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Abstract

Background: High rates of venous thromboembolic events (VTEs), mainly in advanced disease, are reported for
patients with cancer of the upper gastrointestinal tract (stomach, pancreas) and for treatment with cisplatin.

Methods: Exploratory analysis of VTEs reported as adverse events and serious adverse events in a prospective,
randomised, multicentre, multimodal phase III trial according to VTEs reported as adverse events and severe adverse
events. Patients with resectable oesophageal cancer (T2N1–3, T3-4aNx) were randomized to 2 cycles of
chemotherapy with docetaxel 75 mg/m2, cisplatin 75 mg/m2 followed by chemo-radiotherapy (CRT) and
subsequent surgery (control arm) or the same treatment with addition of cetuximab (investigational arm).

Results: VTEs occurred in 26 of 300 patients included in the trial, resulting in an incidence rate (IR) of 8.7% [95% CI
5.7–12.4%]. A total of 29 VTEs were reported:13 (45%) VTEs were grade 2, 13 (45%) grade 3 and three (10%) fatal
grade 5 events. 72% (21/29) of all VTEs occurred preoperatively (IR 6.7%): 14% (4/29) during chemotherapy and 59%
(17/29) during CRT. In multivariable logistic regression only adenocarcinoma (IR 11.1%, 21/189 patients) compared
to squamous cell cancer (IR 4.5%, 5/111 patients) was significantly associated with VTE-risk during treatment, OR 2.9
[95%CI 1.0–8.4], p = 0.046. Baseline Khorana risk score was 0 in 73% (19/26), 1–2 in 23% (6/26) and 3 in only 4% (1/
26) of patients with VTEs.
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Conclusion: A high incidence of VTEs during preoperative therapy of resectable oesophageal cancer is observed in
this analysis, especially in patients with adenocarcinoma. The role of prophylactic anticoagulation during
neoadjuvant therapy in resectable esophageal cancer should be further evaluated in prospective clinical trials.
According to our data, which are in line with other analysis of VTE-risk in patients with oesophageal cancer patients
treated with neoadjuvant cisplatin-based chemotherapy and CRT, prophylactic anticoagluation could be considered
balanced against individual bleeding risks, especially in patients with adenocarcinoma. In addition to the
established risk factors, oesophageal adenocarcinoma treated with neoadjuvant cisplatin-based therapy may be
regarded as a high-risk situation for VTEs.

Trial registration: Registered at clinicaltrials.gov, NCT01107639, on 21 April 2010,

Keywords: Oesophageal cancer, Adenocarcinoma, Thrombosis, Venous thrombosis, Thromboembolic events,
Preoperative therapy, Neoadjuvant therapy, Cisplatin, Chemoradiotherapy

Background
Thromboembolic events during cancer therapy may be
associated with significant additional morbidity and re-
duced quality of life in addition to detrimental effects on
clinical outcome of individual patients [1]. A variety of
inter-related patient-, tumour-, and therapy-related fac-
tors contribute to the risk of venous thromboembolic
events (VTEs) in cancer patients. Chemotherapy as well
as radiotherapy are recognized as independent risk fac-
tors for thrombosis and may cause damage to the vascu-
lar endothelium and disequilibrium between pro-
coagulant and anticoagulant factors [2, 3]. For cisplatin-
containing chemotherapy, particularly high incidence
rates of VTEs have been reported, mainly from retro-
spective analyses of heterogeneous patient cohorts and
advanced disease: [1, 4–6] In a retrospective single
centre analysis an incidence rate of up to 18.1% (169 of
932 patients) has been reported [1]. A systemic review
and meta-analysis of randomised controlled trials dem-
onstrated a significantly increased relative risk (RR) of
1.67 (P = 0.01) for VTEs in patients with cisplatin-based
chemotherapy as compared to those without cisplatin
with incidence rates of 1.92% vs. 0.79% [5]. These ana-
lyses only included few patients with oesophageal cancer.
An exploratory analysis of the REAL-2 study, which in-
cluded 1002 patients with advanced gastric and gastro-
oesophageal junction (GEJ) cancer, demonstrated an in-
cidence of 10,1% overall; the rate was significantly higher
in patients treated with chemotherapy-combinations in-
cluding cisplatin as compared to oxaliplatin: 15.1% vs.
7.6%; P < 0.001) [1].
A risk model for VTEs in cancer patients known as

the “Khorana risk score” has been established in large
derivation and validation cohorts of cancer patients be-
ing treated with chemotherapy (n = 2701 and n = 1365,
respectively) [7]. In this model the risk of VTEs is
assessed by 5 predictive variables: Site of cancer, high
body mass index (BMI), leukocyte (Lc) and thrombocyte
count (Plt), haemoglobin level (Hb) or use of red cell

growth factor. A high risk is attributed to pancreatic and
stomach cancer as primary site of cancer. However, it is
unclear whether this high risk also applies for other can-
cers from the upper gastrointestinal tract, such as locally
advanced oesophageal carcinoma as these patients have
neither been represented at large in the “Khorana” co-
horts nor in similar analyses [1, 7].
Patients with locally advanced and resectable oesophageal

cancer are treated with multimodal therapy in curative
intention with 5-year overall survival rates of at least 50%
and platinum-based chemotherapy is an established part of
the treatment [8–10]. Due to the paucity of prospective
data on VTEs in resectable oesophageal cancer the aim of
this analysis was to describe the rate and pattern as well as
potential risk factors of VTEs (such as histologic subtype
and the “Khorana risk factors” listed above) in patients with
resectable oesophageal cancer with multidisciplinary treat-
ment within an international phase lll trial.

Methods
Study design
We conducted an exploratory analysis of VTEs in the
international, multicentre intergroup phase III trial
SAKK 75/08 according to reported adverse events (AEs)
and severe adverse events (SAEs) from start of preopera-
tive treatment until 6 months postoperatively. This add-
itional analysis was planned after initiation of the study
but before primary analysis. The study design and clin-
ical efficacy endpoints have been published in detail [8].

Treatment
In brief, 300 patients with resectable oesophageal cancer
(T2N1–3, T3-4aNx) were included and received 2 cycles
of induction chemotherapy with docetaxel 75 mg/m2

and cisplatin 75 mg/m2 (duration of cycle 3 weeks)
followed by chemoradiotherapy (CRT) with 45 Gy (1,8
Gy × 25), docetaxel 20 mg/m2 and cisplatin 25 mg/m2

weekly for 5 weeks and then surgery in the control arm
or were randomly assigned to the same treatment with
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addition of cetuximab preoperatively (400 mg/m2 ini-
tially, then 250 mg/m2 weekly) and postoperatively (250
mg/m2 every 2 weeks for 3 months postoperatively) in
the investigational arm.

Objectives
The primary objective of this analysis was to evaluate
the incidence rate (IR) of VTEs in patients with resect-
able oesophageal cancer undergoing multimodality treat-
ment as described above. For this analysis, both study-
arms were combined, as the primary endpoint of the
study, progression free survival (PFS), was not met. Any
VTE - except for superficial thrombophlebitis - which
was reported by the investigators as AE and SAE and
confirmed by scheduled or unscheduled scans (by any
modality as considered appropriate by the investigators
according to the individual clinical situation – e.g. son-
ography, CT-scan, radioisotope scans) was considered as
a relevant event. No routine screening for the detection
of clinically asymptomatic VTEs was mandated by the
study protocol.
Secondary objectives included grades according to

“common terminology criteria of adverse events version
4.0” (CTCAE v4.0) and location of VTEs, the incidence
of VTEs during different phases of treatment, compari-
son of VTEs in the control arm vs. investigational arm,
VTEs according to histologic subtypes, association with
clinical efficacy endpoints and to evaluate whether the
“Khorana risk factors “(Hb < 100 g/l or use of erythro-
poiesis stimulating agents, Lc > 11 G/l, Plt > 350 G/l,
BMI > 35 kg/m2; excluding site of cancer)10 were preva-
lent in patients with VTEs. The duration of the treat-
ment phases were defined as follows: 6 weeks of
induction chemotherapy (total of 2 cycles, duration of
each cycle 3 weeks); CRT lasted for 5 weeks and add-
itional 30 days for recovery until the operation (total of
9 weeks and 2 days); postoperative period: A total 6
months after the operation.

Statistical methods
Continuous data were summarized using median and
range. Categorical data were summarized using frequency
counts and percentages and compared between subgroups
using Fisher’s exact test. Effects of pre-selected covariates
(treatment arm, histologic subtypes and Khorana risk fac-
tors) on these endpoints were explored using logistic re-
gression. Time-to-event endpoints were summarized by
the median and corresponding 95% confidence interval
using the Kaplan-Meier method. The number of events
was described descriptively by frequency and percentage.
All analyses were conducted using SAS 9.4 (SAS Institute
Inc.), no adjustment was made for multiple testing and all
analyses are considered exploratory.

Results
Overall
Demographics and disease characteristics are shown in
Table 1.
Of 300 patients included, 29 VTEs were reported in 26

patients corresponding to an IR of 8.7% [95% CI 5.7–
12.4%]. Two patients had two VTEs at different time
points, whereas one patient had two simultaneous VTEs
at separate locations. 72% (21/29) of all VTEs occurred
preoperatively: 14% (4/29) during induction chemother-
apy, 59% (17/29) during chemo-radiotherapy (CRT).
This corresponds to an overall IR of 6.7% (20/300) for
the preoperative period of 15 weeks.
Respectively, 28% (8/29) of all VTEs occurred during

the postoperative period of 6 months (Fig. 1, Table 2).

Location and grades
Ten out of the 21 preoperative VTEs (47%) occurred
peripherally (any location that is no pulmonary embol-
ism). In nine (43%) cases pulmonary embolism were ob-
served, which were all grade 2 and 3 and none was fatal,
respectively. In two (10%) cases the location was not
specified. One patient had two separately located throm-
boses simultaneously during the preoperative period.
Ten (48%) preoperative VTEs were of grade 3, which re-
lates to the need of hospital admission or prolonged hos-
pitalisation. Only one of 29 VTEs was initially
asymptomatic and reported as grade 1. Due to the need
for medical intervention it was re-classified as grade 2.
Two patients with preoperative VTEs had another separ-
ate event postoperatively. For further details see Table 3.
Of eight VTEs during the postoperative period the lo-

cation was unspecified in one (12.5%) case, two (25%)
were located peripherally and five (62.5%) were pulmon-
ary embolisms; of note, three of these five postoperative
pulmonary embolisms were fatal (grade 5).

Investigational vs. control arm (+/− cetuximab)
During the preoperative period 12 patients (IR 8.0%) in
the investigational arm experienced VTEs as compared
to eight patients (IR 5.3%) in the control arm (Odds ra-
tio (OR) 1.57 [95% Confidence interval (CI) 0.62–3.95],
p = 0.3 in univariable analysis).
With inclusion of the postoperative period 14 patients

(IR 9.4%) of the investigational arm vs. Twelve patients (IR
7.9%) in the control arm had VTEs (ORs 1.20 [95%CI
0.54–2.69], p = 0.7). Thus the difference between the two
treatment arms is not significant (Tables 2 and 4, Fig. 1).

Histologic subtypes
Patients with adenocarcinoma histologic subtype had a
higher incidence of preoperative VTEs with 9.0% (17/
189 patients) compared to squamous cell carcinoma
(SCC) with 2.7% (3/111patients). This difference was
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Table 1 Demographics and disease characteristics of the patients included in the trial

Characteristic Overall (N = 300)

N (%)

Median age (years), median (range) 61 (36–75)

Sex

Male 263 (88%)

Female 37 (12%)

Histologic Type

Adenocarcinoma 189 (63%)

Squamous cell carcinoma 111 (37%)

Localization (main tumour load)

Upper part (5 cm from thoracic inlet to tracheal bifurcation) 14 (5%)

Lower part (tracheal bifurcation to oesophagogastric junction) 141 (47%)

Oesophagogastric junction 145 (48%)

Siewert Type

Type I 88 (29%)

Type II 57 (19%)

Clinical T stage

uT2 44 (15%)

uT3 246 (82%)

uT4a 10 (3%)

Clinical N stage

N0 31 (10%)

N+ 269 (90%)

WHO Performance Status

0 189 (63%)

1 109 (36%)

Missing 2 (1%)

Fig. 1 Display of the distribution of VTEs according to treatment arm, histologic subtype and treatment phase
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statistically significant both in the univariable model
(OR 3.56 [95%CI 1.02–12.43], p = 0.047) and also in the
multivariable model (OR 4.42 [95%CI 1.18–16.53], p =
0.03; Tables 2 and 4, Fig. 1).
The difference of VTE-risk between histologic sub-

types remained statistical significant for the whole study
period including the postoperative period in a multivari-
able model including baseline Hb, thrombocyte count,
neutrophils, BMI and treatment arm (Adenocarcinoma
11.1% vs. SCC 4.5%, OR 2.93 [95%CI 1.02–8.44], p =
0.046).

Comparison to the Khorana risk score
The following baseline risk factors (RF) of the Khorana
risk score were assessed in patients with VTEs: Hb <
100 g/l or use of erythropoiesis stimulating agents, leu-
cocytes > 11 G/l, Plt > 350 G/l, BMI > 35 kg/m2.
Oesophageal cancer as site of cancer is not a risk factor
in the Khorana risk score. One fifteen of the 20 patients
(75%) with preoperative VTEs had no baseline RF and
five (25%) had 1–2 RFs, respectively. No patient with
preoperative VTE had > 3 risk factors, which would cor-
respond to “high risk” for VTE according to the Khorana
risk score. Baseline RFs were > 3 only in one patient
(4%; 1/26), who experienced a postoperative VTE.

Association of VTEs with clinical efficacy endpoints
Fourteen out of 26 patients (54%) with VTEs had a PFS-
event (9 progressive disease, 5 deaths) and the median
PFS was 2.1 years [95%CI 0.7-not reached] in compari-
son to the median PFS of the patients without VTEs of

2.5 years [95%CI 1.9–3.7]. Due to the small numbers of
events these results should be interpreted with caution.

Discussion
This exploratory analysis of a large randomized trial in
patients with resectable oesophageal cancer receiving
multimodal therapy reveals a high IR of VTEs of 6.7%
during the perioperative therapy, which is in line with
the VTE-rate in “high-risk” patients according to the
Khorana risk score [7]. However, none of the patients
with preoperative VTEs and only one of the patients
with postoperative VTEs would have been identified by
the Khorana risk score as “high-risk” with subsequent
consideration of prophylactic anticoagulation. Patients
with oesophageal adenocarcinoma had pronounced rates
of VTE (IR 11% overall and 9% pre-operatively) in com-
parison to patients with SSC.
The SAKK 75/08 intergroup trial offered an excellent

opportunity to analyse the rate of VTEs associated with
cisplatin-based chemotherapy and the EGFR-antibody
cetuximab. Such an analysis is timely, as EGFR-antibody
treatment has recently been attributed to higher risk of
VTEs [11]. For example, enrolment of patients into the
phase III INSPIRE trial, which evaluated the addition of
the anti-EGFR antibody necitumumab to cisplatin-based
chemotherapy in patients with metastatic NSCLC, was
stopped due to an excess of fatal and nonfatal thrombo-
embolic events and overall number of deaths in the ex-
perimental arm [11]. In our study of resectable
oesophageal cancer, the incidence of VTEs in the inves-
tigational treatment arm with cisplatin, docetaxel and
cetuximab was not significantly different compared to

Table 2 VTEs according to treatment arm, histologic subtype and treatment phase

Overall
N = 300

Investigational Arm
N = 149

Control Arm
N = 151

Adeno-carcinoma
N = 189

Squamous Cell Carcinoma
N = 111

Overall (N) 8.7% (26b) 9.4% (14a) 7.9% (12) 11.1% (21a) 4.5% (5)

Preoperative (N = 300) 6.7% (20b) 8.0% (12a) 5.3% (8) 9% (17a) 2.7% (3)

Ind-CT 1.3% (4) 1.3% (2) 1.3% (2) 1.6% (3) 0.9% (1)

RCT 5.6% (16b) 7.1% (10a) 4.1% (6) 7.7% (14a) 1.9% (2)

Postoperative (N = 259) 3.1% (8) 3.1% (4) 3.1% (4) 3.5% (6) 2.3% (2)
aOne of these patients had two simultaneous grade 3 VTEs in the RCT phase
bTwo of these patients had two separate grade 3 VTEs at different time points

Table 3 VTEs in different treatment phases and Grades according to CTCAE v4.0

Grade Overall % (N = 29) Preoperative CT & CRT % (N = 21a) Postoperative % (N = 8)

G1 0% (0) 0% (0) 0% (0)

G2 45% (13) 52% (11) 25% (2)

G3 45% (13) 48% (10) 38% (3)

G4 0% (0) 0% (0) 0% (0)

G5 10% (3) 0% (0) 38% (3)

Abbreviations: G Grade, CTCAE Common Toxicity Criteria for Adverse Events
aOne patient had two separate VTEs in the RCT phase
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the arm without cetuximab (9.4 vs. 7.9%, p = 0.7). This is
in line with the results of the phase2/3 SCOPE1 trial,
which investigated the addition of cetuximab to defini-
tive CRT with cisplatin and capecitabine in patients with
non-metastatic, non-resectable oesophageal carcinoma,
with rates of 11% (CRT with cetuximab) vs. 9% (CRT
only) for grade 3 and 4 thrombosis and embolism [9].
The VTE rate in this cohort of resectable oesophageal

cancer, especially in adenocarcinoma (9.0% preopera-
tively, 11.1% overall), exceeds - in a historical compari-
son - the rates for other “high-risk” patients according to
the Khorana risk score, which are reported at 6.7 and
7.1%, respectively [7]. Also the rates for thromboembolic
events in the randomised phase II/III SCOPE1 trial,
which investigated the addition of cetuximab to cisplatin
and fluoropyrimidine-based definitive CRT in patients
with non-resectable oesophageal cancer, were reported
to be at a similar high level but without further informa-
tion on histologic subtypes (9% for CRT only, 11% for
CRT plus cetuximab) [9]. Therefore it is reasonable to
conclude that patients with locally advanced carcinoma
of the oesophagus, especially the adenocarcinoma sub-
type, undergoing treatment with CRT including cisplatin
should be regarded at high risk for VTE independent of
the VTE-risk assessment by Khorana risk score.
Our data were prospectively collected from an inter-

national controlled clinical trial with uniform reporting
and monitoring of AEs and SAEs. In contrast to previ-
ous retrospective analysis of thromboembolic events
during treatment with cisplatin, we analysed a rather
homogenous patient cohort accrued over a limited time
period from 2010 to 2013 thus reducing the risk of dis-
tortion of results from changes in clinical practice of
thromboprophylaxis during the observation period.
Over-reporting of clinically asymptomatic events is un-
likely as the trial was not primarily designed for the de-
tection of VTEs and did not include routine screening
tests for the detection of peripheral thrombosis. Accord-
ing to the trial protocol, only one CT-scan (after CRT)
was mandatory during the preoperative treatment
period. However, additional imaging tests were allowed
according to clinical needs of the individual patients at

the discretion of the investigator. It is subject to specula-
tion if more frequent imaging would have either lead to
earlier detection of severe VTEs or would have contrib-
uted to a higher detection rate of clinically asymptomatic
VTEs or would have resulted in an even higher overall
IR in this cohort of patients.
No data about the use of concomitant anticoagulation –

for either prophylactic or therapeutic indications – were
captured. However, prophylactic anticoagulation for pa-
tients receiving treatment for resectable oesophageal can-
cer as outpatients, was neither specifically covered by
guidelines nor was recommended by the trial protocol. It
is unlikely that unreported administration of thrombopro-
phylaxis in a relevant number of patients may have influ-
enced the results of this analysis. In addition, “normal
coagulation” was required as inclusion criteria by the trial
protocol. Therefore, patients with pre-existing therapeutic
anticoagulation were not included in the trial.
We also analysed whether VTEs were associated with

detrimental clinical outcome. The median PFS of pa-
tients with VTEs was 2.1 years in comparison to 2.5
years for the whole cohort. This difference is not statisti-
cally significant and should not be overinterpreted due
to the small number of events.
It remains unclear, whether the conclusions of our ana-

lysis can be generalized to other platin-containing regimes
and a confirmation of our findings by a prospective study
in resectable oesophageal adenocarcinoma would be desir-
able. Unfortunately, VTE rates were not reported separ-
ately in the CROSS trail, which compared surgery alone to
carboplatin−/taxane-based CRT followed by surgery in pa-
tients with early stage oesophageal cancer [9]. In the
SCOPE1 trial, comparable VTE rates of 9–11% were re-
ported for definitive cisplatin-based CRT in a more un-
favourable patient population with non-metastatic, non-
resectable oesophageal cancer.
In this study most likely a combination of factors –

histologic subtype, cisplatin-chemotherapy, radiotherapy
and the duration of preoperative treatment – may have
contributed to high number of VTEs. The relatively low
rate of VTEs in SCC subtype argues against cisplatin as
the sole thrombogenic element independent of the hist-
ology. Adenocarcinoma of lung, pancreas and other locali-
sations in the gastrointestinal tract GI tract are associated
with a high incidence of thromboembolism, which is
partly mediated by mucin-related coagulopathy [12, 13]. It
is subject to speculation whether similar intrinsic factors
are also relevant in oesophageal adenocarcinoma.
The updated guidelines of several societies - such as

ASCO, ESMO, ISTH - recommend to consider medical
thromboprophylaxis in ambulatory cancer patients at
high risk for VTE based on risk score assessment, e.g.
Khorana risk score [14–16]. Subgroup analysis of the
PROTECHT and SAVE-ONCO study have revealed a

Table 4 Logistic regression for association of selected baseline
variables with occurrence of preoperative VTEs (multivariable
model)

Odds Ratio (95% CI) p-value

Arm (Investigational vs. Control) 1.56 (0.61–4.00) 0.4

Histologic type (AC vs. SCC) 4.42 (1.18–16.53) 0.03

Neutrophils (109/L) 1.14 (0.88–1.47) 0.3

Platelets (109/L) 1.00 (0.99–1.00) 0.2

Haemoglobin (100 g/L) 1.01 (0.98–1.04) 0.7

BMI (kg/m2) 0.95 (0.84–1.06) 0.3
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clinical meaningful number needed to treat of 15 or a
low HR (0.27) to prevent VTEs by anticoagulants vs. pla-
cebo for the populations defined as high-risk [17, 18].
Recently, the role of new oral anticoagulants

(NOAKs) for the prophylaxis of VTEs in ambulatory
cancer patients has been evaluated in two large ran-
domized placebo-controlled trials; in both trials, pa-
tients with a Khorana risk score > 2 were included:
[19, 20] In the AVERT trial, the majority of patients
included had advanced disease and a significant reduc-
tion of VTEs from 10.2 to 4.2% (HR 0.41, p < 0.001)
was demonstrated for medical thromboprophylaxis vs.
placebo [19]. A substantial number of patients with
stomach and GEJ-cancers was included in the CAS-
SINI trial: During the intervention period a reduction
of thromboembolic events (HR 0.4) with a low inci-
dence of bleeding (2% vs. 1%) was demonstrated in
favour of medical thromboprophylaxis. However, this
risk reduction was not significant for the 180-days trial
period (HR 0.66, p = 0.10) [20]. In neither of these
trials a relevant proportion of patients with early
oesophageal cancer seem to have been included.
Therefore the role of prophylactic anticoagulation in
patients with early oesophageal cancer and preopera-
tive therapy is not clearly evaluated and a prospective
evaluation would be clearly desirable in this particular
group of patients.
According to our analysis, patients with oesophageal

adenocarcinoma are at high risk for VTEs during
cisplatin-containing preoperative therapy. This is also
supported by data on the VTE-incidence of the
SCOPE-trial. Taking into account, that clinical bene-
fits for medical thromboprophylaxis have been dem-
onstrated in other high-risk situations and that a VTE
could have negative impacts on the curative treatment
in early oesophageal cancer, it is reasonable to con-
clude that medical thromboprophylaxis carefully bal-
anced against individual bleeding risks could be
considered in resectable oesophageal cancer during
cisplatin-containing multimodal preoperative treat-
ment, especially adenocarcinoma.

Conclusions
Ideally, the role of prophylactic anticoagulation in re-
sectable oesophageal cancer, especially adenocarcin-
oma during cisplatin-containing preoperative therapy,
should be further evaluated in prospective clinical tri-
als. In view of the high incidence of VTEs in this ex-
ploratory analysis of a prospective multicentre phase
III trial and the data of other large prospective trials
(e.g. SCOPE1), Oesophageal adenocarcinoma treated
with neoadjuvant cisplatin-based chemotherapy and
CRT may receive attention as another high-risk situ-
ation for VTEs in addition to the established risk

factors. Given the potential benefits of prophylactic
anticoagulation in other cancer patients at high risk
for VTEs, medical thromboprophylaxis carefully bal-
anced against individual bleeding risks could also be
considered in resectable oesophageal cancer, especially
adenocarcinoma, during cisplatin-containing multi-
modal preoperative treatment.
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