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Abstract: Objective To explore the efficacy of tislelizumab combined with pemetrexed and carboplatin in elderly patients
with advanced lung adenocarcinoma (LUAD) and its effects chemotherapy on serum insulin-like growth factor 1 (IGF-1) and
insulin-like growth factor binding protein 3 (IGFBP-3) levels.Methods Ninety-four driver gene-negative elderly patients with
advanced LUAD admitted to the Fourth Affiliated Hospital of Nanjing Medical University from July 2021 to December 2022
were selected as the study subjects. They were divided into chemotherapy group (pemetrexed combined with carboplatin,
n=48) and tislelizumab group (pemetrexed+carboplatin+tislelizumab, n=46) by the random number table method, and both
groups were treated for 4 cycles, with 21 days as a cycle. The clinical efficacy, immune function [T lymphocyte subsets (CD4+,
CD8+, CD4+/CD8+)］and serum indicators (IGF-1, IGFBP-3) before and after treatment were recorded in both groups, and the
adverse reactions were assessed. Results The clinical efficacy and objective response rate (58.70% vs 29.17%, χ 2=8.329,
P<0.01) in tislelizumab group were significantly higher than that in chemotherapy group. After 4 cycles of treatment, the CD4+,
CD4+/CD8+ ratio and IGFBP-3 levels in both groups were significantly increased compared with those before treatment
(P<0.05), and the indicators in tislelizumab group were higher than those in chemotherapy group (P<0.05); CD8+ and IGF-1
levels were significantly decreased in both groups compared with those before treatment (P<0.05), and the indicators in
tislelizumab group were lower than those in chemotherapy group (P<0.05). Adverse reactions were mainly 1-2 grade in both
groups, and there was no significant difference in the incidence of adverse reactions between two groups (P>0.05). Conclusion
The first-line therapy of tislelizumab combined with platinum-containing dual-drug for elderly advanced LUAD can improve
the clinical efficacy, improve the balance of CD4+/CD8+, regulate the expression of serum IGF-1 and IGFBP-3 levels. The
adverse reactions are controllable, and the treatment regimen is safe and reliable.
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Lung adenocarcinoma (LUAD) is the most common
histological type of lung cancer, and the elderly are the
high-risk population. Due to lacking typical symptoms,
most patients are in the medium or advanced stage when
diagnosed and miss the best time for surgical treatment.
The overall 5-year survival rate of LUAD is low[1].
Platinum-containing dual-drug is the first-line
chemotherapy regimen for advanced non-small cell lung
cancer (NSCLC), and pemetrexed is sensitive to
adenocarcinoma. Hence, pemetrexed plus carboplatin is a
typical regimen for the clinical treatment of advanced
LUAD. However, the effect of platinum-containing
dual-drug chemotherapy is limited, making it difficult to
improve the patients’ survival significantly[2]. It has been
found that programmed cell death protein 1 (PD-1)
inhibitors can inhibit the tumor cell-mediated reduction of
effector T-cell activation to reduce immune evasion. PD-1
inhibitors, such as sindilizumab and tislelizumab, have
been gradually applied to treat advanced lung cancer
which can improve tumor control probability and prolong
survival[3]. Tislelizumab has specific binding sites
compared with other PD-1 inhibitors, which can modify

the structure of the Fc segment, which can avoid the
phagocytic response of macrophages, reduce T-cell
damage, and perform a better immunotherapy effect[4].
Tislelizumab has a short time to market. It was approved
by the Chinese Medical Products Administration in June
2021 as the first-line treatment of advanced
non-squamous NSCLC with driver gene-negative[5].
However, the reports of application effects and safety are
still rare on tislelizumab. In this study, a randomized
controlled trial was adapted to analyze the efficacy and
safety of tislelizumab plus pemetrexed and carboplatin in
the first-line treatment of advanced LUAD in elderly
patients, and provide data support for the clinical
application of tislelizumab.

1 Data and methods

1.1 general data

Ninety-four elderly patients with advanced driver
gene-negative LUAD admitted to The Fourth Affiliated
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Hospital of Nanjing Medical University from July 2021
to December 2022 were selected as the study subjects.
The inclusion and exclusion criteria for the study were as
follows.
Inclusion criteria:
(1) aged from 60 to 70 years old;
(2) diagnosed as LUAD by pathological examination, and
combined with advanced stage (IIIB to IV) with
imaging;
(3) Epidermal growth factor receptor (EGFR) mutation
negative sensitivity and anaplastic lymphoma kinase
(ALK) fusion mutation negative;
(4) no systemic anti-tumour therapy for advanced LUAD
previously;
(5) expected survival time > 3 months;
(6) full understanding of possible adverse effects caused
by the treatment and precautions; signing of an informed
consent form.

Exclusion criteria:
(1) elective surgery is proposed;
(2) had a transplantation treatment history of previous
organ or blood system;
(3) had symptomatic central nervous metastasis or
history of Parkinson's disease, epilepsy or other
neuropsychiatric disorders;
(4) require long-term systemic glucocorticoid treatment;
(5) comorbid immunodeficiency diseases;
(6) comorbid severe hepatic and renal dysfunction, or
coagulation dysfunction.

All patients were informed consent. The research
was reviewed by the Medical Ethics Committee of the
hospital (approval number: IIT-IRB-2023-003). The 94
patients were divided into chemotherapy group (n=48)
and tislelizumab group (n=46) by random number table
method, and the general data of the two groups were
compared [Table 1].

Tab.1 Comparison of general data between the two groups [case(%)]

Item
Tislelizumab group

（n=46）
Chemotherapy group

（n=48） χ2 value P value

Sex
Male 31（67.39） 34（70.83） 0.131 0.718
Female 15（32.61） 14（29.17）

Age
<65 26（56.52） 30（62.50） 0.349 0.555
65-70 20（43.48） 18（37.50）

Smoking history
Smoking 29（63.04） 26（54.17） 0.763 0.383
Non-smoking 17（36.96） 22（45.83）

ECOG* performance status score
0-1 39（84.78） 41（85.42） 0.008 0.931
2 7（15.22） 7（14.58）

Clinical staging
ⅢB 10（21.74） 13（27.08） 0.835 0.659
ⅢC 5（10.87） 7（14.58）
Ⅳ 31（67.39） 28（58.33）

Brain metastases 9（19.57） 7（14.58） 0.413 0.521
Liver metastases 5（10.87） 4（8.33） 0.005 0.946

* ECOG, Eastern Cooperative Oncology Group

1.2 Methods

The chemotherapy group was treated with a
platinum-containing dual-drug regimen: pemetrexed
(H20133215, 0.1 g, Nanjing Sincere Dongyuan) was used
at a dose of 500 mg/m2, d1, ivgtt. Carboplatin
(H10950273, 50 mg, Yunnan Phytopharmaceutical) was
used at a dose of AUC 5, d1, ivgtt. The dose of
carboplatin was calculated by the area under the
concentration-time curve (AUC) and myohepatic
clearance, and the AUC [mg/(mL·min)] was taken as 5.
The treatment was carried out with 21 days as 1 cycle,
and 4 cycles of treatment. The blood routine, liver and
kidney functions were monitored on time during the
chemotherapy period. Tislelizumab group referred to the
tislelizumab treatment on the basis of chemotherapy
group: tislelizumab injection (S20190045, 100 mg,
Guangzhou BeiGene) was used at a dose of 200 mg, ivgtt,
with 21 days as 1 cycle, and 4 cycles of treatment.

1.3 Observation indexes

(1) Clinical efficacy: Response Evaluation Criteria
in Solid Tumors 1.1 (RECIST1.1) was used after 4 cycles
of treatment[6]. The clinical efficacy was classified into
complete remission, partial remission, stability and
progression. The objective response rate (ORR) and
disease control rate (DCR) were calculated. ORR was the
proportion of complete remission + partial remission
cases, and DCR was the proportion of complete remission
+ partial remission + stablility cases.

(2) Immune function indexes: Fasting peripheral
median cubital vein blood was collected in 3-4 mL before
and after 4 cycles of treatment, and peripheral blood
T-lymphocyte subpopulations CD4+ and CD8+ were
detected by a fully automated flow cytometer (B.D.
Company, USA, model: FACSCalibur), and CD4+/CD8+
ratio was calculated.

(3) Serum indexes: The collected peripheral median
cubital vein blood was centrifuged at 3 500 r/min for 10
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min (radius 8 cm) to obtain the serum specimen, and the
enzyme-linked immunoassay (kit purchased from
Shanghai Beyotime Biotechnology) was used to detect
levels of insulin-like growth factor 1 (IGF-1), insulin-like
growth factor binding protein 3 (IGFBP-3).
(4) Adverse reactions: NCI-CTACE (Version 4.0) [7] were
referred to assess the grade of adverse reactions.

1.4 Statistical methods

SPSS 24.0 software was used for data processing.
Continuous data in accordance with normal distribution
were expressed by independent samples t-test between
two groups, and paired samples t-test before and after
treatment within a group. Discrete data were expressed by
cases (%), and Chi-square test was used.
Mann-Whitney U test was used for ordinal data. P <0.05
was regarded as the difference was statistically
significant.

2 Results

2.1 Comparison of clinical efficacy between the two
groups

The clinical efficacy of the tislelizumab group was
significantly higher than that of the chemotherapy group
(P<0.05), and the ORR was significantly higher than that
of the chemotherapy group (P < 0.05) [Table 2].

2.2 Comparison of immune function indexes
between the two groups

The peripheral blood CD4+ and levels of CD4+/CD8+
ratio in both groups all increased compared with those
before treatment after 4 cycles of treatment and the levels
of these indexes in the tislelizumab group were higher
than those in the chemotherapy group (P<0.05). The
peripheral blood CD8+ levels of the two groups were
reduced compared with those before treatment, and the
levels of CD8+ in the tislelizumab group were lower than
those in the chemotherapy group after treatment (P < 0.05)
[Table 3].

2.3 Comparison of serum indexes between the two
groups

After 4 cycles of treatment, the serum IGF-1 level of
both groups was lower than that before treatment, and the
IGF-1 level of the tislelizumab group was lower than that
of the chemotherapy group after treatment (P <0.05); the
serum IGFBP-3 level of both groups was higher than that
before treatment, and the IGFBP-3 level of the
tislelizumab group was higher than that of the
chemotherapy group after treatment (P <0.05) [Table 4].

2.4 Comparison of adverse reactions between the
two groups

There were no fatal events of adverse reactions in
the two groups. The adverse reactions were mainly of
grade 1 to 2, and the difference between the adverse
reactions of the two groups was not statistically
significant (P>0.05) [Table 5].

Tab.2 Comparison of clinical efficacy between the two groups

Group Case
Efficacy (cases) ORR

Case（%）

DCR
Case（%）Complete remission Partial remission Stability Progression

Tislelizumab group 46 2 25 11 8 27（58.70） 38（82.61）
Chemotherapy group 48 0 14 19 15 14（29.17） 33（68.75）

Z / χ2 value 2.787 8.329 2.441
P value 0.005 0.004 0.118

Tab.3 Comparison of immune function indicators between the two groups ( sx  )

Group Case
CD4+（%） CD8+（%） CD4+/CD8+ ratio

Pre-treatment Post-treatment Pre-treatment Post-treatment Pre-treatment Post-treatment

Tislelizumab
group 46 30.79±5.04 39.36±4.13a 30.05±3.82 23.46±2.97a 1.09±0.21 1.82±0.35a

Chemotherapy
group

48 31.85±4.38 35.27±4.22a 29.13±3.15 25.73±3.04a 1.15±0.24 1.59±0.31a

t value 1.097 4.747 1.554 3.660 1.288 3.376
P value 0.275 <0.001 0.124 <0.001 0.201 0.001

Tab. 4 Comparison of serum indicators between the two groups (ng/mL， sx  )

Group Case
IGF-1 IGFBP-3

Pre-treatment Post-treatment Pre-treatment Post-treatment

Tislelizumab group 46 290.42±45.12 227.96±34.35a 3349.41±328.49 4315.85±387.22a

Chemotherapy group 48 283.79±37.45 249.28±32.48a 3297.05±297.25 4117.08±368.45a

t value 0.777 3.093 0.811 3.550
P value 0.439 0.003 0.420 0.012
Note: Compared with the same group before treatment，aP<0.05.
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Tab. 5 Comparison of adverse reactions between the two groups [case(%)]

Adverse Reactions
Tislelizumab group

（n=46）
Chemotherapy group（n=48） χ2 value P value

Leukopenia 19（41.30） 18（37.50） 0.142 0.706
Anemia 25（54.35） 21（43.75） 1.056 0.304
Neutropenia 11（23.91） 9（18.75） 0.374 0.541
Thrombocytopenia 11（23.91） 9（18.75） 0.374 0.541
Nausea and vomiting 19（41.30） 15（31.25） 1.029 0.311
Loss of appetit 5（10.87） 4（8.33） 0.005 0.946
Diarrhea 10（21.74） 9（18.75） 0.130 0.718
Fatigue 4（8.70） 4（8.33） 0.094 0.759
Rash 6（13.04） 1（2.08） 2.658 0.103
Liver Function Abnormalities 6（13.04） 7（14.58） 0.047 0.829
Kidney Function Abnormalities 4（8.69） 3（6.25） 0.003 0.953
Hypothyroidism 6（13.04） 3（6.25） 0.590 0.442

3 Discussion

PD-1 is an immunosuppressive transmembrane
protein on the surface of T-lymphocytes, which can bind
to ligands expressed by tumor cells, leading to tyrosine
phosphorylation of the intracellular structural domain of
PD-1, inducing dephosphorylation of T-lymphocyte
receptor signaling molecules, inhibiting their downstream
signaling pathways, and restricting the proliferation
activation of T-lymphocytes and the cytokine production,
so that the tumor cells can escape from the killing activity
of the body[8-9]. Tislelizumab and other PD-1 inhibitors
can block the above pathway and reduce the immune
invasion of tumor cells. Tislelizumab has specific binding
epitopes such as aspartic acid Asp77 and arginine Arg86
residues, which have strong targeting affinity, and modify
the structure of the Fc segment. It reduces phagocytosis
effect-mediated T-cell damage, and has an excellent
anti-tumor activity[10].

Balance of CD4+/CD8+ ratio is an important
indicator for assessing the effect of immunotherapy for
malignant tumors, CD4+ T lymphocytes can not only
promote immune response, but also promote B
lymphocytes to produce specific antibodies and enhance
the killing activity of tumor cells of humoral immunity[11];
CD8+ T lymphocytes have a negative feedback inhibitory
effect on CD4+ T lymphocytes[12]; if the CD4+/CD8+ ratio
becomes more extensive, the balance will shift to the left,
suggesting that the body's cellular and humoral immunity
is strengthened and the immune escape of tumor cells is
inhibited[13]. In this study, at the end of 4 cycles of
treatment, the peripheral blood CD4+/CD8+ ratio of both
groups increased compared with that before treatment,
and it was higher in the tislelizumab group than in the
chemotherapy group, suggesting that tislelizumab
combined with platinum-containing double-drug first-line
treatment can regulate immune function effectively. The
immune evasion in advanced LUAD can be prevented,
which benefits the enhancement of anti-tumor effect. This
study also showed that the ORR of the tislelizumab group
was significantly higher than that of the chemotherapy
group, confirming that the immunotherapeutic effect of
tislelizumab was significant and could enhance the
anti-tumor effect. The phase 3 open-label randomized

controlled trial by Zhou et al[14] also showed that
tislelizumab was effective in immunotherapy for
progressive NSCLC, which could benefit patients in the
long term and prolong survival. However, due to the short
period that tislelizumab has been approved for the
first-line treatment of advanced LUAD in China and the
small sample size in the study, the survival of the two
groups has not been analyzed. The two groups should be
followed up and observed in the long term to evaluate the
effect of tislelizumab on the survival of elderly patients
with advanced LUAD.

It has also been reported that IGF-1 is a mitogen,
which is an essential factor for the transition of cells from
the G1 phase to the S phase, and the up-regulation of
IGF-1 suggests an enhanced role in cell growth. More
than 90% of IGF-1 binds explicitly to IGFBP-3 in the
peripheral blood circulation[15-16]. It has been suggested
that monitoring changes in patients' serum IGF-1 and
IGFBP-3 levels are beneficial to assessing tumor cell
growth[17]. In this study, serum IGF-1 levels decreased,
and IGFBP-3 levels increased in both groups after
treatment compared with those before treatment. The
magnitude of change in the tislelizumab group was
greater than that in the chemotherapy group, suggesting
that tislelizumab can down-regulate serum IGF-1 levels,
inhibit tumor cell growth and proliferation, and that
combined treatment can enhance the anti-tumor effect.
The safety of immunotherapy and chemotherapy, keeping
consistent, is the focus of clinical concern. Hematologic
toxicity and gastrointestinal reactions are common
adverse reactions of platinum-containing chemotherapy
[18-19]. PD-1 inhibitors, like tislelizumab, can lead to
adverse reactions include hypothyroidism, rash, etc.[20-22].
In this study, although the incidence of hypothyroidism
and rash in the tislelizumab group was slightly higher
than that in the chemotherapy group, the difference
between the two groups was not statistically significant.
This result may be related to the fact that there are not
many adverse reactions to tislelizumab on the one hand,
and the small sample size and low test efficacy of this
study may cause bias in the results on the other hand.
However, the adverse reactions in both groups mainly
belonged to grades 1-2, and no fatal severe events
occurred. This suggests that the safety of tislelizumab
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combined with pemetrexed and carboplatin regimen is
good.

In conclusion, the anti-tumor effect of tislelizumab
combined with platinum-containing double-drug in
elderly patients with advanced LUAD is remarkable,
which can improve the balance of CD4+/CD8+ ratio and
regulate the expression of serum IGF-1 and IGFBP-3
levels. The adverse reactions are controllable, and the
treatment protocol is safe and reliable.
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