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Background: After the first-cycle of neoadjuvant chemotherapy (NAC), many patients with esophageal 
squamous cell carcinoma (ESCC) experience a stable disease (SD)/progressive disease (PD) response. 
Clinically, SD patients are recommended to receive a second cycle of NAC, and PD patients are 
recommended to undergo surgery if possible. However, we found some PD tumors shrank after a second-
cycle of NAC. Some first-cycle SD patients may develop PD after second-cycle NAC and lose the chance of 
surgery. Thus, how to predict the response to second-cycle NAC for first-cycle SD/PD patients is important 
for clinical practice. 
Methods: This retrospective single-center study was approved by the Institutional Review Board at the 
Affiliated Cancer Hospital of Zhengzhou University/Henan Cancer Hospital. We retrospectively reviewed 
patients with ESCC who had NAC and evaluated SD by computed tomography (CT) scan after the first-
cycle between March 9, 2013 and October 24, 2016. Univariate and multivariate analyses of the clinical 
parameters were performed to identify markers predictive of a clinically response by using IBM-SPSS 
version 23. 
Results: There were 64 patients included in the study. Thirty-one first-cycle NAC-SD/PD patients (48.4%) 
showed a response after second-cycle NAC, which was significantly correlated with alleviated dysphagia 
(P=0.006) and smoking (P=0.025). In the multivariate analyses, alleviated dysphagia [odds ratio (OR) 3.978; 
95% confidence interval (CI), 1.335–11.856; P=0.013] was identified as the only independent predictive 
factor for tumor response after second-cycle of NAC for first-cycle SD/PD patients. 
Conclusions: Alleviated dysphagia might be a useful factor to predict the response to second-cycle NAC 
for first-cycle SD/PD patients.
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Introduction

Esophageal cancer is one of the most virulent diseases and 
causes approximately 400,000 deaths per year worldwide (1). 
In spite of recent advances in perioperative management 
and surgical techniques, esophageal cancer remains a highly 
lethal malignancy with a poor prognosis. Traditionally, 
carcinoma of the esophagus has been treated by surgery 
alone, but overall 5-year survival rates are only 5–10% (2). 

It has been promising that neoadjuvant chemotherapy 
(NAC) has successfully improved the rates of R0 resection 
and short-term overall survival (OS) (3), although the 
survival benefit of NAC for esophageal squamous cell 
carcinoma (ESCC) is controversial. The standard care 
of locally advanced resectable ESCC in Japan is NAC 
(4,5) and, theoretically, NAC might eradicate systemic 
micrometastases and improve long-term survival (6). The 
cisplatin-based multi-drug chemotherapy regimen [cisplatin 
with 5-fluorouracil (5-Fu), taxol or paclitaxel (7)], has shown 
promising results. Clinical response rates (RR) of up to 70% 
have been reported.

Although cisplatin with paclitaxel showed promising 
results for ESCC, approximately 30% of patients show no 
clinical response. Drug resistance has been one of the most 
important clinical problems for ESCC (8), which cannot 
currently be predicted before NAC. Clinically, after the 
first-cycle of NAC, many patients exhibit a stable disease 
(SD)/progressive disease (PD) response. SD patients are 
recommended to receive a second cycle of NAC and PD 
patients are recommended to undergo surgery if possible. 
However, we found that some PD tumors shrink after a 
second cycle of NAC. Some first-cycle SD tumors may 
develop PD after second-cycle NAC and patients may lose 
the chance of surgery. Thus, how to predict the response 
to second-cycle NAC for first-cycle SD/PD tumors is 
important for clinical practice. Therefore, the effect of 
second-cycle of NAC was evaluated and its association with 
the clinicopathological features was investigated.

Methods

Patients and treatments

This retrospective single-center study was approved by the 
Institutional Review Board at the Affiliated Cancer Hospital 
of Zhengzhou University/Henan Cancer Hospital. The 
approval number is 2016ct081. From March 9, 2013 and 
October 24, 2016, 586 patients with ESCC underwent 
esophagectomy by Dr. Yin Li in our department. A total of 

573 patients underwent minimally invasive esophagectomy 
(MIE). Among these, 180 accepted preoperative treatment, 
including 175 with NAC and 5 with neoadjuvant 
chemoradiotherapy (NACR). The patients without 
preoperative treatment and pN+ underwent adjuvant 
chemotherapy or chemoradiation postoperatively. A total 
of 149 of 175 patients received two cycles of NAC. During 
the same period, there were 12 patients who received 
two cycles of NAC without surgery. Finally, there were 
161 patients who received two cycles of NAC delivered 
by the medical team of Dr. Li. The flow diagram of the 
patients shown in Figure 1. During this time, our principle 
management for local advanced ESCC was as follows: 
Union for International Cancer Control-tumor node 
metastasis (UICC-TNM) classification (9): cT4N0, cN3 or 
cM1lym was indicated for NACR; cN1 with any cT stage 
was indicated for NAC; cT2N0 was indicated for primary 
surgery; cT3N0 was indicated for primary surgery or NAC; 
pN+ was indicated for adjuvant chemotherapy; and pT4 
was indicated for adjuvant chemoradiotherapy. Any cM1 
except lymph node metastasis was considered a surgical 
contraindication. 

The indicated NAC patients had to satisfy the following 
criteria: Eastern Cooperative Oncology Group performance 
status score of 0 to 2; function of the bone marrow, liver, 
and kidney were normal; and the patient accepted NAC. 
Cisplatin or nedaplatin plus paclitaxel or taxol was repeated 
once every 3 weeks for two cycles with a 3-week interval. 
Paclitaxel was administered at a dose of 175 mg/m2  
by continuous infusion on days 1 and 8. Taxol was 
administered at a dose of 75 mg/m2 by continuous infusion 
on days 1 and 8. A dose of 75 mg/m2 cisplatin or nedaplatin 
was given by intravenous drip infusion on days 2–4. There 
was no death during treatment. 

Three to five weeks after the second cycle of NAC the 
patients received surgery. All patients underwent a MIE 
and reconstruction by gastric conduit and at least 2-field 
lymph node dissections, which we reported previously (10). 
Persistent T4 during surgery was observed in one patient 
for whom R0 resection was achieved by combined resection 
of the adventitia of the aorta. All patients received curative 
resection. Disseminated metastasis before surgery was 
observed in one patient. Before surgery, lung metastases 
were also found in this patient. The total post-operation 
complication rate was 33%, including 15% pneumonia, 8% 
recurrent nerve paralysis, and no anastomotic leakage. The 
perioperative mortality was zero.

At the initial consultation of each hospitalization, all 



4137Journal of Thoracic Disease, Vol 11, No 10 October 2019

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2019;11(10):4135-4143 | http://dx.doi.org/10.21037/jtd.2019.10.02

patients were evaluated for symptoms of dysphagia by a 
resident. Symptoms of dysphagia were evaluated by using 
a standardized dysphagia score (11). The dysphagia scores 
were as follows: 0= able to eat a normal diet, 1= able to 
swallow some solid foods, 2= able to eat semisolids only, 3= 
able to swallow liquids only, and 4= unable to swallow (12).  
If the score before any treatment minus the score 21 to 
35 days after first-cycle of NAC was ≥1, it was defined as 
alleviated dysphagia.

Evaluation of the tumor reduction rate by Response 
Evaluation Criteria in Solid Tumors (RECIST) on CT 
scans 

The enhanced 5-mm slices of the chest and upper 
abdominal computed tomography (CT) scans were repeated 
three times for NAC patients, including within 2 weeks 
before the first-cycle of NAC, 21 to 35 days from the first 
day of the first-cycle of NAC, and 21 to 35 days from the 
first day of the second cycle of NAC, and were evaluated 
according to RECIST criteria (13). For the primary tumor, 
we calculated only the longest diameter of the tumor and 
did not use the vertical section of the tumor. The first-cycle 
RR of the tumor was defined as: (the longest diameter of 
all lesions before treatment − the longest diameter of all 
lesions after the first-cycle of NAC)/the longest diameter 
of all lesions before treatment. Total RR was defined as: 
(the longest diameter of all lesions before treatment − the 
longest diameter of all lesions after the second cycle of 
NAC)/the longest diameter of all lesions before treatment. 

Enrollment

After the first-cycle of NAC, the cPR patients on CT 
scan would receive second cycle NAC. We were not sure 
whether to give the second cycle NAC for the first cycle 
cPD and cSD patients. Therefore we only focus on the 
cPD and cSD patients. There were 161 (149 with surgery, 
12 without surgery) patients who received two cycles 
of NAC; 38 of 161 patients were excluded for various 
reasons. Twenty-five were excluded because the CT 
scan did not fulfill the criteria for this study: the timing 
of the CT scan was not fulfilled (18 cases) or the CT 
scan had not been performed before the second cycle of 
chemotherapy (7 cases). Sixteen patients had missing scores 
of dysphagia: the scores of dysphagia had not been recorded 
before the second cycle of NAC (15 cases) or the scores of 
dysphagia had not been recorded before surgery (1 case). 
Three patients had both missing data for the CT scan and 
dysphagia. Therefore, 123 patients had complete data from 
two cycles of NAC. 

After first-cycle of NAC, 5 patients achieved a clinical 
CR, 54 patients achieved a clinical PR, 61 patients achieved 
a clinical SD, and 3 patients achieved a clinical PD. The 
final number of patients enrolled in this study totaled 64 
first-cycle NAC-SD/PD patients. 

Statistical analysis

The statistical software package SPSS 23.0 software 
for Windows (SPSS, Chicago, IL, USA) was used 

180 patients underwent preoperative treatment and surgery

175 NAC

26 one cycle NAC 149 two cycles NAC

5 NACR

12 patients received two cycles NAC without surgery

161 patients received two cycles NAC

Figure 1 Flow diagram of patients and treatments. From March 9, 2013 to October 24, 2016, 180 patients accepted preoperative treatment, 
including 175 with NAC and 5 with NACR. A total of 149 of 175 patients received two cycles of NAC. During the same period, there 
were 12 patients who received two cycles of NAC without surgery. Finally, there were 161 patients received two cycles of NAC. NAC, 
neoadjuvant chemotherapy; NACR, neoadjuvant chemoradiotherapy.
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to perform statistical analyses. Chi-square tests and 
Fisher’s exact test were used to compare qualitative 
variables. The quantitative variables were compared by 
using Student’s t-test. The quantitative differences with 
multiple comparisons were analyzed by one-way analysis 
of variance (ANOVA). Variables in the univariate analysis 
with P≤0.2 were included in the multivariate analysis. For 
the multivariate analysis, a logistic regression with enter 
was performed to build the final model by all variables. 
A two-sided P value of <0.05 was accepted as statistically 
significant.

Results

Characteristics of the first-cycle SD ESCC patients are 
shown in Table 1. Most of the patients were male with a 
median age of 59.18 years (range from 42 to 76 years). 
The UICC-TNM classification and primary diagnosis 
was 10, 32 and 22 patients as cT2, cT3 and cT4, 34 and 
30 patients as cN0 and cN+, and 17 and 47 patients as 
stages II and III, respectively. The flow diagram of the 
enrollment of 161 patients who received two cycles NAC 
was shown in Figure 2.

Relationship between total RR and clinicopathologic 
characteristics of ESCC

The second-cycle NAC response group showed a 
significant association with alleviated dysphagia after the 
first-cycle of NAC (P=0.006) and with a non-smoking habit 
(P=0.025) (Table 2). A favorable response trend showed 
an association with a non-drinking habit (P=0.111) and 
being female (P=0.106). We also examined the total clinical 
response after the second cycle. Thirty-one patients 
(48.4%) achieved a cCR/cPR 21–35 days after the second 
cycle of NAC and 33 patients (51.6%) achieved a cSD/
cPD. The definition of clinical response/no response 
groups were shown in Figure 2.

Prognostic significance of total RR for first-cycle  
NAC-SD/PD patients 

In univariate analysis, two factors were shown to be related 
to total RR: alleviated dysphagia (P=0.006) and smoking 
(P=0.025) (Table 2). Multiple logistic regression analysis 
suggested that alleviated only dysphagia [odds ratio (OR) 
3.978; 95% confidence interval (CI), 1.335–11.856; 
P=0.013] was a significant independent predictor for 
achieving a cCR after second-cycle NAC (Table 3). 

Relationship between the change of dysphagia and 
pathological characteristics of ESCC

There were 9 out of 64 patients without surgery. The 
alleviated dysphagia group showed a significant association 
with tumor regression grade (TRG) (P=0.019) and 
lymphocyte infiltration (P=0.009) (Table 4). However, there 
was no association with pathological T stage (P=0.498), 
pCR (P=0.111) or pathological N stage (P=0.341).

Discussion

The prediction of tumor response to chemotherapy is one 
of the most desirable aims in cancer treatment. Many studies 
have aimed to predict tumor responses to chemotherapy 
by using clinical and biological characteristics. At present, 
several investigators have suggested that molecular analysis 
of the biological characteristics of a tumor could be 
used to predict the response before treatment by biopsy  
samples (14); however, this approach is still far from 
satisfactory (15). Therefore, Weber et al. suggested that 
positron emission tomography (PET)/CT-evaluated 

Table 1 Background of ESCC patients who achieved no response 
(SD/PD) after first-cycle of NAC

Variable Number of patients

Sex (male/female) 49/15

Age (years), average [range] 59.18 [42–76]

Tumor location*, upper/middle/lower 10/29/25

Diameter of the widest tumor side (mm), 
average (range)

32.98 (11.14–60.00)

Length of the tumor (mm), average (range) 5.31 (1.00–11.00)

Depth of invasion*, cT2/T3/T4 10/32/22

Lymph node metastasis*, cN0/N+ 34/30

Clinical stage*, II/III 17/47

Smoking, yes/no 34/30

Drinking, yes/no 25/39

Leukopenia, yes/no 19/45

Gastrointestinal symptoms, yes/no 40/24

*, according to the AJCC Cancer Staging Handbook, 7
th
 Edition. 

ESCC, esophageal squamous cell carcinoma; SD, stable disease; 
PD, progressive disease; NAC, neoadjuvant chemotherapy. 
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161 patients received two cycles NAC

18 cases missed the time frame of the CT scan

16 cases had missing scores of dysphagia

7 cases didn’t take CT scan before the second cycles of NAC

38 excluded 

patients

123 included 

candidates
After 1 cycle NAC

64 included patients

After 2 cycle NAC

31 cCR/PR

Clinical 

response 

group

Clinical no

response 

group

33 cSD/PD

61 cSD

3 cPD

5 cCR

54 cPR

3 cases missing 

both data

Figure 2 Flow diagram of the enrollment of patient candidates and the definition of clinical response/no response groups. There were 
161 (149 with surgery, 12 without surgery) patients who received two cycles of NAC; 38 of 161 patients were excluded for various reasons. 
Twenty-five were excluded because the CT scan did not fulfill the criteria for this study: the timing of the CT scan was not fulfilled  
(18 cases) or the CT scan had not been performed before the second cycle of chemotherapy (7 cases). Sixteen patients had missing scores of 
dysphagia: the scores of dysphagia had not been recorded before the second cycle of NAC (15 cases) or the scores of dysphagia had not been 
recorded before surgery (1 case). Three patients had both missing data for the CT scan and dysphagia. Therefore, 123 patients had complete 
data from two cycles of NAC. After first-cycle of NAC, 5 patients achieved a clinical CR, 54 patients achieved a clinical PR, 61 patients 
achieved a clinical SD, and 3 patients achieved a clinical PD. The final number of patients enrolled in this study totaled 64 first-cycle NAC-
SD/PD patients. After the second cycle NAC, thirty-one patients achieved a cCR/cPR (clinical response group) and 33 patients achieved a 
cSD/cPD (clinical no response group). NAC, neoadjuvant chemotherapy; cCR, clinical complete response; cPR, clinical partial response; 
cSD, clinical stable disease; cPD, clinical progressive disease; CT, computed tomography.

changes in metabolic activity before and after treatment 
in early courses of chemotherapy could be used as an early 
predictor of response with a sensitivity and specificity of 
93% and 95%, respectively (16). 

However, PET/CT scans are very expensive for 
developing countries, where the incidence of ESCC is 
high. If the metabolic activity of the tumor has changed 
before shrinkage, it is possible that other easily available 
signs show up early during the course of treatment. We 
previously found several first-cycle no imaging response 
patients with alleviated dysphagia whose tumors shrank on 
chest CT scans after the second cycle of NAC. Based on 
this observation, we conducted this retrospective study with 
the incorporation of multiple common clinical parameters. 
We demonstrated the predictive value of changes of 
dysphagia. Tumors of the first-cycle NAC-SD/PD patients 
with alleviated dysphagia will probably shrink after the 
second-cycle of NAC. This shrinkage is easy to measure 
and, hence, is easy to verify in large-scale trials. It may also 
serve as a practical predictive marker for routine clinical 
use. Alleviated dysphagia before the second cycle of NAC 

was associated with a subsequent decrease of tumor size and 
pathological response of the tumor.

The most frequent and striking symptom of ESCC is 
dysphagia, accounting for 93.40% of patients (17). It is 
usually used as an early symptom for ESCC screening (18). 
However, we have not found any study that evaluated the 
predictive value of the changes in dysphagia after NAC, 
especially for first-cycle NAC-SD/PD patients. 

Chemotherapy mainly targets rapidly dividing cells 
that drive growth and invasion (19). Paclitaxel targets 
microtubule function, which is essential for the stochastic 
switching between shrinkage and growth (20). Theoretically, 
if the chemotherapy regimen works, the tumor should 
shrink. A prolonged and durable SD may happen in early 
courses of chemotherapy and in immunotherapy (21). In 
early courses of chemotherapy, SD may represent primary 
drug resistance (20), inflammation or fibrous stroma (22). 

Our data showed that alleviation of dysphagia was related 
to inflammatory cell infiltration (Table 4), possibly due to 
tumor cell degeneration and inflammatory cell infiltration, 
so the tumor was getting soft. Consequently, the change 
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Table 2 Univariate analysis for first-cycle NAC no response (SD/PD) patients with second-cycle clinical response as a predictive factor

Variable Clinical response group (n=31) Clinical no response group (n=33) P value

Sex 0.106

Male 21 28

Female 10 5

Age 0.994

<60 years 15 16

≥60 years 16 17

Length of tumor 0.281

≤3.5 cm 5 9

>3.5 cm 26 24

Thickness of tumor 0.401

<2.8 cm 10 14

≥2.8 cm 21 19

Location of tumor 0.708

Upper thoracic 6 4

Middle thoracic 13 16

Lower thoracic 12 13

Depth of invasion* 0.965

Clinical T2 6 6

Clinical T3 14 16

Clinical T4 11 11

Lymph node metastasis 0.443

Clinical N0 18 16

Clinical N+ 13 17

Leukopenia 0.663

Yes 10 9

No 21 24

Gastrointestinal symptoms 0.175

Yes 22 18

No 9 15

Alleviated dysphagia 0.006

Yes 20 10

No 11 23

Smoking 0.025

Yes 19 11

No 12 22

Drinking 0.111

Yes 22 17

No 9 16

*, according to the AJCC Cancer Staging Handbook, 7
th
 Edition. NAC, neoadjuvant chemotherapy; SD, stable disease; PD, progressive 

disease; clinical N+, N1/N2 
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in dysphagia. Sometimes tumor cells may be killed but 
the fibrous stroma remains (22). Therefore, the loss of 
cellularity after NAC cannot be reflected by the same size 
on CT scan over a short period of time (22). 

Kim et al. reported the shrinkage pattern after NAC (23). 

Primary breast cancers essentially melted before the tumor 
shrank during the early course of NAC in type III and IV 
patterns (23). Rajan et al. demonstrated that chemotherapy 
can dramatically reduce cellularity but has little effect on 
tumor size (24). The mechanism might be the same as in 
our study (i.e., an SD response on CT scan and alleviated 
dysphagia). Taken together, these studies could explain the 
imaging response to the second cycle of NAC in first-cycle 
SD patients with alleviated dysphagia.

Although the multi-regression analysis revealed that 
smoking was not a predictor of response, it was associated 
with an overall response in the univariate analysis and may 
have a significant influence on a large number of patients. 
Smoking is a high risk factor for ESCC (25). However, few 
studies have evaluated smoking as a predictive factor for 
NAC. In our univariate analysis, we found that smoking was 
a negative predictor for first-cycle NAC-SD/PD patients. 
The mechanism of primary drug resistance by smoking 
remains unknown. Smoking is associated with increased 
mutation burdens (25), which may be one possible reason 
for this observation, whereas other studies have suggested 
the over-expression of a DNA repair enzyme in long-term 
smokers (26). One or both of these mechanisms may be 
reasons for the failure of NAC.

Although the results of our study are encouraging, 
the following limitations cannot be neglected. It was a 
retrospective study. The change of dysphagia is not an 
objective indicator, although it is easy to obtain in daily 
practice. In future studies, we will use objective methods 
instead of symptoms alone. In our data, we found that 
alleviated dysphagia was significantly related to the TRG, 
the pathological response of the tumor. Heger et al. 
reported histopathological responders of gastric cancer after 
chemotherapy and showed that interim endoscopy after 
6 weeks predicted response and prognosis (27). We may 
explore the histopathological response for clinically first-
cycle CT-based SD patients to determine their individual 
treatment. Another potential objective measurement is 
esophageal manometry. There are many tools to detect the 
change of dysphagia objectively, such as high-resolution 
manometry and conventional manometry (28). For 
example, a patient with a history of dysphagia was found to 
have an abnormal high-pressure zone by high-resolution 
manometry of the esophagus and was diagnosed as basaloid 
squamous cell carcinoma (29). Thus, high-resolution 
manometry could show pressure plots, which may help 
us explore dysphagia in the future. Lastly, the CIs for the 
prediction of second-cycle NAC response were wide due to 

Table 4 Comparison of pathologic details according to changes of 
dysphagia

Variable
Alleviated dysphagia 

group (n=27)
No change of 

dysphagia (n=28)
P value

pCR 0.111
a

Yes 3 0

No 24 28

Pathologic T stage* 0.498

0/1/2 15 13

3/4 12 15

Pathologic N stage* 0.341

N0 16 13

N+ 11 15

TRG 0.019
a

0 3 0

1 4 5

2 16 10

3 4 13

Lymphocyte infiltration 0.009

Yes 7 17

No 20 11

*, according to the AJCC Cancer Staging Handbook, 7
th
 Edition; 

a
, Fisher’s exact test. pCR, pathologic complete response; T, 

tumor; N, lymph node; N+, N1/N2; TRG, tumor regression grade.

Table 3 Logistic regression analysis of predictors for first-cycle 
NAC no response (SD/PD) patients after second-cycle NAC

Variable P value Odds ratio (95% CI)

Sex 0.943 0.943 (0.187–4.762)

Gastrointestinal symptoms 0.480 1.516 (0.478–4.810)

Alleviated dysphagia 0.013 3.978 (1.335–11.856)

Smoking 0.240 2.403 (0.557–10.363)

Drinking 0.770 1.220 (0.321–4.633)

NAC, neoadjuvant chemotherapy; SD, stable disease; PD, 
progressive disease; CI, confidence interval.
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the small sample size. 
Considerable efforts have been put into the identification 

of new chemotherapeutic drugs and the combination 
treatment of chemotherapy and radiotherapy. However, 
the new drugs and combinations still need to be proven in 
phase III clinical trials. Many patients show no response to 
preoperation treatment. The total clinical response rate is 
approximately 60% for NACR (30) and 38% for NAC (4).  
The prediction of an individual response is a hot topic 
without a clinical satisfactory rate. Therefore, it is unlikely 
that more effective preoperative treatments and more 
accurate predictions of tumor response will be acquired in 
the short term. In contrast, increasing numbers of studies 
have focused on the early identification of tumor response in 
early treatment courses, such as metabolic response on PET. 
Alleviating dysphagia may be a useful symptom to establish 
therapeutic regimes. First-cycle SD/PD patients who feel 
no change of dysphagia may undergo immediate surgery 
for those with potentially resectable disease or preoperation 
radiotherapy/definitive chemoradiation for patients with 
unresectable tumors. This individualized treatment may 
improve the prognosis of ESCC. Further objective validation 
of dysphagia and its prognostic value for individualized 
therapy should be tested in randomized trials. Alleviated 
dysphagia might be a useful factor to predict the response to 
second-cycle NAC for first-cycle SD/PD patients.
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