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Background: Gastric cancer (GC) is one of the leading causes of cancer-related
death in China, and with the extensive development of conversion therapy, the
treatment of advanced unresectable gastric cancer (AUGC) patients has ushered
in a new dawn. This study aimed to analyze the efficacy of conversion therapy in
AUGC patients and explored the relevant factors affecting the efficacy.

Method: We collected information from GC patients who received conversion
therapy from this center and designed a retrospective study.

Results: We collected relevant clinical data from 160 patients with AUGC. A total
of 120 patients who underwent routine RO resection were identified as
conversion cases. A total of 25 patients (15.6%) achieved pCR, 92 patients
(57.5%) achieved objective response rate (ORR), 140 patients (87.5%) achieved
disease control rate (DCR), and 20 cases (12.5%) observed tumor progression.
There were 86 patients who achieved pathological downgrading, with a total
downgrading rate of 53.8%. Among the 160 patients, 37 patients (23.1%) had
postoperative complications of varying degrees. A total of 72 patients (45.0%) had
tumor recurrence/progression at the end of follow-up. The last chemotherapy
and surgery (CST) (OR = 1.046, 95% CI 1.013-1.081, p = 0.006), tumor invasion
(OR = 32.096, 95% CI 5.091-202.349, p < 0.001), and distant metastasis (OR =
7.050, 95% Cl 1.888-26.323, p = 0.004) were independent factors influencing
the efficacy of conversion therapy.

Conclusion: Conversion therapy may have a good therapeutic efficacy for
AUGC, and some clinical factors affect the efficacy response.
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1 Introduction

Gastric cancer (GC) is the third most common malignancy and
one of the leading causes of cancer-related deaths in China (1).
Most of the patients with GC treated clinically are in the advanced
stage. Surgery is the only choice to cure patients with GC, but
approximately 10% of GC patients cannot undergo surgery and
have to be treated with palliative care, with a median survival time
of 5 to 12 months (2, 3).

In recent years, with the advancement of anti-cancer drug
therapy, comprehensive treatment with drug therapy as the main
approach has been adopted for stage IV GC who cannot be operated
on; thereby, some of them can have the opportunity for radical
surgery (i.e, RO resection) and long-term survival after surgical
resection, and this approach is also known as conversion therapy (4).

Conversion therapy was first proposed by Bismuth et al. (5),
which improved the resection rate and prolonged the survival time of
patients with initially unresectable liver metastases of colorectal cancer
through chemotherapy and targeted therapy or immunotherapy.
According to Fukuchi et al’s research, conversion therapy may
make RO resection possible in this group of patients and
significantly improve survival rates (6, 7). Some recent institutional
studies have shown that the survival of stage III/IV unresectable
patients undergoing conversion surgery is 37 to 56 months (8).

However, owing to the heterogeneity of tumors, not all patients
can ultimately achieve RO resection (9). Therefore, it is particularly
important to accurately judge whether GC patients are suitable for
conversion therapy or not and whether the best curative effect can
be obtained.

This paper aimed to analyze the effectiveness of conversion
therapy for unresectable GC and study the relevant clinical factors
that affect treatment efficacy.

2 Materials and methods

2.1 Patient selection

We collected information from 160 GC patients who received
conversion therapy at the First Affiliated Hospital of Wenzhou
Medical University, China, from September 2017 to November
2023 and designed a retrospective study. All these patients
underwent preoperative chemotherapy and gastrectomy. The
selection strictly followed the inclusion and exclusion criteria.

The inclusion criteria were as follows: (1) all cases with
histologically confirmed gastric adenocarcinoma; (2) unresectable
advanced GC was determined by CT scanning and/or laparoscopic
observation (AJCC/AUCC 8th staging system); (3) the presence of
measurable lesions according to the Response Evaluation Criteria in
Solid Tumors version 1.1 guidelines (RECIST v1.1); (4) all GC
patients received drug chemotherapy with/without targeted therapy
or immunotherapy; (5) the tumors were judged to have adequate
response and were indicated in surgery by a multidisciplinary team
(MDT), and surgical resection was performed with the patient’s
informed consent; and (6) systemic examination was performed in
all gastrectomy specimens.
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The exclusion criteria were as follows: (1) with a history of
previous systemic treatment for GC such as targeted therapy,
chemotherapy, palliative gastrectomy, etc.; (2) gastric stump cancer
and recurrent GG; (3) previous or co-suffering from other malignant
tumors; (4) inoperable or unresected cases (i.e., laparoscopic
exploration without gastrectomy and gastrojejunostomy without
tumor resection); and (5) the CT images were not clear (such as
motion artifacts), and because we could not use it to measure the
diameter of the lesion, further efficacy determination cannot be made.

2.2 Conversion treatment regimens

The chemotherapy regimens included SOX (oxaliplatin plus S-
1), XELOX (oxaliplatin plus capecitabine), FLOT (5-fluorouracil
plus leucovorin, oxaliplatin, and docetaxel), FLOFOX (oxaliplatin
plus calcium levofolinate, 5-fluorouracil), AS (paclitaxel plus S-1),
TP (paclitaxel plus cisplatin), DS (S-1 plus docetaxel), and DOS
(docetaxel plus S-1, oxaliplatin).

Trastuzumab was recommended for patients with HER2-
positive cancers. The immunotherapy regimens included
camrelizumab, pembrolizumab, sintilimab, tislelizumab,
nivolumab, penpulimab, and serplulimab, and the treatment
schedule and dosage were determined based on the patient’s
general situation and medication application guidelines.

2.3 Efficacy evaluation of conversion
treatment and surgery candidate selection

From every two courses after the beginning of conversion
treatment, the post-treatment efficacy of chemotherapy was evaluated
comprehensively by combining imaging examination, endoscopy, and
laparoscopic exploration by a multidisciplinary team (MDT).

If the efficacy was evaluated as complete remission, partial
remission, or stable condition, then the MDT team discussed the
possibility of conversion surgery; if RO tumor resection was possible,
the so-called conversion surgery would be suggested, and the
patients’ informed consent was needed.

The criteria for lymph node dissection were performed
according to the Japanese Classification of Gastric Carcinoma
(14th edition) guidelines (10). The 8th edition of the American
Joint Committee on Cancer (AJCC) tumor—-node-metastasis
(TNM) classification was used for tumor staging (11). RECIST
vl.l (12) and tumor regression grade (TRG) (13) were used to
assess response to conversion therapy.

2.4 Variables

Baseline characteristics of GC patients, including name, gender,
age, hemoglobin, serum CEA, serum CA199, and distant metastasis,
were collected. Chemotherapy and surgical variables, including
chemotherapy regimens, immunotherapy, targeted therapy,
operative procedure, RO resection, combined resection, and the
number and size of harvested lymph nodes, were collected. Tumor-
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related variables included preoperative staging (cCTNM), postoperative
pathological stage (pTNM), histological type and grading, Borrmann
classification, Lauren’s classification, HER-2 status, signet ring cell
carcinoma, microsatellite stability, and TRG grading.

2.5 Definition

The definition of a progressive unresectable tumor included the
following: nodal involvement outside D1-3 stations, peritoneal
cancer index (PCI) > 6 (14), bilobar or multiple hepatic
metastases, and technically unresectable metastases (8).

Conversion therapy was defined as a comprehensive treatment
plan (including chemotherapy, radiotherapy, targeted treatment, and
immunotherapy by an MDT) aimed at patients who were unable to
undergo radical resection surgery in the initial stage, transforming
initially unresectable cancer into directly feasible RO resection cancer
(15). RO resection was defined as resection of primary and metastatic
tumors with no evidence of both macroscopic and microscopic
malignant tumor residue at near and distant sites.

Gastrectomy included total gastrectomy and distal subtotal
gastrectomy based on the tumor site, and reconstruction methods
included Billroth IT and Roux-en-Y. D2 and above lymphadenectomy
were performed routinely for radical gastrectomy patients.

Progression-free survival (PFS) was calculated as the time from
surgery to objective tumor progression, death, or the end of follow-
up. Overall survival (OS) was defined as the date from the start of
follow-up to tumor progression, death, or the end of follow-up.

2.6 Statistical analysis

Descriptive statistics were expressed as mean (SD) and median
[interquartile range (IQR)]. Continuous variables were compared
using the independent t-test or Mann-Whitney U test for
continuous variables, while categorical variables were compared
using chi-square tests or Fisher’s exact tests. The logistic model was
applied to evaluate the outcome factors, and the results were
expressed by odds ratio (OR) and 95% confidence interval (CI).
Variables with p < 0.05 in the univariate analysis were included in
the multivariate analysis. All analyses considered two-sided p < 0.05
as statistically significant. Analysis and plot tables were performed
by using SPSS software version 25.0.

This study has been approved by the review committees of the
institutions. All procedures were conducted in accordance with the
ethical standards of the relevant committees for human
experimentation (institutional and national), as well as the 1964
Helsinki Declaration and its subsequent versions (16).

3 Results
3.1 Clinicopathological characteristics

According to our inclusion and exclusion criteria, a total of 160
AGC patients ultimately were enrolled in this study. Among them,
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120 patients who underwent routine RO resection were identified as
conversion cases (Table 1). The TNM staging of all patients before
conversion therapy is shown in Table 2. Among them, there were 39
women (24.4%) and 121 men (75.6%), with a median age of 67.0
years (IQR 13.0 years).

All 160 cases were divided into two groups according to
postoperative pathologic efficacy evaluation results (according to
RECIST v1.1). Group 1 was defined as the good response group, in
which patients had both CR and PR efficacy evaluation. Group 2
was defined as the poor response group, whose efficacy of patients
was determined to be SD or PD (Table 3).

For baseline characteristics (Table 3), the median serum CEA level
was 3.9 (IQR 9.1) ng/mL in the good response group and 2.6 (IQR 4.7)
ng/mL in the poor response group, with statistically different overall
serum CEA levels between the two groups (t = 1.976, p = 0.048). Based
on the enhanced CT images at diagnosis in all patients, we also
statistically analyzed the differences in distant metastases, compared
with the poor response group, and the presence of distant metastasis
was lower in the good response group (26.1% vs. 30.9%), with statistical
difference () = 8.624, p = 0.035). There was no significant difference in
sex, age, hemoglobin, and serum CA199 between the two
groups (Table 3).

3.2 Chemotherapy regimens

All 160 patients underwent preoperative chemotherapy. Table 4
shows chemotherapy- and surgery-related variables for all patients.
Among them, 122 patients (77.2%) received the SOX regimen
(oxaliplatin plus S-1), 9 patients (5.7%) received the FLOT
regimen (5-fluorouracil, leucovorin, oxaliplatin, and docetaxel), 14
patients (8.9) received the AS regimen (paclitaxel plus S-1), and 13
patients (8.2%) had other chemotherapy regimens, including
XELOX (oxaliplatin plus capecitabine), FLOFOX (oxaliplatin plus
calcium levofolinate, 5-fluorouracil), TP (paclitaxel plus cisplatin),
DS (S-1 plus docetaxel), and DOS (docetaxel plus S-1, oxaliplatin).

Univariate analysis showed that there was no significant
statistical difference between the two groups in different
chemotherapy regimens (y* = 4.289, p = 0.232). A total of 21
(13.1%) patients received combined immunotherapy. The
proportion of patients receiving targeted therapy between the two
groups was not significantly different (4.3% vs. 5.9%). The median
cycle of chemotherapy was 3.0 (IQR 1.3) times.

3.3 Surgical procedures and CST

In Table 1, according to the different locations of the tumors, 89
patients underwent total gastrectomy (55.3%) and 71 patients
underwent distal gastrectomy (44.7%). The routine lymphadenectomy
was D2 or above, and D2 resection accounted for 94.6% of all cases. A
total of 23 patients required combined resection procedures, including
hepatectomy in 5 patients, splenectomy in 11 patients, cholecystectomy
in 2 patients, and intestinal resection in 2 patients. Of all 120 conversion
cases, 83 (90.2%) were in the good response group and 37 (54.4%) were
in the poor response group.
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TABLE 1 Conversion surgical intervention.

10.3389/fonc.2024.1435398

Groups
Variables Overall
Good response Poor response
;\fI::dTia(:z(s))R) 38.0 (16.0) 36.0 (12.3) 41,0 (18.0) 2,670 0.008
Surgical procedure (n, %) 0.088 0.767
Total gastrectomy 89 (55.3) 50 (54.3) 39 (56.7)
Partial gastrectomy 71 (44.7) 42 (45.7) 29 (43.3)
Lymph node dissection (n, %) 0.441 0.507
D2 139 (94.6) 78 (96.3) 61 (92.4)
D3 8 (5.4) 3 (3.7) 5 (7.6)
Radical surgery (1, %) 26.735 <0.001
RO 120 (75.0) 83 (90.2) 37 (54.4)
Palliative 40 (25.0) 9 (9.8) 31 (45.6)

“CST, Time interval between the last chemotherapy treatment and the surgery.

The median time interval between the last chemotherapy
and surgery (CST) in the good response group was 36.0 (IQR
12.3) days, while in the poor response group, it was 41.0 (IQR 18.0)

TABLE 2 The TNM factors and staging before and after
conversion treatment.

Post-conversion

Pre-conversion

Criteria treatment treatment
(n = 160, %) (n =160, %)

T factor

T0-2 0 (0) 52 (32.5)

T3 41 (25.6) 41 (25.6)

T4a 91 (56.9) 54 (33.8)

T4b 28 (17.5) 13 (8.1)
N factor

NO 6 (3.8) 74 (46.2)

N1 7 (4.4) 27 (16.9)

N2 62 (38.8) 21 (13.1)

N3 85 (53.1) 38 (23.8)
M factor

Mo 115 (71.9) 131 (81.9)

Ml 45 (28.1) 29 (18.1)
TNM stage

0-11 0(0) 73 (45.6)

111 106 (66.3) 49 (30.7)

IVA 9 (5.6) 9 (5.6)

IVB 45 (28.1) 29 (18.1)
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days. There was a statistically significant difference between the two
groups (z = 2.670, p = 0.008) (Table 1).

We observed the postoperative complications of all patients,
and the results are shown in Table 5: Among the 160 patients, 37
patients (23.1%) had postoperative complications of varying
degrees. The most common complications were postoperative
bleeding in 15 cases (40.5%) and pancreatic fistula in 7 cases
(18.9%). Among them, there were two cases (5.4%) of
postoperative abdominal bleeding combined with intestinal
obstruction and one case (2.7%) of pancreatic fistula combined
with abdominal abscess. In addition, five patients had Clavien-
Dindo grade >III (17), including three patients with postoperative
hemorrhage who underwent unplanned secondary operation (or an
endoscopic procedure), one patient with pyopneumopneumothorax
entering the ICU for treatment due to dyspnea, and one patient with
postoperative hemorrhage complicated with intestinal obstruction
entering the ICU after secondary hemostasis operation. Moreover,
all the remaining patients with Clavien-Dindo grade <III improved
after conservative treatment. All 37 patients were finally discharged
smoothly after conservative treatment.

3.4 Pathological results and response to
therapeutic therapy

As shown in Table 6, univariate analysis showed that there was
significant difference between the two groups in vascular
involvement ()(2 = 10.676, p < 0.001), neurological involvement
(F = 29.975, p < 0.001), tumor invasion (ypT) (y* = 42.531, p <
0.001), lymph node metastasis (ypN) (;f = 13.114, p < 0.001),
specific number of lymph node metastases (z = 3.668, p < 0.001),
and distant metastasis (ypM) (0 = 12.970, p < 0.001). Compared
with the diagnosis results, the proportion of patients with
postoperative pathological confirmation of distant metastasis was
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TABLE 3 The baseline clinicopathological characteristics before conversion therapy.

Groups

Variables

Overall

Good response

Poor response

Gender (n, %) 0.282 0.596
Male 121 (75.6) 71 (77.2) 50 (73.5)
Female 39 (24.4) 21 (22.8) 18 (26.5)
Age (years) 67.0 (13.0) 67.0 (11.7) 66.5 (15.0) 0439 0.661
Median (IQR)
Hemoglobin (n, %) 0.027 0.869
Normal 60 (37.5) 34 (37.0) 26 (38.2)
Abnormal 100 (62.5) 58 (63.0) 42 (61.8)
i::::nc(fgé;'g/m” 32(6.8) 3.9 (9.1) 26 (4.7) 1.976 0.048
i::::;cgéf) (kU7L) 10.2 (32.6) 10.4 (34.3) 10.1 (62.85) 0.133 0.894
Distance metastasis (1, %) 8.624 0.035
Non-metastases
Liver 15 (9.4) 11 (12.0) 4 (5.9)
Peritoneum 11 (6.9) 2(2.2) 9 (13.2)
Other sites 19 (11.9) 11 (12.0) 8(11.8)

significantly reduced in the total population [45 cases (28.1%) vs. 29
cases (18.1%)] (Tables 3, 7). The proportion of distant metastasis in

the good response group was significantly lower than that in the

poor response group [8 (8.7%) vs. 21 (30.9%)].

TABLE 4 Conversion treatment regimens and cycles.

The tumor pathological response in all cases was evaluated
according to the evaluation criteria for solid tumor efficacy (RECIST
vl.1) and TRG grading (as shown in Table 8). A total of 160
enrolled patients were classified into four categories based on the

Groups
Variables Overall
Good response Poor response
;ll:"a‘:]:gg)y cycle (time) 3.0 (13) 3.0 (1.0) 3.0 (2.0) 0.190 0.849
Chemotherapy regimen (n, %) 4.289 0.232
350X 122 (77.2) 70 (77.8) 52 (76.5)
"FLOT 9 (5.7) 7 (7.8) 2(2.9)
°AS 14 (8.9) 5 (5.6) 9 (13.2)
9Others 13 (82) 8 (8.9) 5 (7.4)
Immunotherapy (1, %) 0.966 0.326
Yes 21 (13.1) 10 (10.9) 11 (16.2)
No 139 (86.9) 82 (89.1) 57 (83.8)
Targeted therapy (n, %) 0.005 0.942
Yes 8 (5.0) 4(4.3) 4 (5.9)
No 152 (95.0) 88 (95.7) 64 (94.1)

“SOX: oxaliplatin plus S-1.
PFLOT: 5-fluorouracil plus leucovorin, oxaliplatin, and docetaxel.
€AS: paclitaxel plus S-1.

9Others: including other chemotherapy regimens beyond the above: ® XELOX (oxaliplatin plus capecitabine); ® FLOFOX (oxaliplatin plus calcium levofolinate, 5-fluorouracil); ® TP (paclitaxel
plus cisplatin); @ DS (S-1 plus docetaxel); ® DOS (docetaxel plus S-1, oxaliplatin). Clinicians determined the appropriate dose and treatment schedule.
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TABLE 5 Postoperative complications after conversion surgery. RECIST vl.1 efficacy evaluation level: complete response (pCR),
partial response (pPR), stable disease (pSD), and progression
Cases (n = 160) | Percentage (%) disease (pPD). Among them, 25 patients (15.6%) achieved pCR,
92 patients (57.5%) achieved objective response rate (ORR), 140

Postoperative

complications

Abdominal hemorrhage 15 400 patients (87.5%) achieved disease control rate (DCR), and 20 cases
Anastomotic fistula 2 54 (12.5%) observed tumor progression. Among them, in 37 patients,
) ) although the total diameter of their target lesion was less than 30%,
Anastomotic stenosis 1 2.7 .
and the efficacy of RECIST vl.1 was assessed as SD, their
Bowel obstruction 4 108 postoperative pathology suggested radical (RO) resection.
Incision infection 2 54 According to the TRG, the patients were also classified into four
) categories (0-3 levels), and no or fewer tumor residues were found
Intra-abdominal abscess 1 2.7 . . .
in postoperative pathology (0-1 levels) in 60 cases (37.5%).
Lymphatic fistula 3 8.1
Pancreatic fistula 7 18.9
il leakage , o 3.5 Down-staging and survival outcomes
Pyopneumothorax 1 2.7 Changes in TNM staging between before and after conversion
Bacteremia ) 4 therapy for all patients are listed in Table 2. All patients were

enrolled with a T-stage of T3-4, while 52 patients (32.5%) dropped

TABLE 6 Clinicopathological characteristics of unresectable gastric cancer.

Groups
Variables Overall
Good response Poor response
i‘:‘;}:ﬁr (?32';1 ph nodes 1.0 (6.8) 0(20) 3.0 (10.0) 3.668 <0.001
Gross type (1, %) 0.002 >0.999
Ulcerative type 111 (82.2) 55 (82.1) 56 (82.4)
Non-ulcer type 24 (17.8) 12 (17.9) 12 (17.6)
Signet-ring cell carcinoma (n, %) 2.873 0.090
Yes 22 (13.8) 9 (9.8) 13 (19.1)
Non 138 (86.3) 83 (90.2) 55 (80.9)
*Lauren class (1, %) 1.416 0.493
Diffuse type 51 (45.5) 25 (47.2) 26 (44.1)
Intestinal type 30 (26.8) 16 (30.2) 14 (23.7)
Mixed type 31 (27.7) 12 (22.6) 19 (32.2)
Histopathology (n, %) 2.571 0.277
Poorly differentiated 95 (72.0) 45 (70.3) 50 (73.5)
Moderately 32 (24.2) 18 (28.1) 14 (20.6)
Well 5(3.8) 1(1.6) 4 (5.9)
*Vascular invol (1, %) 10.676 0.001
Positive 61 (38.4) 25 (27.5) 36 (52.9)
Negative 98 (61.6) 66 (72.5) 32 (47.1)
“Neurological invol (1, %) 29.975 <0.001
Positive 77 (48.4) 27 (29.7) 50 (73.5)
Negative 82 (51.6) 64 (70.3) 18 (26.5)
HER-2 status (n, %) 0.023 0.879
(Continued)
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TABLE 6 Continued

10.3389/fonc.2024.1435398

Groups
Variables
Good response Poor response
Positive 49 (34.5) 27 (35.1) 22 (33.8)
Negative 93 (65.5) 50 (64.9) 43 (66.2)
IMSI status (1, %) 0.054 >0.999
PMMR 124 (95.4) 68 (95.8) 56 (94.9)
dMMR 6 (4.6) 3 (4.2) 3(5.1)
“EGFR (n, %) 1.148 0.284
Negative 10 (14.1) 7 (20.0) 3(8.3)
Positive 61 (85.9) 28 (80.0) 33 (91.7)
ypT (1, %) 42531 <0.001
ypTO-2 52 (32.5) 49 (53.3) 3 (4.4)
ypT3-4 108 (67.5) 43 (46.7) 65 (95.6)
ypN (n, %) 13.114 <0.001
ypNO-1 101 (63.1) 69 (75.0) 32 (47.1)
ypN2-3 59 (36.9) 23 (25.0) 36 (52.9)
yPM (1, %) 12.970 <0.001
ypMO 131 (81.9) 84 (91.3) 47 (69.1)
ypM1 29 (18.1) 8 (8.7) 21 (30.9)

Lauren classification (Lauren class); "Vascular involvement (Vascular invol); “neurological involvement (Neurological invol); Imicrosatellite instability (MSI); “Epidermal growth factor

receptor (EGFR).

below T3 after treatment. The proportion of N2-3 patients
decreased from 91.9% (n = 147) before treatment to 36.9% (n =
59). Sixteen patients (10.0%) experienced a decrease from M1 to
MO. All patients were in stages III and IV before conversion
treatment, but after treatment, 45.6% (n = 73) were in stages 0-1I,
of which 57 cases (62.0%) were in the good response group, and all
cases that dropped to stage 0 (n = 23, 25.0%) were in this group.
Comparing the TNM staging (stages 0-IV) of all patients before and
after treatment, a total of 86 patients achieved pathological
downgradation, with a total downgradation rate of 53.8%.

To further explore the effect of conversion therapy on patient
survival outcomes, all patients were followed up after surgery. Based
on whether RO resection was performed, all 160 patients were
divided into two groups for subgroup analysis; that is, patients
who underwent RO resection were defined as the conversion group,
while patients who did not undergo RO surgery were defined as the

TABLE 7 Postoperative pathological confirmed distant metastasis.

IS ERENEENENES Cases (n = 29) Percentage (%)

Liver 6 20.7
No.16 lymph node 3 10.3
Peritoneum 10 345
Other abdominal organs 10 345

Frontiers in Oncology

non-conversion group. The median follow-up time for all patients
was 14.7 (IQR 14.6) months, and the median PFS and OS were 22.2
and 26.0 months in the conversion group, respectively, whereas the
median PFS and OS in the non-conversion group were 7.7 and 13.2
months, respectively. At the end of follow-up, a total of 72 patients
(45.0%) experienced tumor recurrence/progression, and the
proportion of recurrence/progression in the conversion group
(39.2%) was significantly lower than that (62.5%) in the non-
conversion group. Among patients who achieved pCR, the
postoperative recurrence was observed in five cases (Table 8).

3.6 Multivariate logistic regression analysis
of conversion therapy

Univariate analysis showed significant differences in serum
CEA, the interval between the last chemotherapy and surgery
(CST), number of lymph node metastases, radical surgery, neural
involvement, vascular involvement, tumor invasion, lymph node
metastasis, and distant metastasis, but no significant differences
were observed in gender, age, serum CA199, chemotherapy
regimen, gastric surgery, lymph node dissection, HER-2 status,
and signet ring cell carcinoma.

To further explore the independent influencing factors for
conversion therapy efficacy, we included meaningful indicators
from univariate analysis as covariates in multivariate logistic
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TABLE 8 Response results and survival outcomes of conversion
therapy efficacy.

Assessment Cases (n = 160)  Percentage (%)

Postoperative pathological efficacy

*pCR 25 15.6
"pPR 67 41.9
pSD 48 30.0
4pPD 20 125
¢TRG grade
0 25 15.6
1 35 21.9
2 60 37.5
3 40 25.0
Recurrence
Yes 72 45.0
No 88 55.0

“Pathological complete remission (PCR); bPathological partial remission (pPR); “Pathological
stable condition pSD; “Pathological progressive disease pPD; Tumor Regression
Grade (TRG).

regression analysis. The results showed that the following factors
had a statistically significant impact on the response to conversion
therapy efficacy: (1) the longer interval between the last
chemotherapy and surgery (CST), the higher the probability of
low or no response (OR = 1.046, 95% CI 1.013-1.081, p = 0.006); (2)
the tumor invasion of ypT3-4 increasing the risk of low or no
response to conversion therapy (OR = 32.096, 95% CI 5.091-
202.349, p < 0.001); and (3) distant metastasis (M1) affecting the
patients’ response to conversion therapy (OR = 7.050, 95% CI
1.888-26.323, p = 0.004) (Table 9).

4 Discussion

The argument for conversion therapy of GC was first proposed
by Nakajima et al. (18) more than 20 years ago, who suggested that
RO resection could be performed after chemotherapy for
unresectable GC and that such patients had a longer OS. In this
study, we reviewed the clinical and pathological characteristics of
160 patients before and after receiving conversion therapy and
evaluated the efficacy response of all patients according to the
RECIST V.1.1 standard. Our research indicates that some factors
have a significant impact on the effectiveness of conversion therapy,
and the better the response to conversion therapy, the benefit of
conversion therapy on patients’ postoperative survival outcomes
becomes significant.

In this study, 120 patients (75.0%) were eligible for radical
resection after conversion therapy. We also compared the TNM
staging of all patients before and after treatment, and the total
down-staging rate reached 53.8%. At present, there are many
international reports on the effectiveness of conversion therapy.
According to the report, the proportion of patients who can

Frontiers in Oncology

10.3389/fonc.2024.1435398

undergo surgery after conversion is 25%-80%, and the RO
resection rate of surgical patients is between 15% and 65% (15,
19, 20). Comparing these reports indicated that our study had a
high conversion success rate, and more than half of them could
achieve pathological regression or even complete pathological
regression after conversion treatment.

An international study published in The Lancet in 2021 (21)
showed that among 1,337 patients undergoing GC surgery from 263
hospitals, there were 612 (46.3%) postoperative complications. Among
them, major complications (Clavien-Dindo grade >III) occurred in 192
cases (14.5%). This study provided a unique prospective dataset for the
occurrence of postoperative complications and outcomes in patients
undergoing GC surgery worldwide. In our study, the incidence of early
complications after conversion surgery was 23.1%, with five cases
(3.1%) having a Clavien-Dindo grade =2III, and the remaining
complications were required only relevant conservative treatment to
improve. This result indicated that our conversion surgery could ensure
a certain level of safety and feasibility, and the early postoperative
quality of life for cancer patients would not bring additional burdens.

A clinical study by Xue et al. (22) showed that the RO removal
rate after conversion in patients with stage IV GC was 59.6%, and
the postoperative ORR could reach 61.7%. Their results proved that
conversion therapy could provide a higher possibility of stage I cure
for cancer patients. However, their study did not show a significant
relationship between conversion surgery and long-term outcomes
in patients with AGC. In this study, the overall objective response
rate (ORR) of the population was 57.5%, and the final pCR rate was
15.6%. Follow-up analysis of the prognosis of all cases showed that
the median PFS and median OS of 120 cases receiving conversion
therapy were significantly higher than those of non-conversion
therapy, which proved that conversion therapy had a significant
benefit on the survival outcome and long-term prognosis of AGC
patients. The better the pathological efficacy grade after conversion
surgery, the higher the survival benefit of patients.

Admittedly, there were also some cases in our study that did not
benefit from conversion therapy. These cases did not receive good
pathological benefits after conversion therapy, and postoperative
pathological examination often reveals tumor progression, which
eventually leads to poor survival rate. This indicates that there are
individual differences in conversion therapy, and not all patients
can benefit from it. Different physiological, pathological, or clinical
factors may affect the performance of therapeutic efficacy, thereby
affecting the prognosis of patients.

Understanding the depth of primary tumor invasion and lymph
node involvement is of great significance for the diagnosis and
treatment of GC, and its impact on the efficacy and prognosis of
conversion therapy cannot be ignored. A retrospective study by
Sagawa et al. (23) showed that the median OS of stage IV GC
patients undergoing gastrectomy was 40.0 months, and pathological
tumor depth and lymph node involvement were important
prognostic factors for GC by statistical analysis. Other studies
have also shown that ypT staging and lymph node involvement
have a significant effect on the efficacy of conversion therapy (24,
25). In this study, we observed that the ypT staging was an
independent risk factor for conversion therapy response in GC
patients, and patients with postoperative pathological staging ypT3-
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TABLE 9 Multivariate logistic regression analysis on conversion surgery.

10.3389/fonc.2024.1435398

95% ClI
Variables Sratn. Lower
limit
Serum CEA -0.018 0.011 2.592 0.107 0.982 0.961 1.004
CST 0.046 0.017 7.468 0.006 1.047 1.013 1.082
Number of
lymph node 0.076 0.057 1.789 0.181 1.079 0.965 1.206
Radical surgery
RO* 0.160 0.833 0.037 0.848 1.173 0.229 6.010
Palliative
Nerve involvement
Negative* 0.773 0.492 2.470 0.116 2.165 0.826 5.676
Positive
Vascular involvement
Negative* —0.082 0.570 0.020 0.886 0.922 0.302 2.816
Positive
ypT
0-2* 3.490 0.950 13.495 <0.001 32.789 5.094 211.153
3-4
ypN
0-1* -0.278 0.759 0.134 0.714 0.757 0.171 3.356
2-3
ypM
0* 1.848 0.860 4618 0.032 6.346 1.176 34237

Control (Reference) group*.

4 had relatively poor efficacy, but the correlation between lymph
node metastasis and efficacy response was not yet clear, and further
research is needed to confirm.

One of the reasons why certain cancers cannot be resected is the
distant metastasis of the tumor. Among the 160 patients in this
study, a total of 29 patients (18.1%) had distant metastases
confirmed by pathology after surgery. We analyzed the impact of
distant metastasis on the response to conversion therapy, and the
results showed that distant metastasis was an independent risk
factor affecting the response to conversion therapy. A study (26)
based on the National Cancer Database (NCDB) in the United
States showed that 26% of GC patients had liver metastases, 43%
had peritoneal metastases, and 20% had distant lymph node
metastases. This is similar to our findings; the most common sites
of metastasis in the 29 patients with distant metastases were
peritoneum (34.5%) and liver (20.7%). A randomized GERCOR
study showed that the effective rate of oxaliplatin and FU/LV
infusion (FOLFOX) regimen for liver metastasis of colorectal
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cancer was 54%, which demonstrated the effectiveness of
preoperative chemotherapy for liver metastasis regression (27).
CheckMate 649 study showed that the median OS of GC patients
combined with peritoneal metastasis after immunochemotherapy
was worse than that of patients without peritoneal metastasis (9.5
months vs. 15.6 months), which confirmed that peritoneal
metastasis has a significant impact on the prognosis of GC
patients (28). The prognosis of patients is often influenced by a
combination of multiple factors, and the above studies have not
demonstrated a direct association between distant metastasis and
the response to conversion therapy for GC.

Chen et al. (29) emphasized adaptive immune nonresponse in
gastric signet ring cell carcinoma (GSRCC) and the mediating role
of CXCLI13 in the tumor immune microenvironment (TIME). In
the study of Liang et al. (30), there was a significant correlation
between the presence of signet-ring cell carcinoma and tumor
recurrence. However, histological signet-ring cell carcinoma did
not prove to have an effect on the conversion effect in this study
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(" = 2.873, p = 0.090), and further studies on the heterogeneity and
microenvironment features of signet-ring cell carcinoma are needed
to obtain better conversion effect.

In our study, there were still some patients who did not benefit
from the conversion therapy, which may be related to the specific
biological behavior and sensitivity of GC to conversion drugs. Some
GC-related studies have conducted more in-depth studies on the
efficacy and mechanism of drugs using RECIST v.1.1 as the efficacy
standard and explored the impact of different systems on ORR (31-
33). The German phase II AIOFLOTS3 trial investigated the efficacy
of conversion therapy with the FLOT regimen in 238 stage IV GC
patients from 52 centers, and the results showed that patients who
underwent conversion surgery had better survival outcomes than
those who did not undergo conversion surgery (34). In addition,
relevant studies have shown that the combination of immune
checkpoint inhibitors (ICIs) and chemotherapy can exert
synergistic anti-tumor activity by modulating the immune system
or reshaping the tumor microenvironment (15). The study of
Janjigian et al. (35) showed that nivolumab was the first PD-1
inhibitor to show superior OS, PFS benefits, and an acceptable
safety profile in patients with previously untreated advanced GC.
Since then, chemotherapy combined with the nivolumab regimen
has become the first-line treatment for unresectable GC. In a
prospective study by Li et al. (36), the combination of
camrelizumab, apatinib, and S-1 + oxaliplatin was used to treat
cT4a/bN+ GC, and it promoted active immune cell infiltration by
reducing tumor mutation/neoantigen burden (TMB/TNB) to
remodel the immune microenvironment and induce an anti-
tumor immune response.

The result showed that the MPR+(MPR&CPR) rate was 27.8%,
and 13 (76.5%) of 17 patients with RO resection had no recurrence.
This indicates that this new adjuvant/conversion therapy regimen is
safe and effective. From the above results, it can be concluded that
different conversion therapy regimens also have different
therapeutic effects on patients with advanced GC. Our study did
not show statistically significant differences in the use of different
chemotherapy regimens and immune and targeted therapies.
Further clinical research studies are needed to determine how to
choose the best conversion plan, how to improve the effectiveness of
conversion therapy, and how to obtain better survival benefits.

The choice of timing for conversion surgery has a significant
impact on the response and prognosis of conversion therapy.
However, some GC patients may miss the optimal surgical
opportunity due to the toxic side effects of chemotherapy drugs,
tumor-related complications, and the patient’s own nutritional
status, which is obviously not conducive to the prognosis of
patients. A study by Sagawa et al. (37) demonstrated that delayed
conversion surgery for stage IV cancer could improve the 3-year
survival rate. Some GC conversion studies suggested an interval of 4
to 6 weeks as the surgical interval, but there is no clear evidence to
support the correctness of this interval (38, 39). Ling et al.’s study
(40) showed that patients with a surgical interval >6 weeks had
poorer OS compared to patients at 4-6 weeks, but there was no
significant difference in disease-free survival between the two
groups of patients. Overall, there is no consensus on the
appropriate surgical interval (CTS) for patients with AGC after
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completion of chemotherapy. In this study, the median CST of
patients in the responding group was 36.0 (31.0, 43.3) days, while in
the non-responding group, it was 41.0 (34.0, 52.0) days.
Multivariate analysis showed that CST was a risk factor for
relatively poor response to conversion therapy, and the longer the
CST, the higher the risk of poor response. More research is needed
to confirm this result.

The main methods for evaluating the timing of chemotherapy
surgery for conversion cases are imaging examination methods and
laparoscopic exploration. However, in our research analysis, we
found significant differences between preoperative tumor
radiological staging and postoperative tumor pathological staging
in some patients. Some suspected tumor sites in preoperative
radiological abnormalities were not found to have evidence of
tumor presence in postoperative pathological examination.

Some related studies compared the radiological consistency
between baseline CT scanning and histopathological staging, and
the results showed that the T-stage was 69%-88%, and the N-stage
was 51%-71% (30). Cascone et al. (41) proposed the term “Lymph
Node Immune Flare (NIF)” in their study, suggesting that this
radiological pathological difference in lymph nodes may be due to
inflammation after chemotherapy and immunotherapy, rather than
true tumor residue. This warns us that the imaging staging of tumors
is not entirely accurate, and it is necessary to combine the patients’
clinical symptoms with various technical means to accurately select
the best surgical timing and achieve the best conversion effect.

The main limitation of this study is that it is a single-center
retrospective study with a small sample size, and owing to the
heterogeneity of tumors and significant inconsistencies in
chemotherapy regimens and surgical resection ranges, it is difficult
to explore the impact of some variables on the efficacy of conversion
therapy, and some arguments still need further research to verify.

5 Conclusion

Our study suggests that effective conversion therapy can
improve the RO resection rate of advanced GC and provide better
survival outcomes for these patients. High T-stage primary tumor
with infiltration, distant metastasis, and inappropriate timing of
conversion surgery may have a significant adverse effect on the
therapeutic response of GC patients to conversion therapy. This
study is expected to provide reference for subsequent research on
conversion therapy for GC.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Ethics
Committee in Clinical Research of the First Affiliated Hospital of

frontiersin.org


https://doi.org/10.3389/fonc.2024.1435398
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Han et al.

Wenzhou Medical University. The studies were conducted in
accordance with the local legislation and institutional
requirements. The ethics committee/institutional review board
waived the requirement of written informed consent for
participation from the participants or the participants’ legal
guardians/next of kin because This study was a retrospective
study and did not pose any risk or harm to participants.

Author contributions

SYH: Conceptualization, Data curation, Formal Analysis,
Investigation, Writing — original draft. SLH: Conceptualization,
Methodology, Validation, Writing - review & editing. JQ:
Conceptualization, Writing - review & editing. MG:
Conceptualization, Writing - review & editing. JF:
Conceptualization, Writing — review & editing.

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. This
research was supported by the Joint Funds of the Zhejiang

References

1. Smyth EC, Nilsson M, Grabsch HI, van Grieken NC, Lordick F. Gastric cancer.
Lancet. (2020) 396:635-48. doi: 10.1016/S0140-6736(20)31288-5

2. Findakly D, Forlemu A, Kosa D, Amar S. The impact of sociodemographic
characteristics on gastric cancer outcomes: A retrospective review of a large single
center study. J Clin Oncol. (2021) 39:172-2. doi: 10.1200/jc0.2021.39.3_suppl.172

3. Van Cutsem E, Sagaert X, Topal B, Haustermans K, Prenen H. Gastric cancer.
Lancet. (2016) 388:2654-64. doi: 10.1016/S0140-6736(16)30354-3

4. Seo H, Park C, Song K, Jung Y. Gastrectomy after chemotherapy: A new paradigm
for the treatment of stage IV gastric cancer. J Clin Oncol. (2017) 35:127-7. doi: 10.1200/
jc0.2017.35.4_suppl.127

5. Bismuth H, Adam R, Levi F, Farabos C, Waechter F, Castaing D, et al. Resection of
nonresectable liver metastases from colorectal cancer after neoadjuvant chemotherapy.
Ann Surg. (1996) 224:509-20. doi: 10.1097/00000658-199610000-00009

6. Fukuchi M, Ishiguro T, Ogata K, Suzuki O, Kumagai Y, Ishibashi K, et al.
Prognostic role of conversion surgery for unresectable gastric cancer. Ann Surg Oncol.
(2015) 22:3618-24. doi: 10.1245/s10434-015-4422-6

7. Yamaguchi K, Yoshida K, Tanahashi T, Takahashi T, Matsuhashi N, Tanaka Y,
et al. The long-term survival of stage IV gastric cancer patients with conversion therapy.
Gastric Cancer. (2017) 21:315-23. doi: 10.1007/s10120-017-0738-1

8. Solaini L, Ministrini S, Bencivenga M, D’Ignazio A, Marino E, Cipollari C, et al.
Conversion gastrectomy for stage IV unresectable gastric cancer: a GIRCG
retrospective cohort study. Gastric Cancer. (2019) 22:1285-93. doi: 10.1007/s10120-
019-00968-2

9. Lorenzen S, Blank S, Lordick F, Siewert JR, Ott K. Prediction of response and
prognosis by a score including only pretherapeutic parameters in 410 neoadjuvant
treated gastric cancer patients. Ann Surg Oncol. (2012) 19:2119-27. doi: 10.1245/
510434-012-2254-1

10. Japanese Gastric Cancer Association. Japanese classification of gastric carcinoma.
14th ed. Tokyo: Kanehara (2010).

11. Amin MB, Greene FL, Edge SB, Compton CC, Gershenwald JE, Brookland RK,
et al. The Eighth Edition AJCC Cancer Staging Manual: Continuing to build a bridge
from a population-based to a more “personalized” approach to cancer staging. Ca-
Cancer ] Clin. (2017) 67:93-9. doi: 10.3322/caac.21388

12. Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH, Sargent D, Ford R, et al.
New response evaluation criteria in solid tumours: revised RECIST guideline (version
1.1). Eur J Cancer. (2009) 45:228-47. doi: 10.1016/j.ejca.2008.10.026

Frontiers in Oncology

11

10.3389/fonc.2024.1435398

Provincial Natural Science Foundation of China under Grant
No. ZY24H160013.

Acknowledgments

Language revision was performed by a native English-speaker.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

13. Ryan R, Gibbons D, Hyland JM, Treanor D, White A, Mulcahy HE, et al.
Pathological response following long-course neoadjuvant chemoradiotherapy for
locally advanced rectal cancer. Histopathology. (2005) 47:141-6. doi: 10.1111/.1365-
2559.2005.02176.x

14. Sugarbaker PH. A curative approach to peritoneal carcinomatosis from colorectal
cancer. Semin Oncol. (2005) 32:568-73. doi: 10.1053/j.seminoncol.2005.06.009

15. Hu C, Terashima M, Cheng X. Conversion therapy for stage IV gastric cancer.
Sci Bull. (2023) 68:653-6. doi: 10.1016/j.scib.2023.03.011

16. World Medical Association. Declaration of Helsinki: ethical principles for
medical research involving human subjects. Jama-] Am Med Assoc. (2013) 310:2191-
4. doi: 10.1001/jama.2013.281053

17. Dindo D, Demartines N, Clavien PA. Classification of surgical complications: a
new proposal with evaluation in a cohort of 6336 patients and results of a survey. Ann
Surg. (2004) 240:205-13. doi: 10.1097/01.51a.0000133083.54934.ae

18. Nakajima T, Ota K, Ishihara S, Oyama S, Nishi M, Ohashi Y, et al. Combined
intensive chemotherapy and radical surgery for incurable gastric cancer. Ann Surg
Oncol. (1997) 4:203-8. doi: 10.1007/BF02306611

19. Sato Y, Ohnuma H, Nobuoka T, Hirakawa M, Sagawa T, Fujikawa K, et al.
Conversion therapy for inoperable advanced gastric cancer patients by docetaxel,
cisplatin, and S-1 (DCS) chemotherapy: a multi-institutional retrospective study.
Gastric Cancer. (2016) 20:517-26. doi: 10.1007/s10120-016-0633-1

20. Okabe H, Hata H, Hosogi H, Ueda S, Ota S, Kinjo Y, et al. A phase 2 study of
induction chemotherapy using docetaxel, cisplatin, and S-1 for gastric cancer with
peritoneal metastasis (KUGC06). Ann Surg Oncol. (2019) 26:1779-86. doi: 10.1245/
510434-019-07229-7

21. GlobalSurg Collaborative and National Institute for Health Research Global
Health Research Unit on Global Surgery. Global variation in postoperative mortality
and complications after cancer surgery: a multicentre, prospective cohort study in 82
countries. Lancet. (2021) 397:387-97. doi: 10.1016/S0140-6736(21)00001-5

22. Xue Q, Wang B, Wang X, Ding X, Liu Y, Wang X, et al. 151P CO-STAR: Surgical
conversion feasibility trial of sintilimab (PD-1 inhibitor) combined with doublet
chemotherapy (Nab-PTX & S-1) and apatinib (anti-angiogenic TKI) for the first-line
treatment of stage IV gastric cancer (GC). Ann Oncol. (2021) 32:51445-6. doi: 10.1016/
j.annonc.2021.10.170

23. Sagawa T, Sato Y, Hamaguchi K, Hirakawa M, Nagashima H, Waga E, et al.
Conversion gastrectomy for stage IV unresectable gastric cancer: A retrospective cohort
study. J Clin Oncol. (2020) 38:298-8. doi: 10.1200/jc0.2020.38.4_suppl.298

frontiersin.org


https://doi.org/10.1016/S0140-6736(20)31288-5
https://doi.org/10.1200/jco.2021.39.3_suppl.172
https://doi.org/10.1016/S0140-6736(16)30354-3
https://doi.org/10.1200/jco.2017.35.4_suppl.127
https://doi.org/10.1200/jco.2017.35.4_suppl.127
https://doi.org/10.1097/00000658-199610000-00009
https://doi.org/10.1245/s10434-015-4422-6
https://doi.org/10.1007/s10120-017-0738-1
https://doi.org/10.1007/s10120-019-00968-2
https://doi.org/10.1007/s10120-019-00968-2
https://doi.org/10.1245/s10434-012-2254-1
https://doi.org/10.1245/s10434-012-2254-1
https://doi.org/10.3322/caac.21388
https://doi.org/10.1016/j.ejca.2008.10.026
https://doi.org/10.1111/j.1365-2559.2005.02176.x
https://doi.org/10.1111/j.1365-2559.2005.02176.x
https://doi.org/10.1053/j.seminoncol.2005.06.009
https://doi.org/10.1016/j.scib.2023.03.011
https://doi.org/10.1001/jama.2013.281053
https://doi.org/10.1097/01.sla.0000133083.54934.ae
https://doi.org/10.1007/BF02306611
https://doi.org/10.1007/s10120-016-0633-1
https://doi.org/10.1245/s10434-019-07229-7
https://doi.org/10.1245/s10434-019-07229-7
https://doi.org/10.1016/S0140-6736(21)00001-5
https://doi.org/10.1016/j.annonc.2021.10.170
https://doi.org/10.1016/j.annonc.2021.10.170
https://doi.org/10.1200/jco.2020.38.4_suppl.298
https://doi.org/10.3389/fonc.2024.1435398
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Han et al.

24. Ministrini S, Bencivenga M, Solaini L, Cipollari C, Sofia S, Marino E, et al. Stage
IV gastric cancer: the surgical perspective of the italian research group on gastric
cancer. Cancers (Basel). (2020) 12:1-1. doi: 10.3390/cancers12010158

25. Sagawa T, Hamaguchi K, Sakurada A, Tamura F, Hayashi T, Fujikawa K, et al.
Predictive factors for long-term survival after conversion surgery for unresectable
gastric cancer: A retrospective analysis. J Clin Oncol. (2017) 35:205-5. doi: 10.1200/
jc0.2017.35.4_suppl.205

26. Sirody J, Kaji AH, Hari DM, Chen KT. Patterns of gastric cancer metastasis in
the United States. Am ] Surg. (2022) 224:445-8. doi: 10.1016/j.amjsurg.2022.01.024

27. Tournigand C, André T, Achille E, Lledo G, Flesh M, Mery-Mignard D, et al.
FOLFIRI followed by FOLFOX6 or the reverse sequence in advanced colorectal cancer:
A randomized GERCOR study. J Clin Oncol. (2023) 41:3469-77. doi: 10.1200/
]CO.22.02774

28. Janjigian Y, Ajani J, Moehler M, Garrido M, Gallardo C, Shen L, et al. LBA7
Nivolumab (NIVO) plus chemotherapy (Chemo) or ipilimumab (IPI) vs chemo as
first-line (1L) treatment for advanced gastric cancer/gastroesophageal junction cancer/
esophageal adenocarcinoma (GC/GEJC/EAC): CheckMate 649 study. Ann Oncol.
(2021) 32:51329-30. doi: 10.1016/j.annonc.2021.08.2131

29. Chen]J, LiuK, Luo Y, Kang M, Wang J, Chen G, et al. Single-cell profiling of tumor
immune microenvironment reveals immune irresponsiveness in gastric signet-ring cell
carcinoma. Gastroenterology. (2023) 165:88-103. doi: 10.1053/j.gastro.2023.03.008

30. Liang H, Yan X, Li Z, Chen X, Qiu Y, Li F, et al. Clinical outcomes of conversion
surgery following immune checkpoint inhibitors and chemotherapy in stage IV gastric
cancer. Int J Surg. (2023) 109:4162-72. doi: 10.1097/]59.0000000000000738

31. Wainberg ZA, Enzinger PC, Kang YK, Qin S, Yamaguchi K, Kim IH, et al.
Bemarituzumab in patients with FGFR2b-selected gastric or gastro-oesophageal
junction adenocarcinoma (FIGHT): a randomised, double-blind, placebo-controlled,
phase 2 study. Lancet Oncol. (2022) 23:1430-40. doi: 10.1016/S1470-2045(22)00603-9

32. Shah MA, Bodoky G, Starodub A, Cunningham D, Yip D, Wainberg ZA, et al.
Phase III study to evaluate efficacy and safety of andecaliximab with mFOLFOX6 as
first-line treatment in patients with advanced gastric or GEJ adenocarcinoma
(GAMMA-1). ] Clin Oncol. (2021) 39:990-1000. doi: 10.1200/JC0O.20.02755

33. Catenacci DVT, Kang YK, Park H, Uronis HE, Lee KW, Ng MCH, et al.
Margetuximab plus pembrolizumab in patients with previously treated, HER2-positive

Frontiers in Oncology

12

10.3389/fonc.2024.1435398

gastro-oesophageal adenocarcinoma (CP-MGAH22-05): a single-arm, phase 1b-2 trial.
Lancet Oncol. (2020) 21:1066-76. doi: 10.1016/S1470-2045(20)30326-0

34. Al-Batran SE, Homann N, Pauligk C, lllerhaus G, Martens UM, Stoehlmacher J,
et al. Effect of neoadjuvant chemotherapy followed by surgical resection on survival in
patients with limited metastatic gastric or gastroesophageal junction cancer: the AIO-
FLOTS3 trial. JAMA Oncol. (2017) 3:1237-44. doi: 10.1001/jamaoncol.2017.0515

35. Janjigian YY, Shitara K, Moehler M, Garrido M, Salman P, Shen L, et al. First-
line nivolumab plus chemotherapy versus chemotherapy alone for advanced gastric,
gastro-oesophageal junction, and oesophageal adenocarcinoma (CheckMate 649): a
randomised, open-label, phase 3 trial. Lancet. (2021) 398:27-40. doi: 10.1016/S0140-
6736(21)00797-2

36. Li S, Yu W, Xie F, Liu Z, Lv W, Shi D, et al. A prospective, phase II, single-arm
study of neoadjuvant/conversion therapy with camrelizumab, apatinib, S-1 +
oxaliplatin for locally advanced cT4a/bN gastric cancer. J Clin Oncol. (2021)
39:4061-1. doi: 10.1200/jc0.2021.39.15_suppl.4061

37. Sagawa T, Okagawa Y, Tamura F, Hayashi T, Fujikawa K, Takahashi Y, et al. The
prognostic factor and the optimal timing of conversion surgery in unresectable stage IV
gastric cancer: A retrospective analysis. J Clin Oncol. (2016) 34:78-8. doi: 10.1200/
jc0.2016.34.4_suppl.78

38. Cunningham D, Allum WH, Stenning SP, Thompson JN, Van de Velde CJ,
Nicolson M, et al. Perioperative chemotherapy versus surgery alone for resectable
gastroesophageal cancer. New Engl ] Med. (2006) 355:11-20. doi: 10.1056/
NEJMoa055531

39. Schuhmacher C, Gretschel S, Lordick F, Reichardt P, Hohenberger W,
Eisenberger CF, et al. Neoadjuvant chemotherapy compared with surgery alone for
locally advanced cancer of the stomach and cardia: European Organisation for
Research and Treatment of Cancer randomized trial 40954. J Clin Oncol. (2010)
28:5210-8. doi: 10.1200/JCO.2009.26.6114

40. Ling Q, Huang ST, Yu TH, Liu HL, Zhao LY, Chen XL, et al. Optimal timing of
surgery for gastric cancer after neoadjuvant chemotherapy: a systematic review and
meta-analysis. World J Surg Oncol. (2023) 21:377. doi: 10.1186/s12957-023-03251-y

41. Cascone T, Weissferdt A, Godoy MCB, William WN, Leung CH, Lin HY, et al.
Nodal immune flare mimics nodal disease progression following neoadjuvant immune

checkpoint inhibitors in non-small cell lung cancer. Nat Commun. (2021) 12:5045.
doi: 10.1038/s41467-021-25188-0

frontiersin.org


https://doi.org/10.3390/cancers12010158
https://doi.org/10.1200/jco.2017.35.4_suppl.205
https://doi.org/10.1200/jco.2017.35.4_suppl.205
https://doi.org/10.1016/j.amjsurg.2022.01.024
https://doi.org/10.1200/JCO.22.02774
https://doi.org/10.1200/JCO.22.02774
https://doi.org/10.1016/j.annonc.2021.08.2131
https://doi.org/10.1053/j.gastro.2023.03.008
https://doi.org/10.1097/JS9.0000000000000738
https://doi.org/10.1016/S1470-2045(22)00603-9
https://doi.org/10.1200/JCO.20.02755
https://doi.org/10.1016/S1470-2045(20)30326-0
https://doi.org/10.1001/jamaoncol.2017.0515
https://doi.org/10.1016/S0140-6736(21)00797-2
https://doi.org/10.1016/S0140-6736(21)00797-2
https://doi.org/10.1200/jco.2021.39.15_suppl.4061
https://doi.org/10.1200/jco.2016.34.4_suppl.78
https://doi.org/10.1200/jco.2016.34.4_suppl.78
https://doi.org/10.1056/NEJMoa055531
https://doi.org/10.1056/NEJMoa055531
https://doi.org/10.1200/JCO.2009.26.6114
https://doi.org/10.1186/s12957-023-03251-y
https://doi.org/10.1038/s41467-021-25188-0
https://doi.org/10.3389/fonc.2024.1435398
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Analysis of the therapeutic effect and influencing factors on unresectable gastric cancer treated with conversion therapy
	1 Introduction
	2 Materials and methods
	2.1 Patient selection
	2.2 Conversion treatment regimens
	2.3 Efficacy evaluation of conversion treatment and surgery candidate selection
	2.4 Variables
	2.5 Definition
	2.6 Statistical analysis

	3 Results
	3.1 Clinicopathological characteristics
	3.2 Chemotherapy regimens
	3.3 Surgical procedures and CST
	3.4 Pathological results and response to therapeutic therapy
	3.5 Down-staging and survival outcomes
	3.6 Multivariate logistic regression analysis of conversion therapy

	4 Discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	References


