investigate changes in the 
probability of recurrence as patients remain recurrence-
free after the decision to commence watch and wait, and 
to assess possible changes in the effect of prognostic 
factors over time.

Conditional survival was calculated as Py/x, where Py 
is the probability of the patient surviving for additional 
y years, given that they had already survived for x years, 
as previously described by Zabor and colleagues.11 
Actuarial recurrence data were used for these calcu-
lations. Conditional recurrence-free survival was calcu-
lated for an additional 2 years at 1, 3, and 5 years of being 
recurrence-free. For instance, the 2-year conditional 
recurrence-free survival of patients at 1 year can be 
calculated as the proportion of patients who were alive 
and recurrence-free at 3 years divided by the proportion 
of patients who were recurrence-free at 1 year, which 
provides the proportion of patients who are alive and 
recurrence-free at 1 year that can be expected to remain 
alive and recurrence-free after an additional 2 years.

To estimate differences in 2-year conditional 
recurrence-free survival according to specific prognostic 
factors, the standardised differences method was used 
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as described previously.12 This method was used to com-
pare the conditional recurrence-free survival between 
two groups (1 and 2), and the standardised conditional 
recurrence-free survival (d) between these two groups 
was calculated as follows:

where P1 and P2 represent the mean probability of 
conditional recurrence-free survival in the two groups, 
weighted by the different number (N) of patients in 
group P1 (N1) and group P2 (N2), according to the 
previously reported formula.12

To estimate differences between 2-year conditional 
survival curves, effect size was used in a similar manner 
to what has been described previously.12 An effect 
size of 0·3 or lower indicates small differences between 
survival curves, an effect size of between 0·3 and 0·5 
indicates moderate differences, and an effect size of 0·5 
or higher indicates large differences.

Demographic and clinicopathological characteristics, 
and oncological outcomes of the entire cohort were 
analysed. Risk factors for local regrowth were estimated by 
use of Cox regression. Risk factors significantly (p<0·05) 
associated with local regrowth were used to stratify patients 
by conditional survival probabilities to estimate the 
influence of these risk factors over time. Baseline cT stage 
and clinical nodal (cN) status, and the final total dose of 
radiotherapy received, using 50·4 Gy as the cutoff 
(considered by most guidelines as the upper limit of the 
recommended standard dose), were evaluated.13,14

Considering the long period for inclusion of patients 
managed by watch and wait in our study, there was an 
inherent risk of misclassification of baseline cT and cN 
staging features as a function of time. For this reason, we 
did a stratified post-hoc analysis restricted to patients 
included in the registry in whom the decision to com-
mence watch and wait was made after Jan 1, 2010. Similar 
to other previous studies, this post-hoc analysis could 
potentially provide a more accurate estimate of the effect 
of baseline features on recurrence-free survival measured 
by use of contemporary imaging methods, provided that 
data derived from the MERCURY studies, which showed 
the high accuracy of MRI for locoregional staging, were 
fully available and implemented into clinical practice 
after 2010.10,15

Finally, to assess completeness of follow-up, we did a 
reverse Kaplan-Meier analysis. Using this strategy, 
censoring of patients were counted as events in order to 
estimate the completeness of follow-up.

All statistical analyses were done by use of XLSTAT 
2020, 4.1.1023. An arbitrary p value of less than 0·05 was 
considered as significant.

Role of the funding source
The funder of the study had no role in study design, data 
collection, data analysis, data interpretation, or writing of 
the report. The corresponding author had full access to 
all of the data and had the final responsibility for the 
decision to submit for publication.

Results
We identified 793 patients in the IWWD with rectal cancer 
who had a clinical complete response after neoadjuvant 
chemoradiotherapy. Median follow-up was 55·2 months 

P1N1 + P2N2

N1 + N2
d =

All patients (n=793)

Age, years* 65·0 (56·0–72·0)

Sex

Male 534 (67%)

Female 259 (33%)

Tumour size, mm† 38·0 (30·0–46·0)

Distance of tumour from the anal verge, cm‡ 4·0 (2·5–6·0)

Initial carcinoembryonic antigen concentration, ng/mL§ 2·5 (1·3–4·0)

Baseline tumour stage known 653 (82%)

cT stage

T1 14/653 (2%)

T2 202/653 (31%)

T3 410/653 (63%)

T4 27/653 (4%)

Baseline nodal stage known 674 (85%)

cN stage

cN+ 386/674 (57%)

cN– 288/674 (43%)

Union for International Cancer Control stage known 641 (81%)

Stage I 121/641 (19%)

Stage II 138/641 (21%)

Stage III 382/641 (60%)

Total final dose of radiotherapy <50·4 Gy¶ 249 (40%)

Total final dose of radiotherapy, Gy¶ 50·4 (45·0–50·4)

Data are median (IQR) or n (%). cT=clinical tumour. cN=clinical node. cN+=node positive. cN–=node negative. 
*The age of 26 (3%) patients was not available. †Tumour size in 267 (34%) of patients was not available. ‡Distance 
of tumour from anal verge in 127 (16%) patients was not available. §Initial carcinoembryonic antigen concentration 
in 376 (47%) patients was not available. ¶The total final dose of radiotherapy in 174 (22%) patients was not 
available.

Table 1: Baseline patient demographics

All patients 
(n=793)

Local regrowth-free 
at 1 year (n=645)

Local regrowth-free 
at 3 years (n=474)

Local regrowth-free 
at 5 years (n=271)

Local regrowth 212 (27%) 88 (14%) 17 (4%) 4 (2%)

cT stage at baseline*

cT1–2 40 (5%) 15 (2%) 2 (1%) 1 (1%)

cT3 114 (14%) 44 (7%) 8 (2%) 1 (1%)

cT4 9 (1%) 3 (1%) 0 0

Distant metastases 85 (11%) 56 (9%) 23 (5%) 13 (5%)

Deaths 138 (17%) 90 (14%) 46 (10%) 21 (8%)

Data are n (%). The table shows the number of patients with local regrowth (classified by cT stage at baseline), with distant 
metastases, and who died as of database lock (May 19, 2020) based on whether they were local regrowth-free at 1, 3, 
and 5 years. cT=clinical tumour. *The cT stage of 140 (18%) patients at baseline was not known.

Table 2: Long-term outcomes according to the number of years that patients were free of local recurrence
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(IQR 36·0–75·6). Data lock for this report was May 19, 2020. 
Clinical and radiological features of included patients at 
baseline are shown in table 1, and long-term oncological 
outcomes depending on whether patients were free of 
local regrowth at 1, 3, and 5 years are in table 2.

Actuarial local regrowth-free survival in the entire 
cohort was 83·8% (95% CI 81·2–86·4) at 1 year, 74·3% 
(71·1–77·4) at 3 years, and 72·1% (68·8–75·4) at 5 years 
(figure 1). Actuarial distant metastases-free survival in 
the entire cohort was 97·1% (95% CI 96·0–98·3) at 
1 year, 91·4% (89·3–93·5) at 3 years, and 88·9% 
(86·5–91·3) at 5 years (figure 2).

2-year conditional local regrowth-free survival estimates 
the probability of remaining local regrowth-free for an 
additional 2 years if a patient has a sustained clinical 
complete response for 1 year (ie, total 3 years), 3 years 
(total 5 years), and 5 years (total 7 years). 2-year conditional 
local regrowth-free survival was 88·1% (95% CI 
85·8–90·9) for patients with a clinical complete response 
at 1 year, 97·3% (95·2–98·6) for those with a clinical 
complete response at 3 years, and 98·6% (97·6–100·0) for 
those with a clinical complete response at 5 years.

Similar results were observed for distant metastasis-
free survival (figure 2). Even though distant metastasis is 
not a frequent event in general in this setting,6 the 
probability of distant metastasis occurring after 3 years 
from the decision to commence watch and wait is almost 
10%. However, 2-year con ditional distant metastasis-free 
survival in patients who were distant metastasis-free 
from the decision to commence watch and wait for 1 year 
was 93·8% (95% CI 92·3–95·9), for 3 years was 97·8% 
(96·6–99·3), and for 5 years was 96·6% (94·0–98·9).

Cox regression analyses of the entire cohort showed 
that, of the para meters tested, the only significant risk 
factors for local regrowth (measured from the date of the 
decision to commence watch and wait to local regrowth) 
were baseline cT stage and total radiotherapy dose 
(table 3). After restricting this analysis to patients treated 
after Jan 1, 2010, a total of 626 patients were identified. 
The demographics and oncological outcomes of patients 
according to study period (ie, before and after 2010) are 
available in the appendix (p 3). No significant difference 
in the proportion of patients who had local regrowth or 
distant metastasis was observed between those treated 
before and after 2010. However, patients treated after 2010 
were more likely to be older, have a more advanced 
tumour stage at baseline, and have received lower doses 
of radiotherapy compared with those treated before 2010. 
Among 626 patients treated after 2010, 573 (92%) had 
available baseline cT status information; 180 (31%) 
patients were cT1–2 and 393 (69%) patients were cT3–4. 
Among this subset of patients, baseline cT status was 
significantly associated with risk of local regrowth 1 year 
from the date of the decision to commence watch and 
wait (actuarial local regrowth-free survival in patients 
with cT1 or cT2 at baseline was 88·0% [95% CI 83·2–92·8] 
compared with 80·9% [76·9–85·0] in those who were cT3 

at baseline; p=0·0070; appendix p 4). However, after a 
sustained clinical complete response for 1 year, the risk of 
local regrowth after an additional 1 year was similar 
between patients with cT1 or cT2 at baseline and those 
with cT3 at baseline (2-year conditional local regrowth-
free survival at 1 year in patients with cT1 or cT2 tumours 
at baseline was 95·4% [95% CI 92·7–99·1] compared with 
90·1% [86·5–93·5] in those with cT3 tumours at baseline; 
effect size 0·18; appendix p 4). Similar findings were 
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Figure 1: Actuarial and 2-year conditional local regrowth-free survival of patients managed by watch and 
wait after sustaining a clinical complete response for 1, 3, and 5 years
The black circles represent the probability of remaining local regrowth-free for an additional 2 years once a clinical 
complete response had been reached and sustained for 1, 3, and 5 years.
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observed when all patients in the entire cohort (1991–2015) 
were included in this analysis (appendix p 5).

Similar findings to cT stage were observed for the total 
dose of radiotherapy. We divided the entire cohort of 
patients into two groups according to the final total dose 
of radiotherapy received (<50·4 Gy vs ≥50·4 Gy). A total 
dose of less than 50·4 Gy was significantly associated 
with a risk of local regrowth at 1 year (actuarial local 
regrowth-free survival in those who received a final total 
dose of <50·4 Gy was 76·8% [95% CI 71·5–82·1] 
compared with 85·2% [81·6–88·9] in those who received 
≥50·4 Gy; p=0·014; appendix p 6). However, this 
difference became less pronounced if patients sustained 
a clinical complete response for 1 year (1-year conditional 
local regrowth-free survival in those who received a final 
total dose of <50·4 Gy was 93·5% [95% CI 89·1–96·6] 
compared with 91·7% [87·6–94·1] in those who received 
≥50·4 Gy; effect size 0·070; appendix p 6).

In order to assess completeness of follow-up, we used 
the reverse Kaplan-Meier method after separating 
patients into two groups depending on whether they 
were treated before or after 2010. Patients treated before 
2010 were followed up for longer than those treated after 
2010, as indicated by the more horizontal inflection of 
the reverse Kaplan-Meier curve for these patients 
(appendix p 7). However, both groups showed similar 
patterns of censoring, as reflected by the vertical 
components of the reverse Kaplan-Meier curves.

Discussion
The risk of local regrowth or distant metastases 
after a clinical complete response to neoadjuvant 

chemoradiotherapy after non-operative management of 
rectal cancer remains an important drawback for the 
widespread uptake of watch and wait in clinical practice. 
Preserving the rectum in situ after an apparent clinical 
complete response to chemoradiotherapy with the 
associated risk of a local regrowth or even distant 
metastases, led to the recommendation of variable 
intensive follow-up strategies, often extended over the 
course of a patient’s life, because of the unknown 
patterns of recurrence.7 The results of our study suggest 
that the risk of local regrowth in patients who have a 
sustained clinical complete response for 3 years is 
5% or less. Another concern associated with non-
operative manage ment of rectal cancer is the risk of 
developing distant metastases. Our results suggest that 
the risk of systemic recurrence is low after 3 years of 
being recurrence-free. Conditional probability of survival 
provides objective information to patients about the risk 
of recurrence (local and systemic) over time during 
follow-up. A few previous studies involving a small 
number of patients from different clinical settings have 
tried to address this issue using conditional probability 
of survival estimates. The use of this approach in a large 
series of patients could provide relevant information for 
designing surveillance and follow-up strategies after 
different treatment modalities.8,12

To our knowledge, this multicentre study is the first to 
estimate the risk of local regrowth and distant metastases 
over time in a large cohort with long-term follow-up data 
of patients with rectal cancer who achieve and sustain a 
clinical complete response for an additional 2 years after 
reaching this goal at 1, 3, and 5 years follow-up. Based on 
our findings, intensive surveillance of the rectum for the 
detection of local regrowth after sustaining a clinical 
complete response for more than 3 years is unlikely to be 
required. Patients without any signs of regrowth or 
distant metastases at 3 years could probably be included 
in well established follow-up programmes for patients 
with rectal cancer who undergo standard treatment path-
ways involving radical resection. Future studies focusing 
on different surveillance strategies should perhaps 
consider com paring intensive versus non-intensive 
approaches for the first 3 years after the patient has a 
clinical complete response.

Another interesting reflection provided by our results 
refers to the beginning of watch and wait. In the seminal 
study by Habr-Gama and colleagues,1 watch and wait used 
the definition of a clinical complete response that was 
based on sustaining this outcome (measured by clinical 
or radiological findings) for a minimum of 12 months.1 
Previous studies have reported that patients who fulfilled 
this criterion have a risk of local regrowth of nearly 10% 
(ie, local regrowth-free survival of almost 90%). Our 
results show that sustaining a clinical complete response 
for 1 year is associated with a substantial increase in local 
regrowth-free survival during the subsequent 2 years 
(88·1%) compared with actuarial local regrowth-free 

Overall (n=506)* Hazard ratio 
(95% CI)

p value

Age, years† 65·0 (56·0–72·0) 1·00 (0·98–1·01) 0·96

Sex

Male 348 (69%) 1·39 (0·95–2·03) 0·090

Female 158 (31%) 1 (ref)

cT stage

cT1–2 156 (31%) 1 (ref)

cT3–4 350 (69%) 1·73 (1·15–2·61) 0·0083

cN stage

cN– 194 (38%) 1 (ref)

cN+ 312 (62%) 0·80 (0·56–1·15) 0·24

Total dose of radiotherapy, Gy

<50·4 238 (47%) 1 (ref)

≥50·4 268 (53%) 0·60 (0·00–0·84) 0·0035

Data are median (IQR) or n (%), unless otherwise specified. cT=clinical tumour. 
cN=clinical node. cN+=node positive. cN–=node negative. *506 (64%) of 
793 patients had available data for all variables shown in the table. †Assessed as a 
continuous variable.

Table 3: Cox regression analysis of risk factors for local regrowth in 
patients managed by watch and wait
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survival at 3 years (74·3%), estimated from the time of the 
decision to commence watch and wait. Ultimately, this 
test of time (proposed as a defining criteria for clinical 
complete response in the original reports of watch and 
wait) could be more relevant to the success of watch and 
wait than other commonly used predictors of a successful 
outcome, superseding any information provided by 
baseline, treatment, or reassess ment modalities.1

In our study, conditional survival estimates also provided 
interesting findings about changes in risk factors for local 
regrowth over time in patients who have achieved a clinical 
complete response. The only significant risk factors for 
local regrowth in this large cohort of patients were baseline 
cT stage (tumour-related) and total dose of radiotherapy 
used (treatment-related). Previous studies have also 
suggested that baseline cT stage (provided by MRI) is a 
significant risk factor for local regrowth.16 For every 
increase in cT substage classification, one could expect a 
nearly 10% increase in the risk of a local regrowth.10 
However, a report published in 2020 suggested that such 
differences between cT2 and cT3 stages might be lost once 
patients have a sustained clinical complete response for 
1 year or longer.9 The results of our study suggest that the 
increased risk for local regrowth in patients with cT3 and 
cT4 stages is only observed in the first year of follow-up. 
Even though these results are based on a small number of 
patients overall (particularly for cT4 disease), our findings 
support the use of similar surveillance strategies across all 
cT substages of rectal cancer after the first year that a 
clinical complete response has been sustained.

Another potential risk factor for local regrowth was 
the type of neoadjuvant chemoradiotherapy treatment. 
Patients given high doses (ie, 50·4 Gy) of radiotherapy and 
additional chemo therapy might more commonly achieve 
a clinical com plete response and have a reduced risk of a 
local regrowth, as suggested by studies involving contact 
radiotherapy (ie, delivery of high-dose radiation to the 
rectal mucosa).17 However, our results suggest that, after 
clinical complete response is sustained for 1 year, the 
incidence of local regrowth between patients treated with 
different doses of radiation is similar in the subsequent 
2 years. Future pro spective studies are needed to 
understand the exact dose of additional radiotherapy 
required to potentially decrease the risk of local regrowth 
in patients who have a clinical complete response.

There are several limitations to the present study 
that should be considered before any definitive recom-
mendations or changes are implemented into clinical 
practice. First, heterogeneity in the definitions of a clinical 
complete response (including clinical, endo scopic, and 
radiological) could have resulted in the grouping together 
of patients with near complete or full clinical complete 
responses (according to strict criteria). Despite this 
concern, the inclusion of patients with near complete 
clinical responses might provide a more representative 
cohort of patients from real-world clinical practice. As 
identifying patients with a full clinical complete response 

according to strict criteria takes a substantial amount of 
time, identifi cation of full clinical complete response is 
usually retrospective. Notably, sustaining a clinical com-
plete response for 1 year was the original definition of this 
outcome in early studies of organ preservation strategies.1 
Second, one could argue that using the date of the decision 
to commence watch and wait as the start of follow-up, 
instead of the last date that radiotherapy was received, 
might have led to an underestimation of the risk of 
delayed definitive surgical resection of patients with rectal 
cancer. However, considering that the basic premise for 
the inclusion of patients managed by a watch-and-wait 
strategy is having a clinical complete response, using the 
date of the decision to commence the strategy leads to a 
restricted and well defined group of patients. Ultimately, 
objective information provided by the present study will 
be restricted to patients who have achieved a clinical 
complete response. Using this method also avoids the 
potential bias from patients who were assessed at different 
time intervals from completion of radiotherapy for any 
reason other than having a clinical complete response and 
undergoing watch and wait. Third, categorisation of 
baseline cT staging (the data for which were not available 
for the whole study population), might have also evolved 
substantially during the study period (1991–2015), and 
different methods for exact cT staging (and even cT sub-
classification) determination could have influenced the 
results of the study. In particular, important data regarding 
cT3 sub classification were missing from the IWWD. 
Future studies should consider data on cT3 sub-
classification when investigating risk factors for local 
regrowth over time. The potential changes in accurate 
staging over the study period are also partly reflected by a 
substantial age and stage migration over time during the 
study period. Regardless of these trends, considering 
notable improve ments in imaging modalities over time, 
the exact influence of stage migration on local regrowth-
free survival is difficult to estimate.18 Ultimately, baseline 
staging among patients from small centres might have 
been overestimated. This effect is unfortu nately not 
captured by the database. Fourth, different surveillance 
strategies might have influenced the recorded timing of 
recurrence among different centres. Failure to account for 
between-centre hetero geneity due to unmeasured factors, 
such as different protocols for staging, treat ments, and 
follow-up, is an additional study limitation. An individual 
participant data meta-analysis, which used data from 
studies in the InterCoRe con sortium, addressed this 
problem with Cox frailty models.10 Even though this 
analysis10 concluded that within-centre correlations were 
significant, estimates from Cox models with and without 
the frailty extension were similar using data from the 
InterCoRe consortium; for example, the hazard ratio for 
local regrowth with increasing cT stage in the post-2008 
period (n=393) was 1·50 (95% CI 1·03–2·18) using the 
frailty model versus 1·54 (1·07–2·22) using the model 
without the frailty extension (Renehan AG, unpublished). 
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Finally, even though the effect of radio therapy dose on 
local regrowth-free survival was estimated, detailed infor-
mation on sensitising agents (ie, chemo therapy) was 
unavailable from the IWWD, thus preventing the 
inclusion of this variable in the multivariate analysis of 
risk factors for local regrowth. With the contemporary 
proposal of multiple total neoadjuvant therapy regimens 
(including induction and consolidation chemotherapy), 
which are showing benefits in terms of primary tumour 
response, infor mation about the exact concomitant 
chemotherapy regimens that patients included in our 
analysis were given could have been important for 
estimating the risk of local regrowth over time. Potential 
differences in the risk of local regrowth driven by exact 
neoadjuvant chemotherapy regimens (consolidation or 
induction) might be resolved by the long-term results of 
the OPRA trial.19

In conclusion, conditional survival analysis estimates 
suggest that patients who sustain a clinical complete 
response for 3 years have 5% or lower risk of developing a 
local regrowth and a less than 2% risk of developing 
systemic recurrence thereafter. Although baseline cT stage 
and final dose of radiotherapy are known risk factors for 
local regrowth after an initial clinical complete response to 
neoadjuvant chemoradiotherapy, these risk factors appear 
to be less relevant after 1 year of a sustained clinical 
complete response. Ultimately, the biological information 
provided by a sustained clinical complete response could 
override these risk factors. Although a substantial amount 
of inherent bias derived from large databases warrants 
cautious interpretation of the results, this information 
should be taken into consideration when developing 
surveillance guidelines for patients with rectal cancer 
undergoing organ-preservation strategies, and for the 
design of future studies of different treatment strategies, 
follow-up programmes, and adjuvant therapies.
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