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The aim of the study is to analyze the impact of the Siewert classification on the pathological complete response (pcR), pattern of
failure, and general outcome of patients treated, by preoperative chemoradiotherapy and surgery for an gastroesophageal junction
adenocarcinoma (OGJA). From 2000 to 2008, the charts of 68 patients were retrospectively reviewed. Tumor staging reported was
UST1/T2/T3/T4/unknown, respectively, n = 1/7/54/5/1 patients, and NO/N1/unknown, respectively, n = 9/58/1 patients. Patients
received primary external-beam radiotherapy with concurrent chemotherapy followed by surgical resection (Siewert I: upper
oesogastrectomy; Siewert II/III: total gastrectomy with lower oesophagectomy). Overall survival (OS), overall relapse rate (ORR),
cumulative rate of local (CRLR), nodal (CRNR), and metastatic (CRMR) relapse, and their prognostic factors were retrospectively
analyzed. Median follow-up was 77.5 months. Median OS was 41.7 + 5.2 months. The 3-year ORR was 48%. Using univariate analysis
ORR was significantly increased for patients with Siewert II/III compared to Siewert I tumors (27.3% versus 62%, p = 0.047).
Siewert I tumors had also statistically lower CRNR and CRMR compared to Siewert II/III tumors (0/9.1% versus 41.3/60.2% resp.,
p = 0.012), despite an equivalent cumulative rate of local relapse and pathological complete response rate between the three groups.
For OGJA treated with preoperative CRT and surgery, ORR and CRMR were lower for patients with Siewert I tumors in comparison
with Siewert IT/III tumors.

1. Background

Oesophageal and gastroesophageal junction cancer is the
eighth most common form of cancer, with almost 482000
new cases and 407000 deaths in the world in 2008 [1]. The
incidence of adenocarcinoma has increased in compaison
to all other histology [2, 3]. Although early-stage localized
disease with no evidence of nodal spread and with invasion
confined to the submucosa has a good prognosis after

complete local resection, more advanced lesions benefit from
combined modality therapy with more extensive resection to
ensure negative margins, including lymph node dissection.
After primary surgery 25% of patients had microscopically
positive resection margins, and the 5-year survival rate
remained poor, generally under 40% [4-6].

Recently, the seventh edition of the TNM classification
improved the predictive ability for cancers of the oesoph-
agus. Differences in patient characteristics, pathogenesis,
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and especially survival clearly identify adenocarcinomas and
squamous cell carcinoma of the oesophagus as 2 separate
tumor entities requiring differentiated therapeutic concepts
[7]. Meta-analysis suggests an evident survival benefit for
preoperative chemoradiotherapy and, to a lesser extent, for
chemotherapy in patients with adenocarcinoma of the
oesophagus. In this meta-analysis, preoperative radiochemo-
therapy increased survival whatever the histological subtypes,
whereas the benefit in survival for neoadjuvant chemother-
apy was observed only for adenocarcinomas [8, 9].

Siewert recognized the need for a tumor classification
based on anatomic location and proposed a classification
scheme for distal esophageal and gastroesophageal junction
neoplasms to guide therapy and allow for a more meaningful
study [10, 11]. The classification of adenocarcinomas of the
gastroesophageal junction (AEG) in three types, AEG type
L, type II, and type III, shows marked differences between
the tumor entities and is recommended for selection of a
proper surgical approach. By extrapolation, this classification
has been extensively used to adapt the preoperative treat-
ment: patients presenting with a Siewert type 1 tumor are
generally considered and treated as patients with oesophagus
cancer and receive, for operable locally advanced tumors,
concomitant radiation chemotherapy followed by surgery,
whereas patients presenting with Siewert type 2 and 3 tumors
are generally considered and treated as patients with gastric
cancers by perioperative chemotherapy [12]. However, there
is no rational basis supported by evidence in the literature
to explain such a difference in current preoperative practices
according to the Siewert classification.

In this retrospective study, we analyzed the outcome of
a series of 68 patients treated, independently of the Siewert
classification of their tumor, by concomitant preoperative
radiochemotherapy followed by surgery, and the impact
of the Siewert classification on the pathological response,
pattern of failure, and general outcome of the patients.

2. Methods

2.1. Patient’s Selection. Between January 2000 and December
2008, 159 patients were treated by radiotherapy with or
without +/— concomitant chemotherapy for a nonmetastatic
adenocarcinoma of the gastroesophageal junction in four
French cancer centers. During this period and before the
publication of the MAGIC Trial and the French FFCD Trial
results [13, 14], all patients requiring neoadjuvant treatment
for a nonmetastatic adenocarcinoma of the gastroesophageal
junction were treated by neoadjuvant radiotherapy with or
without +/— concomitant chemotherapy in these cancer
centers. Patients presenting with distant metastasis and/or a
squamous cell carcinoma were excluded. Among these 159
patients, the charts of 68 patients who received preoperative
radiotherapy with concomitant chemotherapy, followed by
surgery, were selected for this study. This analysis was
approved by local institutional review boards.

All patients underwent an oeso-gastroscopy, an gastroe-
sophageal endoscopic ultrasound (EUS), and a computed
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thoracoabdominal and pelvic tomography (CT) scan. Pos-
itron emission tomography was not used routinely. All the
tumors were restaged on the basis of the seventh edition of the
American Joint Committee on Cancer tumor staging criteria
[15]. Laparoscopy was never performed as a diagnostic
procedure. T and N stage were assessed by EUS and CT scan.
Lymph nodes measuring more than 1cm on the CT scan
were considered to be clinically involved. Tumors were also
classified using the Siewert classification [10, 11]: Siewert 1
tumors were located only in the lower esophagus, Siewert 2
tumors were located in both the lower esophagus and the
upper gastric wall, and Siewert 3 tumors concerned only
the gastric part of the gastroesophageal junction, without
involvement of the esophagus.

2.2. Treatments. Irradiation consisted of external-beam
radiotherapy delivering a mean total dose of 44.5 Gy (range,
36-50 Gy), at 1.8 to 2 Gy per fraction, with a 3- or 4-field
technique. The irradiated volume took into account the
tumor size and the risk of lymph node involvement. Irra-
diation modalities were set at the discretion of each attending
radiation oncologist. Two patients received a boost in the
gross tumor volume delivering 10 and 14.4 Gy, respectively.
Mean total treatment time for radiotherapy was 36.5 days
(24-60). The dose was prescribed to the International Com-
mission on Radiation Units and Measurements point and
delivered through linear accelerators by use of high-energy
photons (=10 MV). During the radiation therapy, all patients
received concurrent chemotherapy, mainly based on cisplatin
and 5FU regimen (n = 26, 38.3%), cisplatin or carboplatin
alone (n = 39, 57.3%), or FOLFOX (n = 3, 4.4%). Six patients
(8.8%) previously received 2 additional cycles of neoadjuvant
chemotherapy based on cisplatin and 5FU regimen. Seven
(10, 3%) patients received adjuvant chemotherapy based on
FOLFIRI (n = 4, 5.9%) or cisplatin plus 5FU (n = 3, 4, 4%).

After a mean delay of 58.8 days (26-182), patients under-
went surgery, which was represented by an oeso-gastrectomy
polar superior (Lewis Santy procedure) for Siewert 1 tumors,
whereas patients with Siewert 2 or 3 tumors underwent
an extended total gastrectomy with resection of the lower
esophagus, associated with a D2-lymphadenectomy.

Patients were seen for the first follow-up 8 to 12 weeks
after the end of the treatment and thereafter every 3 or 4
months up to 2 years. Afterwards, follow-up was planned
every 6 months, until progression or death. Follow-up
encompassed a clinical examination and a blood sample
including tumor markers, as well as a CT scan. Endoscopic
control was generally carried out every year.

2.3. Statistics. The follow-up was calculated from the date of
diagnosis to the date of last follow-up, using the Schemper
method [16]. The differences between each group were
evaluated by use of the chi2 test or the Fisher exact test
for categorical variables and the Mann-Whitney U test for
continuous variables. Survival rates were estimated by use
of the Kaplan-Meier method [17]. The overall relapse rate
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(ORR) was defined by the date of diagnosis and the date
of the first relapse whatever the site of relapse. Cumulative
rate of local recurrence (CRLR) was defined by the date of
diagnosis and the date of the first local relapse, cumulative
rate of nodal recurrence (CRNR) was defined by the date
of diagnosis and the date of the first nodal relapse, and
the cumulative rate of metastatic recurrence (CRMR) was
defined by the date of the diagnosis and the date of the
first distant relapse. Overall survival (OS) was defined by the
interval between the date of the diagnosis and the date of
death or last follow-up. The progression-free survival (PFS)
was defined between the date of diagnosis and the date of
the first relapse and/or death. Univariate and multivariate
prognostic analyses were performed with the Cox regression
model [18]. Variables associated with survival with p < 0.2
in the univariate analysis were included in the multivariate
regression. The variables included in the model were age
as continuous variable and age (<62 versus >62 years, i.e.,
median age), gender, T and N stage, tumor length, the Siewert
classification, and overall treatment time (OTT). All the
variables included in the models were categorical. Analyses
were performed with SPSS statistical software, version 16.0
(SPSS, Chicago, IL). All statistical tests were 2-sided, and
p < 0.05 indicated statistical significance.

3. Results

The characteristics of the patients are reported in Table 1. The
median age of patients was 61 years (26-79), and sex ratio
was F/M: 8/60. Table 2 summarizes the correlation between
the patient’s characteristics and the Siewert classification of
tumors.

3.1. Pathological Complete Response. Pathological complete
response was observed in 16 patients (23.5%). No statistical
difference was observed in terms of pathological complete
tumor between the three Siewert groups of patients (Table 3).

3.2. Overall Survival and Cause of Deaths. Median follow-
up was 77.5 months (range, 3-135 months). At the end of
follow-up, 42 (61.8%) patients had died: 30 (44.1%) died
of disease evolution, 7 (10.3%) patients died of treatment
related complications including 5 (7.3%) patients who died
in the two months following surgery, 3 patients (4.4%) died
of other causes, and for 2 (2.9%) patients the cause of death
was unknown. The 1- and 3-year OS rates were 80.8% and
57.2%, respectively, with a median of 41.7 + 5.2 months
(Figure 1(a)). Using univariate analysis, age as a continuous
variable (p < 0.0001), tumor size as a continuous variable
(p < 0.0001), Karnofsky performance status (p = 0.05), and
ypN (p < 0.0001) classification significantly influenced OS.
Using multivariate analysis, ypN status was the only factor
independently influencing overall survival (p = 0.001).
Results of uni- and multivariate analysis for OS are detailed
in Table 4(a).

Overall survival according to the Siewert classification
was summarized in Table 3: OS was not statistically different
between the 3 different Siewert groups (Figure 1(b)).

TABLE 1: Patient, tumor, and characteristics.

Patients
N =68

Center of treatment, n (%)

1 6 (8.8)

2 56 (82.4)

3 1(15)

4 5(7.4)
Mean age (years, range) 61 (26-79)
Gender (1, %)

Men 60 (88.2)

Women 8 (11.8)
Karnofsky performance status (range)

Median 90 (50-100)
UST stage (1, %)

USTI 1(L5)

UST2 7 (10.3)

UST3 54 (79.4)

UST4 5(7.4)

NA 1(1.5)
USN stage (1, %)

USNO 9(13.2)

USN1 58 (85.3)

NA 1(L5)

Mean tumoral length (mm, range)
Siewert classification, 7 (%)

48.2 mm (19-110)

1 15 (22.1)
2 45 (66.2)
3 5(7.4)
NA 3 (4.4)
ypT, 1 (%)
ypTO 16 (23.5)
ypT1 6 (8.8)
ypT2 18 (26.5)
ypT3 18 (26.5)
ypT4 3 (4.4)
NA 7 (10.3)
ypN, 1 (%)
ypNO 33 (48.5)
ypNI1 27 (39.7)
ypN2 3 (4.4)
NA 5(7.4)
Histological tumoral size (mm, range) 22.4 (0-70)

NA: nonavailable.

3.3. Progression-Free Survival and Pattern of Failure. At the
end of follow-up, 32 (47.1%) patients presented a relapse: 15
(22.1%) presented a local relapse, 13 (19.1%) presented a nodal
relapse, 27 (39.7%) presented a distant relapse, and among
them, 10/27 presented both local and distant relapse. The 1-
and 3-year PFS rates were 68.7% and 41.6%, respectively, with
amedian of 25.6 + 2.6%. The 1- and 3-year overall relapse rates
were 24.8% and 48%, respectively. The 1- and 3-year CRLR
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TABLE 2: Correlation between patients characteristics and Siewert classification.

Siewert Siewert (spe ;; man
1 2+3 correlation)
Cancer center, 1 (%)
1 1(16.7) 5(83.3)
2 13 (24.1) 41 (75.9) 0.9
3 0 (0) 1(100)
4 1(25) 3(75)
Karnofsky index, 7 (%)
80-100 13 (25) 39 (75) 05
<80 1(14.3) 6 (85.7)
Sex, n (%)
Women 0 6 (100) 0.2
Men 15 (25.4) 44 (74.6)
Age, n (%)
<62 years 6 (17.6) 28 (82.4) 02
>62 years 9 (29) 22 (71)
Histologic differentiation, n (%)
Well differentiated 3(30) 7 (70)
Intermediate 4 (44.4) 5 (55.6) 0.3
Undifferentiated 3(17.6) 14 (82.4)
UST, n (%)
UST 1-2 4 (571) 3 (42.9) 0.06
UST 3-4 11 (19.3) 46 (80.7)
USN, 1 (%)
USN 0 1(1L1) 8 (88.9) 03
USN 1 14 (25.5) 41 (74.5)
Tumoral length, # (%)
<50 mm 8 (32) 17 (68) 03
>50 mm 7(23.3) 23 (76.7)
ypT, 1 (%)
pT 0-2 12 (30) 28 (70) 02
pT 3-4 3(16.7) 15 (83.3)
ypN, 1 (%)
pNO 11 (34.4) 21 (65.6) 0.07
pN>1 4 (14.3) 24 (85.7)

rates were 6.7% and 24.3%, respectively. The 1- and 3-year
CRMR rate were 22.2% and 40.6%, respectively.

Using univariate analysis, age as a continuous variable
(p < 0.0001), age (<62 versus >62 years) (p = 0.04), tumor
size as a continuous factor (p < 0.0001), Siewert classification
(Siewert 1 versus Siewert 2/3, p = 0.047, Figure 2), and ypN
(p < 0.003) significantly influenced ORR. Using multivariate
analysis, age (p = 0.02) and ypN status (0.006) independently
influenced ORR. Results of uni- and multivariate analysis for
ORR are detailed in Table 4(b).

3.4. Mean ORR, CRLR, CRNR, and CRMR according to the
Siewert Classification Were Detailed in Table 3. ORR was

statistically lower for Siewert 1 tumors in comparison to
Siewert 2 and 3 tumors (p = 0.047, Figure 2). There was no
statistical difference in terms of CRLR between the three
Siewert groups; however, Siewert 1 tumors had statistically
lower CRNR and CRMR in comparison to Siewert 2 and 3
tumors (Table 3, Figures 3(a), 3(b), and 3(c), resp.)

4, Discussion

This study is, to our knowledge, the first to focus on the
impact of the Siewert classification on the pathological
response, on the pattern of failure, and also on the gen-
eral outcome of the patients after concomitant preoperative
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TaBLE 3: Outcome of patients according to Siewert classification.

Outcome Siewert 1 Siewert 2 Siewert 3 Siewert Stewert Stewert
2+3 1 versus 2 versus 3 p 1versus (2 +3) p

Mean

OS + SE (months) 70 £11.7 53.2+72 61.3 £18.8 56.7 + 72 0.18 0.14
Mean

ORR =+ SE (%) 273+13.4 76.5+ 8.3 20+£179 62+79 0.052 0.047
Mean

CRLR + SE (%) 19.2 £10.1 41.8 £10.1 0 375+9.2 0.27 0.35
Mean

CRNR * SE (%) 0 451+10.7 20£179 41.3+9.7 0.08 0.028
Mean

CRMR + SE (%) 91+87 65.2+9.7 75+ 21.7 60.2 + 8.9 0.017 0.012
PCR, 1 (%)

Yes 6 (40) 8 (21.1) 2 (40) 10 (23.3)

No 9 (60) 30 (78.9) 3 (60) 33 (76.7) 0.31 0.21

NA (n=10)
Cause of death, n (%)

Disease progression 2(33.3) 25 (78.1) 1(50) 26 (76.5)

Complication 3(50) 3(9.4) 1(50) 4 (11.8) 0.09 0.06

Other causes 1(16.7) 4(12.5) 0 4 (11.8)
Cause of death, 1 (%)

Disease progression 2(33.3) 25 (78.1) 1(50) 26 (76.5) 0.07 0.03

Other causes 4 (66.7) 7 (21.9) 1(50) 8 (23.5)

OS: overall survival; ORR: overall relapse rate; SE: standard error; CRLR: cumulative rate of local relapse; CRNR: cumulative rate of nodal relapse; CRMR:
cumulative rate of metastatic relapse; pCR: pathological complete response; NA: nonavailable.
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FIGURE 1: Overall survival for overall population (a) and according to the Siewert classification (b).
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TABLE 4: Uni- and multivariate analysis for overall survival (a) and overall relapse rate (b).

()

Univariate analysis

Multivariate analysis

Alive (%) & @ ®
. ‘o p HR [CI 95%] p

Total (n = 68) 42 (62) 26 (38) — — —
pT

ypTO/T1/T2 22 (55%) 18 (45%) 0.073 1 06

ypT3/T4 16 (76%) 5 (24%) 1.2 [0.5-2.7]
pN

ypNO 13 (39%) 20 (61%) 0.0001 1 —

ypNO+ 26 (87%) 4 (13%) 4.1[1.83-9.2] 0.001
Siewert classification

Siewert 1 6 (40%) 9 (60%) 014 1 —

Siewert 2/3 34 (68%) 16 (32%) 1.5 [0.6-3.7] 0.4
Performance status

PS0-1 20 (38%) 33 (62%) 0.0 1 0

PS2-3 2 (25%) 6 (75%) 1.2 [0.4-3.9]

(b)
Univariate analysis Multivariate analysis
Relapse (%) ) @ ®
No Yes p HR (CI 95%) P

Total 36 (53) 32 (47) — — —
ypT

ypTO/T1/T2 24 (60%) 16 (40%) o3 1 -

ypT3/T4 73 (90%) 8 (10%) 1.2 [0.5-2.8] 0.6
ypN

ypNO 23 (70%) 10 (30%) 0.003 1 —

ypNO+ 12 (40%) 18 (60%) 3.4 [14-8.1] 0.005
Age (years)

<62 14 (39%) 22 (61%) 0.038 1 —

>62 22 (69%) 10 (31%) 0.36 [0.15-0.86] 0.02
Siewert classification

Siewert 1 12 (80%) 3 (20%) 0.047 1 -

Siewert 2/3 23 (46%) 27 (54%) 2.8[0.8-9.5] 0.1

OF p value” of Log-rank test.
@ Hazard-Ratio (95% confidence interval).
B« p value” of Cox model.

chemoradiation. This study concerned a consequent number
of patients, treated with preoperative radiochemotherapy,
avoiding misleading factors such as nonhomogeneous pop-
ulation in terms of patient clinical staging and therapeutic
strategy. With regard to study limitations, this analysis was
conducted in a retrospective, multicentric, and nonrandom-
ized manner.

Pathological response rate observed in this study was
16/68 (22%), in the range to the rate already published in the
literature [5, 19, 20]. In our study, no statistical difference
was observed in terms of pathological complete tumor
response between Siewert 1, 2, and 3 groups of patients. This
could suggest that these three groups have the same radiosen-
sitivity, which could have its importance, as it is well

described that pathological complete response after neoad-
juvant radiotherapy is an independent prognostic factor of
overall survival [20]. Based on a large cohort, Wang et al.
have demonstrated that over a recent 10-year period, the three
subtypes of adenocarcinoma of the gastroesophageal junction
showed different histological changing trends, suggesting
heterogeneous characteristics of the three Siewert types of
adenocarcinoma of the gastroesophageal junction. However
nothing was published concerning the difference in terms of
radiosensitivity of these three subtypes, and this specific point
could be evaluated in a future clinical trial [21].

In our study the overall and progression-free survival
rates are in the range of those already reported in the
literature [5, 6, 19]. OS was not statistically different between
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FIGURE 2: Overall recurrence rate according to the Siewert classification (Siewert type 1 versus Siewert types 2 and 3, p = 0.047).

the 3 different Siewert groups, whereas we observed a lower
overall relapse rate in patients treated for Siewert 1 tumors in
comparison to Siewert 2 and 3 tumors, with also a lower rate
of nodal and metastatic relapse for this specific group. This,
however, only held on univariate analysis and significance
was lost in multivariate analysis. In this study, the number
of patients with pathological nodal involvement has a trend
to be more favorable in Siewert 1 group (11 ypNO, 4 ypN+)
in comparison with Siewert type 2/3 groups (21 ypNO, 24
ypN+), which could also explain the best results observed in
this study for Siewert type 1 group but this difference does not
reach statistical significance (p = 0.07), and when we look
at the pretreatment classification, there is no difference in
terms of USN classification between the two Siewert groups
(p=0.3).

The other prognostic factors found significant in multi-
variate analysis for ORR in this study were in concordance
with other published data in particular age [22], tumor size
[5], and nodal status [23].

Xiao et al. have studied the difference in the characteris-
tics of lymphatic metastasis and its impact in terms of surgical
approach in a retrospective series of 228 patients, showing
that for type I the pattern of lymph node metastasis is similar
to that of the distal esophageal carcinoma (with a rate of 44%),
for type II they observed a high rate of lymph node metastasis
66.9% (1/3 in the thoracic cage and 2/3 in the abdomen),
and for type III, the rate of lymph node metastasis was also
66.9% including mainly abdominal metastasis (70.4%) [24].
The high rate of nodal involvement observed in Siewert types
2and 3isin accordance with our statistical difference in terms
of nodal and metastasis rate and suggests that preoperative
concomitant chemoradiotherapy is not efficient enough to
control microscopic distant invasion with further significant
uncertainties concerning the clinical target volume. Two
other recent publications focused on the same topic, though

being in nonirradiated patients. Reeh et al. have described
type I OGJA as a more aggressive tumour with higher recur-
rence rates in comparison with type I OGJA, suggesting a
potential benefit from more aggressive surgical treatment
for such tumors [25]. More recently, Curtis et al. published
the results of a large prospective study including patients
who received preoperative chemotherapy instead of CRT and
described type III tumours as larger and associated with fre-
quent histological perineural and vascular invasion, although
this did not translate into more lymph node metastasis
[26]. This hypothesis suggests that Siewert 2 and 3 tumors
represent biologically different tumors and could need the
use of more aggressive treatment in particular the use of
more efficient and aggressive multimodalities treatments.
This is also concordant with the publication of Hasegawa et
al. where Siewert type 2/3 tumors are more considered as
gastric tumors than as esophagus tumors [12] and could be
treated as gastric cancer by perioperative chemotherapy, with
or without preoperative chemoradiotherapy as suggested by
the results of a recent phase II randomized trial [19].

5. Conclusions

For gastroesophageal adenocarcinomas, treated with con-
comitant preoperative chemoradiotherapy, our study pointed
out a difference in terms of ORR between Siewert 1 and 2/3
tumors, with an increasing rate of distant relapse for Siewert
2 and 3 tumors in comparison with Siewert I tumors, despite
an equivalent local control rate and pathological response
rate between these three groups. This paper also found well-
described prognostic factors to be significant in particular
nodal status, in accordance with previous published data,
and further study is needed to determine whether there
is a real difference between Siewert group 1 and Siewert
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FIGURE 3: Cumulative rate of local recurrence (CRLR) (a), nodal recurrence (NRLR) (b), and metastatic recurrence (MRLR) (c) according to
the Siewert classification (Siewert type 1 versus Siewert types 2 and 3).
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