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Introduction

In 2018, gastric cancer (GC) was the fifth most commonly 
diagnosed cancer type and the third leading cause of cancer-
related death, comprising 8.2% of all cancer-related deaths (1). 

Chemotherapy remains the mainstream option for 
patients who have metastases at the time of diagnosis and 
are past the window of opportunity for surgery. Fluorouracil 
(5-FU; capecitabine, S-1, etc.), paclitaxel, and platinum 

(cisplatin, oxaliplatin, etc.) are the most commonly used 
chemotherapeutic drugs. The National Comprehensive 
Cancer Network (NCCN) guidelines recommend 2-drug 
regimens (fluorouracil + platinum). In Asia and North 
America, S-1 and capecitabine are the mostly used drugs, 
respectively, and have been shown to have equivalent 
efficacy (2). On account of significant side effects, a 3-drug 
regimen is only reserved for patients who are in good 
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condition and can generally tolerate the toxic reaction (3,4). 
According to the V325 clinical study (3), adding docetaxel 
to cisplatin and 5-FU (CF) significantly improved time-
to-progression (TTP), survival, and response rate (RR) in 
GC, but resulted in some increase in toxicity. However, 
in a recent clinical trial, JCOG1013 (4), the addition of 
docetaxel to cisplatin and S-1 did not improve overall 
survival (OS) in chemotherapy-naïve Japanese patients with 
advanced gastric cancer (AGC). Anthracycline, once the 
first choice for perioperative chemotherapy for GC (5),  
is also used in chemotherapy for AGC (6). However, 
due to the unique side effects of anthracycline and the 
development of taxane, the application of anthracycline 
is greatly restricted. A network meta-analysis (7) showed 
anthracycline-containing triplets and taxane-containing 
CF (TCF) triplet regimen showed no benefit over 2-drug 
regimens containing 5-FU in OS and progression-free 
survival (PFS). At present, the recommended level of 
anthracycline in NCCN chemotherapy for AGC is only 2B.

Oxaliplatin is superior to cisplatin in that it is at least 
as effective as cisplatin but has preferable toxicity and 
tolerability profiles (8). However, increased neurotoxicity 
remains challenging for patients receiving the treatment, 
and no specific preventive measure is currently available. 
Decrease in cumulative dose may reduce the occurrence of 
neurotoxicity, but this approach may sacrifice the efficacy of 
oxaliplatin (9). Although cumulative dose is clearly critical 
in determining the development of oxaliplatin-induced 
neurotoxicity, the possibility that chronic effects may be 
minimized through the use of a low single-infusion dosage 
requires further investigation. Therefore, optimization of 
an oxaliplatin-containing regimen could potentially improve 
therapeutic outcomes by retaining the efficacy while 
limiting neurotoxicity.

The unique delivering mechanism of pegylated liposomal 
doxorubicin (PLD) provides benefit by reducing the side 
effects and enhancing targeting at the disease site (10-12), 
but its application in GC is rarely reported. Over the past 2 
decades, there have only been 2 phase II clinical trials, both 
have involved a small AGC sample size (13,14) and the most 
recent trial was conducted nearly 10 years ago. 

In this retrospective study, we intended to re-evaluate 
the effectiveness of PLD in combination with S-1 that 
are currently commonly used by adding an appropriate 
dose of PLD to compensate for the possible reduction in 
efficacy caused by decrease in oxaliplatin dose. We analyzed 
and compared the data of the patients who received PLD 
combined with S-1 and low-dose oxaliplatin (D-SOX) with 

those who received the standard SOX regimen for the same 
time period.

We present the following article in accordance with the 
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/apm-21-3584).

Methods

Patients

We recruited AGC patients who received SOX or PLD 
combined with S-1 and low-dose oxaliplatin (D-SOX) as 
first-line chemotherapy in our hospital from 2015 to 2018 
to the study. 

The selection criteria were as follows: (I) ≥20 years 
old; (II) Eastern Cooperative Oncology Group (ECOG) 
performance status ≤2; (III) pathologically confirmed 
locally advanced unresectable or metastatic GC; (IV) 
human epidermal growth factor receptor 2 (HER-2) 
negative: immunohistochemistry HER-2 (−) or (+); (++) 
and FISH (−); (V) no chemotherapy and radiotherapy 
after diagnosis (adjuvant chemotherapy was allowed if 
performed more than 6 months ago); (VI) the expected 
survival time of the patient was ≥3 months; (VII) patients 
with measurable disease; (VIII) liver and bone marrow 
function satisfying absolute neutrophil count ≥1,000/mm3,  
platelet ≥7.5×104/mm3, total bilirubin ≤1.5 mg/dL, 
aspartate transaminase (AST) ≤100 IU/L, alanine 
transaminase (ALT) ≤100 IU/L (total bilirubin ≤2.0 mg/dL,  
AST ≤200 IU/L, ALT ≤200 IU/L in patients with liver 
metastasis).

All procedures performed in this study involving human 
participants were in accordance with the Declaration 
of Helsinki (as revised in 2013), and was approved by 
the Ethical Committee of Changzhou Tumor Hospital 
Affiliated to Soochow University (2017-SY-012). Written 
informed consent was obtained from the patients for 
publication of this study and any accompanying images. 

Treatment

According to the inclusion criteria, a total of 64 patients 
were selected, including 29 patients in the SOX group and 
35 patients in the D-SOX group.

The patients in the SOX regimen group received 
oxaliplatin 130 mg/m2 d1, S-1 40 mg/m2 b.i.d d1–14; 
D-SOX regimen: PLD 25 mg/m2 d1, oxaliplatin 85 mg/m2  
d1, S-1 40 mg/m2 b.i.d d1–14, and both regimens had a 
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21-day cycle. The treatment continued until the disease 
progressed or unacceptable side effects occurred, or the 
patient gave up the treatment. In the pre-experiment, the 
D-SOX regimen was well tolerated. The dose of SOX 
regimen referred to the NCCN guidelines.

Which scheme was used by the patient was decided by 
consultation between the doctor and the patient, and the 
factors of consideration included the patient’s physical 
condition, economic status, treatment purpose, and the 
requirements for efficacy and side effects, which were not 
randomly assigned. This was deemed a better reflection of 
the medical situation in the real world.

Assessments

This retrospective analysis was conducted to compare the 
efficacy and safety of D-SOX regimens and SOX regimens, 
including objective RR (ORR), PFS, and OS. The RR was 
evaluated with enhanced computed tomography (CT) every 
2 cycles, including chest and abdomen CT, according to the 
response evaluation criteria in solid tumors (RECIST) 1.1.

Complete response (CR) was defined as a disappearance 
of all target lesions. Any pathological lymph nodes (whether 
target or non-target) must have had a reduction in short axis 
to <10 mm.

Partial response (PR) was defined as an at least 30% 
decrease in the sum of diameters of target lesions, taking as 
reference the baseline sum diameters.

Progressive disease (PD) was defined as a least 20% 
increase in the sum of diameters of target lesions, taking 
as reference the smallest sum on study (this included the 
baseline sum if that was the smallest on study). In addition 
to the relative increase of 20%, the sum must also have 
demonstrated an absolute increase of at least 5 mm (note: 
the appearance of 1 or more new lesions was also considered 
progression).

Stable disease (SD) was defined as neither sufficient 
shrinkage to qualify for PR nor sufficient increase to qualify 
for PD, taking as reference the smallest sum-diameters 
during the study period.

The safety was analyzed based on the National Cancer 
Institute Common Terminology Criteria for Adverse Events 
(CTCAE) version 5.0.

Statistical analysis

The t-test and chi-square tests were used to compare the 
baseline parameters of the patients (P<0.05 was considered 

statistically significant). The OS was defined as the time 
from initiation of chemotherapy to the date of death from 
any cause or censored at the latest follow-up for surviving 
patients. The PFS was defined as the time from initiation of 
chemotherapy to the date of disease progression or death, 
and survivors without disease progression were censored 
at the last contact. The OS and PFS curves were estimated 
using the Kaplan-Meier method. The hazard ratio (HR) 
was estimated using the Cox proportional hazards model. 
Univariate and multivariable analyses were also performed 
using the Cox proportional hazards model. Univariate 
analysis was performed to explore prognostic factors. 
Statistical analyses were conducted using the software SPSS 
26.0 (IBM Corp., Armonk, NY, USA).

Results

Patients

According to the inclusion criteria, a total of 64 patients 
were selected, including 29 patients in the SOX group 
and 35 patients in the D-SOX group. The participant 
characteristics of both groups are shown in Table 1. The 
baseline characteristics were generally well balanced 
between the 2 groups. The longest follow-up period was  
2 years.

Efficacy and safety

Of the 29 patients in the SOX group, 1 (3.4%) had CR, 
8 (27.6%) had PR, 19 (65.5%) had SD, and 1 (3.4%) 
progressed. Of the 35 patients in the D-SOX group, 
2 (5.7%) had CR, 11 (31.4%) had PR, 21 (60.0%) had 
SD, and 1 (2.8%) progressed. There was no significant 
difference between these 2 groups in ORR (P=0.609) (shown 
in Table 2). 

The median PFS was 7.0 months [95% confidence 
interval (CI): 5.77  to 8.231 months] in the SOX group 
and 9.3 months (95% CI: 8.145 to 10.45 months) in the 
D-SOX group (P=0.021) (Figure 1). The median OS was 
12.5 months (95% CI: 7.00 to 17.997 months) in the SOX 
group and 18.7 months (95% CI: 14.48 to 22.91 months) 
in the D-SOX group (P=0.027) (Figure 2). Univariate 
analysis showed an association between OS and therapy 
regimens (D-SOX vs. SOX, P=0.030). Multivariate analysis 
of variance suggested that OS was related to chemotherapy 
regimens (D-SOX vs. SOX, HR =0.526, P=0.027, 95% CI: 
0.297 to 0.930), retroperitoneal lymph node metastasis, and 
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Table 1 Patient characteristics

Characteristics D-SOX (n=35) SOX (n=29) P value

Age, median 62.5 [39–81] 63.5 [43–75] 0.749

Gender, n (%) 0.757

Male 24 (68.6) 19 (65.5)

Female 11 (31.4) 10 (34.5)

ECOG, n (%) 0.946

0–1 28 (82.6) 23 (79.3)

2 7 (17.4) 6 (20.7)

BMI (kg/m2), median 19.8 (16.0–26.8) 20.7 (13.8–28.3) 0.207

Disease site, n (%) 0.179

Cardia 13 (37.1) 14 (48.3)

Gastric fundus 4 (11.4) 0

Gastric body 10 (28.6) 11 (37.9)

Gastric antrum 8 (22.9) 4 (13.8)

Histology, n (%) 0.212

Well differentiated 0 0

Moderately differentiated 4 (13.0) 1 (3.4)

Poorly differentiated 28 (87.5) 27 (93.1)

Mucinous 2 (8.75) 1 (3.4)

Signet-ring cell 1 (4.3) 0

Site of metastases, n (%) 0.518

Liver 16 (43.5) 15 (51.7)

Lung 8 (21.7) 3 (10.3)

Retroperitoneal lymph nodes 12 (39.1) 12 (41.4)

Others 9 (39.1) 16 (55.2)

Cycles of 1st line chemotherapy, mean ± SD 3.77±1.70 4.5±1.88 0.101

Cycles of posterior line chemotherapy, mean ± SD 1.8±2.19 2.24±3.05 0.504

ECOG, Eastern Cooperative Oncology Group; BMI, body mass index.

Table 2 Efficacy

Variable D-SOX (n=35), n (%) SOX (n=29), n (%) P value

CR 2 (5.7) 1 (3.4) 0.571

PR 11 (31.4%) 8 (27.6) 0.738

SD 21 (60.0) 19 (65.5) 0.650

PD 1 (2.8) 1 (3.4) 0.705

ORR 13 (37.1) 9 (31.0) 0.609

CR, complete remission; PR, partial remission; SD, stable disease; PD, progressive disease; ORR, objective response rate.
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ECOG score (shown in Table 3).
The adverse events (AEs) of all participants are 

summarized in Table 4. Both therapies were tolerated well by 
most participants, with most side effects classified as Grade 
1–2 (Table 4). Among them, gastrointestinal reaction and 
neutropenia were common. Among the participants treated 
with D-SOX, the addition of PLD did not significantly 
increase the incidence of side effects. It is worth noting that 
the incidence of neurotoxicity in the D-SOX group was 
significantly reduced (60% vs. 79.3%), highly likely due to 

the use of lower doses of oxaliplatin. Secondly, the incidence 
of thrombocytopenia in SOX was slightly higher, which 
may have been related to the higher dose of oxaliplatin. No 
obvious cardiotoxicity was observed in both groups.

Discussion

In clinical practice, chemotherapy does not exceed the 
second line in most patients. Although many drugs, 
including irinotecan, paclitaxel, docetaxel, anthracycline, and 
so on, are available as second line options, only 1 of them is 
generally used for treatment, while a variety of potentially 
effective chemotherapy drugs for GC will not be ultimately 
used. On the other hand, the efficacy of chemotherapy for 
GC has not been significantly improved for many years. 
Therefore, it remains unclear whether reducing the dose 
of 1 drug and increasing the types of drugs with different 
mechanisms in front-second-line chemotherapy can 
increase the efficacy and concurrently improve patient’s 
quality of life, which is a critical therapeutic goal in modern 
healthcare. 

This retrospective study was designed to evaluate a 
modified chemotherapy regimen containing oxaliplatin, 
which is commonly used and associated with high 
incidence of neurotoxicity, and PLD. In the modified 
D-SOX regimen, we reduced the dose of oxaliplatin from 
130 to 85 mg/m2, plus PLD, 25 mg/m2 every 21 days, and 
S-1 (40 mg/m2 b.i.d d1–14), and compared its efficacy 
and toxicity profile with the traditional SOX regimen. 
The median PFS was 7.0 months (95% CI: 5.77 to  
8.231 months) in the SOX group and 9.3 months 
(95% CI: 8.145  to 10.45 months) in the D-SOX group 
(P=0.021) (Figure 1). The median OS was 12.5 months 
(95% CI: 7.00 to 17.997 months) in the SOX group and  
18.7 months (95% CI: 14.48  to  22.91 months) in the 
D-SOX group (P=0.027). In the D-SOX group, both 
PFS and OS were prolonged. The side effects were not 
significantly increased or aggravated.

The results are encouraging, but the number of 
samples involved was small. Another limitation is that the 
selection of cases did not strictly follow the principle of 
randomization. In real-world clinical practice, many factors 
affect doctors and patients’ choice, even within the scope of 
the guidelines. Patients with good general condition may 
be more inclined to be treated with 3 drugs. This may also 
be one of the reasons for the significant prolongation of OS 
in the D-SOX group, where such an extension of survival 
was beyond expectations. It is hoped that there will be well-

Figure 1 Kaplan-Meier progression-free survival for D-SOX 
versus SOX. D-SOX, pegylated liposomal doxorubicin combined 

with S-1 and low-dose oxaliplatin; SOX, S-1 and oxaliplatin; PFS, 
progression-free survival.

Figure 2 Kaplan-Meier overall survival for D-SOX versus SOX. 
D-SOX, pegylated liposomal doxorubicin combined with S-1 

and low-dose oxaliplatin; SOX, S-1 and oxaliplatin; OS, overall 
survival.
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Table 3 Cox regression

Variable

PFS OS

Univariate Cox regression model Univariate Cox regression model Multivariate Cox regression mode

HR 95% CI P value HR 95% CI P value HR 95% CI P value

Gender (male vs. female) 0.639 0.369–1.105 0.109 0.937 0.525–1.671 0.825

Age (<65 vs. ≥65) 0.827 0.499–1.373 0.463 1.39 0.802–2.410 0.240

ECOG (0-1 vs. 2) 0.829 0.447–1.537 0.551 0.555 0.294–1.047 0.069 0.479 0.251–0.917 0.026

BMI (kg/m2) 0.987 0.896–1.087 0.788 0.996 0.901–1.110 0.932

Disease site

Cardia 1.0 1.0

Gastric fundus 1.347 0.461–3.937 0.587 1.925 0.649–5.709 0.237

Gastric body 1.329 0.741–2.383 0.340 1.335 0.711–2.507 0.368

Gastric antrum 0.943 0.470–1.890 0.868 0.615 0.284–1.335 0.219

Histology

Adenocarcinoma 1.0 1.0

Mucinous 3.694 1.094–12.476 0.035 2.879 0.865–9.581 0.085

Signet-ring cell 2.482 0.753–8.180 0.135 1.538 0.475–4.982 0.473

Differentiation  
(1= moderately; 2= poorly)

0.757 0.323–2.049 0.662 0.554 0.196–1.569 0.266

Site of metastases

Liver 0.913 0.554–1.507 0.723 0.805 0.470–1.379 0.43

Lung 0.768 0.408–1.515 0.472 0.922 0.447–1.900 0.826

Retroperitoneal lymph node 
metastasis

0.979 0.582–1.648 0.937 0.613 0.350–1.073 0.087 0.567 0.320–1.004 0.052

Others 0.858 0.516–1.425 0.553 0.679 0.391–1.178 0.168

Therapy (D-SOX vs. SOX) 0.559 0.337–0.926 0.024 0.536 0.305–0.942 0.030 0.526 0.297–0.930 0.027

Cycles of 1st line 
chemotherapy (>2 vs. ≤2)

0.738 0.424–1.284 0.282 0.754 0.407–1.395 0.368

Posterior line chemotherapy 
(yes vs. no)

– – – 0.840 0.494–1.430 0.521

PFS, progression-free survival; OS, overall survival; HR, hazard ratio; CI, confidence interval; ECOG, Eastern Cooperative Oncology 
Group; BMI, body mass index.

designed clinical trials to verify the effectiveness of the 
D-SOX regimen in the future.

Our results demonstrated 3 advantages in limiting 
chemotherapy-induced side effects. First, lowering single-
infusion dosage and consequent cumulative dose of 
oxaliplatin significantly decreased the incidence of grade 
1–2 neurotoxicity. Neurotoxicity is the most worrying side 
effect caused by repeated use of oxaliplatin. Oxaliplatin-

induced neurotoxicity is unique among platinum analogues, 
producing a distinctive spectrum of symptoms in both acute 
and chronic presentations. Acute neurotoxicity develops 
immediately following infusion and is characterized by 
transient paraesthesia and muscular spasms in the limbs and 
perioral region (including jaw spasm), typically triggered 
or exacerbated by cold exposure (15,16). Acute, transient 
symptoms occur in 95% of patients with evidence of 
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Table 4 Side effects

Variable
D-SOX (n=35), n (%) SOX (n=29), n (%)

P value
Grade 1–2 Grade 3–4 Grade 1–2 Grade 3–4

Diarrhea 3 (8.6) 0 2 (6.9) 0 0.59

Nausea/vomiting 16 (45.7) 2 (5.7) 13 (44.8) 2 (6.9) 0.981

Mucositis 1 (2.8) 0 0 0 0.547

Hand & foot syndrome 3 (8.6) 0 2 (6.9) 0 0.603

Asthenia 4 (11.4) 0 3 (10.3) 0 0.607

Live toxicity 1 (2.8) 0 1 (3.4) 0 0.705

Renal toxicity 0 0 0 0 –

Peripheral sensory neuropathy 21 (60.0) 1 (2.8) 23 (79.3) 1 (3.4) 0.078

Neutropenia 21 (60.0) 3 (8.6) 17 (58.6) 1 (3.4) 0.586

Thrombocytopenia 6 (17.1) 1 (2.8) 5 (17.2) 1 (3.4) 0.946

Febrile neutropenia 0 2 (5.7) 1 (3.4) 2 (6.9) 0.41

Anemia 4 (11.4) 0 4 (13.8) 0 0.534

Alopecia 3 (8.6) 0 0 0 0.157

peripheral nerve hyperexcitability on electromyography (17).  
In contrast, chronic neurotoxicity predominantly produces 
sensory dysfunction with distal paraesthesia progressing to 
sensory ataxia and functional impairment (15,16). Severe 
neurotoxicity is strongly dose-dependent and occurs in 
10–20% of patients at cumulative doses of 750 mg/m2 (18-
20) and up to 50% of patients at higher doses. Symptoms 
may persist long-term (9,21,22) representing a significant 
limitation to treatment, as end-organ neurotoxicity and 
neuropathy may require discontinuation of effective 
therapy. More critically, the development of neuropathy 
poses a problematic issue in the setting of adjuvant 
therapy, where long term neurotoxicity is an unacceptable 
outcome. Moreover, for adjuvant chemotherapy, drugs 
such as oxaliplatin and cisplatin are the inevitable choice, 
so for patients with recurrence after adjuvant therapy, 
the cumulative dose of oxaliplatin will be higher. Sensory 
abnormalities may persist for months, or even years after 
the cessation of chemotherapy and recovery is usually 
incomplete (23). Effective treatment of established 
chemotherapy-induced peripheral neuropathy (CIPN), 
however, has yet to be determined (23,24). Krishnan (9)  
showed that cumulative dose is  clearly critical  in 
determining the development of oxaliplatin-induced 
neurotoxicity, and the possibility that chronic effects may be 
minimized by using a lower single-infusion dosage requires 

further study. 
Second, the D-SOX regimen contains PLD, a form 

superior to doxorubicin with significantly reduced toxicity 
and side effects, especially cardiotoxicity, likely due to the 
low peak concentration of free doxorubicin in plasma after 
administration of PLD and the trend of accumulation of 
liposome drugs in the myocardium (25). This improved 
safety profile is attributable to PLD’s unique mechanism 
(25-28): (I) low immunogenicity, limited side effects, and 
amphiphilic molecules with improved solubility; (II) almost 
100% of liposomes exist in the form of liposomes in the 
blood circulation; (III) after liposomes are biodegraded, the 
drug is released slowly, and the circulation time of the drug 
in the body is prolonged (T1/2 55–70 h); (IV) reasonable 
liposome size-the average particle size is about 90 nm; 
(V) enhanced permeability and retention (EPR) effect, 
tumor vascular permeability increases, and liposomes are 
smaller, which can pass through defective blood vessels, 
thus increasing the local drug concentration in tumor tissue 
about 20 times that of regular doxorubicin. It was not until 
a significantly higher lifetime dose was reached that the 
cardiotoxicity of the nanoparticle preparation PLD was 
observed (29,30). Gill et al. (31) pointed out that PLD has 
no obvious cardiotoxicity, which is shown by the stability 
of left ventricular ejection fraction (LVEF) even after high 
cumulative dose treatment. In the absence of other risk 
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factors, routine monitoring of LVEF does not seem to be 
necessary or cost-effective. 

Third, the D-SOX regimen contains a relatively lower 
dose of PLD compared with recommended doses in other 
cancer types (32,33), further minimizing doxorubicin-
induced side effects. In our study, the cumulative dose of 
PLD, even after 6 standard cycles of chemotherapy, was 
only 150 mg/m2. At this dose level, no serious adverse 
reactions were observed, including cardiotoxicity, mucositis, 
palmar-plantar erythrodysesthesia (PPE), and so on, and 
the incidence of alopecia was rare. Hypersensitivity reaction 
(HSR), acute hypersensitivity (infusion) reactions referred 
to as complement activation-related pseudoallergy (CARPA) 
(34-36) occurred in one patient. Reinfusing and reducing 
the infusion rate after pausing for 2 h resolved this HSR.

At present, there is no clear evidence that PLD has a 
better efficacy than traditional doxorubicin. Meta-analysis 
showed (37) that in the case of ovarian cancer, the PFS 
benefit of the PLD-based regimen was significant, although 
the OS did not improve. Another meta-analysis (38) showed 
that the efficacy of liposome (liposome anthracyclines, 
liposome cisplatin, and so on) was not different from that 
of conventional chemotherapy, and even the subgroup of 
liposome doxorubicin did not show an obvious advantage. 
At the same time, this article conducted a meta-analysis 
of 11 preclinical studies of liposome anthracyclines. In 
contrast to the clinical results, animal studies showed that 
the survival rate of mice treated with PLD was significantly 
higher than that of traditional anthracyclines (HR 0.39; 
95% CI: 0.27 to 0.56). It seems that the potential of PLD 
has not been fully exploited.

There has been wide use of PLD in hematological 
tumors, ovarian cancer, and breast cancer (30,39-42), 
but not in the treatment of GC. A phase II clinical trial 
in 2001 (33) suggested that liposome doxorubicin alone 
had no significant antineoplastic activity in GC. Recchia  
et al. (43) used PLD combined with oxaliplatin in the 
salvage treatment of GC, with a median PFS of 5.8 months 
and OS of 9.2 months. In 2005, the phase II clinical trial 
by Gnad-Vogt et al. (13) showed that PLD combined with 
mitomycin and 5-FU achieved a RR of 47% in the first-
line treatment of GC, with a median PFS of 8.4 months and 
an OS 14.7 months. In 2011, Cascinu et al. (14) conducted 
a phase II clinical trial in which PLD, cisplatin, and 5-FU 
were used in the first-line treatment of GC, compared with 
mitomycin C, cisplatin, and 5-FU. The ORR, time-to-
progression (TTP), and OS were superior to the control 
group. This trial was once cited in the NCCN guidelines 

and later deleted. In the past 9 years, there has been no 
further clinical study.

In the present study, we demonstrated that the modified 
D-SOX regimen significantly improved PFS and OS in 
AGC patients as compared with the SOX regimen. The 
root cause highly likely lies in the chemotherapy regimen. 

With the development of molecular targeted therapy and 
immunotherapy, there has been a significant decrease in 
the number of patients receiving chemotherapy exceeding 
the second line in clinical practice. Therefore, initiating as 
many effective drugs as possible in first-line and second-line 
therapy may benefit patients to the greatest extent. Taking 
into account the limitation of side effects, combination of  
3 drugs at low doses may represent a promising option, as 
our study has demonstrated.

In conclusion, PLD combined with S-1 and low-dose 
oxaliplatin might be a better tolerated and more effective 
treatment for AGC.
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