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Abstract: Objective: gastric cancer represents 
a common cause of cancer death worldwide. 
Adenocarcinoma accounts for more than 
95% of all gastric malignancies. Multimodal 
approaches in the treatment of localized 
gastric cancer have changed the natural 
history of the disease. Compared with 
surgery alone, several therapeutic approaches 
including perioperative chemotherapy or 
adjuvant chemotherapy improve survival. 
This study aimed to compare perioperative 
chemotherapy and upfront surgery with 
adjuvant chemotherapy in gastric and 
esophagogastric junction adenocarcinoma, in 
terms of clinical features, survival outcomes and 
prognostic factors. Methods: retrospective, 
single-center study, whose data were collected 
from electronic medical records by three 
investigators. Patients aged 18 years or older, 
treated in the public health system, between 
January 1st, 2015 and December 31st, 2020, 
diagnosed with gastric or esophagogastric 
junction adenocarcinoma Siewert 2 or 3, with 
cT2-4 or cN + (M0) staging were included. 
OS and PFS curves were developed according 
to the Kaplan-Meier method and they were 
compared using the log-rank test. Results: in 
terms of locoregional and distant recurrence, 
no statistically significant differences were 
found between the groups, HR 0.35 [IC 95% 
0.09 – 1.34 p: 0.1137] and HR 1.02 [IC 95% 
0.36 – 2.88 p:0,9683], respectively. In the 
analysis of overall survival, no statistically 
significant difference was observed, HR 0.71 
[IC 95% 0.26 – 1.94 p: 0.5089]. Conclusion: in 
this study, statistically significant differences 
were not observed for PFS and OS in the 
treatment of patients with localized gastric 
cancer regarding the use of perioperative 
chemotherapy versus upfront surgery with 
adjuvant chemotherapy. In the last decade, 
there has been a drive towards improving 
perioperative treatment strategies. Future 
directions with the incorporation of targeted 

therapy, immunotherapy, and ctDNA analysis 
will likely consolidate the perioperative 
treatment strategy as standard.
Keywords: Gastric cancer, esophagogastric 
cancer, perioperative chemotherapy, adjuvant 
chemotherapy.

INTRODUCTION
Gastric cancer represents a common cause 

of cancer death worldwide.1 More than 26.000 
new cases are estimated in United States 
(US) 2021 with 11.000 deaths.2 In Brazil it 
represents the 4th most incident cancer in men 
and the sixth in women, being responsible 
for more than 15.000 deaths.3 Risk factors 
for gastric cancer include variables, such as 
age, sex, and race/ethnicity, infection with 
Helicobacter pylori bacteria, smoking, and 
diets high in nitrates and nitrites.4

Adenocarcinoma accounts for more than 
95% of all gastric malignancies.5 According 
to the Lauren classification, gastric cancer 
can be subdivided into intestinal and diffuse 
types.6 With molecular analysis of TCGA, 
these tumors were first categorized by EBV-
positivity (9%), MSI status (22%), genomically 
stable (20%) or those exhibiting chromosomal 
instability (CIN; 50%). These molecular 
characteristics provides distinct subtypes of 
gastric cancer facilitating the development of 
clinical trials to explore therapies in defined 
sets of patients, ultimately improving survival 
from this deadly disease.7

Multimodal approaches in the treatment 
of localized gastric cancer have changed the 
natural history of the disease. Compared with 
surgery alone, several therapeutic approaches 
including perioperative chemotherapy or 
adjuvant chemotherapy improve survival.8 
On the other hand, there is no phase 3 study 
comparing the strategy of perioperative 
chemotherapy versus upfront surgery and 
adjuvant chemotherapy in the setting of 
localized gastric cancer disease.
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This study aimed to compare perioperative 
chemotherapy and upfront surgery with 
adjuvant chemotherapy in gastric and 
esophagogastric junction adenocarcinoma, in 
terms of clinical features, survival outcomes 
and prognostic factors of patients treated in 
Londrina Cancer hospital by the public health 
system.

PATIENTS AND METHODS
PATIENT POPULATION
Patients aged 18 years or older, treated in 

the public health system, between January 
1st, 2015 and December 31st, 2020, diagnosed 
with gastric or esophagogastric junction 
adenocarcinoma Siewert 2 or 3, with cT2-4 or 
cN+ (M0) staging were included. Patients with 
secondary malignancy, insufficient data on 
electronic medical record, metastatic disease 
at diagnosis and patients not undergoing 
surgical treatment at our institution were 
excluded from the study.

DATA COLLECTION AND 
STATISTICAL ANALYSIS
This was a retrospective, single-center study, 

whose data were collected from electronic 
medical records by three investigators. TASY 
system was used, and the medical records were 
screened by searching for CIDs C15 and C16. 
In addition, the databases were revised for 
patients undergoing esophagus-gastrectomy 
at our institution in the period outlined by the 
study.

Demographic characteristics were assessed 
through descriptive analyzes using frequencies 
and medians. Association analyzes between 
categorical variables were performed using 
the Chi- square test or Fisher’s exact test to 
assess characteristics between the groups. 
Overall survival (OS) was defined as the time 
between the beginning of treatment and death 
or last follow-up and distant or locoregional 
progression free survival (PFS) as the time 

between the beginning of treatment and 
the progression of disease or death. OS and 
PFS curves were developed according to 
the Kaplan-Meier method and they were 
compared using the log-rank test. A p value 
lower than 0.05 was considered statistically 
significant. The program used was the 
statistical software STATA® version 17.0.

RESULTS
Between January 1st, 2015 and December 

31st, 2020, 76 patients treated at the Londrina 
Cancer Hospital were retrospectively 
evaluated. Baseline characteristics of the 2 
groups are described in Table 1. Of these 
patients, 21 underwent a treatment strategy 
with perioperative chemotherapy. The male 
population of this group represented 57%, 
with a median age of 66 years old, more 
than 90% of patients were ECOG 0 or 1 and 
67% had gastric cancer. Regarding clinical 
staging, 87% were stage 3. Of the 21 patients 
treated with perioperative chemotherapy, 
15 underwent chemotherapy with FOLFOX 
and 6 used XELOX (Table 2). The other 
group was represented by 55 patients, who 
underwent upfront surgery. Of these, 60% of 
them were men with a mean age of 64 years. 
More than 90% of them were ECOG 0 or 1. In 
this group, 96% had gastric cancer and 54% 
were clinical stage 3. In this adjuvant setting, 
45 patients were treated with XELOX while 
only 9 patients used FOLFOX. Only 1 patient 
required a switch from XELOX to FOLFOX 
treatment due to intolerance (Table 3).

When the resection margin was evaluated, 
it was observed that 93% of the patients 
undergoing the perioperative treatment 
strategy had a R0 resection rate, on the other 
hand, this rate was 78% in the group of patients 
undergoing upfront surgery. In addition, 31% 
of patients in the first group had a complete 
pathological response. Regarding surgical 
morbidity, there as 1 death in the group of 
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patients undergoing upfront surgery.
In terms of locoregional and distant 

recurrence, no statistically significant 
differences were found between the groups, 
HR 0.35 [IC 95% 0.09 – 1.34 p: 0.1137] and 
HR 1.02 [IC 95% 0.36 – 2.88 p: 0.9683], 
respectively (Figure 1 and 2). In all, 9 (11.84%) 
local recurrences were observed in a total of 
76 patients. Note that it was not possible to 
compute the median locoregional disease-
free survival time, since not even 50% of the 
patients had this event. In the perioperative 
chemotherapy group, 5 (26.32%) of the 19 
patients (note that there were 2 pieces of 
information here) had local recurrence, 
while in the adjuvant chemotherapy group, 4 
(7.27%) of the 55 patients had this event. In 
terms of distant disease- free survival, it was 
observed that a total of 18 (23.68%) of the 76 
patients had this event. The median follow-
up period was 21.4 (months). It was possible 
to observe that 5 (26.32%) of the 19 patients 
who received perioperative chemotherapy (2 
missing data) had distant recurrence, while 
this fact occurred in 13 (23.64%) of the 55 
patients who underwent upfront surgery.

Finally, in the analysis of overall survival, 
it was observed a total of 76 individuals who 
were followed up for an average time of  22.6 
(months). 

During this period, 17 events were 
observed, corresponding to a total of 
22.37%. Considering the treatment groups, 
it was observed that in patients who received 
perioperative chemotherapy, 6 events 
(28.57%) were recorded in this period. The 
median survival for this group was 46.6 
months. On the other hand, in patients treated 
with adjuvant chemotherapy, 11 events (20%) 
were observed.

The median survival of this group was 49 
months. In this sense, it is possible to state that 
there is no statistically significant difference 
for overall survival, HR 0.71 [IC 95% 0.26 – 

1.94 p: 0.5089] (Figure 3).

DISCUSSION
The multimodal approach for the 

treatment of gastric and gastroesophageal 
adenocarcinoma Siewert 2 or 3 is the strategy 
that has been consolidated so far. In this 
context, perioperative chemotherapy and 
surgery followed by adjuvant chemotherapy 
are two possible strategies.

In this study there was no statistically 
significant difference in OS and PFS between 
the groups treated with perioperative 
chemotherapy or upfront surgery followed by 
adjuvant chemotherapy. It is important to note 
that perioperative chemotherapy protocol 
with XELOX or FOLFOX is not the standard 
treatment in this context. The FLOT4 trial 
demonstrated the superiority of the FLOT 
regimen when compared directly with ECF / 
ECX. In that trial, 716 patients with gastric or 
gastroesophageal junction adenocarcinoma 
(56% of patients) with tumors ≥ cT2 and / 
or N + were randomized to 4 cycles of FLOT 
followed by surgery followed by 4 cycles of 
FLOT versus 3 cycles of   ECF / ECX followed 
by surgery followed by 3 ECF / ECX cycles. 
With a median follow-up of 43 months, FLOT 
resulted in an increase in OS (median of 35 
versus 50 months, HR = 0.77; 95% CI: 0.63-
0.94; p = 0.012), PFS (median of 18 versus 
30 months, HR = 0.75; 95% CI: 0.62-0.91; p 
0.004) and pCR (16 versus 6%; p = 0.02).8

Unfortunately, the FLOT protocol is 
not available in all the Brazilian centers 
for the treatment of patients in the public 
health system. Based on the robust results 
of this study, perioperative chemotherapy 
strategies have been consolidated. In a 
phase III trial evaluating FOLFOX and a 
cisplatin-fluorouracil regimen in metastatic 
gastroesophageal adenocarcinoma, FOLFOX 
was better tolerated with less toxicity 
than the cisplatin-based protocol and was 
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more effective in older patients.9 Then, the 
FOLFOX-based perioperative regimen 
achieves favorable results in real life practice. 
The optimal number of chemotherapy cycle 
remains to be determined. There are great 
future prospects for treatment in this context 
for which data are expected, such as the 
KEYNOTE-585 phase 3 study that evaluates 
the efficacy of pembrolizumab associated with 
a perioperative chemotherapy strategy for the 
treatment of gastric and gastroesophageal 
junction adenocarcinoma.10

Considering the patients who underwent 
neoadjuvant chemotherapy in this study, 93% 
had R0 surgery, whereas in patients operated 
on upfront, the rate of R0 surgery was 78%. 
The presence of R0 surgery correlates with a 
better prognosis11, however, due to the low 
number of patients in this study, it was not 
possible to observe this correlation.

On the other hand, there are still many 
patients who undergo upfront surgery before 
conducting a multidisciplinary discussion. In 
these cases, the adjuvant treatment strategies 
should be discussed.  In the scenarios of 
patients undergoing adequate surgery with 
D2 lymphadenectomy, the ARTIST study 
evaluated the role of postoperative adjuvant 
QT and RT in 458 patients comparing 
capecitabine   and cisplatin (XP) for 6 cycles 
versus 2 cycles of pre XP and post 45 Gy of RT 
with capecitabine 1650 mg/m²/day. This study 
did not demonstrate an advantage of disease 
free survival (DFS) for the  arm including 
RT , but in subgroup analysis there was an 
advantage of DFS for the RT arm in individuals 
with positive lymph nodes.12 The ARTIST II 
study specifically compared the hypothesis of 
adding adjuvant RT to QT in individuals with 
type D2 resection and positive lymph node, 
as well as comparing adjuvant QT with S-1 
versus S-1 combined with oxaliplatin, showing 
that RT does not bring addition of benefit 
over S-1 combined with oxaliplatin and that 

both strategies are superior to the use of S-1 
alone.13In the context of patients undergoing 
upfront surgery with D2 lymphadenectomy, it  
is possible to consider adjuvant chemotherapy 
with the association of platinum and 
fluoropyrimidine. The CLASSIC study, with 
1035 patients, which evaluated adjuvant 
XELOX versus observation after type D2 
resection, demonstrated an advantage in DFS 
at 3 years (74 versus 59%; HR=0.56; p<0.0001) 
and a trend towards improvement in OS at 3 
years (HR=0.72; p=0.0493).14 An update of 
this study demonstrated a decrease in the risk 
of death from 27 to 20% (HR=0.66; 95% CI: 
0.51-0.85; p=0.0015), confirming the benefit 
of adjuvant XELOX as well in terms of OS.15

The standard treatment for locally 
advanced gastric cancer differs across the 
world. In western countries, perioperative 
chemotherapy or postoperative adjuvant 
chemoradiotherapy are the preferred 
treatment options, whereas in Asia, D2 
gastrectomy followed by postoperative 
adjuvant chemotherapy is standard.16

For patients with HER2-positive gastric 
cancer, the addition of trastuzumab to 
perioperative cytotoxic chemotherapy is 
a plausible treatment option to improve 
survival outcomes.17 The randomized phase 
II PETRARCA study, presented at ASCO 
2020, evaluated perioperative CT with 
FLOT in combination with trastuzumab and 
pertuzumab versus perioperative CT with 
FLOT. In that study, the use of perioperative 
anti-HER-2 therapy resulted in a higher pCR 
rate (35 versus 12%; p=0.02), but preliminary 
data did not demonstrate gains in DFS and 
OS.18 Therefore, so far there is no con- sistent 
evidence for the use of this association.

The limitations of the study are due to a 
retrospective character, performed in a single 
institution and because it has a small number 
of cases. There is no definitive trial that has 
compared perioperative chemotherapy 
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versus upfront surgery followed by adjuvant 
chemotherapy for the treatment of gastric and 
gastroesophageal cancers. In the last decade, 
there has been a drive towards improving 
perioperative treatment strategies. Future 
directions with the incorporation of targeted 
therapy, immunotherapy, and ctDNA analysis 
will likely consolidate the perioperative 
treatment strategy as standard.
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CHARACTERISTICS - GROUP pCT aCT
pCT/aCT 21 (27.6%) 55 (72.3%)

AGE
Median 66 years (59-69) 64 years (53-70)

SEX
Male 12 (57%) 33 (60%)

Female 9 (43%) 22 (40%)

ECOG
0-1 20 (95.3%) 53 (96%)

2-3 1 (4.7%) 2 (4%)

GRADE
G1 2 (11%) 5 (9,6%)

G2 13 (68%) 19 (36.5%)

G3 4 (21%) 28 (53.8%)

LOCATION
Siewert 2 3 (14%) 0 (0%)

Siewert 3 4 (19%) 2 (3.8%)

Gastric 14 (67%) 53 (96.2%)

CLINICAL STAGING
l 0 (0%) 3 (12.5%)

ll 2 (13%) 8 (33.3%)

llI 13 (87%) 13 (54.1%)

RESECTION MARGIN
R0 14 (93.3%) 43 (78.1%)

R1 1 (6.7%) 7 (12.7%)

R2 0 (0%) 5 (9.2%)

Table 1 Descriptive Analysis

pCT Total 21 (100%)

FOLFOX 15 (71%)

XELOX 6 (29%)

Table 2 Perioperative chemotherapy protocols (pCT)

aCT Total 55 (100%)

FOLFOX 9 (16.4%)

XELOX 45 (81.8%)

Change of treatment 1 (1.8%)

Table 3 Adjuvant chemotherapy protocols (aCT)
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DISEASE RELAPSE pCT aCT
LOCORREGIONAL 5 (26%) 4 (7%)

DISTANT 5 (26%) 13 (24%)

Table 4 Locoregional and distant recurrence

Figure 1 – Locorregional PFS according to type of treatment (perioperative chemotherapy pCT x 
adjuvant chemotherapy aCT). Curves were calculated using the Kaplan-Meier method. Comparisons 

between the groups were performed using the log-rank test.

Figure 2 – Distant PFS according to type of treatment (perioperative chemotherapy pCT x adjuvant 
chemotherapy aCT). Curves were calculated using the Kaplan-Meier method. Comparisons between the 

groups were performed using the log- rank test.
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Figure 3 - Overall survival according to type of treatment (perioperative chemotherapypCT x adjuvant 
chemothera- pyaCT). Survival curves were calculated using the Kaplan-Meier method. Comparisons 

between the groups were performed using the log-rank test.


