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Background: First Spanish trial of Ewing sarcoma (ES) including adults and children with the aim to test the efficacy of Gemcitabine and Docetaxel
(G/D) in newly diagnosed high-risk (HR) patients.

Methods: This was a prospective, multicentric, non-randomised, open study for patients p40 years with newly diagnosed ES. HR patients
(metastatic, axial-pelvic primaries or bone marrow micrometastasis) received 2 window cycles of G/D. Patients with an objective response (OR) to
G/D received 12 monthly cycles of G/D after completion of mP6. The primary end point was the OR rate to the G/D window phase and the event-
free survival (EFS) and overall survival (OS) for all patients. The study is registered at ClinicalTrials.gov (identifier: NCT00006734).

Results: Forty-three patients were enroled, median age 17 years (range, 3–40). After a median follow-up of 43.4 months, the 5-year OS rate is 55.0%
(95% CI, 41–74%) with an EFS of 50.0% (95% CI, 36–68%). The 5-year OS and EFS rates for standard risk (SR) patients was 76.0% (95% CI, 57–100%)
and 71.0% (CI, 54–94%); for HR 36.0% (CI, 20–65%) and 29.0% (CI, 15–56%). Twelve of 17 (70.6%) high-risk (HR) patients showed an OR (7 PR and
5 SD) to G/D window therapy. The 5-year OS rate for patients p18 years of age was 74.0% (CI, 56–97%) and 31.0% for 418 years (95% CI, 15–66%),
Po0.001. Grade 4 adverse events during mP6 occurred in 28/39 of patients (72%) and did not correlate with age. Multivariate survival analyses with
o18 vs X18 and risk groups significant differences, Po0.00001. Using a Cox model for OS, both age and risk group were statistically significant
(P¼ 0.0011 and P¼ 0.0065, respectively).

Conclusions: Age at diagnosis is an independent prognostic factor superior to the presence of metastases with 18 years as the strongest cut-off.
The mP6 regimen provided survival curves that plateau at 3 years and G/D produced significant responses in HR-ES that is worth further exploring.
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Ewing sarcoma (ES) is an exclusively human, aggressive and poorly
differentiated tumour, typically arising from bone and soft tissues
in children, adolescents and young adults (AYA). It is characterised
by reciprocal translocations that result in the fusion of the EWS
RNA binding protein 1 (EWSR1) to an ETS transcription factor,
EWSR1–FLI1 being the most common chimera (Delattre et al,
1992; Sorensen et al, 1994). ES is reported to be the second most
common bone malignancy in AYA (after osteosarcoma), with an
average annual incidence rate of 2.9 per million (Hawkins et al,
2011). In Spain, according to the national Spanish paediatric
tumour registry (RNTI), the annual incidence rate of ES is 5.2 per
million between the ages of 0 and 14 years, almost twice as high as
osteosarcoma (3.5 per million), the most common bone malig-
nancy in the paediatric age range (Peris-Bonet et al, 2010).

Treatment of ES improved over the decades of the 1980s and
90s, with reported durable remissions in 50.0–70.0% of non-
metastatic patients (Rodriguez-Galindo et al, 2006). In 1995, the
MSKCC group published the P6 protocol showing a successful
induction of remission in patients with non-metastatic disease
(Kushner et al, 1995). An extended outcome data showed 4-year
event-free survival (EFS) and overall survival (OS) of 82.0% and
89.0%, respectively. Patients with metastatic disease at diagnosis
had a significantly worse prognosis, with 4-year EFS rate of 12.0%
and OS of 17.8% (Kolb et al, 2003). In 2001, we modified the
original P6 (hereby mP6) protocol (Mora et al, 2011) and the
results of a single-institution study with 31 patients showed 4-year
EFS rate for non-metastatic cases of 83.0% and OS of 92.0%.
Patients with metastatic disease showed 3-year EFS rate of 28.0%
and OS of 42.0% (Mora et al, 2011).

Hensley et al (2002) reported the combination of gemcitabine
(G) followed by docetaxel (D) for patients with leiomyosarcoma.
The regimen consisted of gemcitabine at a dose of 900 mg m� 2

given over 90 min on days 1 and 8 followed by docetaxel at a dose
of 100 mg m� 2 on day 8 given over 1 h IV (herein called G/D
protocol). A subsequent study (Leu et al, 2004) in a variety of
histologic subtypes of adult sarcomas (including Ewing) using G/D
but lower dosages of gemcitabine (675 mg m� 2) showed an overall
response rate of 43%. Navid et al (2008) reported their experience
with G/D in relapsed sarcomas including 6 ES and in 2009 we
reported our single-institution experience including 6 ES patients
at relapse (Mora et al, 2009). Overall, the G/D regimen, as initially
described, has demonstrated significant anti-tumour activity
against advanced ES (Leu et al, 2004; Navid et al, 2008; Mora
et al, 2009; Rapkin et al, 2012).

The GEIS-21 study was designed to test whether the mP6 results
could be reproduced in the setting of a multi-institutional trial
including adults and children within the GEIS consortium; and to
formally evaluate the anti-tumour activity of the G/D regimen in
newly diagnosed, previously untreated, high-risk (HR) ES patients.

PATIENTS AND METHODS

Patients. GEIS-21 was opened to 10 member institutions of the
Spanish Sarcoma group (GEIS) between April 2010 and November
2014. Eligible patients were 40 years or younger at enrolment and
had diagnosis of ES confirmed by EWSR1 rearrangement by FISH
or qRT-PCR analysis. All patients were required to have 2–4 bone
marrow (BM) aspirates for centralised study (CdT, Hospital Sant
Joan de Déu) of (micro)metastasis according to the methods
previously described (Mora et al, 2011). HR-ES was defined as
patients presenting with metastasis, primary tumour in the pelvis
or axial skeleton, and patients with BM (micro)metastasis. Patients
not fulfilling any of the prior criteria were considered standard risk
(SR). Eligibility requirements included normal liver, renal and
cardiac function, and ECOG 0–1. All patients/guardians gave

written informed consent according to institutional guidelines, and
the protocol was approved by the institutional review boards at all
participating centres.

Study design. Patients were assigned to the treatment arm
according to their risk group. In the SR group, assuming that the
3-year EFS may be increased by 20% (60–80%), with a confidence
level of 0.1 and a statistical power of 80%, 22 patients were needed.
Likewise, in the HR group, assuming that the 3-year EFS may be
increased by 20% (10 to 30%), for the same confidence level and
statistical power, 21 patients were needed.

A summary of chemotherapy details and road map is shown in
Figure 1. Radiotherapy (RT) was scheduled after completion of all
chemotherapy. SR patients with complete surgical resection,
pathology-proven free margins (bone at least 1 cm; soft tissue at
least 0.5 cm) and 490% tumour necrosis (TN), did not receive RT.
Patients with unresectable tumours, inadequate margins or
TNo90% received 40–45 Gy for microscopic margins and 50–
56 Gy for gross residual disease. All radiation therapy was to be
given in 1.8-Gy fractions.

Patients assigned to the HR group received a window phase of
G/D as previously reported (Mora et al, 2009) prior to the mP6
regimen, with details of the regimen provided in Figure 1.
Response to the G/D regimen was determined by imaging of the
primary tumour using the RECIST 1.1 criteria as well as
quantitative assessment of BM disease in at least 2 BM aspirates.
BM studies were centralised to HSJD and independent radiological
review was performed by one board certified musculoskeletal
radiologist. At the end of mP6, the HR patients showing an
objective response (OR: CR, PR or SD) to the G/D window phase,
and received 12 monthly G/D cycles as maintenance. During
maintenance patients were assessed every 3 months. SR patients
were assessed every 3 months the first year and all patients were
assessed every 6 months the second year and once a year after the
third year.

Statistical analysis. The final statistical analysis was planned for
6.1 years after the first enrolment, May 2016. The primary study
end point was to determine the OR rate to the G/D window phase
for HR and EFS, and OS for all patients. EFS was defined as the
time from entry onto the study until the first occurrence of relapse,
progression, diagnosis of a second malignancy, death or, if no
events occurred, until the last contact. OS was defined as the time
from entry onto the study until death or, if it did not happen
during the follow-up, until last contact. Patients who had not
experienced an event by the date of last follow-up were censored.

Survival was evaluated using the Kaplan–Meier estimator
(Kaplan and Meier, 1958). The log-rank test was used to compare
the risk of an adverse event or death between groups (Greenwood,
1926; Cox, 1972; Kalbfleisch and Prentice, 1980). Cox proportional
hazards model was used to perform multivariate survival analyses.
Hazard ratios and their corresponding confidence intervals were
derived from that model (Cox, 1972). The Holm-Bonferroni
method was used to adjust P-values when performing multiple
comparisons (Holm, 1979). We used the Contal and O’Quigley
method to determine a cut-off value of the continuous variable age
(Contal and O’Quigley, 1999). Comparisons of continuous
variables among groups were performed using the Mann–
Whitney test.

All P-values lower than 0.05 were considered to be statistically
significant. Statistical analyses were carried out using R software
version 3.3.1 (R Core Team, 2016).

RESULTS

Patient characteristics. From April 2010 to November 2014, 43
patients with newly diagnosed ES and EWSR1 tumour
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rearrangement were enroled. Patient’s characteristics are sum-
marised in Table 1. Thirty-two patients (74.4%) were male, and
eleven (25.6%) female; a male to female ratio of 3 : 1, reflecting the
well-described male predominance of ES (Hawkins et al, 2011).
The median age at study entry was 17 years (range, 3–40 years);
12.5 years for SR and 18 years for HR, P¼ 0.068. Screening for
micrometastatic disease in the BM was performed in 41 of the 43
(95.3%) patients. Metastasis at diagnosis was present in 10 cases
(23.0%); 6 (60.0%) in the lung; 3 (30.0%) in the bone or BM
compartment; and 1 (10.0%) mixed. Among the four (40.0%)
patients with metastasis in the bone/BM compartment, three were
HR because of primary site, and one because of concomitant lung
metastasis. One patient had a negative initial screen of BM disease
by qualitative detection of EWSR1 rearrangement and because no
other risk factors were present it was assigned to the SR group. This
patient suffered an isolated skull relapse 10 months after
completing mP6, once adequate fresh tissue to determine the
breakpoint was obtained. Retrospective analysis of the BM sample
by qRT-PCR at diagnosis showed micrometastatic disease
confirming the misclassification of this patient.

Outcome. After a median follow-up of 43.4 months (range:
18.1–72.8 months), the 3 and 5-year OS rate for the whole cohort
was 55.0% (95% CI, 41–74%) and the EFS was 50.0% (95% CI,
36–68%), Figure 2A. Statistically significant differences were
detected for risk groups, Figure 2B. The OS rate for SR patients
was 76.0% (95% CI, 57–100%) at 3 and 5 years and for HR patients
36.0% (CI, 20–65%), P¼ 0.0051. The 3 and 5-year EFS rate was
71.0% (CI, 54–94%) for SR and 29.0% (CI, 15–56%) for HR,
P¼ 0.0031. It is relevant to note that 3 and 5-year survival rates are
the same because the curves stabilise at 33.8 months from study
entry, the time when the last events occurred.

The analysis of age revealed significant differences in outcome,
Figure 2C, with an optimum cut-off at 18 years. The 5-year OS rate
for patients younger than 18 years of age is 74.0% (CI, 56–97%)
and 31.0% for those 18 years and older (95% CI, 15–66%),
Po0.001. The 5-year EFS rate was 65.0% (95% CI, 48–88%) for
younger than 18 years and 31.0% (95% CI, 15–61%) for older than
18 years, P¼ 0.0047.

We performed multivariate survival analyses, with age at study
entry (o18 vs X18) and risk group as variables. The first approach
consisted of a Kaplan–Meier analysis considering the four groups

obtained when combining the categorical variables age and risk
group: HR and o18, HR and X18, SR and o18, and SR and X18.
This analysis showed statistically significant differences in OS
between the four groups, Po0.00001 (Figure 3A). Furthermore,
pairwise comparisons showed statistically significant differences in
OS between the HR and X18 group and the remaining 3 groups. A
second approach consisted in adjusting a Cox model for OS with

Table 1. Patient’s characteristics at diagnosis according to
risk group

All patients
(N¼43)

SR patients
(N¼22)

HR patients
(N¼21)

Gender, N (%)
Male 32 (74.4) 18 (81.8) 14 (66.7)
Female 11 (25.6) 4 (18.2) 7 (33.3)

Primary tumour location, N (%)
Pelvis 9 (20.9) 0 (0.0) 9 (42.9)
Axial skeleton 6 (14.0) 0 (0.0) 6 (28.6)
Appendicular
skeleton

20 (46.5) 18 (81.8) 2 (9.5)

Soft tissue 8 (18.6) 4 (18.2) 4 (19.0)

Metastases, N (%)
Y 10 (23.3) 0 (0.0) 10 (47.6)
N 33 (76.7) 22 (100.0) 11 (52.4)

Metastases location, N (%)
Lung 6 (60.0) — 6 (60.0)
BM/bone 3 (30.0) — 3 (30.0)
Mixed 1 (10.0) — 1 (10.0)

BM micrometastasis, N (%)
Negative 37 (90.2) 22 (100.0) 15 (78.9)
Positive 4 (9.8) 0 (0.0) 4 (21.1)
ND/NA 2 — —

Age (years)
Median 17 12.5 18
Range 3–40 3–37 3–40

Discrete age, N (%)
o18 years 24 (55.8) 14 (63.6) 10 (47.6)
X18 years 19 (44.2) 8 (36.4) 11 (52.4)

Abbreviations: HR¼ high risk; ND/NA¼ not done/not available; SR¼ standard risk.

5 cycles of mP6 chemotherapy
Surgery

radiation therapy

5 cycles of mP6 chemotherapy
Surgery

radiation therapy

High riskStandard risk

G/D maintenance therapy

G/D window phase

Figure 1. Treatment details and road map. The mP6 regimen consisted of cycles 1, 2 and 4 with cyclophosphamide 4.2 g m�2, doxorubicin
75 mg m� 2 and vincristine 2 mg m� 2 (CDV); and cycles 3 and 5 with ifosfamide 9 g m�2 and etoposide 500 mg m� 2 (IE). Doxorubicin was
administered in 1 h infusion after administration of dexrazoxane (CardioxaneR) at 10 : 1 dose of doxorubicin. In April of 2012 an amendment to the
protocol was approved after the EMA recommendation to contraindicate dexrazoxane in patients less than 18 years. Thereafter, patients less than
18 years received Doxorubicin in 4 h infusion with no prior Dexrazoxane. After each cycle of chemotherapy, granulocyte colony-stimulating factor
was used to shorten the duration of neutropaenia. Whenever possible, surgical resection was performed after cycle 3 of chemotherapy. RT was
given after mP6 chemotherapy. HR patients received gemcitabine 1000 mg m� 2 iv over 90 min on day 1 and day 8, and docetaxel 100 mg m� 2

over 2–4 h on day 8 of a 21-day cycle, 2 cycles (GþD regimen). The duration of docetaxel infusion was initially over 2 h and subsequently
determined based upon the myelosuppression effect. If the patient recovered rapidly before the 21-day cycle, the infusion was prolonged up to
4 h. Prophylactic medications were provided on days 1 and 8 with IV ondansetron and on day 8 IV ranitidine, diphenhydramine and
dexamethasone. All patients received filgrastim 5 mg kg� 1 subcutaneously once a day from day 9 until haematological recovery.

Gemcitabine and docetaxel for high-risk Ewing sarcoma BRITISH JOURNAL OF CANCER

www.bjcancer.com | DOI:10.1038/bjc.2017.252 769

http://www.bjcancer.com


the same variables (Figure 3B). Both age and risk group were
statistically significant (P¼ 0.0011 and P¼ 0.0065, respectively),
showing an association of both factors with the risk of death.
According to these results we can conclude that (a) for each given
risk group, the chances of dying because of disease for a patient
aged 18 years or older is 6 times higher than that of a patient
younger than 18 years; (b) for the same age group, the risk of dying
for a HR patient is 4.8 times higher than that of a SR patient; (c)

the risk of dying for a HR patient aged 18 years or older is 29 times
higher than that of a patient younger than 18 years with SR disease;
and (d) the risk of dying for a HR patient aged under 18 years is
not significantly different than that of a SR patient aged 18 years or
older.

To determine how the risk of dying changes with age, another
Cox model using continuous age and risk group variables was
performed. The hazard ratio corresponding to age was 1.1 (95% CI,

Event-free survival Overall survival

Time from study enrollment (months) Time from study enrollment (months)

Time from study enrollment (months) Time from study enrollment (months)

Time from study enrollment (months)Time from study enrollment (months)

43 43 37 31 16 11 7 2 032 23 15 10 7 2 0
Num at risk Num at risk
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Figure 2. Kaplan–Meier plots of EFS and OS. (A) All patients, (B) stratified by standard and high risk and (C) stratified by age o18 and X18.
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1.0–1.2), Po0.001. This finding points that for every year of age
increase, the risk of dying increases 1.1 times. Therefore, for any
two patients in the same risk group the risk of dying increases by
10.0% for each year of age difference at diagnosis.

The G/D regimen. Twenty out of 21 (95.2%) HR patients received
two experimental window cycles of G/D. Response was assessed by
BM MRD analysis and RECIST criteria. Overall, 12 out of 17
(70.6%) fully evaluable patients had an OR (7 PR and 5 SD) to the
G/D window cycles. Of the 3 non-evaluable patients, one had
surgery upfront and was not eligible for imaging evaluation (the
patient is alive and in continued CR). The second patient had SD
by RECIST but BM analysis was not performed adequately since
the primary was in the pelvis and the sites sampled could not be
adequately distinguished from the primary tumour. This patient
continued on protocol and entered the maintenance phase in CR,
however during maintenance an isolated lung relapse developed
and currently is alive receiving third-line treatment. The third
patient showed SD by RECIST criteria but BM analysis was not
performed in time. This patient progressed through mP6 induction
chemotherapy and died of disease progression 4 months from
study entry.

Eleven of 21 (52.4%) HR patients received monthly G/D cycles.
Five (45.5%) completed the 12 cycles uneventfully and four remain
in durable complete remission with median follow-up of 56.3
months. Six patients did not complete maintenance therapy as
planned: 2 because of toxicity and 4 because of disease progression.
One (9.1%) patient developed treatment induced acute myelo-
blastic leukaemia (t-AML) after nine G/D cycles and died of
progressive leukaemia 13 months later with no evidence of ES in
autopsy. One patient developed grade-3 skin toxicity after the
fourth G/D cycle in a previously irradiated area. The toxicity
resolved without long-term sequels and the patient remains disease
free, 64.1 months from study entry.

Out of four patients that progressed during G/D, two (50.0%)
were not in CR at the end of mP6 evaluation, one showing PR and
one SD. Two patients entered maintenance phase in CR and had a
systemic progression after the sixth cycle. Overall, the disease
progression rate for HR-ES patients during the G/D maintenance
treatment after mP6 therapy is 36.4%.

The mP6 regimen. At the end of mP6 regimen, 32 out of 43
(74.4%) patients were fully evaluated for response. By RECIST
criteria CR was achieved in 27 (75.0%); PR in 4 (11.1%); and SD in
2 (5.6%). Three (8.3%) patients progressed through the mP6 phase,
two already showing progression after the G/D window cycles. BM

analysis was performed in 30 patients at the end of mP6 and all
(100.0%) were negative. Evaluation of response showed CR in
25/32 (78.1%), PR in 3/32 (9.4%), SD in 1/32 (3.1%) and PD in
3/32 (9.4%); an OR of 90.6%.

The three patients with PR in the primary site by RECIST
showed no progression during follow-up. FDG PET-CT was
performed in all showing no metabolic active disease. Four of five
(80.0%) PD patients during the G/D window cycles showed
OR after the mP6 regimen suggesting independent mechanisms of
resistance.

Local control measures. Surgery was performed in 33 (76.7%)
patients. Fourteen of 33 (42.4%) had positive surgical margins and
19 (57.6%) had non-affected margins, according to the protocol
guidelines. All patients with affected margins had axial, chest wall
or pelvic primary tumours. Four (9.3%) early local progressions
occurred, all in axial sites, before local control measures were
taken. Two (4.7%) patients relapsed locally after local control was
performed.

Chemotherapy response was assessed by TN and was used to
determine the need for RT. Twenty-six (78.8%) of the 33 tumour
samples resected were assessable for response after 3 cycles of mP6
chemotherapy. Thirteen had more than 90% TN and 13 had
o90%. TN did not correlate with outcome. Twenty-two (66.7%) of
the 33 patients who underwent surgery received RT. One of the 9
(11.1%) patients treated with only surgery experienced local relapse
and eventually died of disease progression.

Toxicity. Overall treatment with G/D was well tolerated. It was
discontinued because of grade 3–4 toxicity in 2 (4.6%) patients.
The main toxicity of the mP6 regimen was haematologic, as
described (9–11). Two patients (4.6%) developed t-AML likely
related to the mP6 alkylator and topoisomerase-II inhibitor
components. Table 2 summarises all toxicities reported in the trial.

DISCUSSION

GEIS-21, a multi-institutional study including children and adults,
reproduced similar survival rates than original mP6 and P6 reports
for patients with SR disease. Patients with HR disease showed
significantly worse outcome although the results are slightly
superior to the original MSKCC P6 report for patients with
metastases (Kolb et al, 2003). This improvement affects mainly
patients younger than 18 years and is likely related to the anti-
tumour activity of the G/D regimen. Importantly, the OS and EFS
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curves stabilised at 33.8 months. A similar experience was
described with MSKCC reports, although they were quite distinct
from many ES trials whereby relapses have been reported as late as

15 years post treatment (Rodriguez-Galindo et al, 2006).
Patients with pelvic primaries are at a particularly high risk of

an event according to many previous studies (Nesbit et al, 1990;
Cotterill et al, 2000; Grier et al, 2003; Argon et al, 2004;
Rodrı́guez-Galindo et al, 2007; Granowetter et al, 2009). Age has
also been consistently identified as predicting higher event rates
(Bacci et al, 2000; Cotterill et al, 2000; Jenkin et al, 2002), although
the age cut-off has varied among studies. We were able to confirm
the importance of age as an independent predictor of worse
outcome, superior to the detection of metastasis in multivariate
analysis. In the most recent report from the Children’s Oncology
group (COG), trial of localised ES and the retrospective analysis of
all COG trials indicate that age X18 years is an important predictor
of worse outcome (Womer et al, 2012; Marina et al, 2015).
According to our results, and those of others, patients older than 18
years with metastasis or pelvic primaries should be prioritised to
treatments using new agents since conventional cytotoxic drugs are
unlikely to provide much benefit at a high toxicity cost.

In 2009, our group reported the use of G/D as an effective
therapy to rescue relapsed paediatric ES patients (Mora et al, 2009).
Other studies exploring G/D in various bone sarcomas for AYA
(Navid et al, 2008; Fox et al, 2012; Rapkin et al, 2012) showed
inferior anti-tumour activity. Of note, doses of G/D in those studies
were 25–33% lower and the drugs often administered over shorter
infusion times. Most recently, the G/D combination has been
combined with bevacizumab, a regimen called ‘TAG’. To date 5
studies have been reported using TAG (Hingorani et al, 2012;
Verschraegen et al, 2012; Dickson et al, 2015; Hensley et al, 2015;
Kuo et al, 2017) showing activity in very HR AYA sarcomas. To
the best of our knowledge, this is the first study to report the use of
G/D in newly diagnosed ES patients. We show an objective
response of 70.6% in keeping with most recent reports. In our
experience, the G/D regimen was compatible with normal age-
appropriate activities and outpatient treatment was possible
because of the ease and rapidity of administration and the
moderate side effects observed.

Metastatic status at diagnosis is the strongest prognostic factor
for sarcomas. According to a French study, disseminated tumour
cells in BM and blood were detected at diagnosis by RT-PCR in
20% of patients with localised ES (Schleiermacher et al, 2003). The
prognostic value of molecularly detectable minimal residual disease
however, remains controversial in the field mainly because of
technical issues. In our study only 9.0% of cases showed BM
infiltrate being 60.0% of the samples studied by qRT-PCR and
40.0% by conventional RT-PCR. In our study, all patients with BM
metastasis at diagnosis presented HR features according to our risk
definition. Hence, performing BM micrometastasis screening did
not change the treatment arm. Our findings also suggest, as already
reported in the literature (van der Woude et al, 1998), that current
imaging techniques may not accurately evaluate response in ES.

In conclusion, we show that the G/D regimen provides clinical
benefit to newly diagnosed HR-ES patients. The G/D schema
provides a backbone regimen for managing minimal residual ES
disease that is worth further exploring.
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Table 2. Cumulative incidence of toxicity

During G/D
scheme

During
mP6

Toxicity
All

grades
Grades

3–4
All

grades
Grades

3–4

Haematology
Anaemia 8 0 64 41
Absolute neutrophil count
decreased

12 9 55 51

Platelet count decreased 7 4 57 52

Chemistry
ALT increase 9 4 10 2
AST increase 7 4 9 2
Hypoalbuminemia 0 0 1 0
Hypokalaemia 0 0 7 1
Hyponatremia 1 0 16 2

Gastrointestinal disorders
Diarrhoea 9 1 13 0
Constipation 5 0 22 1
Nausea 8 0 28 3
Vomiting 6 0 33 2
Mucositis 6 0 40 9
Dyspepsia 0 0 3 0
Enterocolitis 0 0 1 1

Infections
Febrile neutropenia 2 1 48 48
Urinary tract infection 2 1 2 1
Skin/subcutaneous infection 2 1 9 4
Upper airway infection 0 0 1 0
Chicken pox 1 0 1 1
Lip infection 1 1 2 0
Lung infection 2 1 3 2
Otitis media 0 0 1 0
Pharyngitis 0 0 1 1
Sepsis 0 0 2 2
Oral candidiasis 1 0 2 0

Skin tissue disorders
Rash 1 0 5 0
Palmar-plantar syndrome 0 0 2 0

Immune system disorders
Allergic reaction 4 0 0 0

General disorders
Oedema limbs 4 0 4 0
Pain 15 3 42 4

Vascular disorders
Phlebitis 0 0 3 0

Respiratory, thoracic and mediastinal disorders
Cough 3 0 5 0
Dyspnoea 1 0 2 0
Epistaxis 3 0 2 0
Respiratory failure 0 0 1 1

Injury, poisoning and procedural complications
Fracture 2 2 1 1

Neoplasms benign, malignant and unspecified
Leukaemia secondary to oncology
chemotherapy

1 1 1 1

Renal and urinary disorders
Cystitis non infected 0 0 1 1

Abbreviations: ALT¼ alanine aminotransferase; AST¼ aspartate aminotransferase; G/D¼
Gemcitabine and Docetaxel. National Cancer Institute Common Terminology Criteria for
Adverse Events, version 4.0. Toxicities of the G/D scheme refer to those reported both
during the window cycles and maintenance.
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