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Abstract 

Purpose: To investigate the therapeutic effect of ulinastatin on postoperative complications and 
cognitive function in elderly patients with esophageal cancer after thoracic laparoscopic surgery.  
Methods: A total of 100 elderly in-patients with esophageal cancer who had undergone thoracic 
laparoscopic surgery from April 2019 to December 2020 were selected and randomly assigned to 
control and study groups. Patients in control group received conventional treatment, while those in the 
study group were administered ulinastatin. The two groups were compared with respect to response, 
incidence of postoperative complications, Mini-Mental State Examination (MMSE) cognitive function 
score, Barthel Index (BI) scores; preoperative, intraoperative, 12-h and 24-h post-surgery levels of IL-1β 
and IL-6; levels of CD3+, CD4+ and CD8+, as well as duration of surgery and waking time.  
Results: Response, MMSE score, BI index, and levels of CD3+, CD4+ and CD8+ in the study group 
were significantly higher than those in the control group (p < 0.05). Incidence of postoperative 
complications, and expression levels of IL-1β and IL-6 12 h and 24 h after surgery in the study group 
were lower than the corresponding control levels (p < 0.05). There were no significant differences in 
duration of operation and waking time between the two groups (p > 0.05).  
Conclusion: Ulinastatin significantly reduces postoperative complications, and also improves cognitive 
function in elderly patients with esophageal cancer after thoracic laparoscopic surgery. This finding is of 
great significance in the treatment of these patients. 
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INTRODUCTION 
 
Esophageal cancer is a disease of the digestive 
system with increasing incidence, mostly among 
the elderly population. Currently, the treatment of 

esophageal cancer is mainly based on 
conventional and minimally invasive 
esophagectomy (MIE) which is a simple 
operation associated with low trauma and rapid 
recovery [1-3]. Since the cardiopulmonary 
function of elderly patients gradually decreases 
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with age, this decline may affect prognosis in the 
treatment of elderly patients. In addition, post-
surgery complications such as respiratory 
depression and surgical wound infection are not 
conducive for recovery [4-6]. 
 
Clinical trials have found that the cognitive 
function of elderly patients administered MIE are 
affected to some extent. For instance, the 
patients may have cognitive impairment, 
cognitive dysfunction and other manifestations, 
which negatively impact on the quality of life and 
impose psychological and economic pressure on 
them and their families [7]. Ulinastatin is an anti-
inflammatory drug which is clinically beneficial in 
various types of pancreatitis [8]. 
 
To investigate the effectiveness of ulinastatin in 
elderly patients with esophageal cancer, and 
assess its effects on postoperative complications 
and cognitive function after thoracic laparoscopic 
surgery, this study used elderly patients with 
esophageal cancer after thoracic laparoscopic 
surgery, as subjects. The response, incidence of 
complications, cognitive function, inflammatory 
factors and immune function were compared 
between subjects who received conventional 
treatment and those who were given ulinastatin 
in addition to conventional therapy. 
 
METHODS 
 
General profile of patients 
 
A total of 100 elderly in-patients with esophageal 
cancer who had received thoracic laparoscopic 
surgery from April 2019 to December 2020 were 
selected and randomly divided into control group 
and a study group. Patients in the control group 
were aged 63 - 76 years, while those in the study 
group were aged 65 to 75 years. There were no 

significant differences in baseline information 
between the two groups, as shown in Table 1. 
This study was approved by Medical Science 
Research Ethics Committee of Jinan City 
People’s Hospital (approved no. 2019 (CFS83)-
12 and followed international guidelines for 
human studies [9]. 
 
Inclusion/exclusion criteria 
 
Inclusion criteria 
 
The following categories of patients were 
included in the study: those who had the clinical 
features of esophageal cancer and were 
administered MIE in our hospital; patients aged 
60 or below, with no major organ disease, and 
patients who had no history of drug allergy, drug 
abuse or addiction to smoking or alcohol. 
 
Exclusion criteria 
 
Patients with chronic obstructive pulmonary 
disease, mental disorders, and those who were 
not ready to cooperate in the study, were 
excluded. Moreover, patients who underwent a 
major gastric surgery were excluded. 
 
The study was approved by the ethics committee 
of our hospital. All patients voluntarily 
participated in the study, and each patient 
submitted a signed informed consent form. 
 
Treatments 
 
Patients in the control group received routine 
operation diet therapy, namely abstinence from 
food and drink 8 h before surgery, and routine 
physical examination, and venous access was 
set before surgery. 

 
       Table 1: General patient information 
 

Group Study group Control group t/ꭓ2 P-value 
Gender 
(male/female) 

28/22 30/20 0.16 0.69 

Age (years) 68.83±5.22 68.95±5.38 0.11 0.91 
Height (cm) 164.22±6.61 164.30±6.99 0.06 0.95 
Weight (kg) 68.81±7.30 68.11±7.47 0.47 0.64 
Medical history 
(months) 

2.00±0.36 2.08±0.43 1.01 0.32 

Smoking history 
(years) 

11.69±2.57 11.20±2.66 0.94 0.35 

Drinking history 
(years) 

15.94±3.03 15.85±3.79 0.13 0.90 

Hypertension 
(case) 

16 14 0.19 0.66 

Diabetes (case) 10 13 0.51 0.48 
Hyperlipidemia (n) 8 10 0.27 0.60 
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They were given midazolam (Jiangsu NHWA 
Pharmaceutical Co. Ltd, SFDA approval no. 
H10980026) at a dose of 0.04 mg/kg; 
cisatracurium (Jiangsu Ruiheng Pharmaceutical 
Co. Ltd; SFDA approval no. H20060869, 
specifications: 10 mg) at a dose of 0.10 mg/kg, 
anesthesia with propofol (Sichuan Guorui 
Pharmaceutical Co. Ltd, SFDA approval no. 
H20040079; specification: 10 mL: 0.1g) at a dose 
of 2 mg/kg, and intravenous remifentanil (Jiangsu 
NHWA Pharmaceutical Co. Ltd, SFDA approval 
no. H20143314; specification: 1 mg) at a rate of 
4 ng/min/kg, followed 3 min later by endotracheal 
intubation. Sevoflurane anesthesia (1 - 3 %; 
Shanghai Future Industry Co. Ltd, Batch no. 
1612540CAS; specification: 120 mL) was 
maintained intraoperatively. Target-controlled 
infusion of remifentanil was kept at 3 ng/min/kg, 
and the administration was stopped after the 
operation. 
 
In addition to the treatment given to the control 
group, the study group received one-time 
intravenous injection of ulinastatin (Guangdong 
Tianpu Biochemical Pharmaceutical Co. Ltd, 
SFDA approval no. H19990133) at a dose of 
10000 U/kg within 20 min before the operation. 
Intravenous injection of ulinastatin (5000 U/kg) 
was given at 24, 48 and 72 h after surgery. 
 
Study indices  
 
The study made comparison between the two 
groups with respect to response, incidence 
of postoperative complications, MMSE score, 
BI, preoperative, intraoperative, 12 h post-
operation and 24 h post-operation levels of 
IL-1β and IL-6; levels of CD3+, CD4+ and 
CD8+, as well as duration of operation and 
waking time. 
 
When no adverse reaction occurred in the 
patients, and the clinical manifestations basically 
disappeared, the treatment outcome was 
classified as complete response. If minor 
adverse reactions occurred and then 
disappeared without drug intervention, the 
outcome was classified as partial response. 
However, if patients presented severe adverse 
reactions, with persistence of clinical 
manifestations, the treatment outcome was 
considered no response. 
 
Response rate= (complete response+ partial 
response)/Total*100%. 
 
The MMSE cognitive function rating scale has a 
total score of 30 points, and contains indicators 
such as time orientation, place orientation, 
immediate memory, attention, calculation, 

delayed memory, and other indicators. 
Respondents with junior high school education or 
beyond, were assessed to be normal if they 
scored more than 24 points. Those who just had 
primary school education were considered 
normal if they scored above 20 points, while 
patients who had no primary school education 
were expected to score at least 17 points. 
 
In the BI, the maximum score is usually 100 
points. This score means that the patient does 
not need care from others, and can live on their 
own. Scores of 61 - 99 indicate that they need 
occasional care from others, and can basically 
take care of themselves. On the other hand, 
scores of 41 - 60 show that they need to be 
attended to most of the time, and that they are 
almost unable to self-care. A score below 40 
means complete disability and the need for 
intensive care. In this study, the BI scores of 
patients in the two groups were compared. 
 
Immune function indicators were also compared. 
The higher the levels of CD3+, CD4+ and CD8+ 
in patients, the stronger the immune function. 
 
Statistical analysis 
 
Measurement data are expressed as mean ± SD, 
and were compared using t-test. Enumeration 
data are presented as numbers and percentages 
[n (%)], and were compared with ꭓ2 test. The 
SPSS 20.0 statistical software was used for data 
processing, while GraphPad Prism 7 (GraphPad 
Software, San Diego, USA) was used for 
graphics. Differences were assumed statistically 
significant when p < 0.05. 
 
RESULTS 
 
Treatment response  
 
In the study group, there were 35 cases of 
complete response, 11 cases of partial response, 
and 4 cases with no response, with an overall 
response rate of 92 %. In the control group, there 
were 21 cases of remarkable response, 14 cases 
of partial response, and 15 cases of no 
response, with overall response of 70 %, which 
was significantly lower than the study group (p 
=0.005) as shown in Table 2. 
 
Incidence of complications 
 
In the study group, there was 1 patient with 
respiratory tract infection and 4 patients with 
thoracic drainage, with the adverse reaction rate 
of 10 %. In the control group, there was 1 patient 
with pneumonia, 3 patients with respiratory tract 
infection, and 9 patients with thoracic drainage, 
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with the adverse reaction rate 26 %, which was 
significantly higher than the study group (p = 
0.037). As shown in Table 3. 
 
MMSE and BI scores  
 
In the study group, MMSE and BI scores were 
27.79 ± 3.06 and 59.93 ± 10.2), respectively. In 
the control group, the MMSE and BI scores were 
20.15 ± 2.59 and 53.08 ± 8.84, respectively. 
MMSE and BI scores in the study group were 
significantly higher than the corresponding 
scores in the control group (p < 0.05). As shown 
in Figure 1. 
 

 
Figure 1: Comparison of MMSE score and BI. ***P < 
0.001 
 
Expression levels of IL-1β and IL-6 at 
preoperative and intraoperative stages, and 
12 and 24 h after surgery 
 
The results are shown in Figure 2. There was no 
significant difference in the preoperative 
expression levels of IL-1β in the study group 
27.99 ± 2.61 ng/L and in the control group 28.23 
± 2.87 ng/L (p = 0.66. The intraoperative 
expression level of IL-1β in the study group was 

44.31 ± 3.95 ng/L, which was not significantly 
different from that in the control group (45.00 ± 
4.01 ng/L, p = 0.39). The expression level of IL-
1β in the study group (38.22 ± 3.57 ng/L) at 12 h 
after surgery was significantly lower than that in 
the control group (44.64 ± 3.96 ng/L, p < 0.001). 
At 24 h after surgery, the expression level of IL-
1β in the study group (32.28 ± 3.04 ng/L) was 
markedly lower than that in the control group 
(40.19 ± 3.63 ng/L, p < 0.001). The preoperative 
expression level of IL-6 in the study group (16.85 
± 2.17) ng/L was comparable to that in the 
control group (16.59 ± 2.23, p = 0.56). 
Intraoperative expression level of IL-6 in the 
study group (50.26 ± 4.96 ng/L) was similar to 
that in the control group (50.49 ± 5.0 ng/L, p = 
0.82). In contrast, at 12 h after surgery, the 
expression level of IL-6 in the study group (41.92 
± 4.03) ng/L was significantly lower than that in 
the control group (48.73 ± 4.55 ng/L, p < 0.001). 
The expression level of IL-6 in the study group 
(35.57 ± 3.66 ng/L) 24 h after operation was 
markedly lower than that in the control group 
(44.15 ± 4.20 ng/L, p < 0.001). 

Figure 2: Comparison of the expression levels of (A) 
IL-1β and (B) IL-6 at preoperative and intraoperative 
stages, and 12 and 24 h after surgery 

 
         Table 2: Comparison of the treatment response between the two groups {(n (%)} 
 

Variable Complete 
response

Partial 
response

No response Response rate 

Study group (n=50) 35 11 4 46 (92%) 
Control group (n=50) 21 14 15 35 (70%) 
2    7.826 
P-value    0.005 

 
Table 3: Comparison of the incidence of complications between the two groups {(n (%)} 
 

Variable Pneumonia 
Respiratory tract 

infection 
Thoracic 
drainage 

Adverse 
reaction rate 

Study group (n=50) 0 1 4 5 (10%) 

Control group (n=50) 1 3 9 13 (26%) 

2    4.336 

P-value    0.037 
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              Table 4: Comparison of expression levels of CD3+, CD4+ and CD8+ (μL-1, mean ± SD) 
 

Group CD3+ CD4+ CD8+ 
Study group 886.32±108.76 502.02±89.72 496.17±89.90 
Control group 742.59±99.36 365.27±73.85 338.70±74.71 
T 6.90 8.32 9.53 
P-value <0.001 <0.001 <0.001 

 
Expression levels of CD3+, CD4+ and CD8+  
 
Table 4 shows that the study group was superior 
to the control group in terms of levels of CD3+, 
CD4+ and CD8+ (p < 0.05). 
 
Operation duration and waking time  
 
As shown in Table 5, there were significant 
differences in duration of operation and waking 
time between the two groups (p > 0.05).  
 
Table 5: Duration of operation and waking time 
 

Group 
Operation 

duration (min) 
Waking time 

(min)
Study group 54.41±8.84 23.06±2.21 
Control group  55.07±8.92 23.76±2.55 
T 0.37 1.45 
P-value 0.71 0.15
 
DISCUSSION 
 
Elderly patients with esophageal cancer tend to 
have memory loss and postoperative cognitive 
dysfunction which considerably affect their daily 
lives. It has been reported that MIE is the 
mainstay in the treatment of esophageal cancer, 
and it is a simple operation associated with low 
trauma and rapid recovery [10-12]. However, 
since the body functions of elderly patients 
gradually decrease with age, especially immune 
function, respiratory function and circulation 
function, they may suffer postoperative 
complications such as pneumonia, respiratory 
infections and chest drainage, all of which will 
impair recovery, and affect other physical 
functions [13-14]. 
 
Previous reports show that ulinastatin reduced 
the incidence of postoperative complications in 
elderly patients with esophageal cancer [15]. A 
regularly-used anti-inflammatory drug in clinics, 
ulinastatin is composed of glycoproteins and 
protease inhibitors, and it is widely used for 
patients with certain types of pancreatitis [16]. In 
this study, elderly in-patients with esophageal 
cancer who had received thoracic laparoscopic 
surgery were used as subjects for comparison of 
the effects of conventional treatment and 
additional ulinastatin treatment on percentage 
response, incidence of complications, cognitive 
function, inflammatory factors and immune 

function. It was found that the percentage 
response, MMSE score, BI index, and 
expression levels of CD3+, CD4+ and CD8+ in 
the study group treated with ulinastatin were 
significantly higher than those in the control 
group given conventional treatment. These 
results suggest that ulinastatin is important for 
improving treatment efficiency and eliminating 
clinical manifestations in patients with 
esophageal cancer. 
 
Decline in patients’ cognitive function after 
surgery may be induced by physiological and 
psychological factors. From a physiological 
perspective, anesthesia drugs and other drugs 
used during surgery may have a certain influence 
on the cognitive function of the patient [17]. With 
respect to psychological factors, the patients may 
be unable to face their illness, resulting in 
depression and other negative emotions. Long-
term negative emotions may lead to decline in 
cognition which negatively impacts on ability to 
cope with daily life or loss of capacity for self-
care, thereby increasing pressure on their 
families. 
 
The results of this study showed substantial 
improvements in the cognitive function and self-
care ability of patients treated with ulinastatin, 
indicating that ulinastatin markedly improved the 
cognitive function of elderly patients with 
esophageal cancer. In addition, ulinastatin 
increased the expression levels of CD3+, CD4+ 
and CD8+, improved immune function and 
eliminated complications in the course of 
treatment. 
 
Furthermore, the incidence of postoperative 
complications and the expression levels of IL-1β 
and IL-6 12 and 24 h after surgery were 
significantly lower in the study group, which 
demonstrated that ulinastatin significantly 
reduced the incidence of postoperative 
complications in patients with esophageal 
cancer. It markedly lowered the levels of 
postoperative inflammatory cytokines, thereby 
alleviating inflammatory reactions in patients. 
Moreover, no statistical differences in the 
expression levels of IL-1β and IL-6 before and 
during operation, duration of operation and 
waking time were observed between the two 
groups. Waking time is related to the usage and 
dosage of anesthetic drugs, suggesting that 
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ulinastatin has little impact on anesthetic drugs in 
humans. It has been reported that ulinastatin was 
efficient improving the cognitive level of patients 
with esophageal cancer after MIE, and that it 
significantly reduced the incidence of 
complications [18]. The results of the present 
study are consistent with these findings, thereby 
indicating their scientific reliability. 
 
CONCLUSION 
 
Ulinastatin has the advantage of significantly 
reducing postoperative complications in elderly 
patients with esophageal cancer, improving their 
cognitive function and immune function, and 
reducing the expression levels of inflammatory 
cytokines. Therefore, ulinastatin is of great 
benefit in the treatment of elderly patients with 
esophageal cancer. 
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