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Abstract

Objectives
The objective of this study is to compare long-term outcomes between younger 
and older (70y and above) oesophageal cancer patients treated with curative intent.

Materials and methods
Overall survival (OS), disease-free survival (DFS), and locoregional recurrence-free 
interval were compared between older (70y and above) and younger (below 70y) 
oesophageal cancer patients treated between 1998 and 2013. Treatment consisted 
of neoadjuvant chemoradiotherapy with surgery or definitive chemoradiotherapy: 
36 to 50.4 Gy in 18 to 28 fractions combined with 5-fluorouracil/cisplatin or 
carboplatin/paclitaxel.

Results
The study comprised 253 patients, of whom 76 were 70 years and older.  
Median age was 64 years (range, 41 to 83). Most patients had stage II-IIIA disease 
(83%). Planned treatment was neoadjuvant chemoradiotherapy with surgery for 
169 patients (41 patients aged 70y and older) and definitive chemoradiotherapy 
for 84 patients (31 patients aged 70y and older).  The compliance to radiotherapy 
was 92%, with no difference between older and younger patients. In 33 patients (13 
patients aged 70y and older) planned surgery was not performed. Median follow-
up was 4.9 years. Three-year OS was 42%. The multivariable analysis showed no 
statistical difference in OS or in DFS comparing older and younger patients: OS 
(hazard ratio [HR], 0.88; 95% confidence interval [CI], 0.61-1.28), DFS (HR, 0.87; 95% 
CI, 0.60-1.25).  Elderly showed a longer locoregional recurrence-free interval; HR, 
0.53 (95% CI, 0.30-0.92; p = 0.02) and a higher pathologically complete response 
rate (50% vs. 25%; p = 0.02).

Conclusions
Long-term outcomes of older oesophageal cancer patients (70y and above) 
selected for treatment with neoadjuvant chemoradiotherapy followed by surgery or 
definitive chemoradiotherapy were comparable with the outcomes of their younger 
counterparts. Advanced age alone should not be a contraindication for potentially 
curative chemoradiotherapy-based treatment in oesophageal cancer patients.
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Introduction
Oesophageal cancer is the sixth leading cause of cancer-related death worldwide 
(1). In the Netherlands, for patients with locally advanced tumours multimodal 
chemoradiotherapy-based treatment, that is, neoadjuvant chemoradiotherapy 
(nCRT) plus surgery or definitive chemoradiotherapy (dCRT), is considered 
standard care (2-6). Traditionally, chemoradiotherapy consisted of a regimen 
containing 5-fluorouracil and cisplatin (7,8). Tolerance and compliance improved 
by the introduction of the “CROSS” regimen (Chemoradiotherapy for Oesophageal 
cancer followed by Surgery Study) in which carboplatin, paclitaxel, and a lower 
radiation dose are used (9-11). 
Elderly patients are often excluded from clinical trials because they are thought 
to have poorer tolerance for multimodal treatment strategies because of 
comorbidities and reduced functional reserve(12-15). In the Netherlands, 44% of 
newly diagnosed oesophageal cancer patients are 70 years and older (16).  The 
Dutch CROSS trial, however, excluded patients above age of 75 years (median age, 
60y) (10). Treatment strategies studied in younger oesophageal patients cannot 
be applied unquestioningly to elderly patients.
Recently, neoadjuvant chemotherapy in oesophagogastric cancer patients (70 
years and older) treated with neoadjuvant chemotherapy resulted in slightly more 
toxicity and dose reductions, but survival outcomes were similar between older 
and younger patients (13).No such analysis has been performed for radiotherapy-
based treatment with curative intent in oesophageal cancer patients. The aim of 
this study was to compare long-term outcomes of nCRT and dCRT of older (70y 
and above) and younger oesophageal cancer patients.

Methods

Study population
Patients with histologically proven oesophageal cancer treated with curative intent 
(nCRT and surgery or dCRT) in the Netherlands Cancer Institute between May 1998 
and December 2013 were identified. Patient, tumour, and treatment characteristics 
were retrieved from written and electronic medical records. Comorbidity was 
scored using the Charlson Comorbidity Index (CCI) (17).In this analysis, the score 
was calculated without the optional age factor.
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Tumour staging
Pre-treatment staging procedures included oesophagogastroduodenoscopy, 
endoscopic ultrasonography, contrast enhanced computed tomography scan 
(CECT) of chest and abdomen and an ultrasonography of the neck. From 2004 
onwards, 18F-fluorodeoxyglucose positron emission tomography/computed 
tomography (FDG-PET/CT) was added to the standard staging procedures. 
After completion of nCRT, restaging was done by contrast enhanced computed 
tomography scan and FDG-PET/CT-scan to detect distant metastases.  
For clinical and pathological staging, the seventh tumour-node-metastasis (TNM) 
edition was used in all patients (18).

Treatment
Treatment plans were determined in a multidisciplinary tumour board meeting. 
Operable patients with a resectable tumour (T2-4aN0M0 or T1-4aN1-3M0) of 
the mid-oesophagus or distal oesophagus or gastro-oesophageal junction were 
planned for nCRT and surgery. dCRT was considered for patients with tumours of 
the upper intrathoracic oesophagus, patients with irresectable tumours or patients 
unfit for major surgery or those who refuse it.
The CRT regimen changed over time.9 In earlier years (1998 to 2010), 
the chemoradiotherapy regimen consisted of two cycles of cisplatin (75 mg/m2) and 
5FU (4 days of continuous infusion of 800mg/m2) in weeks 1 and 5, combined with 
concurrent 36 to 50 Gy in 2 Gy fractions. From 2010 onwards, the regimen consisted 
of weekly intravenous paclitaxel (50 mg/m2) and carboplatin (AUC 2mg/mL/min) 
with concurrent 41.4 Gy (for nCRT)5, or 50.4 Gy (for dCRT) in 1.8 Gy fractions.
Radiotherapy treatment planning and simulation procedures evolved during 
the study period from fluoroscopic simulation with two parallel-opposed 
fields towards CT-based simulation with a 3-dimensional conformal technique.  
From 2006 onwards intensity modulated radiotherapy was used.
An open transthoracic or transhiatal oesophageal cancer resection was planned 6 
to 10 weeks after completion of nCRT. Continuity of the digestive tract was restored 
with gastric-tube reconstruction and a cervical anastomosis.

Pathology
For the purpose of the study, all endoscopic biopsies and surgical resection 
specimens were reassessed by an expert pathologist. Tumour regression grade 
after neoadjuvant treatment (according to the Mandard classification) was 
determined together with other pre-treatment and post-treatment histological 
variables (19).

Follow-up
Follow-up visits at the outpatient clinic were performed every 3 to 6 months and 
included anamnesis and physical examination. Radiological examinations were only 
performed on indication. Information on survival status and disease recurrence was 
updated until December 2015. Disease recurrence was recorded as locoregional 
recurrence (including oesophageal, mediastinal, or upper abdominal recurrences), 
distant recurrence or both (if both occurred at the same time or within 1 month 
apart). Date of disease recurrence was the date of histological/radiographic 
confirmation if available. Otherwise, the date of first clinical suspicion was used.

Statistical analysis
Outcomes were calculated from the start of chemoradiotherapy until (I) death from 
any cause (overall survival [OS]), (II) locoregional recurrence, distant metastasis 
or death from any cause (disease-free survival [DFS]) and (III) until locoregional 
recurrence (locoregional recurrence [LRR]-free interval). For LRR-free interval, 
patients were censored at the date of death or identification of distant metastasis 
if either occurred without LRR having occurred first.
Baseline clinical and tumour characteristics were compared between older and 
younger patients using Fisher exact or linear-by-linear association tests (categorical 
variables) or the Mann-Whitney U test (continuous variables). Survival curves were 
constructed using the Kaplan-Meier method and compared with the log-rank test. 
The cut-off for age was chosen in agreement with the definition of elderly according 
to the European Society of Medical Oncology, and many other papers (13, 20).
Proportional hazard Cox models were fitted to obtain hazard ratios (HRs) and 95% 
confidence intervals (CI). After univariable analysis, no selection of variables was 
performed for multivariable models. Only interactions with age were considered. 
Interactions were entered to the multivariable models. Linearity between time-to-
event endpoints and age as continuous variable were explored using martingale 
residuals. Proportional hazard assumption was tested using the Grambsch and 
Therneau test. P-values of <0.05 were considered statistically significant. Statistical 
analyses were performed using SPSS (version 22) and R (version 3.2.3).
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Age     
  Median (range) 60 (41 ; 70)  75 (70 ; 83)  64 (41 ; 83)  
Gender     0.14 
  Male  142 (80%)  54 (71%)  196 (77%)  
  Female  35 (20%)  22 (29%)  57 (23%)  
Body Mass Index (kg/m2)     
  Median (range) 25 (15 ; 39)  26 (18 ; 39)  25 (15; 39)  0.06 
Weight loss (kg)*    
  Median (IQR) 4 (0 ; 7)  3 (0 ; 6)  4 (0 ; 7)  0.03 
Smoking     <0.01 
  No  71 (40%)  48 (63%)  119 (47%)  
  Yes  104 (59%)  25 (33%)  129 (51%)  
  Unknown  2 (1%)  3 (4%)  5 (2%)  
Alcohol     0.08
  No  62 (35%)  34 (45%)  96 (38%)  
  Yes  112 (63%)  36 (47%)  148 (58%)  
  Unknown  3 (2%)  6 (8%)  9 (4%)  
Charlson index†    <0.01 
Median (IQR) 0 (0 ; 1)  1 (0 ; 2)  0 (0 ; 2)  
Tumour location     0.61 
  OGJ  23 (13%)  6 (8%)  29 (11%)  
  Distal oesophagus  111 (63%)  51 (67%)  162 (64%)  
  Mid oesophageal  31 (18%)  12 (16%)  43 (17%)  
  Proximal oesophagus  12 (7%)  7 (9%)  19 (8%)  
Tumour length (cm)     
  Median (range) 5 (1 ; 14) 5 (2 ; 11) 5 (1 ; 14) 0.71
Clinical T-stage‡    0.80 
  cT2  22 (12%)  10 (13%)  32 (13%)  
  cT3  144 (81%)  63 (83%)  207 (82%)  
  cT4  11 (6%)  3 (4%)  14 (6%)  
Clinical N-stage‡    0.78 
  cN0  62 (35%)  28 (37%)  90 (36%)  
  cN+  115 (65%)  48 (63%)  163 (64%)  
Tumour stage‡     0.95 
  IB  13 (7%)  7 (9%)  20 (8%)  
  IIA  46 (26%)  20 (26%)  66 (26%)  
  IIB  8 (5%)  3 (4%)  11 (4%)  
  IIIA  91 (51%)  41 (54%)  132 (52%)  
  IIIB  10 (6%)  3 (4%)  13 (5%)  
  IIIC  9 (5%)  2 (3%)  11 (4%)  

Histology     0.88 
  AC  110 (62%)  50 (66%)  160 (63%)  
  SCC  63 (36%)  25 (33%)  88 (35%)  
  Other $ 4 (2%)  1 (1%)  5 (2%)  
FDG-PET/CT done    0.43
  Yes 151 (85%) 68 (89%) 219 (87%) 
  No 26 (15%) 8 (11%) 34 (13%) 
Therapy (intention)     <0.01 
  nCRT 128 (72%)  41 (54%)  169 (67%)  
  dCRT  49 (28%)  35 (46%)  84 (33%)  
Treatment regimen     0.05 
  5FU/cisplatin  71 (40%)  20 (26%)  91 (36%)  
  Carboplatin/paclitaxel  106 (60%)  56 (74%)  162 (64%)  

Variable  Younger than 70  70 or older  All p-value 
 (N = 177)  (N = 76)  (N = 253) 

Variable  Younger than 70  70 or older  All p-value 
 (N = 177)  (N = 76)  (N = 253) 

Abbreviations: 
kg, kilograms; IQR; interquartile range, m2, square metres; OGJ, Oesophagogastric junction; cm, 
centimetres; AC, adenocarcinoma; SCC, squamous cell carcinoma; FDG-PET/CT, Fluorodeoxyglucose 
Positron Emission Tomography-Computed Tomography; nCRT, neoadjuvant chemoradiotherapy; dCRT, 
definitive chemoradiotherapy; 5FU/cisplatin, 5-fluoruracil + cisplatin-based regimen; 
[*] weight loss before diagnosis; [†] Charlson Comorbidity Index, not adjusted for age; [‡] clinical tu-
mour-node-metastasis stage according to 7th edition TNM classification;
[$] Undifferentiated carcinoma or lymphoepithelial carcinoma   

Oesophageal Chemoradiotherapy in Elderly Oesophageal Chemoradiotherapy in Elderly

TABLE 1 

Patient characteristics

TABLE 1 (Continued) Patient characteristics

Patient characteristics
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Results

Patient, tumour and treatment characteristics
The cohort consisted of 253 patients, including 76 patients (30%) aged 70 years or 
older. The majority of patients had locally advanced disease; 83% had stage IIA-IIIA 
disease (Table 1). At baseline, there were significant differences between the older 
and younger age groups. Older patients had less weight loss before treatment, 
were less often smokers or alcohol users, had a higher CCI, and were more often 
treated with carboplatin and paclitaxel-containing therapy (Table 1). 
There was a trend towards more elderly being treated with CRT after 2005. The 
initially planned treatment was nCRT followed by surgery for 169 patients and dCRT 
for 84 patients. nCRT was planned less frequently in the older patients age group 
(54%) than in the younger patients age group (72%; p=0.006).



Compliance and treatment results
In total, 234 patients (92%) received the full radiation dose as planned; there was 
no difference between older and younger patients (93% and 91%; p=0.60). Also, 
the percentage of patients that received all planned chemotherapy cycles (86% in 
total) did not differ between older and younger patients (83% versus 88%; p=0.32). 
In patients receiving all courses, more elderly had a dose reduction (13% versus 1%) 
ranging from 50% to 90% of the initially prescribed dose. Compliance of the elderly 
was not influenced by the chemotherapy regimen used (5-fluorouracil/cisplatin or 
carboplatin/paclitaxel). After nCRT, 33 patients (20%) were not operated although 
surgery was a part of the initial treatment plan (Table 2). This percentage differed 
significantly between the two age groups, 32% in the elderly group versus 16% in 
the younger group (p=0.04).
Reasons to refrain from surgery were (older versus younger; p=0.32): tumour 
progression (38% versus 65%), toxicity of neoadjuvant treatment (31% versus 15%) 
or patient’s own choice (31% versus 20%). The response to nCRT was significantly 
different between the age groups (Table 2). Pathologically complete response (i.e., 
tumour regression grade 1 or pCR) was seen in 50% of the elderly patients and in 
25% of the younger patients (p=0.02).
In 59 of the 84 dCRT patients response assessment (CT, FDG-PET/CT, and/or 
gastroscopy) was performed and revealed complete or near complete response 
in 48% of the elderly versus 31% of the younger patients (p=0.27).
Three patients died within three months after the start of CRT. One patient 
(below 70y) died during dCRT of a subclavian artery blow-out (tumour invasion). 
Another patient (older than 70y), suspected of having dihydropyrimidine dehydro 
genase deficiency, developed extensive mucositis, terminated dCRT after 28 
Gy and died three weeks later after refusal of further treatment. Furthermore, 
one patient (older than 70y) with known vascular comorbidity died three days 
postoperatively because of cardiac failure. Postoperative survival (90 days) was 
100% (below 70y) versus 96% (70y and older).

Long-term outcomes
Median follow-up for all patients was 4.9 years. Median OS was 24 months  
(95% CI, 20-35 months). There was no difference in median OS between the older 
and younger patients (25 versus 24 months; p=0.82) (Fig. 1A).
Median DFS was 20 months (95% CI, 17-27 months). No difference in median 
DFS was found between age groups (old versus young: 21 versus 19 months; 
p=0.70) (Fig. 1B). Median time to locoregional recurrence was 70 months  
(95% CI, 55.5–not reached). Association between age on the continuous scale and 
risk of death and recurrence appeared linear (plots not shown). 
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Cause of death      
 Oesophageal cancer n (%) 71 (55%) 20 (49%)  31 (63%) 14 (40%) 
 Treatment n (%) 1 (1%) 1 (2%)  0 (0%) 1 (3%) 
 Other disease n (%) 7 (5%) 3 (7%)  8 (16%) 9 (26%) 
Local recurrence free interval      
 Median, months NR NR  11.7  62.3
 (95% CI)    (7.2-NR) (19.8- NR) 
Disease free survival      
 Median, months 29.11  22.41   7.4  20.5
 (95% CI) (22.2-51.2) (9.6- NR)  (5.1-12.6) (13.1-62.3) 
Overall survival      
 Median, months  37.75  26.28  13.1 23.6  
 (95% CI) (27.7-56.1) (14.0- NR)  (9.2-18.7) (16.5-71.9) 
No resection* 20 (16%) 13 (32%) 0.01 49 (100%) 35 (100%)

   nCRT + resection (N=136)   
  (N=108) (N=28) p-value   
90 day postoperative survival 100% 96%    
Pathological response (%)   0.02†   
 TRG 1 27 (25%) 14 (50%)    
 TRG 2 33 (31%) 5 (18%)    
 TRG 3 30 (28%) 8 (29%)    
 TRG 4 16 (15%) 1(4%)    
 TRG 5 2 (2%) 0    
Radical resection (%)   NS   
 R0 106 (98%) 28 (100%)    
 R1 2 (2%) 0   
Lymph nodes retrieved   NS   
 median, (range) 14 (2-43) 16 (4-32)    

  nCRT (N=169)   dCRT (N=84)
  <70 years ≥70 years  p-value <70 years ≥70 years
  (N=128) (N=41)  (N=49) (N=35)

Abbreviations: 
nCRT, neoadjuvant chemoradiotherapy; dCRT, definitive chemoradiotherapy; CI, confidence  
interval; NR, not reached; TRG, Tumour Regression Grade; R0/R1, microscopically radical (R0) or irradical  
resection (R1); NS, not significant; 
[*] Patients who were intended to receive surgery after nCRT but were not resected, patients treated 
with dCRT were not operated.
[†] p-value calculated using linear-by-linear association test
 

TABLE 2 

Treatment results; pathological response, pattern of recurrence and cause of death
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FIGURE 1A  

FIGURE 1B  

FIGURE 1 Overall survival (1A) and disease-free survival (1B) by age group.
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In the univariable Cox models for all three endpoints no statistically significant 
difference was observed between the age groups, with HR (old versus young): (1) 
OS: 0.96 (95% CI, 0.69-1.34; p=0.82), (2) DFS: 0.94 (95% CI, 0.68-1.30; p=0.70), and 
(3) LRR-free interval: 0.66 (95% CI, 0.40-1.10; p=0.11). In the subgroups the HRs for 
age were generally homogeneous across the levels of other predictors. However, 
between the two treatment groups (dCRT versus nCRT) the effect of age on OS and 
DFS was different. In the dCRT group, older patients were at lower risk of death 
(HR = 0.52; 95% CI, 0.32-0.86), whereas this was not the case in the group planned 
to undergo nCRT and surgery (HR = 1.12; 95% CI, 0.71-1.77) with the p-value for 
interaction 0.04 (Fig. 2).
In the multivariable analysis no difference was found in OS and DFS between the 
two age groups, HR (old versus young), OS: 0.88 (95% CI, 0.61-1.28, p=0.51) and 
DFS: 0.87 (95% CI, 0.60-1.25; p=0.45). LRR-free interval was significantly longer in 
elderly patients, HR, 0.53 (95% CI, 0.30-0.92; p=0.02). In the multivariable analysis 
male sex, more weight loss pre-treatment, a higher CCI, a higher clinical T (T4) and 
N-stage (N+) were identified as significant predictors for decreased OS. Global test 
for interaction was not significant for all three endpoints. Results of univariable and 
multivariable Cox models are presented in Table 3 (OS) and in Appendix A and B 
(Tables of DFS and LRR-free interval) in the Supplemental Digital Content, http://
links.lww.com/AJCO/A180.

Discussion
In this study we show that oesophageal cancer patients of 70 years and older, 
selected for chemoradiotherapy with or without surgery, have long-term outcomes 
comparable with their younger counterparts. For this reason, advanced age 
alone should not be a contraindication for a chemoradiotherapy-based treatment 
regimen in this patient group.
Oesophageal cancer incidence increases with age, but randomised trials studying 
combined modality treatment usually included no (21) or only a small number (5) of 
patients of 70 years or older. It is currently unknown if the results from these trials 
can be extrapolated to elderly patients. Miyata and colleagues demonstrated 
that elderly patients are at risk of being undertreated. Octogenarians received 
preoperative chemotherapy less frequently and consequently showed a poorer 
OS (22). Chen reported that curative treatment (surgery and radiotherapy) results 
in better survival than palliative care, even for older patients (21). Prior data show 
that elderly oesophageal cancer patients do not have a higher risk of (short-term) 
treatment-related morbidity and mortality (23-28).In addition, our results show that 
also the long-term treatment outcomes of elderly patients are no different from 
those of younger patients after treatment with curative intent.
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2B: OS of patients treated with definitive chemoradiotherapy without surgery.Median overall  
 survival was 13 months for younger patients and 24 months for older patients. 

FIGURE 2 Overall survival by treatment (intention to treat) and age group by age group.

TABLE 3 

Results of univariable and multivariable Cox models for overall survival

Age     
  Younger than 70  123/177 1.0 (ref)   1.0 (ref)  
  70 or older  49/76 0.96 0.69-1.34 0.82 0.88 0.61-1.28 0.51
Gender        
  Male  143/196 1.0 (ref)   1.0 (ref)  
  Female  29/57 0.55 0.37-0.83 <0.01 0.60 0.39-0.92 0.02
Weight loss* 172/253 1.02 1.00-1.04 0.06 1.03 1.00-1.05 0.02
Charlson index†  172/253 1.12 1.03-1.23 0.01 1.12 1.02-1.24 0.02
Tumour location        
  Distal oesophagus  108/162 1.0 (ref)   1.0 (ref)  
  OGJ  20/29 1.04 0.65-1.68 0.86 1.07 0.65-1.75 0.79
  Mid oesophageal  29/43 1.09 0.72-1.64 0.69 0.90 0.51-1.58 0.71
  Proximal oesophagus  15/19 1.63 0.95-2.80 0.08 1.3 0.65-2.59 0.46
Tumour length (cm)  172/253 1.03 0.97-1.09 0.36 1.00 0.94-1.07 0.97
T-stage        
  cT2  15/32 1.0 (ref)   1.0 (ref)  
  cT3  144/207 1.81 1.06-3.08 0.03 1.33 0.75-2.34 0.33
  cT4  13/14 4.31 2.04-9.10 <0.01 3.53 1.54-8.09 
<0.01
N-stage        
  cN0  56/90 1.0 (ref)   1.0 (ref)  
  cN+  116/163 1.46 1.06-2.01 0.02 1.43 1.02-2.019 0.04
Histology‡       
  AC  110/165 1.0 (ref)   1.0 (ref)  
  SCC  62/88 1.28 0.94-1.75 0.11 1.09 0.69-1.72 0.71
FDG PET-CT done        
  No  31/34 1.0 (ref)   1.0 (ref)  
  Yes  141/219 0.61 0.41-0.90 0.01 0.58 0.32-1.04 0.07
Therapy (intention)       
  dCRT  67/84 1.0 (ref)   1.0 (ref)  
  nCRT 105/169 0.56 0.41-0.76 <0.01 0.68 0.43-1.07 0.09
Regimen        
  5FU /cisplatin 71/91 1.0 (ref)   1.0 (ref)  
  Carboplatin/paclitaxel 101/162 0.85 0.63-1.17 0.32 0.71 0.46-1.11 0.14
Year of diagnosis$ 172/253 0.96 0.92-1.00 0.03 1.03 0.96-1.11 0.43
 

         Univariable    Multivariable 

Predictor  Events HR 95% CI  p-value HR 95% CI p-value

Abbreviations: 
cm, centimetres; HR, Hazard ratio; 95%CI, 95% confidence interval; OGJ,  
Osophagogastric junction; AC, adenocarcinoma; SCC, squamous cell carcinoma; FDG PET-CT,  
Fluorodeoxyglucose Positron Emission Tomography-Computed Tomography; dCRT, definitive  
chemoradiotherapy; nCRT, neoadjuvant chemoradiotherapy; 5FU, 5-fluorouracil  
[*] per kilogram increase
[†] per point increase of Charlson comorbidity index score 
[‡] for the Cox model ‘other’ histology was imputed as adenocarcinoma
[$] per subsequent year

2A: OS of patients treated with neoadjuvant chemoradiotherapy and surgery. 
 Median overall survival was 35 months. 
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In our cohort, pCR was significantly higher in elderly. This good tumour 
response was seen after both dCRT and nCRT: 48% and 68% showed a clinical 
(dCRT) or pathologically (nCRT) (near) complete response, respectively. These 
are higher rates than would be expected from earlier studies (5). Noteworthy, 
tumour histology (squamous cell carcinoma or adenocarcinoma) was equally 
distributed between the age groups. The higher pCR rate in elderly can therefore 
not be explained by the higher radiosensitivity of squamous cell carcinoma (10).  
Elderly patients received CRT with carboplatin/paclitaxel more often. Although 
there is no randomised comparison between CRT using carboplatin/paclitaxel and 
5-fluorouracil/platinum, retrospective series reported equivalent response rates 
of these regimens (29). The significantly longer LRR-free interval of elderly patients 
can be a consequence of their good tumour response. Furthermore, He et al. (30)  
suggested that elderly might have relatively less aggressive oesophageal cancers. 
These findings need validation in other cohorts, to identify the potential subgroup 
of elderly that will not benefit from additional surgery.
The retrospective nature of our series inevitably introduced selection bias.  
Doctors may be inclined to withhold curative treatment more often from unfit 
elderly than from unfit younger patients. Therefore, we adjusted for patient 
selection-reflecting variables in the multivariable analysis, that is, weight loss, 
comorbidity, histological type, and tumour stage (Table 3). Outcomes in both age 
groups remained similar. The CCI correlates with non–cancer-related mortality. 
When adjusted for age, each decade above 40 adds an extra point to the risk (31).
Thus age alone is related to non–cancer-related mortality. In our cohort, the long-
term outcomes of the older patients were similar to the younger ones, suggesting 
proper patient selection.
The physician’s selection of patients cannot completely be explained by variables as 
comorbidity, age, or tumour stage. It is likely that there is some kind of (subconscious) 
appraisal of a patient’s frailty. This clinical appraisal can be quantified by a frailty 
score or comprehensive geriatric assessment (CGA). CGA is valuable for detection 
of impairment that is not identified in routine history or physical examination and 
thus helps in clinical decision-making (32, 33). Because CGA is time-consuming, 
short screening tools exists that can detect patients for whom this CGA could be 
beneficial, for example, Groningen Frailty Indicator or the more robust G8 test 
 (34, 35). Unfortunately, this was not scored in our cohort and these data cannot be 
retrieved retrospectively. To gain insight in this selection process for treatment, 
future trials with elderly should systematically collect frailty data.
Comorbidity is frequently seen in oesophageal cancer patients. In our study 
comorbidity was a significant predictor of OS, still the majority of patients died 
of their cancer. Therefore, potentially curative CRT-based treatment should be 
considered in elderly oesophageal cancer patients, even in (selected) elderly 
with coexisting diseases (22, 36). nCRT with surgery remains the treatment of first 
choice. dCRT, however, could be a good alternative for elderly patients with good 
responding tumours.

Conclusions
In this study, oesophageal cancer patients of 70 years and older selected for 
treatment with curative intent had long-term outcomes that were comparable with
the outcomes of their younger counterparts.
The pathologically complete response rate after nCRT was higher in the older age
group and should be topic of future investigation.
Advanced age alone should not be a contraindication for nCRT or dCRT in elderly
patients with locally advanced oesophageal cancer.
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APPENDIX A Results of univariable and multivariable Cox models for disease free survival APPENDIX B  Results of univariable and multivariable Cox models for locoregional recurrence free  
interval

 
Age       

  Younger than 70  125/177 1.0 (ref)   1.0 (ref)  

  70 or older  50/76 0.94 0.68-1.30 0.7 0.87 0.60-1.26 0.46

Gender        

  Male  143/196 1.0 (ref)   1.0 (ref)  

  Female  32/57 0.62 0.42-0.91 0.02 0.66 0.43-1.00 0.05

Weight loss* 175/253 1.02 1.00-1.04 0.06 1.03 1.00-1.05 0.03

Charlson index†  172/253 1.11 1.01-1.21 0.03 1.11 1.01-1.23 0.03

Tumour location        

  Distal oesophagus  110/162 1.0 (ref)   1.0 (ref)  

  OGJ  20/29 0.98 0.61-1.57 0.92 1.03 0.62-1.68 0.92

  Mid oesophageal  30/43 1.09 0.73-1.64 0.67 0.95 0.54-1.65 0.84

  Proximal oesophagus  15/19 1.54 0.90-2.64 0.12 1.28 0.64-2.56 0.49

Tumour length (cm)  175/253 1.03 0.97-1.09 0.37 0.99 0.93-1.06 0.84

T-stage        

  cT2  16/32 1.0 (ref)   1.0 (ref)  

  cT3  146/207 1.74 1.04-2.92 0.04 1.25 0.72-2.17 0.43

  cT4  13/14 4.00 1.91-8.35 <0.01 3.1 1.36-7.05 0.01

N-stage        

  cN0  56/90 1.0 (ref)   1.0 (ref)  

  cN+  119/163 1.50 1.09-2.07 0.01 1.46 1.04-2.05 0.03

Histology‡       

  AC  112/165 1.0 (ref)   1.0 (ref)  

  SCC  63/88 1.26 0.93-1.72 0.14 1.02 0.65-1.62 0.92

FDG-PET/CT done        

  No  31/34 1.0 (ref)   1.0 (ref)  

  Yes  144/219 0.60 0.41-0.89 0.01 0.63 0.35-1.14 0.12

Therapy (intention)       

  dCRT  67/84 1.0 (ref)   1.0 (ref)  

  nCRT 108/169 0.59 0.43-0.80 <0.01 0.67 0.43-1.06 0.09

Regimen        

  5FU/ cisplatin  73/91 1.0 (ref)   1.0 (ref)  

  Carboplatin/paclitaxel 102/162 0.78 0.58-1.06 0.12 0.68 0.44-1.06 0.09

Year of diagnosis$ 175/253 0.95 0.91-0.99 0.01 1.02 0.95-.1.10 0.61

         Univariable   Multivariable 

Predictor  Events HR 95% CI  p-value HR 95% CI p-value

Abbreviations: 
cm, centimetres; HR, Hazard ratio; 95%CI, 95% confidence interval; OGJ, Oesophagogastric 
junction; AC, adenocarcinoma; SCC, squamous cell carcinoma; FDG-PET/CT, Fluorode-
ox yglucose Posi tron Emission Tomography-Computed Tomography; dCRT, def ini t ive  
chemoradiotherapy; nCRT, neoadjuvant chemoradiotherapy; 5FU, 5-fluorouracil 
* per kilogram increase
† per point increase of Charlson comorbidity index score 
‡ for the Cox model ‘other’ histology was imputed as adenocarcinoma
$ per subsequent year
 

 
Age       

  Younger than 70  67/177 1.0 (ref)    1.0 (ref)  

  70 or older  19/76 0.66 0.40-1.10 0.11 0.53 0.30-0.93 0.03

Gender        

  Male  69/196 1.0 (ref)    1.0 (ref)  

  Female  17/57 0.68 0.40-1.16 0.16 0.77 0.43-1.39 0.38

Weight loss* 86/253 1.03 1.00-1.06 0.03 1.03 1.00-1.07 0.04

Charlson index†  86/253 1.17 1.04-1.31 0.01 1.16 1.02-1.31 0.02

Tumour location        

  Distal oesophagus  50/162 1.0 (ref)    1.0 (ref)  

  OGJ  11/29 1.15 0.60-2.21 0.68 1.37 0.69-2.74 0.37

  Mid oesophageal  19/43 1.55 0.91-2.63 0.11 1.04 0.50-2.18 0.91

  Proximal oesophagus  6/19 1.35 0.58-3.15 0.49 0.78 0.28-2.17 0.64

Tumour length (cm)  86/253 1.04 0.95-1.13 0.39 1.00 0.91-1.09 0.96

T-stage        

  cT2  6/32 1.0 (ref)    1.0 (ref)  

  cT3  73/207 2.31 1.01-5.32 0.05 1.67 0.69-4.05 0.25

  cT4  7/14 5.84 1.95-17.49 <0.01 3.22 0.94-11.08 0.06

N-stage        

  cN0  26/90 1.0 (ref)    1.0 (ref)  

  cN+  60/163 1.67 1.05-2.64 0.03 1.72 1.03-2.87 0.04

Histology‡       

  AC  50/165 1.0 (ref)    1.0 (ref)  

  SCC  36/88 1.64 1.07-2.52 0.02 1.13 0.60-2.13 0.70

FDG-PET/CT done        

  No  14/34 1.0 (ref)    1.0 (ref)  

  Yes  72/219 0.66 0.37-1.18 0.16 0.61 0.26-1.45 0.27

Therapy (intention)        

  dCRT  39/84 1.0 (ref)    1.0 (ref)  

  nCRT 47/169 0.43 0.28-0.66 <0.01 0.39 0.21-0.73 <0.01

Regimen        

  5FU/ cisplatin  34/91 1.0 (ref)    1.0 (ref)  

  Carboplatin/paclitaxel 52/162 0.84 0.54-1.31 0.44 0.57 0.29-1.10 0.09

Year of diagnosis$ 86/253 0.96 0.91-1.02 0.21 1.06 0.95-.1.18 0.30

         Univariable   Multivariable 

Predictor  Events HR 95% CI  p-value HR 95% CI p-value

Abbreviations: 
cm, centimetres; HR, Hazard ratio; 95%CI, 95% confidence interval; OGJ, Oesophagogastric 
junction; AC, adenocarcinoma; SCC, squamous cell carcinoma; FDG–PET/CT, Fluorode-
ox yglucose Posi tron Emission Tomography-Computed Tomography; dCRT, def ini t ive  
chemoradiotherapy; nCRT, neoadjuvant chemoradiotherapy; 5FU, 5-fluorouracil
* per kilogram increase
† per point increase of Charlson comorbidity index score 
‡ for the Cox model ‘other’ histology was imputed as adenocarinoma
$ per subsequent year


