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Background: Patients with pathologic limited or no response (pNR) to neoadjuvant chemoradiation 
(nCRT) are subjected to curative intended esophagectomy with subsequent perioperative morbidity and 
mortality, but potentially only harm from nCRT. The primary aim of this study was to compare the overall 
survival (OS) of patients with pNR and patients who underwent primary esophagectomy to evaluate 
potentially benefits of nCRT in these patients. The secondary aim was to identify predictive clinicopathologic 
factors for pNR and pathologic complete response (pCR) to nCRT with the goal to preselect these patients 
before the start of treatment.
Methods: From the period 2005 to 2016, 206 esophageal cancer (EC) patients treated with Carboplatin/
Paclitaxel and radiotherapy with complementary esophagectomy were included in this cohort. OS of patients 
with pNR was compared with a historical cohort of primary surgically treated patients (n=218) after a 
propensity score matching resulting in a group of 68 patients with pNR after nCRT versus a group of 68 
primary esophagectomy patients. 
Results: The OS in the pNR group and the primary esophagectomy group was comparable (P=0.986). 
No predictive factors were found in this cohort for pNR. Female gender (OR 2.5, 95% CI 1.2–5.3) and 
squamous cell carcinoma (SCC) (OR 2.6, 95% CI 1.3–5.3) were identified as independent predictive factors 
for pCR. 
Conclusions: Patients with a pNR do not benefit from nCRT followed by resection. These patients had 
a similar OS as those who had a primary esophagectomy alone. Although this indicates that nCRT does not 
negatively impact the OS of patients with pNR, patients still have an increased morbidity because of nCRT. 
Hence, it is important to identify factors that predict pNR. The ability to predict pNR (and pCR) will enable 
tailored and personalized care preventing unnecessary nCRT with increased morbidity. 
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Introduction

Esophageal cancer (EC) is currently ranked as the 
seventh cancer-related cause of death worldwide. The life 
expectancy for patients with clinically resectable, locally 
advanced EC is still dismal with a 5-year overall survival 
(OS) rate of only up to 40% (1-3). For those patients 
neoadjuvant chemoradiation (nCRT) combined with 
surgery is considered as the optimal curative intended 
treatment according to the regimen used in the Dutch 
randomized controlled trial “Chemoradiotherapy for 
Oesophageal Cancer Followed by Surgery Study”  
(CROSS) (4,5). 

Unfortunately, only 40–60% of all patients respond to 
nCRT and approximately 25–33% of all patients achieve 
a pathologic complete response (pCR) (6). Pathological 
response rate is usually classified according to the 
Mandard classification, which defines pCR as tumor 
regression grade (TRG) 1 in absence of malignant cells in 
the resection specimen (7). Several studies have shown that 
pCR is independently associated with survival, both the 
5-year OS and disease free survival (6,8,9). In literature, 
squamous cell carcinoma (SCC) and female gender are 
identified as predictive factors for pCR (8,10-14), there 
is however limited knowledge on factors that can be used 
to predict which patients will achieve a pathologic non 
response (pNR). The effect of nCRT in patients with a 
pNR remains unclear. Tumors without response to nCRT 
may imply insensitivity for radiotherapy and likeliness 
of high metastatic potential, developing local regrowth 
or distance metastases in the nCRT period (15). Better 
selection of patients for nCRT is a strong focus in current 
EC research, aiming to avoid morbidity and mortality 
from nCRT in patients who will not benefit from this 
treatment. 

Therefore, the primary aim of this study is to compare 
oncological outcomes of EC patients with pNR to nCRT 
with patients who underwent primary esophagectomy 
(without nCRT) to evaluate the potential benefit of nCRT 
in patients with a pNR. Furthermore, the secondary aim is 
to identify predictive clinicopathological factors for pNR 
and pCR to nCRT for a better patient selection.

Methods 

Primary study population

After Institutional Review Board approval, all files of 
patients who underwent nCRT followed by resection 

for EC at the VU University medical center (VUmc) in 
Amsterdam between January 2005 and March 2016 were 
retrospectively reviewed. The treatment regime consisted 
of radiotherapy with a total dose of 41.4 Gy given in  
23 fractions of 1.8 Gy 5 times per week; combined with a 
weekly course of Paclitaxel (50 mg/m2) and Carboplatin 
(area under the curve, 2) during the treatment period. 
Patients underwent a surgical resection with curative 
intent within 6–8 weeks after completing nCRT. For 
surgical resection either a minimally invasive or open 
transthoracic or transhiatal procedure was performed. In 
total 206 consecutive patients staged as cT1N+/T2-4a/
N0-3 and M0 were included in this analysis. Patients who 
underwent nCRT without complementary esophagectomy 
were excluded in this study. 

Matching historical cohort

In a separate analysis included in this study, the results 
of patients with a pNR after nCRT were compared with 
a propensity score matched historical cohort of 218 
primary surgically treated patients from the University 
Medical Center Groningen (UMCG), in the Netherlands. 
In the primary esophagectomy group, patients were 
treated through a transthoracic esophagectomy with two-
field lymphadenectomy without nCRT, because it was 
not yet standard treatment at that time (before 2006). 
Only patients staged cT1N+/T2-4a/N0-3 and M0 were 
included.

Staging procedure

Staging was performed according to the American 
Joint Commission on Cancer (AJCC) (7th edition). 
Pretreatment clinical staging in VUmc cohort consisted of 
endoscopic ultrasonography (EUS), computed tomography 
(CT) scans and/or positron emission tomography (PET)/
CT scans.

Histopathological examination

The pathological reports of patients provided by the 
pathologist were reviewed. TRG was classified according 
to the Mandard classification (7). The response scale 
ranges from Mandard 1 for a complete response to 
Mandard 5 for non-response. In this study, Mandard 1 was 
scored as a pCR, Mandard 2 and 3 were scored as a non-
pCR and Mandard 4 and 5 were scored as limited or no 
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response (the abbreviation pNR will be used in this study). 

Furthermore, other parameters including T- and N-stage, 

radicality of the resection (R) and the number of positive 
lymph nodes were examined. 

Follow up

All patients were monitored periodically according to the 
Dutch national guidelines for follow up. In the first year 
after treatment, patients were seen every 3 months. Patients 
were seen every 6 months in the second year. And up to  
5 years after treatment, patients were seen yearly. Follow up 
time was calculated from the date of the start of nCRT up 
to the date of all-cause death or to the last day of follow up 
at the outpatient clinic.

Statistics

Statistical analyses were performed using PASW Statistics 
software (version 22.0; SPSS, Inc., Chicago, IL, USA). 
Survival curves were estimated according to the Kaplan-
Meier method and subsequently compared using the log-
rank test. Matched cohorts were created according to the 
propensity score, which is a balancing score implemented in 
the Statistics software pack (16,17). An one-to-one matched 
group of 68 patients was formed from the 218 patients 
in the primary surgically treated group based on sex, age, 
histological type, cT- and cN-stage. Four patients were 
excluded in this analysis due to missing data in the factors 
were the propensity scored matching was based on. The OS 
rate was calculated from the date of the start of treatment 
(i.e., start of nCRT in VUmc cohort and day of surgery in 
UMCG cohort) up to the date of all-cause death or to the 
last day of follow up at the outpatient clinic. A multivariate 
regression model was used to examine associations between 
clinicopathological parameters and pNR or pCR. All 
statistical tests were conducted two-sided, and a P value 
<0.05 was considered significant.

Results

Patient and tumor characteristics	

The characteristics of the 206 patients are presented in 
Table 1. This study included 157 male patients (76.2%) and 
49 female patients (23.8%). The median age at diagnosis 
was 63 years (range 37.1–83.2 years). In total, 138 patients 
had an adenocarcinoma (67%) and 66 patients a SCC (32%). 
In 72 (35.1%) cases a pCR and in 72 cases (35.1%) a pNR 
was found. Thirty-four patients with a pCR had a SCC.

Table 1 Clinicopathologic characteristics of study cohort (n=206) 
treated with neoadjuvant chemoradiation according to CROSS 

regimen at the VU University medical center

Characteristics Data

Sex

Male 76.2%

Female 23.8%

Age (median in years) 63 [37–83]

Histology

AC 67%

SCC 32%

Other 1%

Endoscopic tumor length (median in cm) 6 [1–17] 

cT-stage

cT1 0%

cT2 11.5%

cT3 80.6%

cT4 7.9%

cN-stage

cN0 40.7%

cN+ 59.3%

ypT-stage

ypT0 36%

ypT1 13.8%

ypT2 12.8%

ypT3 36.5%

ypN-stage

ypN0 62.4%

ypN1 22.4%

ypN2 11.7%

ypN3 3.4%

R0 resection rate 91.3%

pCR, Mandard 1 35.1%

pNR, Mandard 4 and 5 35.1%

AC, adenocarcinoma; SCC, squamous cell carcinoma; pCR, 
pathologic complete response; pNR, pathologic non response.



S846 den Bakker et al. Personalized care for EC

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2017;9(Suppl 8):S843-S850jtd.amegroups.com

OS outcomes

The estimated 5-year OS of all 206 nCRT patients was 
39.2% and the median OS was 40.0 months (95% CI 
22.7–57.2 months) (Figure 1). A significant difference of 
the estimated 5-year OS of 54.7% (in patients with a pCR) 
versus 41.8% (in patients with a non-pCR) versus 24.7% (in 
patients with a pNR) was observed (P=0.001) (Figure 2). 

OS in patients with a pNR versus primary esophagectomy 
patients 

Characteristics of the pNR VUmc group and the matched 
primary esophagectomy UMCG cohort are displayed 
in Table 2. The two matched groups are statistically 
comparable. Figure 3 shows that patients with pNR did 
not have a better survival rate than the matched primary 
esophagectomy patients. In the pNR group the estimated 
5-year OS rate was 27.4% versus 24.7% in the primary 
esophagectomy group. The median survival was 23.6 
months (95% CI 16.3–30.8 months) in the pNR group 
versus 27.7 months (95% CI 17.5–37.8 months) in the 
primary esophagectomy group. This difference was not 
statistically significant (P=0.986).

Prediction of pNR and pCR 

Multivariate analysis was performed to determine predictive 
factors for pNR (Mandard 4 and 5). Included factors were 
gender, age, histological tumor type, tumor length, cT 
and cN-stage. The multivariate regression model (Table 3) 
showed that there were no predictive factors in this cohort 
for pNR. Furthermore, multivariate analysis was performed 
to determine predictive factors for pCR (Mandard 1). 
Included factors were the same as the factors in the pNR 
model. Multivariate analysis (Table 4) identified female 
gender (OR 2.5, 95% CI 1.2–5.3) and SCC (OR 2.6, 95% 
CI 1.3–5.3) as independent predictive factors for pCR. 

Discussion

In the present study, OS was correlated with the degree of 
pathologic response to nCRT. Patients with a pCR have 
a significantly improved survival compared with patients 
with pNR. This is consistent with data published from 
previous studies (6,8,9). In this study, 35.1% of patients 
achieved pCR which is comparable with the recent CROSS  
trial data (6). Of those patients, 47.2% had a SCC and 
the estimated 5-year OS rate of the whole group was 
54.7%. With a median OS of 40.0 months in our group, 
we report a lower OS than was observed and described by 
Shapiro et al. in their update of the long-term results of 
the CROSS trial. However, no information is noted about 
the distribution of the TRG which could explain this 
difference (18). 

Current guidelines for EC recommend nCRT for all 
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Figure 1 OS of all EC patients (n=206) who underwent nCRT 
followed by resection. OS, overall survival; EC, esophageal cancer; 
nCRT, neoadjuvant chemoradiation.

Figure 2 OS of nCRT patients according to pCR (Mandard 1, 
n=72) compared to non-pCR (Mandard 2–3, n=61) and pNR 
(Mandard 4–5, n=72). OS, overall survival; nCRT, neoadjuvant 
chemoradiation; pCR, pathologic complete response; pNR, 
pathologic non response.
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patients with stage > T1b or with node-positive disease (19). 
While this approach may improve outcome for the majority 
of patients, as demonstrated in the long term outcome 
of the CROSS trial, it has not consistently benefitted all 
patients (18). In addition to the current literature, the results 

of this study confirm that there is no survival advantage 
after nCRT for patients with pNR. An important limitation 
of the present study is the retrospective character which 
could introduce selection bias. A recent study of Dittrick 
et al. compared unmatched non-responders to primary 
esophagectomy patients and found no benefit of nCRT for 
non-responding patients (20). In contrast to that study, the 
results of this study are achieved by performing propensity-
matched analysis between both groups and therefore more 
reliable. 

An important question for the subgroup of complete 
nCRT responders is whether there is room for a “wait and 
see” strategy with close monitoring during follow up and 
salvage surgery if necessary (21,22). A study of Chao et al. 
showed that 42% of patients with a near pCR (defined as 
residual cancer representing less than 10 per cent of the 
original tumor area) did have a disease in the layers of the 
esophageal wall besides the mucosal layer. This emphasizes 
the importance to distinguish between tumor and fibrosis in 
the deeper layers. Unfortunately, at this moment, imaging 
technics are not accurate enough to show the difference 
between a pCR and a near pCR. Taking biopsies have 
the risk of bleeding, besides the fact that there is a high 
probability of a sampling error (23).

If patients are non-responders, they were unnecessarily 
exposed to the nCRT related side effects, without having 
the oncological benefits. It is therefore important to select 
patients before treatment is given and one of the aims 
of this study was therefore to identify factors which can 
predict a pNR. No pre-treatment or patient specific factors 
predicting pNR were identified in this cohort using the 
multivariate regression model. To detect and select these 
patients in advance, a different treatment approach can be 
used, e.g., they may proceed to surgery directly potentially 
followed by adjuvant radiation therapy (24). In addition, a 
recent study by Goodman et al. showed that early response 
assessment by using PET imaging 6 weeks after start of 
nCRT improved identifying more effective new regimens 
for EC. Those who did not respond to the assigned therapy 
were switched to the alternative regimen for nCRT and 
by switching more patients achieved a pCR. By using this 
approach, more patients can be treated with a personalized 
and effective treatment regimen (25).

In concordance with the literature, this data demonstrate 
that female gender and SCCs are the strongest pre-treatment 
predictive factors for pCR (10,14,26-28). However the 
number of females with SCC is too small in this cohort to 
confirm this with a significant better OS outcome. 
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Table 2 Patients and clinicopathologic characteristics divided 
into two groups—the pNR VUmc group and the primary 
esophagectomy UMCG group in the propensity score matched 

situation

Characteristics VUmc (N=68) UMCG (N=68) P value

Age in years (median) 65.1 [40–83] 64.7 [36–82] 0.47

Sex

Male 82.4% 85.3% 0.82

Female 17.6% 14.7%

Histology

AC 74% 77.9% 0.69

SCC 26% 22.1%

cT-stage

cT1 0% 0% 0.41

cT2 8.8% 11.8%

cT3 83.8% 75%

cT4 7.4% 13.2%

cN1 58.9% 61.8% 0.86

AC, adenocarcinoma; SCC, squamous cell carcinoma; pNR, 
pathologic non response.

Figure 3 Survival comparison of pNR (Mandard 4/5) (N=68) and 
propensity score matched primary esophagectomy patients (N=68). 
pNR, pathologic non response.
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In conclusion, in this cohort the OS of patients with a 
pNR to nCRT is comparable with patients who only had a 
primary esophagectomy. Female patients and patients with 
a SCC benefit most from nCRT. Although nCRT does 
not negatively impact the OS of a patient with a pNR, the 
patient still has an increased morbidity as a result of nCRT. 
Therefore, it is essential to identify factors that predict pNR 
to nCRT. The ability to predict pNR will enable tailored 
and personalized care preventing unnecessary nCRT with 
increased morbidity and equally nCRT will be applied to 
patients that do benefit from nCRT. 
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