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Abstract

Background and Objectives: Watch-and-wait is variably adopted by surgeons and the impact
of this on outcomes is unknown. We compare the disease-free survival and organ preservation
rates of locally advanced rectal cancer patients treated by expert colorectal surgeons at a
comprehensive cancer center.

Methods: This study included retrospective data on patients diagnosed with stage I1/111 rectal
adenocarcinoma from January 2013 to June 2017 who initiated neoadjuvant therapy (either with
chemoradiation, chemotherapy, or a combination of both) and were treated by an expert colorectal
surgeon.

Results: 444 locally advanced rectal cancer patients managed by 5 surgeons were included.
Tumor distance from the anal verge, type of neoadjuvant therapy, and organ preservation rates
varied by treating surgeon. There was no difference in disease-free survival after stratifying by the
treating surgeon (p=0.2). On multivariable analysis, neither the type of neoadjuvant therapy nor
the treating surgeon was associated with disease-free survival.

Conclusions: While neoadjuvant therapy type and organ preservation rates varied among
surgeons, there were no meaningful differences in disease-free survival. These data suggest that
amongst expert colorectal surgeons, differing thresholds for selecting patients for watch-and-wait
do not affect survival.
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Introduction:

As neoadjuvant therapy has become the standard of care in treating locally advanced rectal
cancer (LARC), various neoadjuvant therapy regimens have been developed in an attempt

to maximize tumor response and improve survival.1=" Complete tumor response after
neoadjuvant therapy is clinically important as it can prognosticate survival and determine
potential candidates fit for watch-and-wait (WW) approaches. The goal of WW is organ
preservation, which results in a superior quality of life and limits morbidity associated

with total mesorectal excision (TME).8-10 Also, WW has been shown to be oncologically
safe. Several studies evaluating patients who achieved a complete clinical response (cCR)
and were followed nonoperatively had similar survival outcomes compared to those with a
pathological complete response (pCR) that underwent total mesorectal excision (TME).11-13
While the rates of local tumor regrowth during WW are around 25%, the majority of these
cases can be safely salvaged.812:14-16 These results have driven the movement to adopt WW
protocols to nonoperatively manage patients with a good clinical response after neoadjuvant
therapy.1417

Despite the plethora of data supporting the safety and efficacy of WW, this approach has
yet to be widely adopted.® One of the barriers is the need for experienced physicians

to accurately identify response and then evaluate these patients long-term.1® The diverse
neoadjuvant treatment modalities can result in different spectrums of response rates, which
may inherently limit the proportion of patients eligible for WW.420 Another challenge is
that the assessment of clinical response is currently qualitative and subject to user-dependent
accuracy.?1-24 WW protocols published by various leading groups are quite heterogeneous
which make it difficult for practitioners to decide on the optimal protocol.8:11:12:25-27
Most importantly, as the majority of studies on WW are retrospective in nature, there

is a concern for patient selection bias, and a need for prospective data to further

elucidate if patients managed with WW versus TME truly have non-inferior long term
survival outcomes.211.12.28.29 For the reasons above, the implementation of WW is quite
heterogeneous in the clinical setting.

In this study, we explored whether surgeon variability in the adoption of WW impacts
patient outcomes. We evaluated the utilization rates of WW amongst expert colorectal
surgeons at a high-volume comprehensive cancer center and investigated its association with
disease-free survival and organ preservation rates. Our hypothesis was that variations in
practice of WW between the colorectal surgeons would not impact disease free survival;
however, organ preservation rates would be higher for colorectal surgeons that placed more
patients into the WW protocol.
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Materials and Methods:

Patients

After approval by the institutional review board at Memorial Sloan Kettering Cancer Center
(MSK), consecutive patients diagnosed with rectal adenocarcinoma from January 1, 2013

to June 30, 2017 treated at MSK were retrospectively collected. All these patients had
American Joint Committee on Cancer (AJCC) clinical stage Il (T3-4, NO) or Il (any T, N1-
2) rectal adenocarcinoma with a distal tumor border within 12 cm of the anal verge.39 We
excluded patients who did not receive neoadjuvant therapy, patients who started neoadjuvant
therapy prior to being evaluated by the treating surgeon, patients who underwent pelvic
exenteration, and patients with synchronous tumors. As the purpose of this study was to
study the variation in the management of LARC patients by surgeons in regards to WW

and assess the oncologic outcome by disease-free survival, we excluded patients that were
treated by surgeons who treated less than 10 patients during this study period in order to
collect mature follow-up and outcome data. The five surgeons evaluated in this study were
all clinical faculty in the colorectal surgery division at MSK who maintained active practices
throughout the study period (Figure S1A, S1B). These surgeons shared the same resources at
our institution and were considered to be experts in their field.

Treatment and response assessment

Patients received either chemoradiation, systemic chemotherapy, or the combination of both
as total neoadjuvant therapy (TNT) depending upon recommendations from their treating
physician. Chemoradiation was provided according to NCCN guidelines.3! Neoadjuvant
systemic chemotherapy consisted of mMFOLFOX for 8 cycles or CAPOX for 5 cycles.20
TNT is commonly utilized at MSK, and the regimen of neoadjuvant systemic chemotherapy
given either before or after chemoradiation has been previously published.2% While not

all LARC patients underwent TNT (due to comorbidities and preferences), TNT was the
standard of care at MSK during the study period (Figure S1C). TNT was utilized to
increase compliance to chemotherapy, treat possible micro-metastases early, and increase
the incidence of complete response.20

After the completion of neoadjuvant therapy, tumor regression was assessed by digital

rectal exam, endoscopic evaluation, and MRI1.1217.25.29 \We took the treating surgeon’s first
endoscopic examination date after the completion of neoadjuvant therapy as the response
assessment date. The decision to pursue WW protocol or TME was typically based on the
colorectal surgeon’s recommendation along with the patient’s preference. Some challenging
cases may have been discussed within our multidisciplinary tumor board to reach a joint
consensus, but in general, the workflow was dependent on the provider. The criteria used
for the assessment of clinical response at MSK has been standardized.32 Patients with an
incomplete response were recommended to undergo TME. Patients with good or complete
tumor regression were eligible for organ preservation based on the discretion of their
surgeon. Due to the heterogenous practice of WW and its evolution over the study period,
this assessment was not always available. We defined patients following WW as those that
did not undergo TME within the 3 months following reassessment. Patients following the
WW protocol subsequently underwent surveillance as previously described.8:2%:32 For those
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who underwent immediate TME, we defined pathological complete response (pCR) as the
absence of tumor cells in the surgical specimen as previously described.33:34

Outcomes:

Organ preservation was defined as rectum preservation at the end of follow-up without
TME. Patients who underwent a local excision for either diagnostic or therapeutic purposes
were considered to have organ preservation. Survival was measured from the diagnosis date.
Disease-free survival included local recurrence (defined as pelvic recurrence after TME),
non-salvageable regrowth in WW patients (defined as tumor regrowth that was unable to be
removed with negative margins), distant metastasis, or death as events.

Statistics

Continuous variables were compared using the Kruskal-Wallis test. Categorical variables
were compared using Chi-square test. For the Kaplan-Meier survival analysis, log-rank test
was used for statistical comparison. Univariable and multivariable Cox regression analysis
were performed for disease-free survival. Baseline characteristics that were significantly
different (Table 1) and the patient’s age were entered as variables in the model. P-values of
<0.05 were considered to be statistically significant.

Results:

Patient Demographics

A total of 444 LARC patients met our study criteria (Figure 1). These patients were
managed by 5 different surgeons (surgeons 1-5) at MSK. The patient demographic and
treatment information were categorized according to the treating surgeon (Table 1). Most
patients were male, and there was no difference in sex when grouping patients by the
treating surgeon. The mean age at diagnosis ranged from 53.3 to 58.5 years, but the
differences were not statistically different between groups (p=0.072). The mean tumor
distance from the anal verge ranged from 6.4cm to 7.4cm among the groups (p=0.0072).
There appeared to be no difference in tumor characteristics based on the ¢T and cN
classification (p=0.088 and p=0.3, respectively). Most patients had ¢T3 tumors or had
positive nodes at diagnosis.

Treatment

LARC patients underwent either chemoradiation, systemic chemotherapy only, or TNT.
Interestingly, the distribution of patients treated by these therapies was different when
stratifying the groups by the treating surgeon (p<0.0001). TNT was the most common
treatment approach (range 67% to 93% of patients). Additionally, 0% to 18% of patients
received chemoradiation and 5% to 25% of patients only received systemic chemotherapy.
Despite the variation in the prescribed neoadjuvant treatment modality, all surgeons initially
assessed for their patient’s tumor response at approximately 5-6 weeks after treatment.

The proportion of patients followed by WW compared to those who underwent immediate
TME within 3 months from reassessment varied significantly among surgeons (Table 2,
p<0.0001). Notably, surgeons S2 and S5 offered WW only to a small subset of their patients
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(11% and 27% of patients, respectively). On the contrary, surgeons S1, S3, and S4 managed
nearly half of their patients with WW. To understand whether this difference was due to
variability in the individual surgeon’s threshold to select candidates for WW, we examined
the pathological complete response (pCR) rates of the patients who underwent immediate
TME (Table 2). Surgeons S2 and S5, who offered WW less frequently, had the highest
proportion of patients with pCR (19% each) that underwent immediate TME. In contrast,
surgeon S3, who offered WW to the highest proportion of his patients (50%), had only

7% of patients with pCR. Surgeons S1 and S4 who also generously practiced WW had

less patients with pCR compared to surgeons S2 and S5 (Table 2). While the comparisons
were not statistically significant, these trends suggest that the variations in the proportion of
WW patients in these groups may be related to the differences in the individual surgeon’s
threshold to offer WW. Additionally, we found a trend towards higher usage of WW in

the latter years of the study (Figure S1D), but the proportion of patients managed by each
of the five surgeons remained relatively constant over the study period (Figure S1A, S1B).
This indicates that the trends in WW over time is not driven by the practice pattern of one
particular surgeon. In general, the threshold to offer WW decreased with more experience.

As another measure to assess the practice of WW, we compared the organ preservation
rates (proportion of patients who preserved their rectum up to last follow-up date) by the
treating surgeon. Patients that received definitive local excision (n=9) or brachytherapy
(n=1) following neoadjuvant therapy were considered to have organ preservation. 4 patients
who declined TME despite the persistent recommendation by the treating surgeon were
not considered to have organ preservation as these patients did not follow the typical

WW protocol. The organ preservation rates by the treating surgeons varied from 7-39%
(p<0.0001) (Table 2). Surgeons S2 and S5 had the lowest organ preservation rates (7% and
17%, respectively). These patterns are consistent with the trends observed using TME at 3
months as the cut-off to assess the practice of WW by surgeon. These results collectively
indicate the variable adoption of WW among surgeons at MSK.

Variables associated with Disease-Free Survival

To examine whether this variability in the treatment and adoption of WW would correlate
with survival, we compared the disease-free survival of the patients stratified by the treating
surgeon utilizing Kaplan-Meier estimates. A total of 440 patients were included in this
analysis after excluding the 4 patients that declined curative TME. There was a total of

102 disease-free survival events in this group with a median follow-up of 4.1 years. We did
not observe meaningful differences in disease-free survival upon stratifying the patients by
the treating surgeon (p=0.2) (Figure 2). We performed a univariable analysis followed by

a multivariable analysis to investigate this further after adjusting for potential confounding
factors. In the univariable analysis, we explored possible associations with disease-free
survival using the patient’s age group, tumor distance from the anal verge, neoadjuvant
treatment regiment, and the treating surgeon as the independent variables. We found that the
patient age group was associated with disease-free survival (age 51-60, HR=0.57, 95% CI
0.32-1.00; p=0.049) (Table 3). However, tumor distance from the anal verge, neoadjuvant
treatment regimen, and the treating surgeon were not associated with disease-free survival
(Table 3). On a multivariable analysis model using the same variables, we observed similar
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findings (Table 4). These results indicate that the variability in the management of LARC
does not impact disease-free survival.

Discussion:

WW for patients with LARC who have a good response following neoadjuvant therapy
remains controversial and has not been adopted widely. Within our institution, we found that
the management of these patients is heterogenous. Patients underwent various neoadjuvant
treatments, and the practice of WW varied depending upon the treating surgeon. Avid WW
practitioners resulted in the highest proportion of patients with organ preservation, and the
lowest rate of pCR. However, we did not observe differences in disease-free survival when
stratifying the patients by the treating surgeon. Our study suggests that variable adoption of
WW does not compromise patient survival; however, it may have other advantages, such as
organ preservation.

Since the standardization of neoadjuvant chemoradiation, neoadjuvant therapy has

evolved to optimize outcomes in LARC.17 Providing systemic chemotherapy along

with chemoradiation in the neoadjuvant setting further has shown to improve response
rates.3-20:35 The time at which response is assessed after neoadjuvant therapy is also
associated with the response rate. Several studies have shown that lengthening the time

to reassessment after chemoradiation is safe and associated with higher response rates.36-39
Optimizing the response rate after neoadjuvant therapy may increase the number of patients
eligible for WW.

Along with the variability in response associated with neoadjuvant therapies, several

other factors make WW complex. It has been shown that variability exists in clinically
assessing response following neoadjuvant therapy. The surgeon assessment of response is
currently qualitative with inaccuracies noted in intra-observer and inter-observer assessment
of response, as well as in the accuracy of other diagnostic modalities that are utilized.21:23.40
Therefore, it is challenging to clinically identify complete responders. Moreover, the
selection of candidates appropriate for WW is not clearly established. WW was initially
introduced to patients with a cCR after neoadjuvant therapy.1” However, some practitioners
have now extended WW to near-complete responders (patients who have a good response,
but not all the features of a cCR) without compromising oncologic outcomes.*!

Our study did not find differences in disease-free survival depending on surgeon practice
preferences. However, we did find that experienced surgeons who more frequently offered
WW demonstrated a trend towards lower pCR rates. These data suggest the potential to
maximize neoadjuvant therapies for the individual patient based on stated goals of WW.
These surgeons also had increased organ preservation rates which has potential positive
implications on quality of life. Multiple studies have shown that patients who successfully
preserved their rectums through WW had improved urinary and bowel function compared to
those who underwent sphincter preserving surgery.%-10 Furthermore, a study by Meyer et al
found that the patients comfortability was not undermined by delaying surgery under a WW
protocol.*2
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Our retrospective study has several limitations. We used a 3-month cut off from the first
surgeon assessment as a surrogate because the documentation of WW was not standardized.
Furthermore, while our institution had established guidelines to assess clinical response, the
elements of the criteria are subjective. Apart from the potential differences in the surgeon’s
interpretation of response and comfortability in offering WW, the patient’s preference could
have also contributed to this variation. Adjuvant therapy regimens were incomplete, and thus
not analyzed. While there is controversy regarding the role of adjuvant therapy relative to
survival for rectal cancer patients, this treatment may have had an impact on survival.43
Due to limited numbers, we chose to categorize patients who underwent local excisions or
brachytherapy as candidates for organ preservation; however, the functional outcomes of
these patients may actually be worse than the patients who completely avoided surgery.27:44

Conclusion:

The heterogeneous implementation of WW by surgeons at a tertiary cancer center was not
associated with disease-free survival differences in locally advanced rectal cancer patients.
Wide adoption of WW may result in a greater proportion of patients achieving organ
preservation which has positive implications on the patient’s quality of life.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Synopsis for Table of Contents:

Watch-and-wait is variably adopted by surgeons and the impact of this on outcomes is
unknown. While neoadjuvant therapy type and organ preservation rates varied among
surgeons in this study, there were no meaningful differences in disease-free survival.
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Eligibility n= 2414

Diagnosed with rectal cancer from Jan 2013
until the end of June 2017

Excluded:

stage 1 or 4 rectal cancers at diagnosis,
non-adenocarcinoma rectal cancer,
> | synchronous tumors, no neoadjuvant
therapy, neoadjuvant therapy prior to
presenting at MSK, pelvic exenterations.

n= 469
LARC patients treated with neoadjuvant
therapy
Excluded:
¢ Incomplete baseline staging (n=2)
* No colorectal surgeon consult (n=2)
e Lost to follow up during txt (n=3)
o Non-curative surgery (n=5)
e TAMIS prior to neoadjuvant txt (n=1)
o Patients treated by surgeons who
managed less than 10 patients during
this study period (n=12)
Analysis
‘ n= 444
LARC patients managed by expert
colorectal surgeons after initiating
neoadjuvant therapy at MSK
Figurel.

Consort diagram
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Figure 2. Disease-free survival of rectal cancer patients by treating surgeon
Disease free survival by treating surgeon

Kaplan-Meier curve of disease-free survival is shown for 440 patients treated by 5 expert
colorectal surgeons (S1-S5). The number of patients at risk at each time point is shown
below the curves.
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Table 1:

Demographic and treatment information of patients by treating surgeon

S1(N=126) | S2(N=92) | S3(N=30) | S4(N=79) | S5(N=117) | p-value
Age (yrs) 58.5(13.4) | 55.3(12.6) | 55.7(11.5) | 56.3(13.0) | 53.3(13.3) | 0.072
Male sex 75 (60%) | 55(60%) | 15(50%) | 42(53%) | 68 (58%) 0.8
Tumor distance from anal verge (cm) 6.4 (2.8) 6.8 (2.4) 6.8 (3.4) 7.4(2.9) 7.4(3.2) 0.0072
cT
lor2 14 (11%) 7 (8%) 1 (3%) 5 (6%) 4 (3%) 0.088
3 99(79%) | 75(82%) | 25(83%) | 73(92%) | 99 (85%)
4 13 (10%) 9 (10%) 4 (13%) 1 (1%) 13 (11%)
X 0 1 0 0 1
cN
Neg 25(20%) | 24 (26%) 5 (17%) 25(32%) | 28 (24%) 0.3
Pos 101 (80%) 68 (74%) 25 (83%) 54 (68%) 89 (76%)
Neoadjuvant Therapy (NAT)
Chemoradiation only 14 (11%) 17 (18%) 0 (0%) 4 (5%) 13 (11%) <0.0001
TNT 103 (82%) | 70(76%) | 28(93%) | 55(70%) | 78 (67%)
Chemotherapy only 9 (7%) 5 (5%) 2 (7%) 20 (25%) 26 (22%)

Data represents n (%) or mean (stdev). P-values provided by Kruskal-Wallis tests or Chi-square tests.

TNT= total neoadjuvant therapy
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Table 2:
Operative management after reassessment
S1(N=124) | S2(N=87) | S3(N=30) | S4(N=78) | S5(N=115) | p-value
Timeto reassessment from end of NAT (weeks) 6.4 (2.6) 53(2.1) 6.0 (2.4) 5.8 (2.7) 5.7(3.2) 0.045
Management decision after reassessment
ww* 60 (48%) | 10(11%) | 15(50%) | 36(46%) | 31(27%) | <0.0001
Immediate TME 64 (52%) | 77(89%) | 15(50%) | 42 (54%) | 84 (73%)
Pathological response of immediate TME patients
pCR 10 (16%) 15 (19%) 1 (7%) 5 (12%) 16 (19%) 0.6
non-pCR 54 (84%) | 62(81%) | 14 (93%) | 37(88%) | 68 (81%)
Rectum preserved at last follow up
Organ preservation 48 (39%) 6 (7%) 10 (33%) 30 (38%) 19 (17%) <0.0001

Data represents n (%) or mean (stdev) of patients that had documented reassessments after neoadjuvant therapy. P-values provided by Kruskal-

Wallis tests or Chi-square tests.

*
operative candidates who did not undergo total mesorectal excision (TME) within 3 months after reassessment were assumed to be in watch-and-

wait (WW) protocol

Immediate TME: TME within 3 months from reassessment

pCR: pathological complete response
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Table 3:
Univariable associations with disease-free survival
HR 95% CI p-value
Age (yrs)
<50 Ref
51-60 0.57 | 0.32-1.00 0.049
>60 1.07 | 0.69-1.66 0.8
Tumor distance from anal verge (cm)
8+ 0.79 | 0.45-1.38 0.4
4.1-8 0.85 | 0.49-1.45 0.5
<4 Ref
Neoadjuvant Therapy
Chemoradiation only Ref
TNT 1.46 | 0.68-3.17 0.3
Chemotherapy only 0.99 | 0.38-2.60 0.9
Surgeon
S1 1.29 | 0.71-2.34 0.4
S2 1.48 | 0.78-2.78 0.2
S3 1.19 | 0.51-2.78 0.7
S4 Ref
S5 0.74 | 0.38-1.48 0.4

HR= hazard ratio, Cl= confidence interval, TNT= total neoadjuvant therapy.

p-values by Wald test
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Associations with disease-free survival by multivariable cox regression model

Table 4:

HR 95% CI p-value
Age (yrs)
<50 Ref
51-60 0.53 | 0.30-0.94 0.031
>60 0.99 | 0.64-1.56 0.9
Tumor distance from anal verge (cm)
8+ 0.93 | 0.52,1.64 0.8
4.1-8 0.89 | 0.52,1.53 0.7
<4 Ref
Neoadjuvant Therapy
Chemoradiation only Ref
TNT 1.54 | 0.70-3.37 0.2
Chemotherapy only 1.10 | 0.40-2.97 0.9
Surgeon
S1 1.22 | 0.66-2.23 0.5
S2 1.41 | 0.74-2.68 0.3
S3 1.05 | 0.44-251 0.9
S4 Ref
S5 0.73 | 0.36-1.47 0.9

HR= hazard ratio, Cl= confidence interval, TNT= total neoadjuvant therapy.

p-values by Wald test
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