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Objective. To evaluate the significance of PD-1 customization and autoimmune T-cell therapy for advanced colorectal cancer with
high MSI expression. Methods. One hundred and eight patients with advanced colorectal cancer with high MSI expression
admitted to our hospital between August 2019 and January 2022 were divided into control and study groups, and PD-1 cus-
tomization and autoimmune T-cell therapy were administered to the two groups, respectively. Trends in immune indexes, PD-1
exposure, and survival rates were studied in both groups. Results. ,e treatment efficiency of the study group was 90.74%, which
was higher than that of the control group (61.11%) (P< 0. 05); after treatment, the presence of CDl07a, perforin, and GranB cells
was significantly higher in both groups compared with that before treatment, but the expression of PD-1 was more pronounced in
the study group (P< 0. 05); that is, the expression of PD-1 in peripheral T lymphocytes in the study group compared with that of
the control group was higher in patients with grade III-IV, and peripheral T lymphocytes were also higher in patients with grade
III-IV compared with patients with grade I-II (P< 0. 05). Conclusion. PD-1 customization combined with autoimmune T-cell
therapy is a novel therapeutic modality that can substantially improve.

1. Introduction

Nowadays, the society is continuously developing and
progressing, people’s living habits have changed greatly,
and data show that the current incidence of advanced
colon cancer is increasing year by year [1]. Patients do not
pay great attention to the early stage of the disease, and
when they arrive at the hospital for inspection, they are
already in the middle and late stage, which delays the best
treatment time. In the past, chemotherapy and surgery
were mainly used in related practice to improve tumor
evolution, but after the treatment, patients experience
immunosuppression, which would easily lead to tumor
metastasis and recurrence, with poor prognosis and low
survival rate [2]. Some patients are contraindicated to
undergo surgery since they have immunity system dys-
function, which is not suitable for surgical treatment; so in
order to improve the immune function of patients, it is
necessary to explore effective ways to lift their immunity
status in further studies [3]. Some scholars point out that

autoimmune T-cell therapy can be used, but there are few
analysis reports on this aspect [4].

In this study, 108 patients with advanced colorectal
cancer with highMSI expression admitted fromAugust 2019
to January 2022 were selected, and somatically expanded
comprehensive autoimmune cells were infused back into the
patients, and the relationship between patient survival and
immune function was assessed by several indicators in the
hope that this treatment modality will become an important
breakthrough for patient prognosis improvement.

,e treatment efficiency of the study group was 90.74%
higher than that of the control group, that is, 61.11%
(P< 0. 05); CD4+, CD3+, CD4+/CD8+, CD16+, CD56+,
CD4+, and CD25+ in the study group were higher than that
of the control group, and CD8+ was lower than that of the
control group (P< 0. 05); side effects accounted for 42.59% in
the study group and 40.74% in the control group, with no
significant difference (P> 0. 05); the overall survival rate was
higher in the study group than in the control group
(P< 0. 05); Kamofsky score for 1-year survival, 3-year
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survival, and 5-year survival was higher in the study group
than in the control group (P< 0. 05); after treatment, the
presence of CDl07a, perforin, and GranB cells was signifi-
cantly higher in both groups than that before treatment, but
PD-1 expression in the study groupwasmore pronounced. To
provide a safe and novel treatment for patients with advanced
colorectal cancer, it is hoped that this treatment can be used as
a way to improve patients’ prognosis and provide a safe and
novel treatment for patients with advanced colorectal cancer.

2. Materials and Methods

2.1. General Data. One hundred and eight patients with high
MSI expression advanced colorectal cancer admitted to our
hospital from August 2019 to January 2022 were selected. In
the control group (n� 54), 31 and 23 cases were male and
female, respectively, with mean age (58.32± 3.04) years, mean
disease duration (4.21± 0.27) years, and mean tumor diam-
eter (10.36± 1.54) cm; in the study group (n� 54), 29 and 25
cases were male and female, respectively, with mean age
(59.57± 3.07) years and mean disease duration (4.23± 0.58).
,e differences in general information between the two
groups were not significant and comparable (P> 0. 05).

Inclusion criteria included (1) those diagnosed with high
MSI expression advanced colorectal cancer by pathological
diagnosis [5]; (2) those with perfect data and knowledge of
treatment options; (3) those with expected survival cycle
greater than six months; and (4) those with good functional
status. Exclusion criteria included (1) those with bone
marrow hematopoietic dysfunction; (2) those with hepatic,
renal, and cardiopulmonary insufficiency; and (3) lactating
or pregnant patients.

2.2. Methods

2.2.1. PD-1 Custom Procedure Treatment. Intravenous in-
jection of natalizumab at a dose of 3mg/kg or 240mg was
given every two weeks until the patient develops unac-
ceptable toxicity or develops disease progression.

2.2.2. Autoimmune T-Cell (erapy. (1) Preparation of im-
mune activated DC-CIK. Collect venous blood, use the
Fresenius blood cell separator for centrifugation, use
the lymphocyte separator for cell separation and 1 h
applanation culture, select the upper nonapplanated cell
suspension for CIK preparation, followed by washing of the
applanated cells. (2) Preparation of DC. Wash the obtained
cells from the previous step to obtain walled cells and culture
them in DC complete medium for 24 h. ,e DC complete
medium is replenished on day 3 and 5, respectively, and
transfection is performed on day 7 for SOCSl interference
adenovirus vector construction. After one day of transfec-
tion, the fungus, endotoxin, and bacteria are detected, and if
the results were negative, the mature immunoactivated DC
is collected and lyophilized in containers. (3) Preparation of
CIK. Unsuspended cells are resuspended with patient’s
autologous plasma and placed in a medium and cultured,
and CD3 monoclonal antibody is added after 24 h.

Mycobacteria and bacteria are cultured again after 7 d. For
cell collection, sterile saline rinses are applied and cell
resuspension is performed in 100ml of own plasma after
completion, after which transfusion into patients is done on
the 14th and 16th day, respectively.

2.3. Observation Indexes

2.3.1. Treatment Effect [6]. Complete disappearance of le-
sions as CR; no new lesions and 1/2 reduction of original
lesions as PR; increase and reduction of original lesions
<25% as SD; increase and reduction of lesions >25% as PD;
and OR � PR+CR.

2.3.2. Immune Function [7]. ,ree ml of peripheral blood
was drawn, anticoagulated, lymphocyte isolation solution
was applied to single nucleated cells, and flow cytometry was
applied to detect CD4+, CD3+, CD8+, CD16+, CD56+, and
CD25+ in peripheral blood.

2.3.3. Side Effects. Patients were followed up continuously
for 6months to evaluate the occurrence of side effects such
as headache, fever, nausea and vomiting, malaise, chills, and
muscle pain after treatment.

2.3.4. Overall Survival Rate. Patients were followed up
continuously for 5 years, and the survival period was
counted for both groups and the mean value was calculated.

2.3.5. Kamofsky Score [8]. 0 points: near death or critically
ill; 20 points: needing hospitalization, seriously ill; 30
points: bedridden, normal life limited; 40–50 points:
needing special care for them, unable to take care of
themselves; 60–70 points: can take care of themselves with
the assistance of others; 80 points: with obvious symptoms,
but able to persist in walking; 90 points: no obvious
symptoms, able to live normal life; and 100 points: no
symptoms, normal life.

2.3.6. CDl07a, Perforin, GranB Cell Expression [9]. 3 ml of
peripheral blood was drawn, heparin was
anticoagulated, lymphocyte isolation solution was applied to
isolate peripheral blood single nucleated cells, and cells were
washed using PBS to complete the incubation process. ,en
flow cytometry was applied to detect the expression of
CDl07a, perforin, and GranB.

2.3.7. PD-1 Expression in Peripheral T Lymphocytes. ,e
values of peripheral CD4+ and CD8+ T lymphocytes were
counted in the control group, study group, stage I-II, and
stage III-IV patients, respectively.

2.4. Statistical Methods. Data were analyzed using statistical
SPSS 22.0 software, and if the data conformed to normal
distribution, the count datawere described by composition ratio

2 Contrast Media & Molecular Imaging



and rate; and the chi-square test was selected for the analysis of
differences between groups, and the measurement data were
expressed as (mean± standard deviation), and the difference
was taken to be statistically significant atP< 0.05, and the graph
software used for the study was GraphPadPrism8.

3. Results

3.1. Treatment Effect of the Two Groups. ,e treatment effi-
ciency of the study group was 90.74%, which was higher than
that of the control group, 61.11% (P< 0.05) (see Table 1).

3.2. Comparison of Immune Function between the Two Arms.
CD4+, CD3+, CD4+,/CD8+, CD16+, CD56+, CD4+, and
CD25+ were higher in the study group than in the control
group, and CD8+ was lower than that in the control group
(P< 0.05). ,e antibody against BMI-1 and β-actin (dilu-
tion: 1:1000) was incubated with membranes overnight in
the shaker at 4°C. After wash with TBST solution, these
membranes were incubated with horseradish peroxidase-
conjugated secondary antibody (dilution: 1:1000). Exposure
imaging was performed under the Bio-Rad imager, and
Image Lab software was used to measure the target band

Table 1: Treatment effect in both groups (n, %).

Group Number of cases CR PR SD PD OR
Control group 54 19 (35.19) 14 (25.93) 6 (9.38) 15 (27.78) 33 (61.11)
Study group 54 31 (57.41) 18 (33.33) 3 (5.56) 2 (3.70) 49 (90.74)
X2 — — — — — 12.968
P — — — — — ˂0.001
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Figure 1: Immune function in both groups.
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intensities. β-actin served as an internal control (see
Figure 1).

3.3. Comparison of Side Effects between the Two Groups.
,ere was no statutory difference between 42.59% of side
effects in the study group and 40.74% in the control group
(P> 0.05) (see Figure 2).

3.4. Comparison of Overall Survival Rate between the Two
Groups. ,e overall survival rate was higher in the study
group compared to the control group, and the difference was
considered statistically significant when compared between
groups (P< 0.05) (see Figure 3).

3.5. Comparison of Kamofsky Points between the Two Groups.
,e study group survived 1 year, 3 years, and 5 years cor-
responding to higher Kamofsky score than the control group
(P< 0.05) (see Table 2 and Figure 4).

3.6.Analysis ofCDl07a,Perforin, andGranBCellExpression in
the Two Groups. After treatment, the expression of CDl07a,
perforin, and GranB cells in both groups increased signif-
icantly compared with that before treatment, but the ex-
pression in the study group was more significant (P< 0.05)

(see Figure 5).

3.7. Analysis of PD-1 Expression in Peripheral T Lymphocytes.
Compared with the control group, the expression level of
PD-1 in peripheral T lymphocytes was higher in the study
group, and compared with stage I-II patients, the expression
level of PD-1 in peripheral T lymphocytes was higher in
stage III-IV patients (P< 0.05) (see Figure 6).

4. Discussion

Many studies have confirmed that patients with colorectal
cancer have the phenomenon of adaptive immunity, and
some patients have the phenomenon of intrinsically low
function and decreased immune cells [10]. In addition, since
the tumor microenvironment of patients with advanced
colorectal cancer is prone to immunosuppression and the
tumor volume in a relatively large manner, tumor cells are in
immunosuppression and resistance after chemotherapy,
which is not conducive to the smooth progress of treatment
[11]. At present, people’s awareness of tumor diseases is
getting increasingly high, and it has been recognized that
both adaptive immune cells and innate immune cells will
participate in the body’s antitumor immune process, so they
tend to choose autoimmune T-cell therapy [12, 13].

Autoimmune T-cell therapy can restore the number of
immune cells in patients, which can improve self-tolerance
and resistance and contribute to immune function [14]. In
this study, T immune cells were cultured in vitro, which can
play an important role in the treatment of viral tumor
diseases [15]. In combination with PD-1 custom surgery,
nivolumab injection is a fully human monoclonal antibody
against the PD-1 receptor and is widely used in locally

advanced or metastatic disease. It is an immunologic on-
cology agent in the treatment of colon cancer [16]. After PD-
1 customization of patients, PD-1 receptors expressed in
T cells can effectively bind to the ligands PD-L2 and PD-L1,
thus inhibiting T-cell factor production and proliferation
and at the same time suppressing tumor immunity. Mon-
itoring inhibition can slow down the tumor growth process
[17, 18]. Good results were achieved using both of these
methods. ,e results showed that the effective rate of the
study group was 90.74%, which was higher than that of the
control group, that is, 61.11%.,e results confirmed that the
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Figure 2: Two sets of side effects.
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Figure 3: Overall survival rate in both groups.
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combination therapy was more effective compared to a
single autoimmune T-cell and PD-1 custom procedure
mainly because intravenous infusion of CD3 monoclonal
antibodies activates the initial T cells, which in turn induces
adaptive immunity [19, 20], and the combination of the two
approaches can improve the postoperative survival of pa-
tients and minimize the metastasis of tumor cells.

Moreover, an increasing number of studies have con-
firmed that treatment effects can be predicted by PD-L1
expression [21–23]. ,e expression level of PD-1 in pe-
ripheral T lymphocytes was higher in the study group
compared to the control group in this study. Among patients
in grades I-II, patients in grades III-IV had higher levels of

PD-1 expression in peripheral T lymphocytes [24–26].
,erefore, PD-1 can be used to assess the prognosis of
patients, with an increase in CD4+, CD3+, CD16+ CD56+,
CD4+ CD25+, and CD8+ after treatment, favoring the
improvement of symptoms. ,e results confirm that PD-1
customized combined with autoimmune T-cell therapy is
safe and effective and is a treatment method worth
promoting.

In conclusion, PD-1 customized surgery combined with
autoimmune T-cell therapy is a new treatment method,
which can greatly improve the patient’s immune function,
prolong the patient’s survival period, and the patient’s
prognosis is good.

Table 2: Comparison of Kamofsky points between two groups.

Score
Research group Control group

Survival of one
year

Survival of three
years

Survival of five
years

Survival of one
year

Survival of three
years

Survival of five
years

100 27.78 (15/54) 15.79 (6/38) 20.00 (1/5) 5.56 (3/54) 9.09 (1/11) 0.00 (0/3)
80 14.81 (8/54) 7.89 (3/38) 0.00 (0/5) 3.70 (2/54) 9.09 (1/11) 33.33 (1/3)
60 9.26 (5/54) 5.26 (2/38) 20.00 (1/5) 1.85 (1/54) 0.00 (0/11) 0.00 (0/3)
40 11.11 (6/54) 5.26 (2/38) 20.00 (1/5) 3.70 (2/54) 9.09 (1/11) 0.00 (0/3)
20 5.56 (3/54) 5.26 (2/38) 20.00 (1/5) 3.70 (2/54) 0.00 (0/11) 33.33 (1/3)
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Figure 4: Two Kamofsky points.
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Figure 5: Expression of CDl07a, perforin, and GranB cells in two groups.
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