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ABSTRACT 

Background: In patients with rectal cancer, ‘watch-and-wait’ (W&W) for clinical complete 

response (cCR) following neoadjuvant chemo-radiotherapy is a novel management strategy 

with potential to avoid major surgery. Study-level meta-analyses report wide variation in local 

regrowth rates. We performed an individual participant data (IPD) meta-analysis to evaluate 

factors influencing local regrowth occurrence as a potential explanation of this variation.  

Methods: We updated a recent systematic review search (MEDLINE and Embase, from 01 

Jan 2016 to 05 May 2017; plus expert knowledge) to identify published studies in patients 

with rectal cancer reporting local regrowth following W&W for cCR following neoadjuvant 

chemo-radiotherapy. We restricted studies to those that defined cCR using criteria 

equivalent to São Paulo benchmarks, and requested IPD. We assessed study quality using 

an 11-item checklist. The primary outcome was 2-year local regrowth cumulative incidence 

estimated using a two-stage random-effects (RE) IPD meta-analysis. We evaluated the 

impact of clinical and treatment factors using Cox frailty models, expressed as hazard ratios 

(HRs). From these models, we derived percentage differences in mean theta as an 

approximation of the impact of measured covariates on between-centre heterogeneity. 

Results: We obtained IPD from 10 studies (11 datasets), totally 602 patients enrolled 

between 11 March 1990 and 13 February 2017, with a median follow-up of 37.6 (IQR: 25.0 – 

58.7) months. Ten of the 11 studies were judged to be at low-risk of bias. There was wide 

between-centre variation in patient, tumour and treatment characteristics. The 2-year local 

regrowth cumulative incidence was 21.4% (RE 95% CIs: 15.3-27.6) with high levels of 

between-study heterogeneity (I2 = 61%). There was some evidence that increasing cT stage 

was associated with increased risk of local regrowth (RE HRper cT stage: 1.395, Ptrend = 0.048). 

In a sub-cohort of patients managed post-2008 (after which high-resolution MR pre-

treatment staging became standard), 2-year local regrowth cumulative incidences were 19% 

(95% CIs: 13-28) for cT1/cT2, 31% (95% CIs: 26-37) for cT3, and 37% (95% CIs: 30-60) for 

cT4 (RE HRper cT stage: 1.482, Ptrend = 0.033). We estimated that measured factors contributed 

4.8% to 45.3% to the explanation of observed between-centre heterogeneity.  
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Interpretation: Among patients with rectal cancer and cCR managed by W&W, there was 

some evidence that increasing cT stage predicts for local regrowth. These data will inform 

clinician-patient decision-making in this setting. There is a research need to determine other 

predictors of a sustained clinical complete response.  

Funder: None. 

Registration: PROSPERO CRD42017070934 
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Research in context 

Evidence before this study 

In patients with rectal cancer who achieve a complete clinical response (cCR) after 

chemo-radiotherapy, the strategy of watch and wait (W&W) is new and offers an 

opportunity for patients to avoid major resection surgery. However, in the absence of 

randomised trials, this approach is not standard care. One recently published study-level 

meta-analysis of 23 studies (published and unpublished) including 871 patients, evaluated 

the outcome of patients managed by W&W and estimated a 2-year local regrowth rate of 

15.7% but noted considerable between-study heterogeneity (I2 = 55.9%), with rates 

ranging from 3.3% to 33.3%. A second updated study-level meta-analysis of 17 published-

only studies (692 patients) reported a 3-year cumulative risk of local regrowth of 21.6% (I2 

= 66.5%). A register-based project, the International Watch and Wait Database (IWWD), 

reported on 880 patients with cCR managed by W&W, from 47 participating institutes (15 

countries) and estimated a 2-year local regrowth cumulative incidence of 25.2%. 

Understanding factors that predict for local regrowth might explain the reported high levels 

of between-study heterogeneity. To-date, there is no large-scale study that has evaluated 

predictive factors for local regrowth because the study-level meta-analyses were unable to 

extract these data in an analysable form and there was considerable missingness in the 

IWWD registry-based report. 

Added value of this study 

This is the first reported individual participant data (IPD) meta-analysis in this field. By 

using the IPD methodology, there were two main advantages over study-level meta-

analyses. First, we were able to test for predictive factors of local regrowth. And second, 

by incorporating Cox frailty models, we accounted for unmeasured factors at each study 

level. These factors might include centre-level protocols for staging, treatment, and follow-

up. We obtained data from 10 studies (11 datasets) totally 602 patients, and with a 

median follow-up of 37.6 months, we estimated that the 2-year local regrowth cumulative 

incidence was 21.4%. There was some evidence that increasing cT stage was associated 

with increased risk of local regrowth, an association that remained after adjustments. We 

tested for other predictors including age, gender, cN stage, tumour distance to anal verge, 

serum CEA, radiotherapy dose, and time to W&W decision, and found no associations.  

Implications of all the available evidence 

The current literature notes wide variation in local regrowth rates after initial W&W and 

raised the concern that this strategy might not be generalisable to standard care. The 
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present analysis exploited this heterogeneity of outcomes and demonstrated that the latter 

is partly explained by differences in study baseline characteristics. For the first time at-

scale, the present analysis shows that increasing cT stage is associated with increased 

risk of subsequent local regrowth. In a sub-cohort of patients managed after 2008 

(reflecting current standard practice using high-resolution MR pre-treatment staging), 2-

year local regrowth cumulative incidences were 19% for cT1/T2, 31% for cT3, and 37% for 

cT4. These estimates will inform clinician-patient decision making and future trials in the 

field of organ-preservation in patients with rectal cancer. 
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INTRODUCTION 

Surgical resection is the mainstay of treatment for rectal cancer.1 In patients who receive 

pre-operative neoadjuvant chemo-radiotherapy, up to a quarter have complete tumour 

regression, recognisable as a clinical complete response (cCR).2 In these patients, ‘watch-

and-wait’ (W&W) is a novel management strategy with potential to avoid major pelvic 

surgery.3 This strategy originated from Habr-Gama and colleagues4-6 in São Paulo, Brazil, 

over a decade ago, and extended, for example, to a large single institute series in the 

Netherlands7, 8 and to a multi-centre network coordinated through Manchester in the North 

West of England and Wales (the OnCoRe project).2 In a matched analysis of the OnCoRe 

data, survival rates were not inferior to those treated by standard surgical resection. 

Nonetheless, W&W has yet to reach universal acceptance in oncology and is not standard 

care.   

In 2017, Dossa and colleagues9 reported a study-level meta-analysis of 23 studies 

(15 published; 8 unpublished) including 871 patients, quantifying the risk of tumour local 

regrowth with W&W management in the setting of cCR. They estimated a 2-year local 

regrowth rate of 15.7% but noted considerable between-study heterogeneity (I2 = 55.9%), 

with rates ranging from 3.3% to 33.3%.9 A second updated study-level meta-analysis from 

Dattani et al.10 identified 17 published-only studies (692 patients) and estimated a 3-year 

cumulative risk of local regrowth of 21.6%, again with high levels of heterogeneity (I2 = 

66.5%). Such between-study heterogeneity adds to concerns that W&W management, 

practiced as specialist centres, might not be generalisable to standard care. Alternatively, 

understanding factors that predict for local regrowth might explain the causes of between-

study heterogeneity, ultimately better informing clinical pathways.  

Here, we perform and report an individual participant data (IPD) meta-analysis, 

obtaining IPD from 10 published studies (11 datasets) within the International Complete 

Response (InterCoRe) consortium. The central aim was to evaluate for factors influencing 

local regrowth. The InterCoRe project parallels the International Watch and Wait Database 

(IWWD),11 which recently reported on 880 patients with cCR managed by W&W, from 47 
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participating institutes (15 countries) and estimated a 2-year local regrowth cumulative 

incidence of 25·2%.  

The IPD meta-analysis approach has several advantages over the study-level meta-

analyses reported by Dossa et al.9 and Dattani et al.10, and over the registry-based IWWD 

reported by van der Valk and colleagues.11 IPD afford the meta-analyst the opportunity to 

standardise inclusion criteria and analyses; obtain study results that had not been provided 

by the study publications; check modelling assumptions;12 and importantly, for this study, 

model data as time-to-event cumulative incidence rather than crude rates. In the IPD meta-

analysis framework, one models individual-level covariate-outcomes directly clustered within 

studies and minimises ecological bias compared with a meta-regression of aggregate data 

across studies.13 To-date, there is no large-scale study that has evaluated predictive factors 

for local regrowth because the study-level meta-analyses9, 10 were unable to extract these 

data in an analysable form and there was considerable missingness in the IWWD registry-

based report.11  

 

METHODS  

Reporting was in accordance with PRIMA-IPD recommendations,14 and the protocol was 

registered with PROSPERO (CRD42017070934).  

 

Eligibility and study selection 

The PICO (Population; Intervention; Comparator; Outcome) was as follows. We sought to 

identify studies of patients with locally advanced rectal cancer where the intervention was 

W&W after cCR following neoadjuvant chemo-radiotherapy, as the predominant treatment 

modality within each reported study, and followed-up to local regrowth, as defined by the 

2014 Champalimaud conference.15 We anticipated that the majority of studies would be 

treatment single-arm series, and accordingly, did not seek a comparator.  

 We used the systematic search published by Dossa and colleagues9 (as our PICO 

was equivalent) and updated using MEDLINE and Embase databases. From the main 
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searches, we took a cut of identified studies from 01 Jan 2016 to 05 May 2017, and with 

studies identified through expert knowledge, added these to the studies identified by Dossa 

et al.9 There was no language restriction. The search terms are detailed in webappendix p1. 

As the central theme was the evaluation of predictive factors, we sought to have a 

baseline ‘level playing field’ and only included studies where the definition of cCR was 

judged to have used criteria equivalent to those of the São Paulo benchmarks, described by 

Habr-Gama et al. in 20045 and 201016 – namely, absence of residual ulceration, stenosis, or 

mass within the rectum using clinical and endoscopic examination. As abstracts did not allow 

this assessment, we excluded a priori unpublished studies. While, the Habr-Gama ‘definition’ 

papers5, 16 restricted their cases to the distal rectum, subsequent large series,8, 17 the two 

meta-analyses9, 10 and the IWWD report11 included proximal rectal tumours. Thus, we did not 

restrict by tumour distance from the anal verge.  

 

Data collection and harmonisation  

We approached chief investigators for identified studies and transferred fully anonymised 

data in encrypted files under centre-level governance arrangements. Data harmonisation is 

detailed in webappendix p2. To ensure homogeneity of patients entering into W&W 

management, from the received datasets, we excluded those who received short course 

radiotherapy as initial treatment; those treated by local excision or contact brachytherapy as 

part of the initial W&W management; and patients with distant metastases at baseline. 

  

Risk of bias assessment in individual studies 

We assessed study quality, modifying the Institute of Health Economics Quality Appraisal 

(IHEQA) Checklist for Case Series Studies.18 This checklist comprises 18 ‘yes/no’ items, 

with explanatory dictionaries. Only the first 11 items were relevant as subsequent items 

relate to reporting qualities, which did not apply to the IPD meta-analysis framework. Studies 

were considered to have a low-risk of bias if at least 80% of criteria were met, moderate-risk 

if 60% to 79% of criteria were met, and high-risk if less than 60% of criteria were met. 
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Outcome measures  

The primary outcome was 2-year local regrowth cumulative incidence from date of W&W 

decision (we took this as equivalent to the date at which cCR was achieved). This allowed 

direct comparability with the aggregate-level meta-analysis from Dossa et al.9 Secondary 

outcomes were: local regrowth cumulative incidence at 1-, 3-, 4- and 5-years; proportion of 

patients with local regrowth undergoing salvage surgery and proportion R0 (negative 

resection margin); 5-year overall survival (OS); 5-year non-regrowth disease-free survival 

(nrDFS), as detailed in our previous work;2, 17 and 3-year distant metastasis rate, the latter 

three outcomes from date of first treatment. Post-protocol registration, we added 3-year 

post-salvage surgery survival, from date of salvage surgery. 

 

Statistical Analysis 

We used STATA version 14.0 (College Station, TX) in our analyses. For tables of study 

characteristics, we summarised proportions and medians (with inter-quartile ranges, IQRs) 

and compared with chi-squared and Kruskal- Wallis tests across studies. 

 To derive summary estimates of local regrowth cumulative incidences, we took two 

approaches. In our main model, we used a two-stage IPD approach; first undertaking time-

to-event analyses per dataset to determine 2-year local regrowth cumulative incidence with 

95% confidence intervals (95% CIs) using 1 – Kaplan-Meier (KM) analyses, and then 

combined the outputs using a random-effects methods with the admetan command. We 

assessed between-study heterogeneity with the I2 statistic and assigned adjective low, 

moderate and high for values close to 25%, 50%, and 75%, respectively.19 We repeated this 

for 1-, 3-, 4- and 5-year local regrowth cumulative incidences. For yearly summary 

estimates, we additionally derived prediction intervals. Second, we pooled data from all 

datasets and reported 1- through 5-year local regrowth cumulative incidence as 1 – KM and 

95% CIs, without accounting for within centre correlations. We denoted our main (preferred) 

analysis as ‘RE’ (random-effects); and our second analysis as ‘pooled’ analysis. 
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We evaluated the impact of clinical and treatment covariates on local regrowth. 

Initially, we reported univariable pooled analysis, and compared as required using log-rank 

tests. For multivariable modelling, we used Cox frailty models, with results expressed as 

hazard ratios (HRs) and their 95% CIs. These models introduce a random-effects approach 

to account for associations and unobserved heterogeneity due to participation of different 

centres.20 In the context of the present study, this approach takes account of unmeasured 

factors, sometimes called ‘noise’, at each study level such as centre-level protocols for 

staging, treatment, and follow-up. Frailty models are increasingly reported in multi-centre trial 

analyses to account for centre-level variations in clinical practice outside the trial protocol.21 

A limitation of the Cox frailty model occurs where one attempts to evaluate a predictor where 

certain values of that covariate exist only in specific centres. This is similar to the ‘co-

linearity’ problem in regression models. From Cox frailty models, we derived theta () values 

and their standard errors, and tested for  = 0 using the likelihood ratio test to quantify 

between-centre variability. P value < 0.01 was taken to mean that the correlation between 

participants within centres could not be ignored. To approximate the impact of measured 

factors on between-centre heterogeneity, we performed frailty models with and without 

covariates, and derived percentage mean differences in theta values. We tested 

assumptions of proportionality using Schoenfeld residuals and visualising predicted versus 

observed survival plots. 

There were 20 core variables. Missingness was generally low. Data were complete 

for age and gender, and missing in 4.3% for cN stage; 7.6% for cT stage (none from one 

small study22); and 7.6% for tumour distance to anal verge (AV), which formed the basis for 

multivariable model A (10 datasets). Time to decision for W&W was not calculable for the 

two São Paulo datasets – thus, model B was model A plus time to decision for W&W based 

on 8 datasets. Serum CEA values were missing in 45.3% - thus, model C was model A plus 

serum CEA. Radiotherapy dose was missing in only 6.5% - but was near totally coincident 

with centre status (the co-linearity problem mentioned above), this was reported only in 
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univariable models. In multivariable models, the continuous variable, time to decision for 

W&W and serum CEA were modelling using fractional polynomials.23 

For reporting proportions among patients undergoing salvage surgery, we used a 

two-stage IPD approach, first estimating proportions (using the metaprop command) with 

95% CIs, and then combined using a random-effects methods. For the outcomes of OS, 

nrDFS and distant metastases, we used similar two-stage meta-analysis approaches as 

those for local-regrowth cumulative incidence. 

For interpretation of statistical significance, we used the language recommended by 

Pocock and Ware,24 namely: ‘weak evidence’ for 0.05 < p < 0.10; ‘some evidence’ for 0.01 < 

p < 0.05; and ‘strong evidence’ for p < 0.001. 

 

Post-protocol stratified analysis 

After full data collection, it became clear that enrolment dates ranged from 11 March 1990 to 

13 February 2017; older than anticipated in the initial protocol. We posseted at there was 

risk of misclassification in pre-treatment staging across such a long period, and thus, we 

performed a post-protocol stratified analysis limited to patients enrolled into studies after 01 

January 2008. We judged this to reflect contemporary clinical practice where pre-treatment 

staging is generally by high-resolution MR evaluation using the MERCURY study25 

principles. 

 

Publication bias, data availability bias and reviewer selection bias 

We assessed for publication bias using contour enhanced funnel plots and the asymmetry 

test in accordance with recommendations from Sterne et al.26 As per principles set out by 

Ahmed et al.,27 we assessed for data availability bias (IPD not available  - e.g. unpublished 

but available as summary estimates in abstract form) by adding summary estimates from 

abstracts (from the Dossa et al.9 meta-analysis) and comparing with our summary estimates 

for the IPD data. Similarly, we assessed for reviewer selection bias (IPD only sought from a 

subset of known studies) by adding summary estimates of other known published studies 
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(taken mainly from the Dossa et al.9 meta-analysis as 2-year local regrowth was also primary 

outcome) and comparing with our summary estimates for the IPD data.  

 

Role of the funding source 

There was no funder of this study. Five members (SC, LM, JE, RR, AGR) of the writing sub-

group had access to all the data. Senior members (SC, RR, GB, RP, AGR) of the writing 

sub-group shared the responsibility for the final decision to submit the report for publication. 

 

RESULTS 

Included studies 

The flow diagram of the search, study identifications, and reasons for not including studies 

are detailed in webappendix p3-5. We initially received data from 11 studies, but excluded 

one study28 where all patients received contact Papillon brachytherapy. For the large São 

Paulo series, we judged that there were two distinct cohorts – patients in the early series 

(denoted as São Paulo  I), which were referred from two centres (University of São Paulo; 

Angelita & Joaquim Gama Institute, AJGI) and received neoadjuvant chemo-radiotherapy as 

50.4 Gy and 2 cycles of 5-fluorouracil;6 whereas the later series (denoted as São Paulo II) 

was treated from the outset through the AJGI, with an extended regimen of 54 Gy and 6 

cycles of 5-fluorouracil.6  

Our final analysis was from 10 studies (11 datasets).2, 4, 6, 8, 22, 29-34 We judged that the 

definitions for cCR, across all datasets were equivalent to São Paulo benchmarks5, 16 

(evidenced in webappendix p6-7). The total number for analysis was 602 patients – 108 

were not reported in previous publications. We noted two clinical indications among the 

studies: those termed standard practice neo-adjuvant chemoradiotherapy where cCR rates 

ranged from 12% to 49%, and two studies where there was an intentional enhanced cCR 

ranging from 68%29 to 73%4 (webappendix p8).  

 

Study characteristics 
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Patient, tumour and treatment characteristics, by dataset, are summarised in Table 1. There 

was wide variation in characteristics and pathways: for example, median ages ranged from 

59 to 75 years (p = 0.0001); proportion of men ranged from 40% to 91% (p = 0.001)); 

median tumour distance to AV from 3 to 6 cm (p = 0.0001); proportion of combined cT3/ cT4 

stage from 43% to 83% (p = 0.007); and proportion of cN+ stage from 13% to 76% (p < 

0.0001); and median time to W&W from 6 to 17 weeks (p = 0.0001). There were differences 

in radiotherapy treatment protocols – for example, for larger series, the radiotherapy dose 

regimen was predominantly 45 Gy in OnCoRe;2 predominantly 50.4 Gy in Maastricht;8 

mainly 45 Gy and 50.4 Gy in São Paulo  I;16 mainly 54 Gy in São Paulo  II;6 and exclusively 

60 Gy in Vejle.29 Concurrent chemotherapy (5-fluorouracil-based in 518 out of 570 or 91%) 

was used in all series, and was used at least 95% of patients in seven datasets. 

 

Assessment of Study Methodological Quality 

Using the IHEQA Checklist,18 ten of the 11 studies were judged to be at low-risk; one study8 

was judged to be moderate-risk of bias (webappendix p9). 

 

Local regrowth 

Overall, median follow-up was 37.6 (IQR: 25.0 to 58.7) months, but between studies, median 

follow-up ranged from 12.4 to 60 months. There were 166 local re-growths (crude proportion: 

27.6%). The summary 2-year local regrowth cumulative incidence was 21.4% (RE 95% CIs: 

15.3-27.6). There was a were high level of between-study heterogeneity (I2 = 61%) (Figure 

1).  

In the pooled analysis, the 1-, 2-, 3-, 4- and 5-year local regrowth rates were: 17.6% 

(95% CIs: 14.8-20.9), 24.7% (95% CIs: 21.4-28.5), 28.1% (95% CIs: 24.5-32.1), 31.1% (95% 

CIs: 27.2-35.5), and 31.6% (95% CIs: 27.6-36.0), respectively (Figure 2A). By contrast, for 

2-stage random-effects meta-analysis, summary point estimates for years 1 to 5 were more 

conservative at 15.6% (95% CIs: 9.9-21.4), 21.4% (95% CIs: 15.3-27.6), 24.9% (95% CIs: 

18.5-31.3), 27.3% (95% CIs: 19.8-34.8), and 28.0 (95% CIs: 20.3-35.8), but with wider 95% 
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CIs (Figure 2B). Local regrowth occurred almost exclusively in the first three years (155 out 

of 166 or 93.4%). We assessed visually for proportionality of local regrowth curves with time 

across the 11 datasets, and found similar patterns in all datasets (webappendix p10). 

 

Cox frailty models 

We tested for factors predicting local regrowth, initially for the total cohort, and then as a 

post-2008 sub-cohort analysis (Table 2). For the total cohort, there was some evidence that 

increasing cT stage was associated with increased risk of local regrowth. By univariable 

analysis, 2-year cumulative incidences were 18% (95% CIs: 13-25) for cT1/T2, 29% (95% 

CIs: 24-34) for cT3, and 31% (95% CIs: 17-52) for cT4. In the multivariable frailty model, 

including age, gender, CT stage, N stage and distance to AV (model A), the HR per cT stage 

increase was 1.395 (RE 95% CI: 1.002, 1.941, Ptrend = 0.048). There were no associations 

among other factors in model A (10 studies), model B (8 studies; incorporating time to W&W 

decision) or model C (8 studies; incorporating serum CEA).  

For the sub-cohort of patients managed after 2008, 2-year local regrowth cumulative 

incidence increased in a stepwise manner from 19% (95% CIs: 13-28) for cT1/cT2, 31% 

(95% CIs: 26-37) for cT3, to 37% (95% CIs: 30-60) for cT4. In model A, the HR was per cT 

stage increase was 1.496 (RE 95% CI: 1.032, 2.168, Ptrend = 0.033).  

We tested (likelihood ratio test) for  = 0 and found statistical significance in all 

models, indicating that correlation within centres could not be ignored (Table 3). We 

compared theta values in each model (A to C) with and without added factors, and noted 

that the likelihood ratio test remained statistically significant and that the addition of the 

measured factors only modestly influenced theta. We estimated that this contribution ranged 

from 4.8% to 45.3%.  

 

Salvage surgery 

Of the 166 patients with local regrowth, salvage surgery was performed in 137 (RE estimate: 

89%, 95% CIs: 80-98), of which R0 status was achieved in 131 (RE: 98%, 95% CIs: 95-100) 
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(Table 4). After histopathological examination, only four patients were pT4; the majority (59 

patients) were pT3 (RE: 44%, 95% CIs: 30-58). Node positivity was noted in 18 resections 

(RE: 16%, 95% CIs: 5-27).  

 The 137 patients with local regrowth undergoing salvage surgery were younger than 

the 29 patients treated by non-surgical strategies [median (IQR) age: 65.2 (57.4-71.2) versus 

70.3 (60.9-76.0) years, p = 0.037). The commonest reason for no salvage surgery was 

synchronous distant metastases (12 patients) or unfit, mainly associated with older age (10 

patients aged 75 years or older). The 3-year post-salvage survival rate was 80.1% (95% CIs: 

70.3-87.0); the 3-year survival in patients not undergoing salvage surgery was 55.3% (95% 

CIs: 30.0-74.8) (webappendix p11). Accounting for age at local regrowth and between-centre 

variation, this was not statistical different (p = 0.153). 

 

Survival and distant metastases rates 

There were 68 deaths. The 5-year OS rate was 87.0 (RE 95% CIs: 81.5-92.4); and the 5-

year nrDFS rate was 81.3% (RE 95% CIs: 74.9-87.6) (webappendix p12). Distant 

metastases were reported in 60 patients. The 3-year distant metastasis rate was 9.1% (RE 

95% CIs: 8.7-9.5). The commonest sites of distant metastases were lung (31 of 60 patients) 

and liver (23 of 60 patients) (webappendix p13). Approximately half patients (31 of 60 

patients) with distant metastases had local regrowth – these were identified synchronous 

with local regrowth in 12 patients; after local regrowth in 14 patients; and before local 

regrowth in only four.  

 

Publication, data availability and reviewer selection biases 

We visually inspected for asymmetry in the funnel plot for the 11 included datasets and 

found no evidence indicating publication bias (webappendix p14). For the primary outcome 

of 2-year local regrowth cumulative incidence, we found no evidence for data availability bias 

[RE: 21.4% (95% CIs: 15.1-27.7) versus 13.9% (95 CIs: 7.9-19.8), pinteraction = 0.111] 
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(webappendix p15) and weak evidence for reviewer selection bias [RE: 21.4% (95% CIs: 

15.1-27.7) versus 11.5% (95 CIs: 5.3-17.7), pinteraction = 0.089] (webappendix p16).  

 

DISCUSSION 

Summary of main findings 

We report five main findings. First, among studies of patients with rectal cancer and cCR 

managed by W&W, there was wide variation in baseline patient, tumour and treatment 

characteristics, but overall, the study quality was at low risk of bias. Second, the 2-year local 

regrowth cumulative incidence was approximately a fifth but there was wide variation across 

studies. Third, there was some evidence that increasing cT stage was associated with 

increased risk of local regrowth, particularly in sub-cohort of patients managed post-2008, 

but there was no clear signal of associations for other factors evaluated. Fourth, the 

observed between-study heterogeneity in local regrowth may partly be explained by study 

differences in measured factors, such as cT stage, but other unmeasured predictors might 

be relevant, and seeking these, should be a future research direction. Finally, we described 

several secondary outcomes, which will inform clinician-patient decision-making. These 

include that after tumour local regrowth, salvage rates were high, almost all achieved R0 

status, and 3-year post-salvage survival was favourable; distant metastasis rates were low; 

and overall survival rates were favourable.  

 

Context of other literature 

There have been two published study-level meta-analyses9, 10 and one large registry-based 

review11 estimating local regrowth rates, and one meta-analysis35 focusing on salvage in 

patients with local regrowth. Dossa et al.9 performed a meta-analysis of 23 studies 

(published and unpublished) in 867 patients, and like our study, identified wide variation in 

baseline characteristics, but the authors were unable to directly test for differences. By 

contrast, our analysis directly reported these - for instance, median ages varied across the 

studies by as much as 16 years; and proportion of cT3/cT4 tumours varied from 43%29 to 
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82%.32 Our findings concur with Dossa and colleagues9 that there was a wide variation on 2-

year local regrowth rates across studies. They reported a summary 2-year local regrowth 

rate of 15.7%, lower than our summary estimate of 21.4%. Our assessment of data 

availability bias suggests that this difference was mainly driven by the inclusion of eight 

unpublished abstracts in the Dossa review,9 but this difference was not statistically 

significant. 

Dattani et al.10 recently reported a study-level meta-analysis of 17 published-only 

studies in 692 patients. They reported a 3-year cumulative risk of local regrowth of 21.6%. 

This study did not have individual-level time to event data, but the investigators used a 

variety of methods to estimate numbers at risk at 3 years, thereby accounting for censoring. 

Thus, their estimate is broadly equivalent to our 2-year local regrowth cumulative incidence 

of 21.4%,  

The recent IWWD report11 was a registry-based pooled analysis of 880 participants 

from 47 centres (15 countries). There were data from five centres (AJGI; OnCoRe; 

Maastricht; Hospital Italiano, Buenos Ares; Vejle) from our IPD meta-analysis that 

contributed 552 participants to IWWD. Not unexpectedly, there were similar estimates for 

several outcomes, but not all. For IWWD11 versus InterCoRe: 2-year local regrowth 

cumulative incidence was 25.2 (95% CIs: 22.2-28.5) versus 21.4% (RE 95% CIs: 15.3-27.6); 

5-year OS was 84.7% (95% CIs: 80.9-87.7) versus 87.0% (RE 95% CIs: 81.5-92.4); and 3-

year distant metastasis rate was 8.1% (95% CIs: 6.2-10.5) versus 9.1% (RE 95% CIs: 8.7-

9.5). However, for patients with local regrowth, in the IWWD paper,11 against a background 

of missing data, the salvage surgery rate was estimated to be 69%; that for InterCoRe was 

89% (RE 95% CIs: 80-98). R0 status was attained in 88% for IWWD; and almost all salvage 

operations in InterCoRe (98% RE 95% CIs: 95-100). We added the new finding that 3-year 

post-salvage OS was 80.1%. We additionally reported the new finding that 5-year nrDFS 

was 81.3% (RE 95% CIs: 74.9-87.6), previously arguing that this is an informative outcome 

of disease control.17  



20 
 

Although, there were individual-level data in IWWD,11 the data were pooled without 

taking account of between-study differences, and with high proportions of missing data for 

key confounder like cT stage (18%), the IWWD analysis was unable to evaluate for 

predictive factors of tumour local regrowth. From our analyses, we observed some evidence 

that increasing cT stage was associated with increased risk of local regrowth, and 

observation that had been noted at smaller scale from the São Paulo series.36 

The systematic review of Kong et al.35 focused on the rate of salvage surgery among 

studies where patients were managed by W&W. They included nine studies (370 patients) of 

which 256 (69.2%) had sustained cCR. In their analysis, the salvage surgery rate was 

83.8%; the equivalent rate in our analysis was 89% (RE 95% CIs: 80-98). 

 

Limitations and strengths 

Our study has limitations. First, we did not collect data on surveillance protocols. The IWWD 

study11 reported wide variation in frequency and assessment tools, and in theory, this might 

contribute to the observed between-study heterogeneity in key outcomes. We broadly 

controlled for this using frailty models, which takes account of centre-level heterogeneity, 

such as follow-up protocols. Second, the IPD meta-analysis approach does not resolve that 

included studies might be susceptible to bias. We formally assessed for this and found the 

great majority of studies were low risk. Third, we only sought data from a subset of published 

studies. We assessed for reviewer selection bias and found only weak evidence. Fourth, we 

only approached investigators of published studies, and thus data availability bias might 

occur. Again, we assessed for this, and found no strong evidence.  

At first glance, a study weakness might be lack of a comparator group. There is 

debate what this comparator might be – from patients with rectal cancer undergoing 

resection surgery and found to have a pathological CR, to patients with a cCR and treated 

by surgery.9 We previously argued that choice of comparator group depends on the 

question.2 If the question is oncological safety, for example survival outcomes, the 

comparison group should be matched for key prognostic factors such as age, performance 
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status, and tumour stage to minimise selection bias. By contrast, the study aim here was to 

evaluate predictive factors for local regrowth, as these will inform clinical protocols. 

  Our analyses has several strengths. First, in contrast to study-level aggregate data 

meta-analyses,9, 10 we assessed for predictors of local regrowth. To minimise the concern of 

baseline misclassification of cCR and facilitate interpretation of our predictions, we restricted 

studies to those that defined cCR using criteria equivalent to São Paulo benchmarks. 

Second, in common with IPD meta-analyses, in general, our platform allowed us to update 

and extend study-level information (for example, data on a sixth of participants were 

previously unreported); identify published studies which contained overlapping sets of 

participants; incorporated results from under-reported outcomes (for example, nrDFS17); 

verify results presented in the original study publications; standardised the strategy for 

statistical analysis; and assess model assumptions in each study. Specifically, we ran 

identical time-to-event analyses for each study, thus by-passing numbers at risk 

assumptions used in other meta-analyses. Third, we purposefully strengthened our 

analytical design seeking homogeneity of treatment – for example, some series8, 16 

historically included local excisions as part of the initial W&W management from an era 

when it was thought that this additional step was necessary. Similarly, we excluded patients 

with a ‘near complete’ clinical response,37 some of whom were treated by Papillon 

brachytherapy.38  

 

Clinical implications  

The first clinical question is whether our findings have identified a patient sub-group 

unsuitable for W&W. The answer is no. For example, although in the post-2008 sub-

analysis, cT4 tumours were associated with 2-year local regrowth cumulative incidence 

approximating 40%, there were still over half patients potentially benefiting from a sustained 

complete response. Going forward, there is a need to validate the associations between cT 

stage and local regrowth based on standardised MR-driven pre-treatment staging protocols. 
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The second clinical question is whether there should be a stratified approach to 

follow-up? Conceivably, one might argue that cT3 and cT4 tumours are at high-risk of local 

regrowth, but given the high salvage rates and attained R0 rates, it is questionable whether 

high-intensity surveillance in this patient sub-group would materially influence long-term 

outcomes. Similarly, the rate of distant metastases in all these patients is low, arguing that 

more regular CT surveillance is unlikely to make a major clinical impact.  

Finally, what are the implications for future trials? There are now several ongoing and 

in-development trials where rectal organ preservation is the primary motivation. Our study 

included one such trial;29 and the selection of patients in São Paulo  II cohort6 fulfil the same 

motivation. We showed that these sub-populations had similar local-regrowth rates as those 

achieving cCR through routine care. 

 

Unanswered questions and future research 

There are three key areas for research. First, there is a need to establish an internationally 

accepted definition of cCR, and in particular, establish the role of MR imaging in this 

definition. Second, there is a research need to determine other predictors of a sustained 

clinical complete response. There are several approaches including imaging, blood 

biomarkers, and tumour molecular phenotyping. Third, research is required to engage the 

options and preferences of patients. There is evidence that W&W is associated with 

substantially better quality of life and functional outcomes compared with the standard 

surgical resection.39 But, there is a major caveat that chemo-radiotherapy itself might be 

associated with long-term morbidity. In studies to-date, no study included MR-tailored 

approaches by surgery alone as a comparator. All three pathways (chemo-radiotherapy plus 

resection versus chemo-radiotherapy plus W&W versus tailored resection alone) need to be 

evaluated. Only then, can we truly appraise the role of W&W in the overall standard care 

management of locally advanced rectal cancer. 
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Table 1 Characteristics of 11 datasets of 602 patient with rectal cancer and cCR initially managed by watch and wait in the InterCoRe consortium 

 Totals Buenos 
Aires, 
Arg

34
 

Exeter, 
UK

32
 

Maas-
tricht, 
NL

8
 

NYU,  
US

31
 

OnCoRe, 
UK

2
 

Rio de 
Janeiro, 
Brazil

30
 

Sao    
Paulo I, 
Brazil

4
 

Sao 
Paulo II, 
Brazil

6
 

Taipei, 
Taiwan, 
China

22
 

Universit
y Penn, 

US
40

 

Vejle, 
DK

29
 

P values 

Number of patients 602 23 11 84 8 162 42 131 66 18 17 40  

Study period  2005-14 2006-12 2005-14 2005-15 2005-17 2002-14 1990-
2016 

2001-16 2008-11 2001-14 2010-14  

Median age (range) 
years 

64 
(30-89) 

75  
(31-89) 

64 
(47-81) 

63 
(33-84) 

63 
(52-82) 

67 
(41-88) 

64 
(43-81) 

62 
(30-86) 

59 
(31-82) 

64 
(35-86) 

63 
(43-81) 

68 
(46-86) 

0.0001* 

Men (%) 401 (67) 11 (48) 10 (91) 55 (66) 6 (75) 114 (70) 17 (40) 85 (65) 42 (64) 15 (83) 14 (82) 32 (80) 0.001† 

Median time to W&W 
(range) weeks 

11 
(8-15) 

11  
(8-16) 

12 
(11-16) 

12 
(8-20) 

8 
(6-19) 

11 
(10-14) 

17 
(10-26) 

Not 
available 

Not 
available 

8 
(7-9) 

12 
(6-19) 

6 
(6-6) 

0.0001* 

≥ 2 ECOG performance 
status (%) 

 Not 
available 

Not 
available 

Not 
available 

0 (0) 9 (6) 0 (0) Not 
available 

Not 
available 

Not 
available 

Not 
available 

Not 
available 

 

Median distance to AV 
(range) cm 

5  
(4-7) 

5  
(5-7) 

4  
(3-6) 

5  
(2-7) 

5  
(2-9) 

5  
(4-8) 

3  
(2-5) 

5  
(4-7) 

6  
(5-7) 

6  
(5-6) 

5  
(2-6) 

6 
(5-6) 

0.0001* 

Median serum CEA 
(range) ng/ml 

2.5 
(1.5-3.8) 

2.9 
(1.5-7.1) 

Not 
available 

2.1 
(1.2-3.6) 

3.0 
(1.6-3.0) 

2.9 
(2.6-4.0) 

2.4 
(1.6-4.5) 

2.0 
(1.4-2.9) 

2.2 
(1.4-4.8) 

1.6 
(1.0-2.2) 

5.6 
(3.2-7.4) 

Not 
available 

Not 
applicable 

cT stage              

   cT1 & cT2 (%) 163 (29) 6 (30) 2 (18) 22 (26) 2 (25) 38 (23) 8 (29) 34 (28) 25 (38) Not 
available 

3 (18) 23 (58)  

   cT3 & cT4 (%) 393 (71) 14 (70) 9 (82) 62 (74) 6 (75) 124 (77) 20 (71) 86 (72) 41 (62) Not 
available 

14 (83) 17 (43) 0.007‡ 

   Missing  3 0 00 0 0 14 11 0 18 0 0  

cN stage              

   cN0 (%) 228 (50) 9 (45) 4 (36) 20 (24) 3 (38) 51 (31) 26 (87) 89 (74) 39 (59) 13 (72) 11 (65) 23 (58)  

   cN+(%) 228 (50) 11 (55) 7 (64) 64 (76) 5 (63) 111 (59) 4 (13) 31 (26) 27 (41) 5 (28) 6 (35) 17 (43) < 0.0001‡ 

   Missing   3 0 0 0 0 12 11 0 0 0 0  

Radiotherapy dose 
regimens 

             

   45 cGy 212 (38) 5 3 1 1 153 5 29 0 14 1 0  

   50.4 cGy 228 (41) 18 1 83 6 6 37 68 1 0 8 0  

   54 cGy 79 (14) 0 0 0 1 2 0 7 64 4 1 0  
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   60 to 65 cGy 44 (8) 0 0 0 0 1 0 2 1 0 0 40  

   Missing 39 0 7 0 0 0 0 25 0 0 7 0  

Concurrent 
chemotherapy (%)  

570 (95) 23 (100) 8 (73) 84 (100) 7 (88) 143 (88) 40 (95) 126 (96) 66 (100) 18 (100) 15 (88) 40 (100) NA 

Chemotherapy 
regimens 

             

   5FU/ LV 66 (12) 0 0 0 0 0 0 0 66 0 0 0  

   Capecitabine 250 (44) 4 8 82 5 135 2 11 0 0 3 0  

   Infusional 5-FU 202 (35) 19 0 0 2 5 38 115 0 18 5 0  

   Oxaliplatin 9 (2)  0 0 2 0 0 0 0 0 0 7 0  

   Tegafurur 40 (7) 0 0 0 0 0 0 0 0 0 0 40  

   Others 3 (<1) 0 0 0 0 3 0 0 0 0 0 0  

Adjuvant chemotherapy 
(%) 

51 (8) 0 0 35 (42) 0 13 (8) 1 (2) 0 0 0 2 (12) 0 NA 

Median follow-up in 
months (IQR) 

37.6 
(25.0-58.7) 

36.2 
(36.2-36.2) 

60 
(38-81) 

38.4 
(24.7-57.6) 

12.4 
(10.4-52) 

36.9 
(22.8-53.1) 

50.4 
(32.7-63.8) 

49 
(18-86) 

41 
(25-58) 

33.7 
(25.4-52.6) 

60 
(35.4-91.8) 

35.5 
(25.6-42.2) 

 

Arg: Argentina. UK: United Kingdom. NL: the Netherlands. US: United States. NYU: New York University. Uni Penn: University of Pennsylvania. DK: Denmark. W&W: watch and wait.  
AV: Anal verge. CEA: carcinoembyronic antigen. 5-FU: 5-fluoruracil. 5-FU/ LV: Concomitant chemotherapy (5-FU - 450 mg/m

2
 and Leucovorin 50 mg fixed dose) delivered in a total of 6 cycles. 

NA: not applicable. IQR: inter-quartile range 
* Kruskal-Wallis test. 
† Chi-squared test. 
‡ Chi-squared test excluding missing data. 
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Table 2 Factors predicting local regrowth in patients initially managed by W&W in the InterCoRe consortium, accounting for centre 
effect in frailty models for the total cohort and post-2008 sub-cohort 
 

 Total cohort (n: 602) Post-2008 sub-cohort (n: 459) 

 IPD  
pooled 

analysis 

IPD frailty models 
 

 IPD  
pooled 

analysis 

IPD frailty models 
 

Univariable Multivariable* Univariable Multivariable* 

 No. of 
patients 

2-year local 
growth rate 
(95% CIs) 

Hazard ratio  
(95% CIs) 

Hazard ratio  
(95% CIs) 

No. of 
patients 

2-year local 
growth rate 
(95% CIs) 

Hazard ratio  
(95% CIs) 

Hazard ratio  
(95% CIs) 

All patients 602 25 (21-28)   459 27 (23-31)   
Age group         

  Per 10 years  602  1.007  
(0.876, 1.157) 

0.952 
(0.820, 1.106) 

459  0.924 
(0.786, 1.088) 

0.904 
(0.762, 1.072) 

Gender         

  Women 201 23 (18-30) 1.000 1.000 155 22 (16-30) 1.000 1.000 

  Men 401 25 (21-30) 1.165  
(0.835, 1.627) 

1.193 
(0.932, 1.056) 

304 29 (24-31) 1.439 
(0.972, 2.132) 

1.534 
(1.023, 2.298) 

cT-stage         

  cT1& cT2  163 18 (13-25) 1.000 1.000 125 19 (13-28) 1.000 1.000 

  cT3 367 29 (24-34) 1.400 
(0.963, 2.029) 

1.428 
(0.954, 2.137) 

282 31 (26-37) 1.553 
(1.009, 2.392) 

1.657 
(1.065, 2.579) 

  cT4 26 31 (17-52) 1.527 
(0.732, 3.185) 

1.864 
(0.840, 4.133) 

22 37 (21-60) 1.710 
(0.771, 3.794) 

1.904 
(0.849, 4.266) 

per cT stage 
increase 

  1.348 
(0.997, 1.822) 

1.395 
(1.002, 1.941) 

  1.454 
(1.039, 2.035) 

1.496 
(1.032, 2.168) 

cN-stage         

  cN0 288 25 (21-31) 1.000 1.000 192 28 (22-35) 1.000 1.000 

  cN+ 288 24 (19-30) 0.910 
(0.652, 1.270) 

0.869 
(0.607, 1.242) 

256 26 (21-32) 0.908 
(0.629, 1.309) 

0.751 
(0.512, 1.100) 

Distance to AV†         

  < 6.0 cm 311 25 (20-30) 1.000 1.000 264 27 (22-33) 1.000 1.000 

  ≥ 6.0 cm 246 23 (18-29) 0.937 
(0.666, 1.317) 

0.896 
(0.630, 1.273) 

160 23 (17-31) 0.810 
(0.549, 1.196) 

0.767 
(0.511, 1.153) 
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Serum CEA 
categories† 

        

  < 3.0 ng/ml 219 29 (23-35) 1.000  
 

Not included‡ 

164 32 (25-40) 1.000  
 

Not included‡ 
  3.0 to 9.9 ng/ml 88 19 (12-29) 0.704 

(0.422, 1.175) 
71 20 (13-32) 0.704 

(0.399, 1.243) 

  ≥ 10 ng/ml 22 36 (20-55) 1.544 
(0.790, 3.017) 

18 39 (30-65) 1.542 
(0.754, 3.155) 

Radiotherapy 
dose group 

        

   45 cGy 212 30 (24-37) 1.000  
 

Not appropriate¶  

187 33 (26-40) 1.000  
Not appropriate¶    50.4 cGy 228 19 (14-25) 0.899 

(0.563, 1.437) 
161 19 (13-26) 0.568 

(0.328, 0.985) 

   54 cGy 79 30 (21-42) 1.537 
(0.753, 3.140) 

38 40 (26-60) 1.492 
(0.740, 3.011) 

   60 to 65 cGy 44 26 (15-41) 0.989 
(0.409, 2.394) 

43 26 (15-42) 0.812 
(0.3622, 1.821) 

Intention to 
enhance cCR 
rate 

        

  Yes (2 centres) 106 26 (19-36) 1.000 Not appropriate¶ 67 28 (19-41) 1.000 Not appropriate¶ 
  No (11 centres) 496 24 (21-29) 1.126  

(0.573, 2.213) 
392 26 (22-31) 1.105 

(0.531, 2.296) 
         
Time to W&W¶¶         

   < 13 wks 264 23 (18-29) 1.000  
Not included‡ 

239 25 (20-33) 1.000  
Not included‡     ≥ 13 wks 141 25 (19-34) 1.211 

(0.805, 1.824) 
134 27 (20-36) 1.154 

(0.770, 1.730) 

         
CEA: carcinoembryonic antigen. AV: distance to anal verge. cT and cN staging according to AJCC 7

th
 edition. 

Analyses in post-2008 sub-cohort limited to model of age, gender, cT-stage, cN stage and distance to AV (equivalent to model A in Table 3) 
* For full cohort, the complete case multivariable model was based on 514 patienst, equivalent to model A in Table 3. For post-2008 cohort, the complete case multivariable 
model was based on 393 patients. 
† Categorisation cut-off points for serum CEA and distance to AV were based on clinical reasons. Distance to AV of 6cm was taken as equivalent to that commonly used to 
define low-rectal cancers. 
‡ Not included in multivariable model due to substantial proportion of missingness. 
¶ Not appropriate due to coincidence of radiotherapy dose and study centre. 
¶¶ Cut-off point of 13 weeks determined using spline approaches; equivalent to Model B in Table 3 
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Table 3 Outputs from frailty models clustering for centres and assessing changes in between-study heterogeneity (theta) for local 
regrowth, with and without covariates 
 
 Covariates in model No. of 

datasets 
No. of 

patients 
Mean theta,  

(se) 

% difference 
in theta 

Likelihood 
of theta = 0  

AIC 

TOTAL COHORT        
Model A        
No covariates none  

10 
 

514 
0.1190 (0.0954)  0.002 1673.7 

With 
covariates 

age, gender, cT stage, cN stage, 
distance to AV 

0.1248 (0.1013) 4.8% 0.003 1680.2 

Model B        
No covariates none  

8 
 

337 
0.1812 (0.1481)  0.001 981.5 

With 
covariates 

age, gender, cT stage, cN stage, 
distance to AV, time to W&W 
decision 

0.2633 (0.2134) 45.3% 0.001 978.3 

Model C        
No covariates none  

8 
 

278 
0.2662 (0.2054)  < 0.001 872.2 

With 
covariates 

age, gender, cT stage, cN stage, 
distance to AV, baseline serum CEA  

0.2465 (0.1921) 7.4% 0.001 870.9 

        
POST-2008 SUB-COHORT       
Model A        
No covariates none  

10 
 

393 
0.0964 (0.0776)  0.005 1234.4 

With 
covariates 

age, gender, cT stage, cN stage, 
distance to AV 

0.1084 (0.0851) 12.4% 0.003 1233.9 

        
 
W&W: watch and wait. Se: standard error. CEA: carcinoembyronic antigen. AV: anal verge. Distance to AV, time to W&W decision and serum CEA as continuous variables. 
Time to W&W decision as a spline pivoted as 13 weeks (determined from fractional polynomials) 
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Table 4 Treatment of 166 patients with local regrowth initially managed by W&W in the InterCoRe consortium 

  Post-salvage surgery pathology findings 
 N (%) Positive  

CRM 
Positive  

DRM 
ypT stage† 

T0/T1/T2/T3/T4/missing 
ypN stage† 

N0/N+/ missing 
      
No. of patients with local regrowth 166     
Non-surgical treatments 29* (17)     

Surgical treatments 137 (83)     
      
Operation types      
  Abdomino-perineal resection 73 (52) 4 0 1/7/22/35/2/6 56/9/8 
  Anterior resection 29 (21) 0 0 3/5/6/14/0/1 20/8/1 
  Hartmann’s procedure 4 (3) 0 1 0/0/0/3/0/1 2/1/1 
  Other radical operations 6 (4) 0 0 0/0/2/2/2/0 6/0/0 
  Transanal local excision or TEM 25 (18) Not 

applicable 
1 0/5/13/5/0/0 Not applicable 

Totals  4 2 4/17/43/59/4/8 84/18/10 
      
Total colostomies 80 (48)     
      
Values in parentheses are percentages and only cited if value greater than five.  
TEM: transrectal endoscopic micro-dissection. CRM: circumferential resection margin. DRM: distal resection margin. 
*Five patients had synchronous diagnoses of distant metastases. 
† The Taiwan study did not contribute to the pathological T and N staging. 
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FIGURE LEGENDS 

 

Figure 1 Forest plot of 11 datasets. Sorted by descending 2-year local regrowth cumulative 

incidences Summary estimate, 95% confidence intervals, and prediction intervals shown for 

random effects method, and restricted maximum likelihood estimators (reml). 

UK: United Kingdom. DK: Denmark. NYU NYC: New York University, New York City. Arg: 

Argentina. US: United States. NL: The Netherlands 

. 

 

Figure 2 A; pooled analysis with local regrowth cumulative incidence from 1 to 5 years, with 

95% CIs. B; 2-stage random-effect meta-analysis with summary estimates for 1- through 5-

years, with 95% CIs, and predictive intervals in green. 
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Dear Dr Van Epps 

Further to your email correspondence on 20
th
 August 2018, thank you for the opportunity to re-submit 

the uploaded manuscript.  

We thank the reviewers for their helpful criticisms. We have addressed their queries and 
comments point by point, and listed these in this letter. We believe that these revisions have 
improved the manuscript. 

Specifically, we have made three major revisions, as follows: 

(i) A number of reviewer pointed out the recently published second study-level meta-analysis 
from Dattani et al., and questioned why there was a need for a third meta-analysis in this 
field.  This was a total oversight that our radar system did not pick up the Dattani study. This 
has been revised in the Research in Context, the Introduction, the Discussion, and in the 
web-appendices. Equally, we have revised the Introduction to make it clear that the central 
aim of our meta-analysis was to evaluate for predictors of local regrowth – these analyses 
can only be done in the context of individual level data, hence our IPD meta-analysis. To 
minimise confusion we have revised the paper title, as on top of this cover letter. 

(ii) Related to (i) above, we felt there was a need to better explain the advantages of the IPD 
meta-analysis methodology over conventional study-level meta-analysis. We have clearly 
stated these in the Research in Context and the Introduction. Similarly, the advantages of 
the frailty models might not have been fully appreciated. Thus, in terms of clinical 
interpretation, these models account for the ‘noise’ of different clinical practices at a study 
and centre-level. This paragraph has been revised in the Methods. 

(iii) Several reviewers challenged our use of a ’standardised definition of cCR’. We concede on 
this point and have extensively revised these sections stating that ‘we  restricted studies to 
those that defined cCR using criteria equivalent to São Paulo benchmarks‘. We have 
expanded the paragraph in the Methods to justify this.  

There were several minor clarifications/ corrections throughout. Inevitably, these revisions led to 
an increase in the total word count and the abstract word count. 

On behalf of my co-authors I hope that you will find our revised paper in good order to proceed to 
publication in The Lancet Gastroenterology & Hepatology. 

Yours sincerely, 

 
Professor Andrew Renehan 
Professor in Cancer Studies and Surgery, 
University of Manchester 
  

*Reply to Reviewers Comments



Detailed response to reviewers' comments: 

 
Reviewer #1:  

The area of tumour recurrence after achieving clinical complete responses to chemoradiotherapy in 
rectal cancer is topically interesting, and the authors appear to have performed an informative meta-
analysis. They appear to have considered the obvious limitations of the dataset, and the observation 
of a possible association between clinical T-stage and recurrence risk appears intuitively appropriate. 
Certainly the 2-year local regrowth risk of 21.4% is something clinicians can currently use to counsel 
patients who are considering a watch and wait approach after CRT.  

1. Other aspects which could be discussed might be whether the clinical methods used to determine 
cCR might also be associated with recurrence risk (in other words whether some methods might 
give clinicians more confidence that a cCR actually represents complete eradication of tumour),  

Authors’ reply: We thank the reviewer for these helpful suggestions. Factors that might determine 
local regrowth is the central theme of the paper. Several clinical factors are listed in our Table 2. 

Actions: In addition, we recognize that there are still many unknown or unmeasured factors that might 
be relevant. In our Discussion on page 22, under Future Research, we write: 

“Second, there is a research need to determine other predictors of a sustained clinical 
complete response. There are several approaches including imaging, blood biomarkers, and 
tumour molecular phenotyping.” 
 

2. and also whether particular chemoradiotherapy regimens are associated with a higher likelihood 
of enduring responses (the discussion focusses mainly on radiotherapy dose). However this level 
of detail may not be available in the individual patient data.  

Authors’ reply: Again, we thank the reviewer for this suggestion.  

In Table 1, we catalogued the different concurrent chemotherapy regimens. We report on page 15 

that “Concurrent chemotherapy (5-fluorouracil-based in 518 out of 570 or 91%) was used in 
all series, and was used at least 95% of patients in seven datasets.”  
Although, details of chemotherapy regimens were available at an individual level, we did not pursue 
the question did different chemotherapy regimens influence local regrowth rates, as the proportion 
that were 5-FU based was so dominant.  

As the reviewer points out, we also tested for influence of radiotherapy dose on local regrowth rate 
(Table 2), and found no association. 

 

Reviewer #2:  

This study represents an individual participant data (IPD) meta-analysis from published studies, 
where the definition of complete clinical response (CCR) was standardised to define the risk of 
regrowth after watch and wait for CCR. There were 602 participants in the IPD in 11 datasets enrolled 
between 11 March 1990 and 13 February 2017 (27 years). 

The Dossa meta-analysis (Lancet Gastroenterol Hepatol. 2017 Jul;2(7):501-513) up to June 2016 
found 22 studies including 814 patients with median follow-up ranging from 12-68 months. Their 
primary outcome of interest was also the proportion of patients treated with NOM who experienced 
local regrowth within two years of nCRT. The pooled proportion of local regrowth was 17·3% (95%CI: 
13·0-22·0) 

In the present meta-analysis more selective analysis using IPD the 2-year local regrowth cumulative 
incidence was 21.4%. 

In that these studies were in the main not prospective and used different doses of radiotherapy (45-
54Gy) and different doses and durations of chemotherapy, only very broad conclusions can be 
gleaned from this data and may partly explain the heterogeneity of regrowth- which would be 
expected. 



Authors’ reply: We thank the reviewer for recognising that using IPD meta-analysis methodology 
takes a step forward beyond study-level meta-analyses and registry-based data, already published in 
the literature.  

Having IPD data, and the use of frailty models, has allowed us to address that there is variation in 
clinical practice (including therapies) from one centre to another. 

Actions: In our revised manuscript, we have clarified and made this clearer in our Methods (page 12), 
as follows: 

“For multivariable modelling, we used Cox frailty models, with results expressed as hazard 
ratios (HRs) and their 95% CIs. These models introduce a random-effects approach to 
account for associations and unobserved heterogeneity due to participation of different 
centres. In the context of the present study, this approach takes account of unmeasured 
factors, sometimes called ‘noise’, at each study level such as centre-level protocols for 
staging, treatment, and follow-up. Frailty models are increasingly reported in multi-centre trial 
analyses to account for centre-level variations in clinical practice outside the trial protocol.”  
 

1. My main criticism 

Abstract -what is 'defined by standardised criteria -I am not sure even now (2018), there is a set of 
standardised criteria, which is internationally agreed to define CCR at any time point?  

Authors’ reply and actions: Based on the comments from reviewers #2 and #4, we accept that the use 
of ‘defined by standardised criteria’ is not helpful. We have dropped this term and replaced using the 
term ‘defined by criteria equivalent to the Sao Paulo benchmarks’. 

We have extensively revised the Methods (page 10) to explain and justify this, as follows:  

“As the central theme was the evaluation of predictive factors, we sought to have a baseline 
‘level playing field’ and only included studies where the definition of cCR was judged to have 
used criteria equivalent to those of the São Paulo benchmarks, described by Habr-Gama et 
al. in 20045 and 201016 – namely, absence of residual ulceration, stenosis, or mass within 
the rectum using clinical and endoscopic examination.” 
 

I would strongly dispute that all the studies used these cited standardised criteria, apart from Habr 
Gama (who also refined her definition as time went on) studies were using a whole range of 
definitions during the period these studies were performed.  

Authors’ reply: As above, we concede that the use of the term ‘standardised criteria’ was not correct 
and this has been dropped. 

We have now clearly clarified that the central aim is to evaluate for predictors of local regrowth, and in 
order to do this, we argue there is a need for a baseline ‘level playing field’  

As above, we argue to restrict our analysis to studies where cCR is ‘defined by criteria equivalent to 
the Sao Paulo benchmarks’. In our Supplemental Material (pages 6-7), we have extensively tabulated 
and justified why the included studies met these criteria. 

 

The authors cite the publication 

Habr-Gama A, Perez RO, Wynn G, Marks J, Kessler H, Gama-Rodrigues J. Complete clinical 
response after neoadjuvant chemoradiation therapy for distal rectal cancer: characterization of clinical 
and endoscopic findings for standardization. Dis Colon Rectum 2010; 53(12): 1692-8. 

I agree that this above study define in 2010 very strict clinical and endoscopic criteria. This is relevant 
for patients selected as with Habr Gama no more than 7cm from anal verge ie palpable on DRE, but 
the other studies  

a) did not restrict to <7cm 

in table 1 distance to anal verge varies from 2-17cm in some studies 



- it would be impossible to palpate these lesions. 

b) in table 1  - 7/11 studies were performed starting 8-5 years before 2010 viz Renehan 2016 

"We also included patients with a clinical complete response managed by watch and wait between 
March 10, 2005, and Jan 21, 2015, across three neighbouring UK regional cancer centres, 

And if set up in 2009 -how could you use the "2010 internationally agreed criteria" -so this 
standardised thing is not as definitive as suggested in the text.  

The relevant papers selected for the meta-analysis certainly don't define CCR in these terms. 

Authors’ reply: The reviewer raises a number of very important points here, which we will address 
individually: 

1. We cited the Habr-Gama 2010 manuscript as a paper directly addressing the issues of cCR 
definition. We did not state that this definition did not exist before then. This definition was 
present in the Habr-Gama 2004 paper. In our revision, we cite both publications. 

2. The reviewer correctly states that the Habr-Gama 2010 paper limited their description of cCR 
to cases up to 7 cm i.e. distal rectal cancers. The Habr-Gama 2004 paper also limited cases 
to those up to 7 cm. However, several other series, the two published meta-analysis, and the 
IWWD registry-based report included proximal rectal tumours.   

3. There is no plausible reason to think why patients with cCR above 7cm could not be managed 
by W&W, with equivalent outcomes (to those less than 7 cm). And clearly investigators felt 
the same and included cases above 7 cm in their returns.  

4. Our analysis goes on to specifically address this in its stratified analyses (Table 2) and found 
no difference whether or not the initial tumour was above or below 6cm (the usual cut-off used 
to define low rectal cancers in MERCURY). 

5. If we excluded proximal rectal cancers from our analyses, we would be potentially denying 
over third of patients that might be benefiting from W&W. 

Actions: We accept that we did not describe this clearly in our initial submission and have extensively 
revised this paragraph in the Methods (page10), as follows: 

“As the central theme was the evaluation of predictive factors, we sought to have a baseline 
‘level playing field’ and only included studies where the definition of cCR was judged to have 
used criteria equivalent to those of the São Paulo benchmarks, described by Habr-Gama et 
al. in 2004 and 2010 – namely, absence of residual ulceration, stenosis, or mass within the 
rectum using clinical and endoscopic examination. As abstracts did not allow this 
assessments, we excluded a priori unpublished studies. While, the Habr-Gama ‘definition’ 
papers restricted their cases to the distal rectum, subsequent large series, the two meta-
analyses and the IWWD report included proximal rectal tumours. Thus, we did not restrict by 
tumour distance from the anal verge 

 

In one of the the most meticulous studies -  Maas 2011 - CCR is defined mainly by MRI and clinically 
as "The definition of a cCR is substantial downsizing with no residual tumor or residual fibrosis only 
(with low signal on high b-value DWI, if available), shown in Figure 1. Residual wall thickening due to 
edema only was also an indication for a possible cCR (Appendix Fig A1, online only); no suspicious 
lymph nodes on MRI;3 no residual tumor at endoscopy or only a small residual erythematous ulcer or 
scar.."   ie accepts residual ulceration as CCR 

Authors’ reply: The reviewer correctly points out that, in addition to the core criteria from clinical and 
endoscopic examination, some studies supplemented their definition of cCR with MR characteristics.  

However, to our knowledge there is no large-scale work in this area on the positive predictive value of 
MR for cCR, and the use of MR criteria of complete response are unlikely to trump the clinical and 
endoscopic criteria.  

Reviewer #2 points out below that, in the setting of pre-treatment staging, there is a substantial 
misclassification between T2 and T3. Arguably, at least a similar extent of misclassification of cCR 
exists for stage 0 disease.  



Specifically, MR has strengths identifying residual nodal or sub-mucosal tumour (although recognized 
in the literature, this is uncommon).  

Actions: We agree that MR assessment of cCR has to be mentioned. In our Discussion, under Future 
Research, we now write:  

“First, there is a continuing need to establish an internationally accepted definition of cCR, 
and in particular, establish the role of MR imaging in this definition.” 
 

Either these studies should just include the Habr Gama series and those patients defined as Habr 
Gama patients up to 7cm and only those patients recruited after 2010. -or remove the standardised 
criteria because I am sure this is incorrect. 

Authors’ reply: In hindsight (as discussed above), we accept the argument of the reviewer that the use 
of the term ‘standardised criteria’ was incorrect.  

We have revised this to read as ‘defined by criteria equivalent to the Sao Paulo benchmarks’.  

In agreement with the reviewer, our 11 datasets included two datasets directly from Habr-Gama; three 
studies where the Methods directly cite that they use the Sao Paulo criteria; and for the remaining six, 
we judged the criteria used to be at least equivalent to those of Sao Paulo. We have extensively 
tabulated this in Table S1.  

Finally, it is important to note, that when we initially invited researchers to contribute to the InterCoRe 
consortium, we asked if they felt that their criteria for defining cCR was equivalent to those use by 
Sao Paulo – they were no descent. 

 

2. The authors have selected out anyway a group treated from 2008 because they claim MRI was 
more accurate at this time point. Again I would dispute this observation as the quality of MRI is still 
extremely variable and many patients actually T2 were and still are categorised as T3. 

Authors’ reply: The reviewer correctly points out that we performed a post-protocol stratified analysis 
based on the wider use of pre-treatment MR staging after 2008, using the evaluation principles set out 
by the MERCURY trial.  

We inferred that this approach is likely to be a better classifier of cT stage than imaging techniques 
pre-dating 2008. But we never said that it was a panacea. We agree with the reviewer that there is 
still scope for misclassification.  

Actions: We have clarified this paragraph in our Methods (page 13), as follows: 

“After full data collection, it became clear that enrolment dates ranged from 11 March 1990 
to 13 February 2017; older than anticipated in the initial protocol. We posseted at there was 
risk of misclassification in pre-treatment staging across such a long period, and thus, we 
performed a post-protocol stratified analysis limited to patients enrolled into studies after 01 
January 2008. We judged this to reflect contemporary clinical practice where pre-treatment 
staging is generally by high-resolution MR evaluation using the MERCURY study principles. 

 

And in our Discussion (page 21), we have added the following: 

“There is a need to validate the associations between cT stage and local regrowth based on 
standardised MR-driven pre-treatment staging protocols. 

 

Reviewer #3:  

This is a well conducted study with clear description of the methods and statistical analysis, and the 
results; however, the rationale for the conducting this meta-analysis is unclear. 

Authors’ reply: ‘The rationale for conducting the present meta-analysis is unclear’. It is hugely 
important that there are clear distinctions between the superior merits of IPD meta-analysis compared 
with study-level meta-analysis.  



The two main meta-analysis to-date in this field (Dossa et al. Dattani et al) have being study-level 
analysis. The meta-analysis methodology literature clearly recognizes that IPD meta-analyses have 
several superior attributes compared with study-level analyses, as follows:  

1. the opportunity to standardise inclusion criteria and analyses;  

2. obtain study results that had not been provided by the study publications;  

3. check modelling assumptions;  

4. model data as time-to-event rates rather than crude rates; and  

5. model individual-level covariate-outcomes directly clustered within studies. 

Advantage no. 5 is central to the present paper. Thus, for the first time, we show that ‘there was some 
evidence that increasing cT stage predicts for local regrowth.’ We equally show that no other 
commonly measured factors appear to be predictive for local regrowth. 

Actions: The above advantages are clearly stated in our Introduction. As it is relevant to reviewer #3 
point no. 2 below, we have added advantage no. 4 to our Introduction, as follows: 

”The IPD meta-analysis approach has several advantages over the study-level meta-
analyses reported by Dossa et al. and Dattani et al., and over the registry-based IWWD 
reported by van der Valk and colleagues. IPD afford the meta-analyst the opportunity to 
standardise inclusion criteria and analyses; obtain study results that had not been provided 
by the study publications; check modelling assumptions; and importantly, for this study, 
model data as time-to-event cumulative incidence rather than crude rates. In the IPD meta-
analysis framework, one models individual-level covariate-outcomes directly clustered within 
studies and minimises ecological bias compared with a meta-regression of aggregate data 
across studies.” 
 

At the end of the Introduction, we clearly state the rationale for this IPD meta-analysis, as follows: 

“To-date, there is no large-scale study that has evaluated predictive factors for local 
regrowth because the study-level meta-analyses were unable to extract these data in an 
analysable form and there were missingness problems in the IWWD registry-based report.” 
 

And in the Research in Context panel, we have revised to read, as follows: 

“There was some evidence that increasing cT stage was associated with increased risk of 
local regrowth, an association that remained after adjustments. We tested for other 
predictors including age, gender, cN stage, tumour distance to anal verge, serum CEA, 
radiotherapy dose, and time to W&W decision, and found no associations” 
These findings are new. 

 

1- The authors critiqued the recent (2017) meta-analysis of 23 studies (15 published and 8 
unpublished) by Dossa et al. (Lancet Gastroenterol & Hepatol) for considerable between study 
heterogeneity (59.9%); while the findings from the current meta-analysis also suffered from similar 
between-study heterogeneity (61%) that authors called it moderate.  

Authors’ reply actions: We thank the reviewer for pointing out this inconsistently. This should have 
read as ‘high levels of heterogeneity’. This has been corrected in the Abstract.  

We went back to the Higgins papers that described the ‘adjectives’ that describe the statistical 
heterogeneity. It is easy to assume that the I

2
 values of 25%, 50% and 75% were cut-off points, but 

actually, they reflect representative values. We have thus revised this in the Methods (page 11), as 
follows:  

“We assessed between-study heterogeneity with the I2 statistic and assigned adjective low, 
moderate and high for values representative of 25%, 50%, and 75%, respectively.” 



2- The current IPD meta-analysis used the same PICO as Dossa et al. and updated their search up to 
May 2017 but only included 10 published studies with 11 datasets.  

Authors’ reply: The reviewer correctly points out that the PICO in our study and that of Dossa et al. 
are the same, but our inclusion criteria are very different, which partly explains the differences in final 
number of studies. 

Specifically, we set out purposefully to include only studies where there the occurrence of cCR was 
clearly defined using criteria equivalent to that of the Sao Paulo benchmarks. This intent is now 
clearly stated from the outset in our paper (as discussed in detail to reviewer #2’ comments. 

As we could not clearly extract criteria defining cCR in abstracts, we immediately exclude these. This 
accounted for the main difference in the 27 studies covered by Dossa, compared with 11 datasets in 
our analysis. 

 

3- Another similar meta-analysis by Dattani et al. was published in May 2018 in Annals of Surgery. 
they included 17 studies and found a very similar 3-year cumulative risk of local regrowth of 21.6% 
with similar heterogeneity compared to 21.4% at 2-year from the current study.  It is unclear why the 
numbers of included published studies are smaller in the current study than Dossa et al and Dattani et 
al.; while PICO components and the inclusion criteria were very similar. It is also unclear why there is 
a need for another meta-analysis. The authors need to provide sounder rationale for the conducting 
this meta-analysis. 

Authors’ reply: The reviewer is again correct that the Dattani meta-analysis paper was published 
shortly before we submitted our initial manuscript. It was an oversight that we missed this publication 
in our Introduction and Discussion. 

It is hugely important to appreciate that while it is generally encouraged that a systematic review (for 
study-level meta-analysis) capture as many studies as possible, this principle does not apply to IPD 
meta-analysis. By necessity, the search for studies for an IPD meta-analysis often precedes the 
analysis by many months, even a year or more, as there is a period of time contacting investigators, 
agreeing data sharing, delivering data, and then harmonizing data. Some identified studies do not 
agree to share. 

The final number of included studies in an IPD meta-analysis is in part related to a pragmatic 
judgment between time and resources spent on acquiring the data, versus the idealistic pursuit of 
every datasets in the literature. 

Actions: We have constructed an extensive new table S1 in the Supplemental Material tabulating the 
reasons why some studies in the Dattani meta-analysis are not included in our meta-analysis. 

Table S1 and Figure S1 also illustrate that our analysis captured studies not included in either the 
Dossa or Dattani reviews; and shows that there are studies in Dattani but not in Dossa, and vice 
versa. This reflects that electronic searches for observational studies of these types have low 
sensitivity and specificity. Many of our studies were found through expert knowledge. 

 

Specific comments; 

4. Methods, statistical analysis - Why did you p-value P value <0.01 rather than p<0.05 as presence 
of correlation between participants within centres?  

Authors’ reply: For Table 3, there was multiple testing of models with and without the addition of 
covariates. We thus sought to have a conservative p value.  

 

5. Page 15- Local regrowth - please differentiate the figures reported from Figure 2 A and figure 2B.  

Actions: Thank you for this suggestion. We have re-written this paragraph (end of page 15) as follows: 

“In the pooled analysis, the 1-, 2-, 3-, 4- and 5-year local regrowth rates were: 17.6%, 24.7%, 
28.1%, 31.1%, and 31.6%, respectively (Figure 2A). By contrast, for 2-stage random-effects 
meta-analysis, summary point estimates were more conservative at 15.6%, 21.4%, 24.9%, 
27.3%, and 28.0, but with wider 95% CIs (Figure 2B). Local regrowths were almost 



exclusively in the first three years (155 out of 166 or 93.4%). We assessed visually for 
proportionality of local regrowth curves with time across the 11 datasets, and found similar 
patterns in all datasets (webappendix p10).” 
 

6. Page 15 -cox frailty models - where is model A (10 studies) and model B (8 studies). Please make 
these models clear in table 2 or is it from figure 2? 

Authors’ reply: The Cox Frailty models are unrelated to Figure 2. 

 

Reviewer #4:  

The authors of the manuscript should be congratulated for their attempt to understand the wide range 
of regrowth in patients with rectal cancer who had a clinical complete response after neoadjuvant 
therapy and were entered in the watch and wait protocol.   Unfortunately, the data presented in this 
manuscript has the same problem of recent publications on pulled analysis patients treated with 
watch and wait t different institutions across in all countries. 

Authors’ reply: In our response to reviewers #2 and #3 above, we have extensively rebutted to explain 
that the rationale for this IPD meta-analysis goes beyond the two already published study-level meta-
analyses.  

In response to reviewer #3, we have listed many advantages of IPD meta-analysis over study-level 
meta-analyses. 

 

1. The data has intrinsic selection bias as it only reports on patients treated with watch and wait. 
We have no idea how many patients were treated at the participating institutions during the study 
period. Considering the length of study - 27 years -and the number of sites, it comes to two patients 
per site per year. It is probably safe to assume that patients entered in the watch and wait protocol 
represent only a small fraction of the patients treated at those institutions during the study period. 
They probably even represent a small fraction of those achieving a clinical complete response; that 
were selected for organ preservation for a variety of reasons. The fact that some institutions have 
included more patients in recent years enhances the bias rather than resolve them. These institutions 
are now seeing patients that started treatment somewhere else are were referred to "the specialized 
institutions" offering organ preservation after having achieved a "complete or near complete clinical 
response".  

Authors’ reply: The reviewer is correct that selection bias would be a major concern if the question 
was a comparison of W&W versus standard care.  

However, the primary question here is, that among cCR patients managed by W&W, what are the 
predictors of local regrowth. In this setting, selection bias is minimized as all patients are managed 
similarly.  

As per our responses to reviewers #2 and #3, “we sought to have a baseline ‘level playing field’ 
and only included studies where the definition of cCR was judged to have used criteria 
equivalent to those of the São Paulo benchmarks” 
The reviewer is again correct to point out that for many centres across countries, the number of 
patients with rectal cancer and managed by W&W is often very low. This is a strong indication to 
establish a research consortium to gather information on patients at scale.  

Actions: This is an important issue – and in order to make it very clear that the primary question is 
about predictors of local growth, we have revised the title to read as: 

“Factors influencing local regrowth after watch-and-wait for clinical complete response following 
chemoradiotherapy in rectal cancer: an individual participant data meta-analysis (InterCoRe 
consortium)” 

We have revised the Background in the Abstract as follows: 

“In patients with rectal cancer, ‘watch-and-wait’ (W&W) for clinical complete response (cCR) 
following neoadjuvant chemo-radiotherapy is a novel management strategy with potential to 



avoid major surgery. Study-level meta-analyses report wide variation in local regrowth rates. 
We performed an individual participant data (IPD) meta-analysis to evaluate factors 
influencing local regrowth occurrence as a potential explanation of this variation.” 
 

2. Patient selection, imaging studies, neoadjuvant treatments, time to assess response, etc. The 
staging and neoadjuvant treatment of rectal cancer has changed a great deal in 27 years and is still 
variable across different centers in the world.  It will be disingenuous to assume uniformity in all these 
variables. The authors should report actual treatment received rather than what was prescribed or 
recommended in a given period at a given institution. 

Authors’ reply: Again, the issue of variation in clinical practice is an important concern – in part raised 
by other reviewers. Accordingly, we have addressed this as several levels. 

1. During the patient individual-level exclusions, we excluded patients initially treated by short 
course radiotherapy; managed with brachytherapy or local excision as part of their organ 
preservation management; and those with baseline distant metastases. These exclusions are 
not possible in a study-level meta-analysis 

2. Table 1 is a very extensive table of characteristics of presentations, staging and treatments 
tabulated by centre. As an IPD, we have been able to capture all these data using harmonized 
methods and present in uniform ways e.g. median age etc. 

All the treatments are at an individual level rather than, as the reviewer points out, reported at 
an institution level.  

3. We have revised and expanded our description of the Cox frailty models to explain that these 
models take account of centre-level ‘unmeasured’ clinical variation.  

We point out that multi-centre trials now include this methodology to account for centre-level 
variations in clinical practice outside the trial protocol. 

4. The results of the Cox Frailty models are tabulated in Table 2. It is important to note several 
measured factors were evaluated and found not to be significant predictors. 

5. At the end of  these analyses, we reached a conclusion that the measured factors might 
account for only up to 45% of variation in local regrowth rates, and thus, we scientifically 
arrived at a conclusion similar to that posseted by the reviewer: 

“There is a research need to determine other predictors of a sustained clinical complete 
response.” 

 

 

3.  Definition complete response. The authors of the paper 'judged that the definition of clinical 
complete response were equivalent" to those published 20 years into the study, a definition of 
complete response based on the endoscopic pictures  of a handful of patients and never validated in 
different cohort. These are limitations that not even the most sophisticated statistical analysis an 
overcome. 

Authors’ reply: We accept this terminology was not helpful and have extensively covered this query to 
reviewer #2. 

Additionally, we push back on the reviewer’s comments regarding the statistical modelling. We have 
addressed this in point no. 2 above, and here detail our revised paragraph in our Methods (page 11):  

 “For multivariable modelling, we used Cox frailty models, with results expressed as hazard 
ratios (HRs) and their 95% CIs. These models introduce a random-effects approach to 
account for associations and unobserved heterogeneity due to participation of different 
centres. In the context of the present study, this approach takes account of unmeasured 
factors, sometimes called ‘noise’, at each study level such as centre-level protocols for 
staging, treatment, and follow-up. Frailty models are increasingly reported in multi-centre trial 
analyses to account for centre-level variations in clinical practice outside the trial protocol.” 
 



4. Follow-up protocol and definition of regrowth. 

Authors’ reply: There are two queries here. 

First, we fully agree with the reviewer that follow-up protocols might (in theory) be an influence to 
rates of local regrowth. However, while we do not advocate complacency of follow-up of a novel 
management, we suspect the impact of different follow-up regimens is likely to be minimal. We refer 
to the recently published results of the COLOFOL follow-up trial of two very different intensities of CT 
scanning after curative resection for colorectal cancer. With over 2500 patients, the proportions of 
detected recurrences were near identical in both arms. 

In responses above, we addressed the issues of centre-level variations in clinical practice and how 
this was accounted for using the frailty models. 

In our Discussion, we address follow-up, as follows (page 21): 

“The second clinical question is whether there should be a stratified approach to follow-up? 
Conceivably, one might argue that cT3 and cT4 tumours are at high-risk of local regrowth, 
but given the high salvage rates and attained R0 rates, it is questionable whether high-
intensity surveillance in that patient sub-group would materially influence long-term 
outcomes. Similarly, the rate of distant metastases in all these patients is low, arguing that 
more regular CT surveillance is unlikely to make a major clinical impact.”  
 

Second, is the question of definition of local regrowth. We address this early on in our Methods, page 
9, as follows: 

“………….. and followed-up to local regrowth, as defined by the 2014 Champalimaud 
conference.” 
Several of the co-authors on the present manuscript were at that conference. We don’t think there is 
anything too contentious here. 

 

 5. Finally, the conclusions of the study are hardly surprising.  Similar to what occurs with other 
forms of treatment, more advanced tumors are more likely to recur even after achieving an apparent 
clinical complete response. 

Authors’ reply: The reviewer’s hypothesis was well founded, and importantly we confirmed this at-
scale. Importantly, we additionally demonstrated that many other factors (e.g. age, gender, nodal 
status) did not influence local growth rates. This information is new and has clinical utility. 

 

 

General editorial comments  

1. Please check with your co-authors, and confirm, that all names are spelt correctly, and 
affiliations listed correctly. We cannot guarantee that we will be able to correct names and affiliations 
after publication of your article. 

Actions: We went through a thorough round of this prior to initial submission; and again have asked 
co-authors to address this. We have made a few minor updates. 

 

2. Please note that we can only have one corresponding author. 

Actions: We have updated this to include only one corresponding author. 

 

3. Please indicate in the authorship if any authors are full professors. 

Actions: We have updated the cover page to indicate full professors 

 



4. Please add details to the Methods section as to how you supplemented Dossa et al's 
systematic review - what search terms etc did you use? Please place the full search terms (including 
MeSH headings, etc) in the appendix. 

Actions: In our Methods, we have revised to write:  

“We used the systematic search published by Dossa and colleagues (as our PICO was 
equivalent) and updated using MEDLINE and Embase databases. From the main searches, 
we took a cut of identified studies from 01 Jan 2016 to 05 May 2017, and with studies 
identified through expert knowledge, added these to the studies identified by Dossa et al. 
There was no language restriction.” 
We have now revised page 1 in the Supplemental Material to list the terms in the searches, in 
MEDLINE and Emabse. 

 

5. Summary: Your abstract should conform to the CONSORT guidelines for abstracts 
(CONSORT for Abstracts: Lancet 2008; 371: 281-83), and must include: 

a) Methods: A brief summary of the search terms used to supplement the previous systematic 
review is needed. 

b) Findings: Please add IQR to median follow-up. 

c) Findings: Please add 95% CI for associations between cT stage and local regrowth data.  

d) A line at the end of the abstract stating who funded the research.  

Actions: We have again checked, and revised, these and believe that we conform with CONSORT for 
Abstract guidelines. 

 

See recent issues of the journal for examples. At this stage, please do not worry about the word 
length of the abstract - accuracy and completeness here are essential. 

 

6. Please confirm that your study conforms to the PRISMA guidelines by completing and 
returning the checklist. 

PRISMA - For meta-analyses and systematic reviews — 
http://www.plosmedicine.org/article/info%3Adoi%2F10.1371%2Fjournal.pmed.1000097 

 

Actions: We used PRISMA-IPD and have uploaded this as an attachment with our re-submission 

 

7. Please add 95% CI to all estimates of local regrowth cumulative incidence in the text. 

Actions: We have actioned this. For example, our Results in the Abstract now reads as follows: 

“The 2-year local regrowth cumulative incidence was 21.4% (RE 95% CIs: 15.3-27.6) with 
high levels of between-study heterogeneity (I2 = 61%).” 
 

8. Please add to your Role of the funding source statement  

a) Those who had access to the raw data (by author initials).  

b)  Which authors (by initials) that the final responsibility to submit for publication. 

Actions: This paragraph has been clarified as follows; 

“There was no funder of this study. Five members (SC, LM, JE, RR, AGR) of the writing sub-
group had access to all the data. Senior members (SC, RR, GB, RP, AGR) of the writing 
sub-group shared the responsibility for the final decision to submit the report for publication.” 
 

http://www.plosmedicine.org/article/info%3Adoi%2F10.1371%2Fjournal.pmed.1000097


9. The Discussion should start with a summary of the main findings of this study. 

Actions: We have again checked this and believe that we conform with standard reporting i.e. the 
Discussion starts with a summary of main findings, as follows: 

“We report five main findings. First, among studies of patients with rectal cancer and cCR 
and managed by W&W, there was wide variation in baseline patient, tumour and treatment 
characteristics, but overall, the study quality was at low risk of bias. Second, the 2-year local 
regrowth rate was approximately a fifth but there was wide variation across studies. Third, 
there was some evidence that increasing cT stage was associated with increased risk of 
local regrowth, particularly in sub-cohort of patients managed after 2008, but there was no 
clear signal of associations for other factors evaluated. Fourth, the observed between-study 
heterogeneity in local regrowth may in part be explained by study differences in measured 
factors, such as cT stage, but other unmeasured predictors might be relevant, and seeking 
these, should be a future research direction. Finally, we described several secondary 
outcomes, which will inform clinician-patient decision-making. These include that after 
tumour local regrowth, salvage rates were high, almost all achieved R0 status, and 3-year 
post-salvage survival was favourable; distant metastasis rates were low; and overall survival 
rates were favourable.” 
 

10. We require completed, signed, author contribution forms from all authors listed (that they 
agree with the submission and content and to being listed), declaring their contribution to the article, 
and stating the role of the funding source. The form can be downloaded at  

http://download.thelancet.com/pb/assets/raw/Lancet/authors/tlgas-author-signatures.pdf 

 

Actions: We have 32 co-authors on this consortium and this is peak summer vacation time. We are 
getting through these, but we do not expect to have this completed until the week commencing 3

rd
 

September.  

We will forward separately to the Editorial Office. 

 

11. We require completed ICMJE declaration forms from all authors listed declaring any potential 
conflicts of interest. The form can be found at  

http://www.icmje.org/conflicts-of-interest (scroll down and click on the blue download link) 

Actions: We have 32 co-authors on this consortium and this is peak summer vacation time. We are 
getting through these, but we do not expect to have this completed until the week commencing 3

rd
 

September.  

We will forward separately to the Editorial Office. 

 

12. Please add a declaration of interest statement to the end of your paper, as per Lancet style. 
These statements should exactly match those given on your ICMJE forms. If there are none then 
please state "The authors declared no conflicts of interest" or "The other authors declared no conflicts 
of interest." 

Actions: We write at the end of our paper, the following: 

“AGR has received lecture honoraria from Merck Serona and Janssen-Cilag, and 
independent research funding from Novo Nordisk and Sanofi Pasteur MSD, outside the 
submitted work. MPS reports personal fees from Merck, personal fees from Amgen, 
personal fees from Servier, personal fees from Eisai, personal fees from Roche, outside the 
submitted work. The remaining authors declare no conflicts.”  
 

13. Acknowledgement statement: was this funding specific for this study? 

http://download.thelancet.com/pb/assets/raw/Lancet/authors/tlgas-author-signatures.pdf
http://www.icmje.org/conflicts-of-interest


Actions: We write at the end of our paper, the following: 

“This research was supported by the NIHR Manchester Biomedical Research Centre.” 
 

14. Please supply figures as high-resolution EPS format, exported directly from your statistical 
package if possible, rather than embedded in a Word file. For more information, see 
download.thelancet.com/flatcontentassets/authors/artwork-guidelines.pdf 

Actions: We have converted our files to high-resolution EPS format 

 

15. In addition to number at risk in the K-M curves, please add numbers of individuals censored 
at each time point.  

Actions: We have added the numbers censored 

 

16. Data sharing statement. From July 1, 2018, all submitted reports of clinical trials must contain a 
data sharing statement, to be included at the end of the manuscript or in an appendix. Data sharing 
statements must indicate:  

* Whether data collected for the study, including individual participant data and a data 
dictionary defining each field in the set, will be made available to others;  

* What data will be made available (deidentified participant data, participant data with 
identifiers, data dictionary, or other specified data set);  

* Whether additional, related documents will be available (eg, study protocol, statistical analysis 
plan, informed consent form);  

* When these data will be available (beginning and end date, or "with publication", as 
applicable);  

* Where the data will be made available (including complete URLs or email addresses if 
relevant);  

* By what access criteria data will be shared (including with whom, for what types of analyses, 
by what mechanism - eg, with or without investigator support, after approval of a proposal, with a 
signed data access agreement - or any additional restrictions).  

See https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)31282-5/fulltext for 
examples.  

 

For reports of research other than clinical trials, data sharing statements are encouraged but not 
required. Mendeley Data (https://data.mendeley.com/) is a secure online repository for research data, 
permitting archiving of any file type and assigning a permanent and unique digital object identifier 
(DOI) so that the files can be easily referenced. If authors wish to share their supporting data, and 
have not already made alternative arrangements, a Mendeley DOI can be referred to in the data 
sharing statement. 

Actions: We have produced a statement summarizing this and included at the end of our 
Supplemental Material. 

 

17. We cannot cite items in the appendix (eg, "see table x in appendix"). Please paginate your 
appendix, and cite page numbers in the main paper (eg, "see appendix p10"). 

Actions: Thank you. We are familiar with this Lancet style and have re-formatted accordingly. 

 

18. Please style your supplementary material as per the guidelines below. Please note that we 
will be unable to correct any errors in the webappendix following publication; as such, please check 
carefully when submitting.  

https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)31282-5/fulltext
https://data.mendeley.com/


Actions: Thank you. We have cross-checked the content of the supplemental material. 

 

Please supply the webappendix as a single PDF file, with the pages paginated - when you refer to an 
item in the appendix, please refer to the page number on which it appears, not the table or section.  

 

Text 

* Main heading for the web extra material should be in 12 point Times New Roman font BOLD 

* Text should be in 10 point Times New Roman font, single spaced 

* Headings should be in 10 point BOLD 

Tables 

* Main table heading should be in 10 point Times New Roman font BOLD 

* Legends should be in 10 point, single spaced 

* Tables should be in 8 point Times New Roman font, single spaced 

* Headings within tables should be in 8 point BOLD 

Data 

* SI units are required 

* Numbers in text and tables should always be provided if % is shown. 

* Means should be accompanied by SDs, and medians by interquartile range. 

* Exact p values should be provided, unless p<0·0001 

Drug names 

* Recommended international nomenclature (rINN) is required  

References 

* Vancouver style (eg, Smith A, Jones, B, Clements S. Clinical transplantation of tissue-
engineered airway. Lancet 2008; 372: 1201-09. Hourigan P. Ankle injuries. In: Sports medicine. Chan 
D, ed. London: Elsevier, 2008: 230-47.) 

* Numbered in order of mention in Web Appendix and numbered separately from references in 
the full paper 

Figures 

* All images must have a minimum resolution of 300 dpi at a width of 107 mm 

* Main figure heading should be in 10 point Times New Roman font BOLD 

* Legends should be in 10 point, single spaced 

 

Actions: Thank you. We have re-read these specifications and re-formatted accordingly. 

 

 

End of comments 
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ABSTRACT 

Background: In patients with rectal cancer, ‘watch-and-wait’ (W&W) for clinical complete 

response (cCR) following neoadjuvant chemo-radiotherapy is a novel management strategy 

with potential to avoid major surgery. Study-level meta-analysis analyses report wide 

variation in s that 2-year local regrowth rates vary from 3% to 33%. To understand this 

variation and inform clinical protocols, wWe performed an individual participant data (IPD) 

meta-analysis to evaluate factors influencing local regrowth occurrence as a potential 

explanation of this  from published studies, variation. where the definition of cCR was 

standardised. 

Methods: We supplemented updated a recent systematic review search (MEDLINE and 

Embase, from 01 Jan 2016 to 05 May 2017; plus expert knowledge) to identify published 

studies (to 5 May 2017) in patients with rectal cancer reporting local regrowth following 

W&W for cCR following neoadjuvant chemo-radiotherapy. We restricted studies to those that 

defined cCR using criteria equivalent to São Paulo benchmarks, and requested IPD. We 

assessed study quality using an 11-item checklist. The primary outcome was 2-year local 

regrowth cumulative incidence estimated using a two-stage random-effects (RE) IPD meta-

analysis. We evaluated the impact of clinical and treatment factorscovariates using Cox 

frailty models, expressed as hazard ratios (HRs). From these models, we derived 

percentage differences in mean theta as an approximation of the impact of measured 

covariates on between-centre heterogeneity. 

Results: We obtained IPD included from 10 studies (11 datasets)datasets, totally 602 

patientsrticipants enrolled between 11 March 1990 and 13 February 2017,  and with a 

median follow-up of 37.6 (IQR: 25.0 – 58.7) months. Ten of the 11 studies were judged to be 

at low-risk of bias. There was wide between-centre variation in patient, tumour and treatment 

characteristics. The 2-year local regrowth cumulative incidence was 21.4% (RE 95% CIs: 

15.3-27.6) with moderate high levels of between-centre study heterogeneity (I2 = : 61%). 

There was some evidence that increasing cT stage was associated with increased risk of 

local regrowth (RE HRper cT stage: 1.395, Ptrend = 0.048). In a sub-cohort of participants patients 
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managed after post-2008 (after which high-resolution MR pre-treatment staging became 

standard), 2-year local regrowth cumulative incidences were 19% (95% CIs: 13-28)  for 

cT1/cT2, 31% (95% CIs: 26-37) for cT3, and 37% (95% CIs: 30-60) for cT4 (RE HRper cT stage: 

1.482, Ptrend = 0.033). We estimated that measured factors contributed 4.8% to 45.3% to the 

explanation of observed between-centre heterogeneity.  

Interpretation: Among patients with rectal cancer and cCCRcR defined by standardised 

criteria, and managed by W&W, there was some evidence that increasing cT stage predicts 

for local regrowth. These data will inform clinician-patient decision-making in this setting. 

There is a research need to determine other predictors of a sustained clinical complete 

response.  

Funder: None. 

Registration: PROSPERO CRD42017070934 
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Research in context 

Evidence before this study 

In patients with rectal cancer who achieve a complete clinical response (cCR) after 

chemo-radiotherapy, the strategy of watch and wait (W&W) is new and offers an 

opportunity for patients to avoid major resection surgery. However, in the absence of 

randomized randomised trials, this approach is not standard care. One recently published 

systematic review and study-level meta-analysis of 23 studies (published and 

unpublished) including 871 patients, evaluated the outcome of patients managed by W&W 

and estimated a 2-year local regrowth rate of 15.7% but noted considerable between-

study heterogeneity (I2 = 55.9%), with rates ranging from 3.3% to 33.3%. A second 

updated study-level meta-analysis of 17 published-only studies (692 patients) reported a 

3-year cumulative risk of local regrowth of 21.6% (I2 = 66.5%). A register-based project, 

the International Watch and Wait Database (IWWD), recently reported on 880 patients 

with cCR managed by W&W, from 47 participating institutes (15 countries) and estimated 

a 2-year local regrowth cumulative incidence of 25.2%. Understanding factors that predict 

for local regrowth might explain the reported high levels of between-study heterogeneity. 

To-date, there is no large-scale study that has evaluated predictive factors for local 

regrowth because the study-level meta-analyses were unable to extract these data in an 

analysable form and there was considerable missingness in the IWWD registry-based 

reportFor the systematic review and IWWD study, two key weakness were, first, the lack 

of a standardised definition of cCR. And second, no large-scale study to-date has 

evaluated predictive factors for local regrowth, because in the systematic review and in 

IWWD, information on these factors were either largely missing or not extractable for 

analysis. 

Added value of this study 

This is the first reported We obtained individual participant data (IPD) meta-analysis in this 

field. By using the IPD methodology, there were two main advantages over study-level 

meta-analyses. First, we were able to test for predictive factors of local regrowth. And 

second, by incorporating Cox frailty models, we accounted for unmeasured factors at each 

study level. These factors might include centre-level protocols for staging, treatment, and 

follow-up. We obtained data from 10 studies (11 datasets) totally 602 patients, and with a 

median follow-up of 37.6 months,  from 11 published datasets in 602 patients with cCR 

defined by standardised criteria, and managed by W&W. We performed meta-analyses 

using methods that account for within-study correlation. We estimatewe estimated that the 

2-year local regrowth cumulative incidence was 21.4%the 2-year local regrowth rate was 
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21.4%. There was some evidence that increasing cT stage was associated with increased 

risk of local regrowth, an association that remained after adjustments. We tested for other 

predictors including age, gender, cN stage, tumour distance to anal verge, serum CEA, 

radiotherapy dose, and time to W&W decision, and found no associations. After tumour 

local regrowth, salvage rates were high (89%); almost all achieved R0 status (98%); and 

3-year post-salvage survival were favourable (80%). Finally, there were low 3-year distant 

metastasis rates (9%); and favourable 5-year overall survival rates (87%). 

Implications of all the available evidence 

The current literature notes wide variation in local regrowth rates after initial W&W and 

raised the concern that this strategy might not be generalisable to standard care. The 

present analysis exploited this heterogeneity of outcomes and demonstrated that the latter 

is partly explained by differences in study baseline characteristics. Second, our publication 

bias analysis suggests that reviews including unpublished studies may underestimate 

local regrowth cumulative incidence. And third, fFor the first time at-scale, the present 

analysis shows that increasing cT stage is associated with increased risk of subsequent 

local regrowth. In a sub-cohort of patientsrticipants managed after 2008 (reflecting current 

standard practice using high-resolution MR pre-treatment staging), 2-year local regrowth 

cumulative incidences were 19% for cT1/T2, 31% for cT3, and 37% for cT4. These 

estimates will inform clinician-patient decision making and future trials in the field of organ-

preservation in patients with rectal cancer. 
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INTRODUCTION 

Surgical resection is the mainstay of treatment for rectal cancer.1 In patients who receive   

pre-operative neoadjuvant chemo-radiotherapy, up to a quarter 10% to 25% have complete 

tumour regression, recognisable as a clinical complete response (cCR).2 In these patients, 

‘watch-and-wait’ (W&W) is a novel management strategy with potential to avoid major pelvic 

surgery.3 This strategy originated from Habr-Gama and colleagues4-64-6 in São PauloSao 

Paulo, Brazil, over a decade ago, and extended, for example, to a large single institute 

series in the Netherlands7, 8 and to a multi-centre network coordinated through Manchester 

in the North West of England and Wales (the OnCoRe project).2 In a matched analysis of the 

OnCoRe data, survival rates were not inferior to those treated by standard surgical 

resection. Nonetheless, W&W has yet to reach universal acceptance in oncology and is not 

standard care.   

In 2017, Dossa and colleagues9 reported a study-level systematic review and a 

meta-analysis of 23 studies (15 published; 8 unpublished) including 871 patients, quantifying 

the risk of tumour local regrowth with W&W management in the setting of cCR. They 

estimated a 2-year local regrowth rate of 15.7% but noted considerable between-study 

heterogeneity (I2 = 55.9%), with rates ranging from 3.3% to 33.3%.9 A second updated 

study-level meta-analysis from Dattani et al.10 identified 17 published-only studies (692 

patients) and estimated a 3-year cumulative risk of local regrowth of 21.6%, again with high 

levels of heterogeneity (I2 = 66.5%). Such between-study heterogeneity adds to concerns 

that W&W management, practiced as specialist centres, might not be generalisable to 

standard care. Alternatively, we argue, that between-study heterogeneity is an opportunity to 

understanding factors that predict for local regrowth might explain the causes of between-

study heterogeneity, ultimately better informing explain causes for between-centre 

differences and exploit these to better inform clinical pathways.  

Here, we perform and report an individual participant data (IPD) meta-analysis, 

obtaining IPD from  of 10 11 published studies (11 datasets) within  from the International 

Complete Response (InterCoRe) consortium. The central aim was to evaluate for factors 
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influencing local regrowth. The InterCoReis project parallels the International Watch and 

Wait Database (IWWD),11 which recently reported on 880 patients with cCR managed by 

W&W, from 47 participating institutes (15 countries) and estimated a 2-year local regrowth 

cumulative incidence of 25·2%.  

The IPD meta-analysis approach has several advantagesces over the study-level 

meta-analyses aggregate data reported by Dossa et al.9 and Dattani et al.10, and over the 

registry-based IWWD reported by van der Valk and colleagues.11 First, IPD afford the meta-

analyst the opportunity to standardise inclusion criteria and analyses; obtain study results 

that had not been provided by the study publications; check modelling assumptions;12 and 

importantly, for this study, model data as time-to-event cumulative incidence rather than 

crude rates. In the IPD meta-analysis framework, one models individual-level covariate-

outcomes directly clustered within studies and minimises ecological bias compared with a 

meta-regression of aggregate data across studies.13 To-date, there is no large-scale study 

that has evaluated predictive factors for local regrowth because the study-level meta-

analyses9, 10 were unable to extract these data in an analysable form and there was 

considerable missingness in the IWWD registry-based report.11  

Second, in the systematic review9 and the IWWD review11 to-date, the definitions of 

cCR used by individual studies and participating centres were not standardised. This is 

considered a major weakness “casting doubt over how and when the W&W approach should 

be used”.14 This limitation is directly addressed in this IPD meta-analysis where inclusion 

was restricted to cases meeting internationally accepted criteria, described by Habr-Gama.5 

Third, in the two major overviews to-date,9, 11 information on initial tumour stage and other 

potential predictors for local regrowth has been largely missing or not extractable for 

analysis. Again, this limitation is directly addressed here.  

 

METHODS  

Reporting was in accordance with PRIMA-IPD recommendations,14 and the protocol was 

registered with PROSPERO (CRD42017070934).  
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Eligibility and study selection 

The PICO (Population; Intervention; Comparator; Outcome) was as follows. We sought to 

identify studies of patients with locally advanced rectal cancer where the intervention was 

W&W after cCR following neoadjuvant chemo-radiotherapy, as the predominant treatment 

modality within each reported study, and followed-up to local regrowth, as defined by the 

2014 Champalimaud conference.15 We anticipated that the majority of studies would be 

treatment single-arm series, and accordingly, did not seek a comparator.  

 We used the systematic search published by Dossa and colleagues9 (as our PICO 

was equivalent) and updated using MEDLINEedline and Embase databases. From the main 

searches, we took a cut of identified studies from 01 Jan 2016 to 05 May 2017, and with 

studies identified through expert knowledge, added these to the studies identified by Dossa 

et al.9 There was no language restriction. The search terms are detailed in webappendix p1. 

 up to 5 May 2017, and expert knowledge. There was no language restriction. As the 

central theme was the evaluation of predictive factors, we sought to have a baseline ‘level 

playing field’ and only We included studies where the definition of cCR used was judged to 

have used criteria be eequivalent to those of the São Paulo benchmarks, described by the 

internationally accepted criteria described by Habr-Gama et al. in 20045 and 201016  – 

namely, absence of residual ulceration, stenosis, or mass within the rectum using clinical 

and  during digital rectal examination and endoscopic examination. As abstracts did not 

allow this assessment, we excluded a priori unpublished studies. While, the Habr-Gama 

‘definition’ papers5, 16 restricted their cases to the distal rectum, subsequent large series,8, 17 

the two meta-analyses9, 10 and the IWWD report11 included proximal rectal tumours. Thus, 

we did not restrict by tumour distance from the anal verge. As abstracts did not allow this 

assessment, we excluded a priori unpublished studies.  

 

Data collection and harmonisation  
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We approached chief investigators for identified studies and transferred fully anonymised 

data in encrypted files under centre-level governance arrangements. Data harmonisation is 

detailed in webappendix p2supplemental material p1. To ensure homogeneity of patients 

entering into  the W&W intervention in our analysismanagement, from within the received 

datasets, we excluded patients those who received short course radiotherapy as initial 

treatment; those treated by local excision or were treated by ccontact brachytherapy as part 

of the initial W&W management; and patients with distant metastases at baseline. 

  

Risk of bias assessment in individual studies 

We assessed study quality, modifying the Institute of Health Economics Quality Appraisal 

(IHEQA) Checklist for Case Series Studies.18 This checklist comprises 18 ‘yes/no’ items, 

with explanatory dictionaries. Only the first 11 items were relevant as subsequent items 

relate to reporting qualities, which did not apply was incorporated within to the IPD meta-

analysis framework. Studies were considered to have a low-risk of bias if at least 80% of 

criteria were met, moderate-risk if 60% to 79% of criteria were met, and high-risk if less than 

60% of criteria were met. 

 

Outcome measures  

The primary outcome was 2-year local regrowth cumulative incidence from date of W&W 

decision (we took this as equivalent to the date at which cCR was achieved). This allowed 

direct comparability with the aggregate-level meta-analysis from Dossa et al.9 Secondary 

outcomes were: local regrowth cumulative incidence at 1-, 3-, 4- and 5-years; proportion of 

patients with local regrowth undergoing salvage surgery and proportion R0 (negative 

resection margin); 5-year overall survival (OS); 5-year non-regrowth disease-free survival 

(nrDFS), as detailed in our previous work;2, 17 and 3-year distant metastasis rate, the latter 

three outcomes from date of first treatment. Post-protocol registration, we added 3-year 

post-salvage surgery survival, from date of salvage surgery. 
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Statistical Analysis 

We used STATA version 14.0 (College Station, TX) in our analyses. For tables of study 

characteristics, we summarised proportions and medians (with inter-quartile ranges, 

IQRrangess) in standard manners  and compared with chi-squared and Kruskal- Wallis tests 

across studies. 

 To derive summary quantify summaryestimates of local regrowth cumulative 

incidences, we took two approaches. In our main model, we used a two-stage IPD 

approach;, first undertaking time-to-event analyses per dataset to determine 2-year local 

regrowth cumulative incidence with 95% confidence intervals (95% CIs) using 1 – Kaplan-

Meier (KM) analyses, and then combined the outputs using a random-effects methods with 

the admetan command. We assessed between-study heterogeneity with the I2 statistic and 

assigned adjective low, moderate and high for where values close to of 25%, 50%, and 75%, 

respectively correspond to cut-off points for low, moderate, and high degrees of 

heterogeneity.19 We repeated this for 1-, 3-, 4- and 5-year local regrowth cumulative 

incidences. For yearly summary estimates, we additionally derived prediction intervals. 

Second, we pooled data from all datasets and reported 1- through 5-year local regrowth 

cumulative incidence as 1 – KM and 95% CIs, without accounting for within centre 

correlations. We denoted our main (preferred) analysis as ‘RE’ (random-effects); and our 

second analysis as ‘pooled’ analysis. 

We evaluated the impact of clinical and treatment covariates on local regrowth. 

Initially, we reported univariable pooled analysis, and compared as required using log-rank 

tests. For multivariable modelling, we used Cox frailty models, with results expressed as 

hazard ratios (HRs) and their 95% CIs. These models introduce a random-effects approach 

to account for associations and unobserved heterogeneity due to participation of different 

centres.20 In the context of the present study, this approach takes account of unmeasured 

factors, sometimes called ‘noise’, at each study level such as centre-level protocols for 

staging, treatment, and follow-up. Frailty models are increasingly reported in multi-centre trial 

analyses to account for centre-level variations in clinical practice outside the trial protocol.21 
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A limitation of the Cox frailty model occurs where one attempts to evaluate a predictor where 

certain values of that covariate exist only in specific centres. This is similar to the ‘co-

linearity’ problem in regression models. From Cox frailty these models, we derived theta () 

values and their standard errors, and tested for  = 0 using the likelihood ratio test to 

quantify between-centre variability. P value < 0.01 was taken to mean that the correlation 

between participants within centres could not be ignored. To approximate the impact of 

measured factors on between-centre heterogeneity, we performed frailty models with and 

without covariates, and derived percentage mean differences in theta values. We tested 

assumptions of proportionality using Schoenfeld residuals and visualising predicted versus 

observed survival plots. 

There were 20 core variables. Missingness was generally low. Data were complete 

for age and gender, and missing in 4.3% for cN stage; 7.6% for cT stage (none from one 

small study22); and 7.6% for tumour distance to anal verge (AV), which formed the basis for 

multivariable model A (10 datasets). Time to decision for W&W was not calculable for the 

two São Paulo Sao Paulo datasets – thus, model B was model A plus time to decision for 

W&W based on 8 datasets. Serum CEA values were missing in 45.3% - thus, model C was 

model A plus serum CEA. Radiotherapy dose was missing in only 6.5% - but was near 

totally coincident with centre status (the co-linearity problem mentioned above), this was , 

and judged to make the multivariable frailty models near impossible to interpret, and thus, 

only rereported only in as univariablete models. In multivariable models, the continuous 

variable, time to decision for W&W and serum CEA were modelling using fractional 

polynomials.23 

For reporting proportions among patients undergoing salvage surgery, we used a 

two-stage IPD approach, first estimating proportions (using the metaprop command) with 

95% CIs, and then combined using a random-effects methods. For the outcomes of OS, 

nrDFS and distant metastases, we used similar two-stage meta-analysis approaches as 

those for local-regrowth cumulative incidence. 
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For interpretation of statistical significance, we used the language recommended by 

Pocock and Ware,24 namely: ‘weak evidence’ for 0.05 < p < 0.10; ‘some evidence’ for 0.01 < 

p < 0.05; and ‘strong evidence’ for p < 0.001. 

 

Post-protocol stratified analysis 

After full data collection, it became clear that enrolment dates ranged from 11 March 1990 to 

13 February 2017; longer older than anticipated in the initial protocol. We posseted at tThere 

is a riskwas risk  of misclassification in pre-treatment staging across such a long period, and 

thus, we performed a post-protocol stratified analysis limited to patients enrolled into studies 

after 01 January 2008. We judged this to better reflect contemporary clinical practice where 

pre-treatment staging is generally by high-resolution MR evaluation using the MERCURY 

study25 principles. 

 

Publication bias, data availability bias and reviewer selection bias 

We assessed for publication bias using contour enhanced funnel plots and the asymmetry 

test in accordance with recommendations from Sterne et al.26 As per principles set out by 

Ahmed et al.,27 we assessed for data availability bias (IPD not available  - e.g. unpublished 

but available as summary estimates in abstract form) by adding summary estimates from 

abstracts (from the Dossa et al.9 meta-analysis) and comparing with our summary estimates 

for the IPD data. Similarly, we assessed for reviewer selection bias (IPD only sought from a 

subset of known studies) by adding summary estimates of other known published studies 

(taken mainly from the Dossa et al.9 meta-analysis as 2-year local regrowth was also primary 

outcome) and comparing with our summary estimates for the IPD data.  

 

Role of the funding source 

There was no funder of this study. Five m embers (SC, LM, JE, RR, AGR) of the writing sub-

group had access to all the data. Senior members (SC, RR, GB, RP, AGR) of the writing 

sub-group shared the responsibility for the final decision to submit the report for publication. 
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RESULTS 

Included studies 

The flow diagram of the search, study identifications, and and reasons for not including 

studies individual participant level exclusions are detailed in webappendix p3-5 Figure S1 

and supplemental material p3. We initially received data from 11 studies, but excluded one 

study28 where all patients received contact Papillon brachytherapy. For the large São 

PauloSao Paulo (Brazil) series, we judged that there were two distinct cohorts – patients in 

the early series (denoted as São Paulo Sao Paulo I), which were referred from two centres 

(University of São PauloSao Paulo; Angelita & Joaquim Gama Institute, AJGI) and received 

neoadjuvant chemo-radiotherapy as 50.4 Gy and 2 cycles of 5-fluorouracil;16;6 whereas the 

later series (denoted as São Paulo Sao Paulo II) was treated from the outset through the 

AJGI, with an extended regimen of 54 Gy and 6 cycles of 5-fluorouracil.6  

Our final included analysis was from 10 studies (11 datasets).2, 4, 6, 8, 22, 29-342, 4, 6, 8, 16, 21, 

28-33 We judged that the definitions for cCR, across all datasets were equivalent to São Paulo 

benchmarks5, 16those advocated by Habr-Gama16 (evidenced in webappendix p6-7 Table 

S1). We excluded patients with distant metastases at baseline; those who received short 

course radiotherapy; and those treated by local excision as part of initial W&W. The total 

number for analysis was 602 patients – 108 were not reported in previous publications. We 

noted two clinical indications among the studies: those termed standard practice neo-

adjuvant chemoradiotherapy with where cCR rates ranged from 12% to 49%, and two 

studies where there was an intentional enhanced cCR ranging from 68%29 to 73%4 

(webappendix p8Table S2).  

 

Study characteristics 

Patient, tumour and treatment characteristics, by dataset, are summarised in Table 1. There 

was wide variation in characteristics and pathways: for example, median ages ranged from 
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59 to 75 years (p = 0.0001); proportion of men ranged from 40% to 91% (p = 0.001)); 

median tumour distance to AV from 3 to 6 cm (p = 0.0001); proportion of combined cT3/ and 

cT4 stage from 43% to 83% (p = 0.007); and proportion of cN+ stage from 13% to 76% (p < 

0.0001); and median time to W&W from 6 to 17 weeks (p = 0.0001). There were differences 

in radiotherapy treatment protocols – for example, for larger series, the radiotherapy dose 

regimen was predominantly 45 Gy in OnCoRe;2 predominantly 50.4 Gy in the Maastricht;8 

mainly 45 Gy and 50.4 Gy in São Paulo Sao Paulo I;16 mainly 54 cGy in São Paulo Sao 

Paulo II;6 and exclusively 60 Gy in Vejle.29 Concurrent chemotherapy (5-fluorouracil-based in 

518 out of 570 or 91%) was used in all series, and was used at least 95% of patients in 

seven datasets. 

 

Assessment of Study Methodological Quality 

Using the IHEQA Institute of Health Economics Quality Appraisal Checklist,18 ten of the 11 

studies were judged to be at low-risk; one study8 was judged to be moderate-risk of bias 

(webappendix p9Figure S2). 

 

Local regrowth 

Overall, median follow-up was 37.6 (interquartile range, IQR: 25.0 to 58.7) months, but 

between studies, median follow-up ranged from 12.4 to 60 months. There were 166 local re-

growths (crude proportion: 27.6%). The summary 2-year local regrowth cumulative incidence 

was 21.4% (RE 95% CIs: 15.3-27.6). There was a were moderate levelshigh level of 

between-study heterogeneity (I2 = : 61%) (Figure 1).  

The local regrowth cumulative incidences are shown in Figure 2. In the pooled 

analysis, the 1-, 2-, 3-, 4- and 5-year local regrowth rates were: 17.6% (95% CIs: 14.8-20.9), 

24.7% (95% CIs: 21.4-28.5), 28.1% (95% CIs: 24.5-32.1), 31.1% (95% CIs: 27.2-35.5), and 

31.6% (95% CIs: 27.6-36.0), respectively (Figure 2A). By contrast, for 2-stage random-

effects meta-analysis, summary point estimates for years 1 to 5 were more conservative at 

15.6% (95% CIs: 9.9-21.4), 21.4% (95% CIs: 15.3-27.6), 24.9% (95% CIs: 18.5-31.3), 27.3% 
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(95% CIs: 19.8-34.8), and 28.0 (95% CIs: 20.3-35.8), but with wider 95% CIs (Figure 2B). 

Local regrowth occurred s were almost exclusively in the first three years (155 out of 166 or 

93.4%). We assessed visually for proportionality of local regrowth curves with time across 

the 11 datasets, and found similar patterns in all datasets (webappendix p10Figure S3). 

 

Cox frailty models 

We tested for factors predicting local regrowth, initially for the total cohort, and then as a 

post-2008 sub-cohort analysis (Table 2). For the total cohort, there was some evidence that 

increasing cT stage was associated with increased risk of local regrowth. By univariable 

analysis, 2-year cumulative incidences were 18% (95% CIs: 13-25) for cT1/T2, 29% (95% 

CIs: 24-34) for cT3, and 31% (95% CIs: 17-52) for cT4. In the multivariable frailty model, 

including age, gender, CT stage, N stage and distance to AV (model A), the HR per cT stage 

increase was 1.395 (RE 95% CI: 1.002, 1.941, Ptrend = 0.048). There were no associations 

among other factors in model A (10 studies), model B (8 studies; incorporating time to W&W 

decision) or model C (8 studies; incorporating serum CEA).  

For the sub-cohort of patients managed after 2008, 2-year local regrowth cumulative 

incidence increased in a stepwise manner from  19% (95% CIs: 13-28) for cT1/cT2, 31% 

(95% CIs: 26-37) for cT3, to 37% (95% CIs: 30-60) for cT419% for cT1/T2, 31% for cT3, to 

37% for cT4. In model A, the HR was per cT stage increase was 1.496 (RE 95% CI: 1.032, 

2.168, Ptrend = 0.033).  

We tested (likelihood ratio test) for  = 0 using the likelihood ratio test and found 

statistical significance in all models, indicating that correlation within centres could not be 

ignored (Table 3). We compared theta values in each model (A to C) with and without added 

factors, and noted that the likelihood ratio test remained statistically significant and that the 

addition of the measured factors only modestly influenced theta. We estimated that this 

contribution ranged from 4.8% to 45.3%.  

 

Salvage surgery 
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Of the 166 patients with local regrowth, salvage surgery was performed in 137 (RE estimate: 

89%, 95% CIs: 80-98), of which R0 status was achieved in 131 (RE: 98%, 95% CIs: 95-100) 

(Table 4). After histopathological examination, only four patients were pT4; the majority (59 

patients) were pT3 (RE: 44%, 95% CIs: 30-58). Node positivity was noted in 18 resections 

(RE: 16%, 95% CIs: 5-27).  

 The 137 patients with local regrowth undergoing salvage surgery were younger than 

the 29 patients treated by non-surgical strategies [median (IQR) age: 65.2 (57.4-71.2) versus 

70.3 (60.9-76.0) years, p = 0.037). The commonest reason for no salvage surgery was 

synchronous distant metastases (12 patients) or unfit, mainly associated with older age (10 

patients aged 75 years or older). The 3-year post-salvage survival rate was 80.1% (95% CIs: 

70.3-87.0); the 3-year survival in patients not undergoing salvage surgery was 55.3% (95% 

CIs: 30.0-74.8) (webappendix p11Figure S4)). Accounting for age at local regrowth and 

between-centre variation, this was not statistical different (p = 0.153). 

 

Survival and distant metastases rates 

There were 68 deaths. The 5-year OS rate was 87.0 (RE 95% CIs: 81.5-92.4) (Figure S5); 

and the 5-year nrDFS rate was 81.3% (RE 95% CIs: 74.9-87.6) (webappendix p12Figure 

S6). Distant metastases were reported in 60 patients. The 3-year distant metastasis rate was 

9.1% (RE 95% CIs: 8.7-9.5). The commonest sites of distant metastases were lung (31 of 60 

patients) and liver (23 of 60 patients) (webappendix p13Table S3). Approximately half 

patients (31 of 60 patients) with distant metastases had local regrowth – these were 

identified synchronous with local regrowth in 12 patients; after local regrowth in 14 patients; 

and before local regrowth in only four.  

 

Publication, data availability and reviewer selection biases 

We visually inspected for asymmetry in the funnel plot for the 11 included datasets and 

found no evidence indicating publication bias (webappendix p14Figure S7). For the primary 

outcome of 2-year local regrowth cumulative incidence, we found weak no evidence for data 
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availability bias [(RE: 21.4% (95% CIs: 15.31-27.67) versus 13.9% (95 CIs: 7.9-19.8), 

pinteraction = 0.108111]) (webappendix p15Figure S8) and weak evidence for reviewer 

selection bias [(RE: 21.4% (95% CIs: 15.31-27.67) versus 11.65% (95 CIs: 3.85.3-19.317.7), 

pinteraction = 0.098089]) (webappendix p16Figure S9).  

 

DISCUSSION 

Summary of main findings 

We showed report five main findings. First, among studies of patients with rectal cancer and 

cCR (defined by standardised criteria) and  managed by W&W, there was wide variation in 

baseline patient, tumourpatient, tumour and treatment characteristics, but overall, the study 

quality was at low risk of bias. Second, the 2-year local regrowth rate cumulative incidence 

was approximately a fifth but there was wide variation across studies. Third, there was some 

evidence that increasing cT stage was associated with increased risk of local regrowth, an 

association that remained after adjustments. This association was most clearly illustrated 

among particularly in a sub-cohort of patients managed after post-2008, but there was no 

clear signal of associations for other factors evaluated. a chosen cut-off to approximate the 

introduction of high-resolution MR pre-treatment staging. Fourth, tThe observed between-

study outcome heterogeneity in local regrowth may in partpartly be  be explained by study 

differences in measured factors, such as cT stage, but other unmeasured predictors might 

be relevant, and seeking these, should be a future research direction. Finally, we described 

several secondary outcomes, which will inform clinician-patient decision-making. These 

include that Fourth, after tumour local regrowth, salvage rates were high,;  almost all 

achieved R0 status, ; and 3-year post-salvage survival was favourable; . Finally, there were 

low distant metastasis rates were low; and favourable overall survival rates.  were 

favourableThese data will. inform clinician-patient decision-making. 

 

Context of other literature 
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There have been twowo published study-level meta-analyses9, 109, 34 and one large registry-

based review11 estimating local regrowth ratesin this field, and one meta-analysis35 focusing 

on salvage in patients with local regrowth. Dossa et al.9 performed a meta-analysis of 23 

studies (published and unpublished) in 867 patientsrticipants), and like our study, identified 

wide variation in baseline characteristics, but the authors were unable to directly test for 

differences. By contrast, our analysis directly reported these - for instance, median ages 

varied across the studies by as much as 16 years; and proportion of cT3/cT4 tumours varied 

from 43%29 to 82%.32 Our findings concur with Dossa and colleagues9 that there was a wide 

variation on 2-year local regrowth rates across studies. They reported a summary 2-year 

local regrowth rate of 15.7%, lower than our summary estimate of 21.4%. Our assessment of 

data availability bias suggests that this difference was mainly driven by the inclusion of eight 

unpublished abstracts in the Dossa review,.9 but this difference was not statistically 

significant. 

Dattani et al.10 recently reported a study-level meta-analysis of 17 published-only 

studies in 692 patients. They reported a 3-year cumulative risk of local regrowth of 21.6%. 

This study did not have individual-level time to event data, but the investigators used a 

variety of methods to estimate numbers at risk at 3 years, thereby accounting for censoring. 

Thus, their estimate is broadly equivalent to our 2-year local regrowth cumulative incidence 

of 21.4%,  

 

The systematic review of Kong et al.34 focused on assessment of the rate of salvage 

surgery among studies where patients were managed by W&W. They included nine studies 

(370 participants) of which 256 (69.2%) had sustained cCR. In their analysis, the salvage 

surgery rate was 83.8%; the equivalent rate in our analysis was 89% (RE 95% CIs: 80-98). 

The recent IWWD report11 was a registry-based pooled analysis of 880 participants 

from 47 centres (15 countries). There were data from five centres (AJGI; OnCoRe; 

Maastricht; Hospital Italiano, Buenos Ares; Vejle) in from our IPD meta-analysis that 

contributed 552 participants to IWWD. Not unexpectedly, there were similar estimates for 
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several outcomes, but not all. For IWWD11 versus InterCoRe: 2-year local regrowth 

cumulative incidence was 25.2 (95% CIs: 22.2-28.5) versus 21.4% (RE 95% CIs: 15.3-27.6); 

5-year OS was 84.7% (95% CIs: 80.9-87.7) versus 87.0% (RE 95% CIs: 81.5-92.4); and 3-

year distant metastasis rate was 8.1% (95% CIs: 6.2-10.5) versus 9.1% (RE 95% CIs: 8.7-

9.5). However, for patients with local regrowth, in the IWWD paper,11 against a background 

of missing data, the salvage surgery rate was estimated to be 69%; that for InterCoRe was 

89% (RE 95% CIs: 80-98). R0 status was attained in 88% for IWWD; and almost all salvage 

operations in InterCoRe (98% RE 95% CIs: 95-100). We added the new finding that 3-year 

post-salvage OS was 80.1%. We additionally reported the new finding that 5-year nrDFS 

was 81.3% (RE 95% CIs: 74.9-87.6), previously arguing that this is an informative outcome 

of disease control.17  

Although, there were individual-level data in IWWD,11 the data were pooled without 

taking account of between-study differences, and with high proportions of missing data for 

key confounder like cT stage (18%), the IWWDhat analysis was unable to evaluate for 

predictive factors of tumour local regrowth. From these our univariable and multivariable 

analyses, we observed some evidence that increasing cT stage was associated with 

increased risk of local regrowth, and observation that had been noted at smaller scale from 

the Sãao Paulo series.36 

The systematic review of Kong et al.35 focused on the rate of salvage surgery among 

studies where patients were managed by W&W. They included nine studies (370 patients) of 

which 256 (69.2%) had sustained cCR. In their analysis, the salvage surgery rate was 

83.8%; the equivalent rate in our analysis was 89% (RE 95% CIs: 80-98). 

 

Limitations and strengths 

Our study has limitations. First, we did not collect data on surveillance protocols. The IWWD 

study11 reported wide variation in frequency and assessment tools, and in theory, this might 

contribute to the observed between-study heterogeneity in key outcomes. However, Wwe 

broadly controlled for this using frailty models, which takes account of ‘cluster’ centre-level 
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heterogeneity, such as follow-up protocolsparticipants together and approximate centre-level 

unmeasured treatment pathways. Second, the IPD meta-analysis approach does not resolve 

that included studies might be susceptible to bias. We formally assessed for this and found 

the great majority of studies were low risk. Third, we only sought data from a subset of 

published studies. We assessed for reviewer selection bias and found only weak  no strong 

evidence. Fourth, we only approached investigators of published studies, and thus data 

availability bias might occur. Again, we assessed for this, and found no strong evidence.  

At first glance, a study weakness might be lack of a comparator group. There is 

debate what this comparator might be – from patients with rectal cancer undergoing 

resection surgery and found to have a pathological CR, to patients with a cCR and treated 

by surgery.9 We previously argued that choice of comparator group depends on the 

question.2 If the question is oncological safety, for example survival outcomes, i.e. either OS 

or DFS, the comparison group should be matched for key prognostic factors such as age, 

performance status, and tumour stage to minimise selection bias. By contrast, the study aim 

here was to evaluate predictive factors for local regrowth, as these will inform clinical 

protocols. 

  Our analyses has several strengths. First, in contrast to study-level aggregate data 

meta-analyses,9, 10 we assessed for predictors of local regrowth. To minimise the concern of 

baseline misclassification of cCR and facilitate interpretation of our predictions, we restricted 

studies to those that defined cCR using criteria equivalent to São Paulo benchmarks. 

FirstSecond, we directly addressed the concerns37 around lack of standardised definitions in 

previous reviews. We restricted our meta-analysis to published studies and specifically 

judged (and evidenced in our supplemental material) the definitions in these studies against 

the internationally accepted criteria described by Habr-Gama.16 Second, in common with IPD 

meta-analyses, in general, our platform allowed us to update and extend study-level 

information (for example, data on a sixth of participants were previously unreported); identify 

published studies which contained overlapping sets of participants; incorporated results from 

underpoorly -reported outcomes (for example, nrDFS17); verify results presented in the 
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original study publications; standardised the strategy for statistical analysis; and assess 

model assumptions in each study. Third, in contrast to study-level aggregate data meta-

analysis,9, 35 we assessed for predictors of local regrowth, and for potential 

confounding.Specifically, we ran identical time-to-event analyses for each study, thus by-

passing numbers at risk assumptions used in other meta-analyses.  FourthThird, we 

purposefully strengthened our analytical design seeking homogeneity of treatment – for 

example, some series8, 16 historically included local excisions as part of the initial W&W 

management from an era when it was thought that this additional step was necessary. 

Similarly, we excluded patients with a ‘near complete’ clinical response,37 some of whom 

were treated by Papillon brachytherapy.38  

 

Clinical implications  

The first clinical question is whether our findings have identified any patient sub-group 

unsuitable for W&W. The answer is no. For example, although in the post-2008 sub-

analysis, cT4 stage tumours were associated with 2-year local regrowth rates cumulative 

incidence approximating 40%, there were clearly still over half patients potentially benefiting 

from a sustained complete response.. Going forward, there is a need to validate the 

associations between cT stage and local regrowth based on standardised MR-driven pre-

treatment staging protocols. 

The second clinical question is whether there should be a stratified approach to 

follow-up? Conceivably, one might argue that cT3 and cT4 tumours are at high-risk of local 

regrowth, but given the high salvage rates and attained R0 rates, it is questionable whether 

high-intensity surveillance in this patient sub-group would materially influence long-term 

outcomes. Similarly, the rate of distant metastases in these all these patients is low, arguing 

that more regular CT surveillance is unlikely to make a major clinical impact.  

Finally, what is are the implications for future trials? There are now several ongoing 

and in-development trials where rectal organ preservation is the primary motivation. Our 

study included one such trial;29 and the selection of patients in São Paulo Sao Paulo II 
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cohort6 fulfil the same motivation. We showed that these sub-populations had similar local-

regrowth rates as those achieving cCR through routine care. 

 

Unanswered questions and future research 

There are threeThere remain three ke key areas of for research. First, there is a continuing 

need to establish an internationally accepted use and report a standardised definition of 

cCR, and in particular, establish the role of MR imaging in this definition. and to standardise 

surveillance protocols. Second, there is a research need to determine other predictors of a 

sustained clinical complete response. There are several approaches including imaging, 

blood biomarkers, and tumour molecular phenotyping. Second, there is a research need to 

determine other predictors of a sustained clinical complete response. There are several 

approaches including imaging, blood biomarkers, and tumour molecular phenotyping. 

ThirdThird, research is required to engage the options and preferences of patients. There is 

evidence that W&W is associated with substantially better quality of life and functional 

outcomes compared with the standard surgical resection.39 But, there is a major caveat that 

chemo-radiotherapy itself might be associated with  have its own llong-term morbidity. In 

studies to-date, no study included MR-tailored approaches by surgery alone as a 

comparator. All three pathways (chemo-radiotherapy plus resection versus chemo-

radiotherapy plus W&W versus tailored resection alone) need to be evaluatedassessed. in 

patient preference studies. Only then, can we truly appraise the role of W&W in the overall 

standard care management of locally advanced rectal cancer. 
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Table 1 Characteristics of 11 datasets of 602 patient with rectal cancer and cCR initially managed by watch and wait in the InterCoRe consortium 

 Totals Buenos 
Aires, 
Arg

34
 

Exeter, 
UK

32
 

Maas-
tricht, 
NL

8
 

NYU,  
US

31
 

OnCoRe, 
UK

2
 

Rio de 
Janeiro, 
Brazil

30
 

Sao    
Pauloa I, 
Brazil

4
 

Sao 
Paula 

Paulo II, 
Brazil

6
 

Taipei, 
Taiwan, 
China

22
 

Universit
y Penn, 

US
40

 

Vejle, 
DK

29
 

P values 

Number of patients 602 23 11 84 8 162 42 131 66 18 17 40  

Study period  2005-14 2006-12 2005-14 2005-15 2005-17 2002-14 1990-
2016 

2001-16 2008-11 2001-14 2010-14  

Median age (range) 
years 

64 
(30-89) 

75  
(31-89) 

64 
(47-81) 

63 
(33-84) 

63 
(52-82) 

67 
(41-88) 

64 
(43-81) 

62 
(30-86) 

59 
(31-82) 

64 
(35-86) 

63 
(43-81) 

68 
(46-86) 

0.0001* 

Men (%) 401 (67) 11 (48) 10 (91) 55 (66) 6 (75) 114 (70) 17 (40) 85 (65) 42 (64) 15 (83) 14 (82) 32 (80) 0.001† 

Median time to W&W 
(range) weeks 

1011 
(28-

11815) 

11  
(6-238-

16) 

12 
(9-1911-

16) 

12 
(5-348-

20) 

8 
(3-806-

19) 

11 
(5-4010-

14) 

17 
(2-11810-

26) 

Not 
available 

Not 
available 

8 
(7-109) 

12 
(3-486-

19) 

6 
(56-86) 

0.0001* 

≥ 2 ECOG performance 
status (%) 

 Not 
available 

Not 
available 

Not 
available 

0 (0) 9 (6) 0 (0) Not 
available 

Not 
available 

Not 
available 

Not 
available 

Not 
available 

 

Median distance to AV 
(range) cm 

5  
(1-184-7) 

5  
(4-105-7) 

4  
(3-83-6) 

5  
(2-172-7) 

5  
(2-92-9) 

5  
(2-184-8) 

3  
(2-105) 

5  
(2-134-7) 

6  
(25-97) 

6  
(3-105-6) 

5  
(1-92-6) 

6 
(45-69) 

0.0001* 

Median serum CEA 
(range) ng/ml 

2.5 
(01.5-3.8-

116) 

2.9 
(0.5-

261.5-7.1) 

Not 
available 

2.1 
(0.7-

111.2-3.6) 

3.0 
(1-3.81.6-

3.0) 

2.9 
(0.5-

672.6-4.0) 

2.4 
(0.5-

621.6-4.5) 

2.0 
(1.4-

2.90.5-18) 

2.2 
(0.7-

1161.4-
4.8) 

1.6 
(0.8-

4.41.0-
2.2) 

5.6 
(0-283.2-

7.4) 

Not 
available 

Not 
applicable
ropriate 

cT stage              

   cT1 & cT2 (%) 163 (29) 6 (30) 2 (18) 22 (26) 2 (25) 38 (23) 8 (29) 34 (28) 25 (38) Not 
available 

3 (18) 23 (58)  

   cT3 & cT4 (%) 393 (71) 14 (70) 9 (82) 62 (74) 6 (75) 124 (77) 20 (71) 86 (72) 41 (62) Not 
available 

14 (83) 17 (43) 0.007‡ 

   Missing  3 0 00 0 0 14 11 0 18 0 0  

cN stage              

   cN0 (%) 228 (50) 9 (45) 4 (36) 20 (24) 3 (38) 51 (31) 26 (87) 89 (74) 39 (59) 13 (72) 11 (65) 23 (58)  

   cN+(%) 228 (50) 11 (55) 7 (64) 64 (76) 5 (63) 111 (59) 4 (13) 31 (26) 27 (41) 5 (28) 6 (35) 17 (43) < 0.0001‡ 

   Missing   3 0 0 0 0 12 11 0 0 0 0  

Radiotherapy dose 
regimens 
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   45 cGy 212 (38) 5 3 1 1 153 5 29 0 14 1 0  

   50.4 cGy 228 (41) 18 1 83 6 6 37 68 1 0 8 0  

   54 cGy 79 (14) 0 0 0 1 2 0 7 64 4 1 0  

   60 to 65 cGy 44 (8) 0 0 0 0 1 0 2 1 0 0 40  

   Missing 39 0 7 0 0 0 0 25 0 0 7 0  

Concurrent 
chemotherapy (%)  

570 (95) 23 (100) 8 (73) 84 (100) 7 (88) 143 (88) 40 (95) 126 (96) 66 (100) 18 (100) 15 (88) 40 (100) NA 

Chemotherapy 
regimens 

             

   5FU/ LV 66 (12) 0 0 0 0 0 0 0 66 0 0 0  

   Capecitabine 250 (44) 4 8 82 5 135 2 11 0 0 3 0  

   Infusional 5-FU 202 (35) 19 0 0 2 5 38 115 0 18 5 0  

   Oxaliplatin 9 (2)  0 0 2 0 0 0 0 0 0 7 0  

   Tegafurur 40 (7) 0 0 0 0 0 0 0 0 0 0 40  

   Others 3 (<1) 0 0 0 0 3 0 0 0 0 0 0  

Adjuvant chemotherapy 
(%) 

51 (8) 0 0 35 (42) 0 13 (8) 1 (2) 0 0 0 2 (12) 0 NA 

Median follow-up in 
months (IQR) 

37.6 
(25.0-58.7) 

36.2 
(36.2-36.2) 

60 
(38-81) 

38.4 
(24.7-57.6) 

12.4 
(10.4-52) 

36.9 
(22.8-53.1) 

50.4 
(32.7-63.8) 

49 
(18-86) 

41 
(25-58) 

33.7 
(25.4-52.6) 

60 
(35.4-91.8) 

35.5 
(25.6-42.2) 

 

Arg: Argentina. UK: United Kingdom. NL: the Netherlands. US: United States. NYU: New York University. Uni Penn: University of Pennsylvania. DK: Denmark. W&W: watch and wait.  
AV: Anal verge. CEA: carcinoembyronic antigen. 5-FU: 5-fluoruracil. 5-FU/ LV: Concomitant chemotherapy (5-FU - 450 mg/m

2
 and Leucovorin 50 mg fixed dose) delivered in a total of 6 cycles. 

NA: not applicable. IQR: inter-quartile range 
* Kruskal-Wallis test. 
† Chi-squared test. 
‡ Chi-squared test excluding missing data. 
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Table 2 Factors predicting local regrowth in patients initially managed by W&W in the InterCoRe consortium, accounting for centre 
effect in frailty models for the total cohort and post-2008 sub-cohort 
 

 Total cohort (n: 602) Post-2008 sub-cohort (n: 459) 

 IPD  
pooled 

analysis 

IPD frailty models 
 

 IPD  
pooled 

analysis 

IPD frailty models 
 

Univariable Multivariable* Univariable Multivariable* 

 No. of 
patients 

2-year local 
growth rate 
(95% CIs) 

Hazard ratio  
(95% CIs) 

Hazard ratio  
(95% CIs) 

No. of 
patients 

2-year local 
growth rate 
(95% CIs) 

Hazard ratio  
(95% CIs) 

Hazard ratio  
(95% CIs) 

All patients 602 25 (21-28)   459 27 (23-31)   

Age group         

  Per 10 years  602  1.007  
(0.876, 1.157) 

0.952 
(0.820, 1.106) 

459  0.924 
(0.786, 1.088) 

0.904 
(0.762, 1.072) 

Gender         

  Women 201 23 (18-30) 1.000 1.000 155 22 (16-30) 1.000 1.000 

  Men 401 25 (21-30) 1.165  
(0.835, 1.627) 

1.193 
(0.932, 1.056) 

304 29 (24-31) 1.439 
(0.972, 2.132) 

1.534 
(1.023, 2.298) 

cT-stage         

  cT1& cT2  163 18 (13-25) 1.000 1.000 125 19 (13-28) 1.000 1.000 

  cT3 367 29 (24-34) 1.400 
(0.963, 2.029) 

1.428 
(0.954, 2.137) 

282 31 (26-37) 1.553 
(1.009, 2.392) 

1.657 
(1.065, 2.579) 

  cT4 26 31 (17-52) 1.527 
(0.732, 3.185) 

1.864 
(0.840, 4.133) 

22 37 (21-60) 1.710 
(0.771, 3.794) 

1.904 
(0.849, 4.266) 

per cT stage 
increase 

  1.348 
(0.997, 1.822) 

1.395 
(1.002, 1.941) 

  1.454 
(1.039, 2.035) 

1.496 
(1.032, 2.168) 

cN-stage         

  cN0 288 25 (21-31) 1.000 1.000 192 28 (22-35) 1.000 1.000 

  cN+ 288 24 (19-30) 0.910 
(0.652, 1.270) 

0.869 
(0.607, 1.242) 

256 26 (21-32) 0.908 
(0.629, 1.309) 

0.751 
(0.512, 1.100) 

Distance to AV†         

  < 6.0 cm 311 25 (20-30) 1.000 1.000 264 27 (22-33) 1.000 1.000 

  ≥ 6.0 cm 246 23 (18-29) 0.937 
(0.666, 1.317) 

0.896 
(0.630, 1.273) 

160 23 (17-31) 0.810 
(0.549, 1.196) 

0.767 
(0.511, 1.153) 
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Serum CEA 
categories† 

        

  < 3.0 ng/ml 219 29 (23-35) 1.000  
 

Not included‡ 

164 32 (25-40) 1.000  
 

Not included‡ 
  3.0 to 9.9 ng/ml 88 19 (12-29) 0.704 

(0.422, 1.175) 
71 20 (13-32) 0.704 

(0.399, 1.243) 

  ≥ 10 ng/ml 22 36 (20-55) 1.544 
(0.790, 3.017) 

18 39 (30-65) 1.542 
(0.754, 3.155) 

Radiotherapy 
dose group 

        

   45 cGy 212 30 (24-37) 1.000  
 

Not appropriate¶  

187 33 (26-40) 1.000  
Not appropriate¶    50.4 cGy 228 19 (14-25) 0.899 

(0.563, 1.437) 
161 19 (13-26) 0.568 

(0.328, 0.985) 

   54 cGy 79 30 (21-42) 1.537 
(0.753, 3.140) 

38 40 (26-60) 1.492 
(0.740, 3.011) 

   60 to 65 cGy 44 26 (15-41) 0.989 
(0.409, 2.394) 

43 26 (15-42) 0.812 
(0.3622, 1.821) 

Intention to 
enhance cCR 
rate 

        

  Yes (2 centres) 106 26 (19-36) 1.000 Not appropriate¶ 67 28 (19-41) 1.000 Not appropriate¶ 
  No (11 centres) 496 24 (21-29) 1.126  

(0.573, 2.213) 
392 26 (22-31) 1.105 

(0.531, 2.296) 

         

Time to W&W¶¶         

   < 13 wks 264 23 (18-29) 1.000  
Not included‡ 

239 25 (20-33) 1.000  
Not included‡     ≥ 13 wks 141 25 (19-34) 1.211 

(0.805, 1.824) 
134 27 (20-36) 1.154 

(0.770, 1.730) 

         
CEA: carcinoembryonic antigen. AV: distance to anal verge. cT and cN staging according to AJCC 7

th
 edition. 

Analyses in post-2008 sub-cohort limited to model of age, gender, cT-stage, cN stage and distance to AV (equivalent to model A in Table 3) 
* For full cohort, the complete case multivariable model was based on 514 patienstrticipants, equivalent to model A in Table 3. For post-2008 cohort, the complete case 
multivariable model was based on 393 patientsrticipants. 
† Categorisation cut-off points for serum CEA and distance to AV were based on clinical reasons. Distance to AV of 6cm was taken as equivalent to that commonly used to 
define low-rectal cancers. 
‡ Not included in multivariable model due to substantial proportion of missingness. 
¶ Not appropriate due to coincidence of radiotherapy dose and study centre. 
¶¶ Cut-off point of 13 weeks determined using spline approaches; equivalent to Model B in Table 3 
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Table 3 Outputs from frailty models clustering for centres and assessing changes in between-study heterogeneity (theta) for local 
regrowth, with and without covariates 
 
 Covariates in model No. of 

datasets 
No. of 

patientsrti
cipants 

Mean theta,  
(se) 

% difference 
in theta 

Likelihood 
of theta = 0  

AIC 

TOTAL COHORT        
Model A        
No covariates none  

10 
 

514 
0.1190 (0.0954)  0.002 1673.7 

With 
covariates 

age, gender, cT stage, cN stage, 
distance to AV 

0.1248 (0.1013) 4.8% 0.003 1680.2 

Model B        
No covariates none  

8 
 

337 
0.1812 (0.1481)  0.001 981.5 

With 
covariates 

age, gender, cT stage, cN stage, 
distance to AV, time to W&W 
decision 

0.2633 (0.2134) 45.3% 0.001 978.3 

Model C        
No covariates none  

8 
 

278 
0.2662 (0.2054)  < 0.001 872.2 

With 
covariates 

age, gender, cT stage, cN stage, 
distance to AV, baseline serum CEA  

0.2465 (0.1921) 7.4% 0.001 870.9 

        
POST-2008 SUB-COHORT       
Model A        
No covariates none  

10 
 

393 
0.0964 (0.0776)  0.005 1234.4 

With 
covariates 

age, gender, cT stage, cN stage, 
distance to AV 

0.1084 (0.0851) 12.4% 0.003 1233.9 

        
 
W&W: watch and wait. Se: standard error. CEA: carcinoembyronic antigen. AV: anal verge. Distance to AV, time to W&W decision and serum CEA as continuous variables. 
Time to W&W decision as a spline pivoted as 13 weeks (determined from fractional polynomicals) 
 

  

Formatted Table
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Table 4 Treatment of 166 patients with local regrowth initially managed by W&W in the InterCoRe consortium 

  Post-salvage surgery pathology findings 

 N (%) Positive  
CRM 

Positive  
DRM 

ypT stage† 
T0/T1/T2/T3/T4/missing 

ypN stage† 
N0/N+/ missing 

      

No. of patients with local regrowth 166     
Non-surgical treatments 29* (17)     
Surgical treatments 137 (83)     
      
Operation types      
  Abdomino-perineal resection 73 (52) 4 0 1/7/22/35/2/6 56/9/8 
  Anterior resection 29 (21) 0 0 3/5/6/14/0/1 20/8/1 
  Hartmann’s procedure 4 (3) 0 1 0/0/0/3/0/1 2/1/1 
  Other radical operations 6 (4) 0 0 0/0/2/2/2/0 6/0/0 
  Transanal local excision or TEM 25 (18) Not 

applicable 
1 0/5/13/5/0/0 Not applicable 

Totals  4 2 4/17/43/59/4/8 84/18/10 

      
Total colostomies 80 (48)     
      
Values in parentheses are percentages and only cited if value greater than five.  
TEM: transrectal endoscopic micro-dissection. CRM: circumferential resection margin. DRM: distal resection margin. 
*Five patients had synchronous diagnoses of distant metastases. 
† The Taiwan study did not contribute to the pathological T and N staging. 
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FIGURE LEGENDS 

 

Figure 1 Forest plot of 11 datasets. Sorted by descending 2-year local regrowth cumulative 

incidences Summary estimate, 95% confidence intervals, and prediction intervals shown for 

random effects method, and restricted maximum likelihood estimators (reml). 

UK: United Kingdom. DK: Denmark. NYU NYC: New York University, New York City. Arg: 

Argentina. US: United States. NL: The Netherlands Forrest plot of 11 datasets. Sorted by 

descending 2-year local regrowth cumulative incidences Summary estimate, 95% 

confidence intervals, and prediction intervals shown for random effects method. 

. 

 

Figure 2 A; pooled analysis with local regrowth cumulative incidence from 1 to 5 years, with 

95% CIs. B; 2-stage random-effect meta-analysis with summary estimates for 1- through 5-

years, with 95% CIs, and predictive intervals in green. 
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PRISMA-IPD Checklist of items to include when reporting a systematic review and meta-analysis of individual participant data (IPD) 

PRISMA-IPD 

Section/topic 

Ite

m 

No 

Checklist item 

 

Reported on page 

Title 

Title 1 Identify the report as a systematic review and meta-analysis of individual 

participant data. 

This is reflected in the title: “Factor influencing local 

regrowth after watch-and-wait for clinical complete 

response following chemoradiotherapy in rectal cancer: 

an individual participant data meta-analysis (InterCoRe 

consortium)” 

Abstract 

Structured 

summary 

2 Provide a structured summary including as applicable: The Abstract provided on page 4, formatted as per Lancet style: 

Background, Methods, Results, Interpretation and Funding. 
Background: state research question and main objectives, with information 

on participants, interventions, comparators and outcomes. 

Methods: report eligibility criteria; data sources including dates of last 

bibliographic search or elicitation, noting that IPD were sought; methods of 

assessing risk of bias. 

Results: provide number and type of studies and participants identified and 

number (%) obtained; summary effect estimates for main outcomes 

(benefits and harms) with confidence intervals and measures of statistical 

heterogeneity. Describe the direction and size of summary effects in terms 

meaningful to those who would put findings into practice. 

Discussion: state main strengths and limitations of the evidence, general 

interpretation of the results and any important implications. 

Other: report primary funding source, registration number and registry 

name for the systematic review and IPD meta-analysis. 

PRISMA-IPD checklist



Introduction 

Rationale 3 Describe the rationale for the review in the context of what is already 

known. 

This is covered in the introduction on page 9く WW ゲデ;デWぎ さTo-date, 

there is no large-scale study that has evaluated 

predictive factors for local regrowth because the study-

level meta-analyses were unable to extract these data 

in an analysable form and there were missingness 

problems in the IWWD registry-based report.ざ 

Objectives 4 Provide an explicit statement of the questions being addressed with 

reference, as applicable, to participants, interventions, comparisons, 

outcomes and study design (PICOS). Include any hypotheses that relate to 

particular types of participant-level subgroups.  

Iﾐ ﾗ┌ヴ ｷﾐデヴﾗS┌Iデｷﾗﾐが ┘W W┝ヮﾉｷIｷデﾉ┞ ゲデ;デWぎ さThe central aim was 
to evaluate for factors influencing local regrowth.” 

We describe the PICO in the opening paragraph of the Methods (as 

ｷデ ﾉｷﾐﾆゲ ┘ｷデｴ デｴW ゲW;ヴIｴ ゲデヴ;デWｪ┞が ;ゲ aﾗﾉﾉﾗ┘ゲぎ さThe PICO 
(Population; Intervention; Comparator; Outcome) was 
as follows. We sought to identify studies of patients with 
locally advanced rectal cancer where the intervention 
was W&W after cCR following neoadjuvant chemo-
radiotherapy, as the predominant treatment modality 
within each reported study, and followed-up to local 
regrowth, as defined by the 2014 Champalimaud 
conference.” 

Methods 

Protocol and 

registration 

5 Indicate if a protocol exists and where it can be accessed.  If available, 

provide registration information including registration number and registry 

name. Provide publication details, if applicable. 

Aデ デｴW デﾗヮ ﾗa デｴW MWデｴﾗSゲが ┘W ゲデ;デWぎ さぐぐく the protocol was 
registered with PROSPERO (CRD42017070934).”  
 

Eligibility 

criteria 

6 Specify inclusion and exclusion criteria including those relating to 

participants, interventions, comparisons, outcomes, study design and 

characteristics (e.g. years when conducted, required minimum follow-up). 

At a ゲデ┌S┞ ﾉW┗Wﾉが ┘W ゲデ;デW デｴW aﾗﾉﾉﾗ┘ｷﾐｪ ﾗﾐ ヮ;ｪW Γぎ さWe used the 
systematic search published by Dossa and colleagues 
(as our PICO was equivalent) and updated using 



Note whether these were applied at the study or individual level i.e. 

whether eligible participants were included (and ineligible participants 

excluded) from a study that included a wider population than specified by 

the review inclusion criteria. The rationale for criteria should be stated. 

Medline and Embase. From the main searches, we took 
a cut of the identified studies from 01 Jan 2016 to 05 
May 2017, and added these to the studies identified by 
Dossa et al. There was no language restriction. We 
additionally identified studies through expert 
knowledge.” 

Aデ ;ﾐ ｷﾐSｷ┗ｷS┌;ﾉ ﾉW┗Wﾉが ┘W ゲデ;デW デｴW aﾗﾉﾉﾗ┘ｷﾐｪ ﾗﾐ ヮ;ｪW ヱヴぎ さWe 
excluded patients with distant metastases at baseline; 
those who received short course radiotherapy; and 
those treated by local excision as part of initial W&W.” 

Identifying 

studies - 

information 

sources  

7 

 

Describe all methods of identifying published and unpublished studies 

including, as applicable: which bibliographic databases were searched with 

dates of coverage; details of any hand searching including of conference 

proceedings; use of study registers and agency or company databases; 

contact with the original research team and experts in the field; open 

adverts and surveys. Give the date of last search or elicitation.  

We did not seek data from unpublished abstracts. We specifically 

detailed why we sought data from published studies with a clear 

SWaｷﾐｷデｷﾗﾐ ﾗa IC‘が ;ゲ aﾗﾉﾉﾗ┘ゲ ﾗﾐ ヮ;ｪW ヱヰぎ さAs the central theme 
was the evaluation of predictive factors, we sought to 
have a baseline ‘level playing field’ and only included 
studies where the definition of cCR was judged to have 
used criteria equivalent to those of the São Paulo 
benchmarks, described by Habr-Gama et al. in 2004 
and 2010 – namely, absence of residual ulceration, 
stenosis, or mass within the rectum using clinical and 
endoscopic examination. As abstracts did not allow this 
assessments, we excluded a priori unpublished 
studies.” 

Identifying 

studies - 

search 

8 Present the full electronic search strategy for at least one database, 

including any limits used, such that it could be repeated.  

The search terms for MEDLINE and Embase are listed on 

webappendix p1 

Study 

selection 

processes 

9 State the process for determining which studies were eligible for inclusion.  This is extensively tabulated in Table S2 in webappendix p4-5 

 



 

Data 

collection 

processes 

10 

 

 

Describe how IPD were requested, collected and managed, including any 

processes for querying and confirming data with investigators.  If IPD were 

not sought from any eligible study, the reason for this should be stated (for 

each such study). 

On page 10, we reportぎ さWe approached chief investigators 
for identified studies and transferred fully anonymised 
data in encrypted files under centre-level governance 
arrangements. ………………..To ensure homogeneity 
of the W&W intervention in our analysis, from within the 
received datasets, we excluded patients who received 
local excision or were treated by contact brachytherapy 
as part of the initial W&W management; and patients 
with distant metastases at baseline.” 
We tabulate in Table S1, webappendix p4-5, approaches to 

investigators where no data were obtained. 

If applicable, describe how any studies for which IPD were not available 

were dealt with. This should include whether, how and what aggregate 

data were sought or extracted from study reports and publications (such as 

extracting data independently in duplicate) and any processes for obtaining 

and confirming these data with investigators. 

Data items 11 Describe how the information and variables to be collected were chosen. 

List and define all study level and participant level data that were sought, 

including baseline and follow-up information. If applicable, describe 

methods of standardising or translating variables within the IPD datasets to 

ensure common scales or measurements across studies. 

We describe data harmonisation in detail in webappendix p2. 

IPD integrity A1 Describe what aspects of IPD were subject to data checking (such as 

sequence generation, data consistency and completeness, baseline 

imbalance) and how this was done. 

There were no genomic data. 

We described missingness on page 12, and illustrated how we 

arranged our different models around these. 

 

Risk of bias 

assessment in 

individual 

studies. 

12 Describe methods used to assess risk of bias in the individual studies and 

whether this was applied separately for each outcome.  If applicable, 

describe how findings of IPD checking were used to inform the assessment. 

Report if and how risk of bias assessment was used in any data synthesis.   

We describe a section on risk of bias assessment in individual 

studies on page 10. 

Specification 

of outcomes 

and effect 

13 

 

State all treatment comparisons of interests. State all outcomes addressed 

and define them in detail. State whether they were pre-specified for the 

review and, if applicable, whether they were primary/main or 

There were no treatment comparisons.  

The outcome measures were explicitly stated as a section on the 



measures secondary/additional outcomes. Give the principal measures of effect (such 

as risk ratio, hazard ratio, difference in means) used for each outcome. 

top of page 11. 

Synthesis 

methods  

14 

 

Describe the meta-analysis methods used to synthesise IPD. Specify any 

statistical methods and models used. Issues should include (but are not 

restricted to): 

 Use of a one-stage or two-stage approach. 

 How effect estimates were generated separately within each study and 

combined across studies (where applicable). 

 Specification of one-stage models (where applicable) including how 

clustering of patients within studies was accounted for. 

 Use of fixed or random effects models and any other model 

assumptions, such as proportional hazards. 

 How (summary) survival curves were generated (where applicable). 

 Methods for quantifying statistical heterogeneity (such as I
2
 and 2

).  

 How studies providing IPD and not providing IPD were analysed 

together (where applicable). 

 How missing data within the IPD were dealt with (where applicable). 

The bottom of page 11 explicitly describes the statistical analysis 

of the IPDが ;ゲ aﾗﾉﾉﾗ┘ゲぎ さTo derive summary estimates of 
local regrowth cumulative incidences, we took two 
approaches. In our main model, we used a two-stage 
IPD approach; first undertaking time-to-event analyses 
per dataset to determine 2-year local regrowth 
cumulative incidence with 95% confidence intervals 
(95% CIs) using 1 – Kaplan-Meier (KM) analyses, and 
then combined the outputs using a random-effects 
methods with the admetan command. We assessed 
between-study heterogeneity with the I2 statistic and 
assigned adjective low, moderate and high for values 
close to 25%, 50%, and 75%, respectively.”  

We described missingness on page 12, but we did not attempt to 

impute these. 

Exploration of 

variation in 

effects 

A2 If applicable, describe any methods used to explore variation in effects by 

study or participant level characteristics (such as estimation of interactions 

between effect and covariates). State all participant-level characteristics 

that were analysed as potential effect modifiers, and whether these were 

pre-specified. 

We used the Cox frailty model to explore variations in effect. This 

is extensively described on page 12. 

Risk of bias 

across studies 

15 

 

Specify any assessment of risk of bias relating to the accumulated body of 

evidence, including any pertaining to not obtaining IPD for particular 

studies, outcomes or other variables. 

We performed tests for publication bias, data availability bias and 

reviewer selection bias. These are described at the bottom of page 

13. 

Additional 

analyses  

16 Describe methods of any additional analyses, including sensitivity analyses. 

State which of these were pre-specified. 

On page 13, we explicitly indicate that we performed a post-

protocol stratified analysis, and justified this. 



Results 

Study 

selection and 

IPD obtained 

17 

 

Give numbers of studies screened, assessed for eligibility, and included in 

the systematic review with reasons for exclusions at each stage. Indicate 

the number of studies and participants for which IPD were sought and for 

which IPD were obtained. For those studies where IPD were not available, 

give the numbers of studies and participants for which aggregate data were 

available. Report reasons for non-availability of IPD. Include a flow diagram. 

The flow diagram is illustrated as Figure S1 in the webappendix p3. 

We extensively describe and justify why studies were not included 

(but were included in study-level meta-analyses) in the 

webappendix p4-5. 

Study 

characteristics 

18 

 

For each study, present information on key study and participant 

characteristics (such as description of interventions, numbers of 

participants, demographic data, unavailability of outcomes, funding source, 

and if applicable duration of follow-up). Provide (main) citations for each 

study. Where applicable, also report similar study characteristics for any 

studies not providing IPD. 

On the top of page 15, there is a whole paragraph describing study 

characteristics, with an associated comprehensive Table 1. 

IPD integrity A3 Report any important issues identified in checking IPD or state that there 

were none. 

We ran individual study analyses on baseline characteristics. We 

did not find any substantial deviation from what was already 

reported in the published papers.  

For word count, we did not specifically report this.  

Risk of bias 

within studies 

19 Present data on risk of bias assessments. If applicable, describe whether 

data checking led to the up-weighting or down-weighting of these 

assessments. Consider how any potential bias impacts on the robustness of 

meta-analysis conclusions.  

On page 15, theヴW ｷゲ ; ゲｴﾗヴデ ヮ;ヴ;ｪヴ;ヮｴ ;ゲ aﾗﾉﾉﾗ┘ゲぎ さUsing the 
Institute of Health Economics Quality Appraisal 
Checklist, ten of the 11 studies were judged to be at 
low-risk; one study was judged to be moderate-risk of 
bias (webappendix p9).” 

Results of 

individual 

studies 

20 For each comparison and for each main outcome (benefit or harm), for 

each individual study report the number of eligible participants for which 

data were obtained and show simple summary data for each intervention 

group (including, where applicable, the number of events), effect estimates 

and confidence intervals. These may be tabulated or included on a forest 

plot.   

The primary outcome of 2-year local regrowth cumulative 

incidence. The data supporting this are summarized in Figure 1 に A 

forest plot - with per study level event and total sample numbers. 

 



Results of 

syntheses 

21 

 

Present summary effects for each meta-analysis undertaken, including 

confidence intervals and measures of statistical heterogeneity. State 

whether the analysis was pre-specified, and report the numbers of studies 

and participants and, where applicable, the number of events on which it is 

based.  

Figure 1 is a forest plot with summary statistics, 95% CIs, predictive 

intervals, and measures of statistical heterogeneity. 

Figure 2 includes two plots of the summarized changes in local 

regrowth cumulative incidence with time. 

We explored for variation in effects using the Cox frailty models. 

The results from these are extensively covered in Table 2  
When exploring variation in effects due to patient or study characteristics, 

present summary interaction estimates for each characteristic examined, 

including confidence intervals and measures of statistical heterogeneity. 

State whether the analysis was pre-specified. State whether any interaction 

is consistent across trials.  

Provide a description of the direction and size of effect in terms meaningful 

to those who would put findings into practice. 

Risk of bias 

across studies 

22 

 

Present results of any assessment of risk of bias relating to the 

accumulated body of evidence, including any pertaining to the availability 

and representativeness of available studies, outcomes or other variables. 

On page 17, we report our assessments of publication, data 

availability, and review selection bias 

Additional 

analyses 

23 

 

Give results of any additional analyses (e.g. sensitivity analyses). If 

applicable, this should also include any analyses that incorporate aggregate 

data for studies that do not have IPD. If applicable, summarise the main 

meta-analysis results following the inclusion or exclusion of studies for 

which IPD were not available. 

On the bottom of page 16, and most of page 17, we report 

secondary outcome analyses for salvage surgery; and survival and 

distant metastases rates. 

We report in detail the treatments and outcomes of patients with 

local regrowth. 

Discussion 

Summary of 

evidence 

24 Summarise the main findings, including the strength of evidence for each 

main outcome. 

We explicitly state that there were five main findings and 

summarise these.  

Strengths and 

limitations 

25 Discuss any important strengths and limitations of the evidence including 

the benefits of access to IPD and any limitations arising from IPD that were 

not available. 

On pages 20 and 21, in our Discussion, we have sections with sub-

headings describing strengths and limitations. 



Conclusions 26 Provide a general interpretation of the findings in the context of other 

evidence. 

On pages 18 and 19, in our Discussion, we have a section with sub-

headings describing (in the) context of other literature 

Implications A4 Consider relevance to key groups (such as policy makers, service providers 

and service users). Consider implications for future research. 

On pages 21 and 22, in our Discussion, we have sections with 
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Funding 

Funding 27 Describe sources of funding and other support (such as supply of IPD), and 

the role in the systematic review of those providing such support. 

There was no funder. 

We acknowledge the infrastructure support of the NIHR 

Manchester Biomedical Research Centre. 

A1 ʹ A3 denote new items that are additional to standard PRISMA items. A4 has been created as a result of re-arranging content of the standard PRISMA 

statement to suit the way that systematic review IPD meta-analyses are reported.  
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