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Abstract 

Background:  AGITG DOCTOR was a randomised phase 2 trial of pre-operative cisplatin, 5 fluorouracil (CF) followed 
by docetaxel (D) with or without radiotherapy (RT) based on poor early response to CF, detected via PET, for resect‑
able oesophageal adenocarcinoma. This study describes PROs over 2 years.

Methods:  Participants (N = 116) completed the EORTC QLQ-C30 and oesophageal module (QLQ-OES18) before 
chemotherapy (baseline), before surgery, six and 12 weeks post-surgery and three-monthly until 2 years. We plotted 
PROs over time and calculated the percentage of participants per treatment group whose post-surgery score was 
within 10 points (threshold for clinically relevant change) of their baseline score, for each PRO scale. We examined 
the relationship between Grade 3+ adverse events (AEs) and PROs. This analysis included four groups: CF responders, 
non-responders randomised to DCF, non-responders randomised to DCF + RT, and “others” who were not randomised.

Results:  Global QOL was clinically similar between groups from 6 weeks post-surgery. All groups had poorer 
functional and higher symptom scores during active treatment and shortly after surgery, particularly the DCF and 
DCF + RT groups. DCF + RT reported a clinically significant difference (−13points) in mean overall health/QOL 
between baseline and pre-surgery. Similar proportions of patients across groups scored +/− 10 points of baseline 
scores within 2 years for most PRO domains. Instance of grade 3+ AEs were not related to PROs at baseline or 2 years.

Conclusions:  By 2 years, similar proportions of patients scored within 10 points of baseline for most PRO domains, 
with the exception of pain and insomnia for the DCF + RT group. Non-responders randomised to DCF or DCF + RT 
experienced additional short-term burden compared to CF responders, reflecting the longer duration of neoadjuvant 
treatment and additional toxicity. This should be weighed against clinical benefits reported in AGITG DOCTOR. This 
data will inform communication of the trajectory of treatment options for early CF non-responders.

Trial registration:  Australia New Zealand Clinical Trials Registry (ANZCTR), ACTRN​12609​00066​5235. Registered 31 
July 2009.
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Key message
Participants with oesophageal adenocarcinomas who 
did not respond to early CF and were randomised to 
pre-operative DCF + RT experienced a short-term clin-
ically-relevant detriment to PROs, which by 2 years 
post-surgery, largely returned to baseline levels. This was 
comparable to those randomised to DCF alone, and early 
CF responders.

Background
Adenocarcinomas of the oesophagus and gastro-oesoph-
ageal junction affect the glandular cells of the mucosa, 
from the lower part of the oesophagus to where the 
oesophagus joins the stomach. These oesophageal glands 
produce mucus to assist the passage of swallowed food in 
digestion. The disease and its treatment can cause these 
cells to malfunction, resulting in dysphagia, dry mouth, 
pain, altered taste, trouble eating, reflux or speech prob-
lems, which can impact overall quality of life [1].

Treatment for those with potentially curable disease 
typically involves surgery with pre-operative (neoad-
juvant) chemotherapy or chemo-radiotherapy (CRT). 
Those who respond to chemotherapy tend to have more 
favourable prognosis [2–4]. Meta-analyses have found 
that neoadjuvant CRT, or chemotherapy, as compared 
to surgery alone for oesophageal adenocarcinoma offer 
an overall survival benefit [5–9]. However, direct com-
parisons of these two approaches do not show a consist-
ent benefit for one over the other [10] and complication 
rates may be higher following nCRT [9]. There are few 
published reports with patient-reported outcome (PRO) 
data from randomized neoadjuvant therapy trials, rep-
resenting a gap in our understanding of the impact of 
neoadjuvant therapy [11]. Recent trials have focused on 
identifying suitable candidates for neoadjuvant therapy 
regimens, involving chemotherapy or CRT. The Australa-
sian Gastro-Intestinal Trials Groups (AGITG) DOCTOR 
trial [12] was a randomised phase 2 trial of pre-operative 
cisplatin, 5 fluorouracil (CF) and docetaxel (D) with or 
without radiotherapy (RT) based on poor early response 
to standard chemotherapy for resectable adenocarci-
noma of the oesophagus and/or oesophageal junction 
[12].

The AGITG DOCTOR trial
Participants (N  = 124) were registered to the AGITG 
DOCTOR trial between 8 July 2009 and 29 December 
2015 [12]. Figure  1 depicts the flow of participants into 

four treatment groups: early responders, non-respond-
ers randomised to DCF, non-responders randomised to 
DCF + RT, and “others” excluded from randomisation or 
PET scan [12]. Major histological response, the primary 
trial endpoint, was achieved for 3/45 (7%) of the early 
responder group, 6/30 (20%) of the DCF group, 22/35 
(65%) of the DCF + RT group, and 0/13 (0%) of “others” 
[12]. Three-year progression-free survival rates were 47% 
in the early responder group, 29% in the DCF group, 46% 
in the DCF + RT group and 37% for “others”. Five-year 
overall survival was 53% for early responders, 31% for 
DCF arm, 46% for DCF + RT, and 35% for “others” [12]. 
The results indicated that early PET/CT has potential 
utility for tailoring therapy for early non-responders to 
CF, and these patients benefit from the addition of doc-
etaxel and RT [12].

The additional toxicity associated with docetaxel 
and RT was evident by the higher incidence of grade 
3–4 adverse events in the DCF and, particularly in the 
DCF + RT, groups. In fact, 42 and 71% of participants 
respectively experienced at least one grade 3–4 toxic-
ity, compared to 27% of the early responder group and 
46% of the “others” [12]. All participants in the DCF 
and DCF + RT groups experienced an adverse event at 
any grade [12]. Undoubtedly, these effects would have 
impacted quality of life and functional outcomes. The 
extent of this impact requires investigation in order to 
inform future patients about the possible burden associ-
ated with treatment options.

This study aims to: 1) describe key PROs of the AGITG 
DOCTOR trial over time; 2) state proportions of partici-
pants who returned to baseline levels of PRO scores; 3) 
determine if the instance of a Grade 3–4 adverse event 
impacted long term health/QOL, physical functioning or 
role functioning at 2 years; and 4) determine if a relation-
ship exists between poorer overall QOL/health score at 
baseline and instance of a Grade 3–4 AE at any point in 
the 2 year period.

Methods
Details of patient selection and the treatment protocol 
have been reported previously [12]. Participants com-
pleted the European Organisation for Research and 
Treatment of Cancer (EORTC) Quality of Life Ques-
tionnaire Core 30 (QLQ-C30) and oesophageal can-
cer module (QLQ-OES18) questionnaires in hard-copy 
at baseline (up to 28 days before commencing initial 
chemotherapy), before surgery (up to 14 days prior), 6 

Keywords:  Oesophageal adenocarcinoma, Gastro-oesophageal adenocarcinoma, Neoadjuvant therapy, Quality of 
life, Patient-reported outcomes



Page 3 of 11Mercieca‑Bebber et al. BMC Cancer          (2022) 22:276 	

Fig. 1  Flow of participants in the AGITG DOCTOR Trial
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and 12 weeks post-surgery (+/− 2 weeks), 12 weeks post-
surgery, and three-monthly until 2 years (+/− 4 weeks). 
These questionnaires were selected by our multidiscipli-
nary research team because they were developed using 
high quality methods, have evidence supporting their 
validity [1, 13, 14] and cover important issues relevant to 
the study population, particularly issues associated with 
swallowing function. The 2 year time point is clinically 
important because previous research has demonstrated 
that 82% of disease recurrences occur within 2 years [15].

The QLQ-C30 has 30 items and a total of 15 sub-scales: 
five functioning scales (physical, role, emotional, cogni-
tive, social), three symptom scales (fatigue, nausea/vom-
iting, pain), six single item scales (dyspnoea, insomnia, 
appetite loss, constipation, diarrhoea, financial difficul-
ties) and a global health status/quality of life (QOL) scale 
[13, 16]. The QLQ-OES18 four scales (dysphagia, eating, 
reflux, oesophageal pain) and six single items (swallow-
ing saliva, choking when swallowing, dry mouth, taste 
problems, coughing and speech problems) [1]. The ques-
tionnaires ask participants to report on their health in the 
past week using a four point Likert scale, and seven-point 
scale for overall health and quality of life.

Analysis
The EORTC QLQ-C30 was scored according to the 
manual [16] using all available data. Missing items were 
imputed using the scale mean, if more than 50% of the 
scale had been completed, as per the scoring manual. 
Mean and range scale scores and were calculated for 
each analysis group and plotted for each time point, by 
analysis group. Changes in PRO scores of more than 10 
points were interpreted as clinically significant [17]. No 
statistical between-group comparisons were made. The 
mean and 95% confidence intervals (CI) for the two ran-
domised groups were also plotted over time for key PRO 
scales (physical functioning, role functioning, fatigue, 
pain, global health/ QOL, dysphagia, trouble swallow-
ing, choked when swallowing), selected a priori. We also 
calculated the percentage of participants per treatment 
group whose post-surgery score was no more than 10 
points (threshold for clinically relevant change) worse 
than their baseline score, for each PRO scale. Swallowing 
scales of the QLQ-OES18; specifically dysphagia, eating, 
oesophageal pain, swallowing saliva, choking when swal-
lowing, and dry mouth; were identified a priori as key 
scales for this analysis. Participants who completed base-
line and at least one subsequent PRO assessment were 
included.

All participants were combined to assess whether 
patient-reported overall health/QOL, physical or role 
functioning and other PRO domains at baseline pre-
dicted the instance of a grade 3 or 4 adverse event (yes/

no) using logistic regression analysis. PRO domains at 2 
years were compared between participants who had and 
had not experienced a grade 3 or 4 adverse event using 
the Wilcoxon rank sum test.

Questionnaire completion rates were calculated for 
each of the four groups, at each time point. The comple-
tion rate was defined as the number of completed ques-
tionnaires available for analysis, divided by the number of 
questionnaires expected at that time point, multiplied by 
100. Thus, questionnaires were not expected from partic-
ipants who had died or were withdrawn from the study.

The reporting of this study adheres to CONSORT-PRO 
guidelines [18].

Results
PRO completion rates
One-hundred-and-sixteen of 124 (93.5%) participants 
included in the main study participated in this PRO 
study. PRO questionnaire completion rates fluctuated at 
each time point, ranging from 76 to 100% overall at each 
time point (Additional file 1). A 100% baseline question-
naire completion rate was achieved. Completion rates 
were poorest at the 6 week follow up, particularly for 
DCF and DCF + RT groups, with 67 and 65% completion 
respectively. The “others” group had the poorest comple-
tion rates overall. In a post-hoc comparison, there was no 
evidence that non-completion at 6 weeks was associated 
to any baseline differences in PROs (Additional file 1).

Patient characteristics, including baseline PRO scores, 
are reported in Table 1.

Key PROs over time
Figure  2 shows mean scale scores for key functional 
scales of the QLQ-C30 and key swallowing scales of the 
QLQ-OES18 until 24 months post-surgery (remain-
ing scales are presented in Additional file 2). All groups 
had poorer functional and higher symptom scores 
before, and 6-weeks after, surgery - particularly the DCF 
and DCF + RT groups. During this period, DCF + RT 
reported a clinically significant mean difference 
(−13points) in overall health/QOL, a decline in mean 
score of more than 10 points across all QLQ-C30 func-
tional scales, as well as increases of similar magnitudes 
in symptoms of pain (QLQ-C30), fatigue, and dyspnoea. 
There were smaller (< 10 point) fluctuations in mean 
scales scores for other groups at these time points.

All treatment groups experienced a decline in mean 
score of more than 10 points in physical and role func-
tioning, and overall health/QOL between baseline and 
6-weeks-post-surgery, along with increases of more 
than 10 points in mean pain (QLQ-C30), nausea/vom-
iting, dyspnoea, appetite loss and coughing. Broadly, 
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these issues resolved over the 2 years of follow up. Global 
QOL was clinically similar between groups from 6 weeks 
post-surgery.

Figure  3 shows mean PROs over time for early non-
responders who were randomised to DCF versus 
DCF + RT only (i.e. early responders and the “other” 
group are excluded) for key PRO scales. The participants 
randomised to DCF + RT experienced lower physical 
and role functioning, worse global QOL, higher levels of 
fatigue, pain, and dysphagia at the pre-surgery time point, 
however the only scale where confidence intervals did 
not overlap at this time point was fatigue. Mean scores 

for most of these scales were similar by 6 weeks post-
surgery, however pain and dysphasia appeared worse, on 
average, for participants randomised to DCF + RT until 
12 weeks.

PRO recovery as compared to baseline levels
Table 2 shows that most patients returned to within +/− 10 
points of their baseline scores for each scale at some point 
during the 24 months of post-surgical follow up. Eighteen 
participants were excluded from this analysis as they had 
insufficient data. The scales where fewest participants over-
all returned to baseline levels were role functioning and 

Table 1  patient characteristics, including survival outcomes

Characteristic PET 
responders: 
CF (N = 45)

PET non-responders 
randomised: DCF 
(N = 31)

PET non-responders 
randomised: 
DCF + radiation (N = 35)

Others (N = 13) All patients (N = 124)

Age in years, median (range) 61 (42–78) 60 (38–77) 63 (44–76) 65 (41–71) 63 (38–78)

Male 41 (91) 27 (87) 32 (91) 10 (77) 110 (89)

ECOG 0 37 (82) 25 (81) 27 (77) 13 (100) 102 (82)

Days between start of chemo‑
therapy and surgery, mean 
(SD)

69 (10) 117 (19) 126 (24) 57 (22)

PFS in months, Median (95% 
CI)

27 (12–.) 22 (14–27) 22 (14–.) 13 (5–.) 22 (15–36)

OS in months, Median (95% CI) 61 (26–.) 30 (17–55) 35 (20–.) 31 (5–.) 36 (25–61)

Baseline QLQ-C30 and QLQ-OES18 scores per scale, mean (SD)
  Physical functioning 94 (10) 94 (12) 96 (9) 89 (13) 94 (10)

  Role functioning 88 (22) 82 (29) 90 (16) 85 (20) 87 (22)

  Emotional functioning 76 (23) 74 (21) 74 (19) 81 (16) 75 (21)

  Cognitive functioning 86 (17) 91 (20) 89 (14) 94 (11) 89 (16)

  Social functioning 78 (28) 75 (29) 80 (23) 79 (26) 78 (27)

  Fatigue 19 (20) 24 (20) 19 (19) 25 (21) 21 (20)

  Nausea and vomiting 8 (14) 16 (26) 11 (14) 12 (17) 11 (18)

  Pain 17 (21) 15 (22) 14 (16) 26 (19) 17 (20)

  Dyspnoea 10 (15) 9 (22) 7 (18) 8 (15) 9 (18)

  Insomnia 29 (33) 22 (29) 24 (26) 36 (29) 27 (30)

  Appetite loss 17 (23) 23 (30) 24 (23) 31 (29) 22 (26)

  Constipation 12 (22) 14 (19) 13 (18) 23 (34) 14 (22)

  Diarrhoea 5 (14) 5 (12) 3 (10) 5 (13) 5 (12)

  Financial difficulties 23 (24) 26 (31) 29 (31) 18 (29) 25 (28)

  Global health status/QoL 74 (18) 75 (15) 72 (16) 74 (15) 74 (16)

  Dysphagia 22 (23) 27 (20) 25 (23) 21 (19) 24 (22)

  Problems with eating 27 (24) 40 (28) 38 (27) 46 (31) 35 (27)

  Reflux 17 (18) 23 (28) 21 (27) 27 (24) 21 (24)

  Pain (OES-18) 22 (23) 21 (22) 23 (21) 23 (18) 22 (21)

  Trouble swallowing saliva 13 (24) 17 (28) 14 (28) 15 (26) 14 (26)

  Choked when swallowing 9 (15) 12 (28) 21 (28) 13 (22) 14 (23)

  Dry mouth 12 (18) 35 (33) 19 (30) 13 (22) 19 (27)

  Trouble with taste 4 (13) 9 (20) 16 (28) 10 (16) 9 (20)

  Trouble with coughing 9 (21) 15 (27) 11 (22) 8 (15) 11 (22)

  Trouble with talking 3 (10) 4 (14) 6 (20) 5 (13) 4 (14)
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fatigue, for which 66 and 55% of participants returned to 
within 10 points of their baseline levels, respectively. The 
rate of participants who recovered to within +/− 10 points 
of baseline scores was notably lower for the DCF + RT 
group for domains of insomnia and pain, compared to 
other groups, however no statistical comparisons were 
made due to the non-comparative study design.

Relationship between instance of a grade 3–4 toxicity 
and key PROs at baseline and 2 years
There was no evidence of association between baseline 
or two-year self-reported physical functioning, role func-
tioning, overall QOL/health or other PRO scales and the 
instance of a grade 3–4 toxicity, as shown in Additional 
file 3.

Fig. 2  Mean scale scores for key QLQ-C30 functional scales and key QLQ-OES18 swallowing scales until 24 months post-surgery
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Discussion
This study reports PROs over two-years for the AGITG 
DOCTOR trial. PROs were clinically similar across 
groups by 2 years. Additionally, by 2 years, similar pro-
portions of patients had recovered to within 10 points of 
baseline for each PRO scale, with the exception of insom-
nia and pain for the DCR + RT group. The results high-
light that among participants who did not respond to 
early CF, the addition of RT to DCF was associated with 
some additional burden in the short term. The majority 

of PRO domains resolved within 24 months of surgery to 
within 10 points of baseline levels apart from insomnia 
and pain, and was comparable to that of participants who 
did respond to early CF prior to surgery.

The pre-surgery time point captures the unique effects 
of neoadjuvant therapy options for resectable oesopha-
geal adenocarcinoma and offers important data for 
clinicians to communicate the added burden of these 
treatment options to future patients faced with a treat-
ment decision, should they not respond to early CF. 

Fig. 3  Mean and 95% CI over time for participants randomised to DCF alone VS DCF+ RT
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Non-responders who received an escalation of chemo-
therapy treatment with DCF and DCF + RT had worse 
PRO scores for most domains at the pre-surgical time 
point, which is understandable, given the longer duration 
of treatment prior to surgery and associated burden and 
toxicity.

Although no statistical, between-group comparisons 
were made in this exploratory study due to the sample 
size (phase 2), the plots suggest that DCF + RT was asso-
ciated with slightly poorer functional outcomes and side-
effects in the short-term. Comparisons between DCF and 
DCF + RT show that the addition of RT was associated 
with additional short-term burden, particularly for the 
fatigue domain, but mean scores were similar across all 
domains thereafter. The additional short-term burden for 
the DCF + RT group corresponds to anecdotal reports 
that participants randomised to the DCF group were able 
to return to work earlier than participants randomised 

to DCF + RT. The NeoRes trial (a phase II randomized 
study comparing neoadjuvant CF chemotherapy with 
CF CRT) [11] found that the addition of RT to neoad-
juvant chemotherapy was associated with worse long-
term symptom scores, particularly cough. In contrast, 
long term PROs from the CROSS trial demonstrated that 
although health-related quality of life (HRQOL) declined 
during nCRT, there were no apparent effects of nCRT 
on postoperative PROs compared with surgery alone 
[19]. These differences may be due to the less intense 
chemotherapy and lower RT dosing regimens used in the 
CROSS trial compared with NeoRes and DOCTOR. This 
trend warrants further investigation in future studies 
with larger sample sizes. Importantly, toxicities resolved 
or returned to within 10 points of baseline levels for most 
participants and most scales by the end of study follow-
up in the DOCTOR trial. DCF + RT was associated with 

Table 2  PRO recovery to near baseline

n (%) who recover to within 10 points of baseline after surgery (where QoL data available)

QoL imeasure QoL subscale PET responders: CF PET non-responders 
randomised: DCF

PET non-responders 
randomised: DCF & RTT​

Others All patients

N 42 26 28 10 106

QLQ-C30 Physical functioning 33 (79) 18 (69) 18 (64) 10 (100) 79 (75)

Role functioning 28 (67) 19 (73) 17 (61) 6 (60) 70 (66)

Emotional functioning 37 (88) 25 (96) 25 (89) 10 (100) 97 (92)

Cognitive functioning 35 (83) 20 (77) 20 (71) 7 (70) 82 (77)

Social functioning 34 (81) 18 (69) 22 (79) 8 (80) 82 (77)

Fatigue 23 (55) 16 (62) 14 (50) 5 (50) 58 (55)

Nausea and vomiting 33 (79) 19 (73) 20 (71) 7 (70) 79 (75)

Pain 36 (86) 23 (88) 19 (68) 9 (90) 87 (82)

Dyspnoea 32 (76) 17 (65) 18 (64) 8 (80) 75 (71)

Insomnia 39 (93) 22 (85) 19 (68) 10 (100) 90 (85)

Appetite loss 36 (86) 22 (85) 25 (89) 7 (70) 90 (85)

Constipation 39 (93) 26 (100) 26 (93) 8 (80) 99 (93)

Diarrhoea 39 (93) 20 (77) 26 (93) 10 (100) 95 (90)

Financial difficulties 37 (88) 24 (92) 25 (89) 10 (100) 96 (91)

Global health status 28 (67) 18 (69) 20 (71) 8 (80) 74 (70)

Global Quality of life 30 (71) 18 (69) 18 (64) 7 (70) 73 (69)

Global health status/QoL 30 (71) 20 (77) 21 (75) 8 (80) 79 (75)

OES-18 Dysphagia 40 (95) 23 (88) 25 (89) 8 (80) 96 (91)

Problems with eating 33 (79) 26 (100) 23 (82) 9 (90) 91 (86)

Reflux 32 (76) 22 (85) 22 (79) 8 (80) 84 (79)

Pain (OES-18) 38 (90) 24 (92) 23 (82) 10 (100) 95 (90)

Trouble swallowing saliva 42 (100) 26 (100) 28 (100) 9 (90) 105 (99)

Choked when swallowing 41 (98) 25 (96) 27 (96) 10 (100) 103 (97)

Dry mouth 38 (90) 20 (77) 25 (89) 9 (90) 92 (87)

Trouble with taste 39 (93) 23 (88) 22 (79) 8 (80) 92 (87)

Trouble with coughing 36 (86) 22 (85) 21 (75) 7 (70) 86 (81)

Trouble with talking 37 (88) 23 (88) 25 (89) 9 (90) 94 (89)



Page 9 of 11Mercieca‑Bebber et al. BMC Cancer          (2022) 22:276 	

higher proportion of participants achieving major histo-
logical response and 5-year overall survival as compared 
with DCF alone [12]. Future research into patient prefer-
ences would be beneficial to determine if the short term 
negative impact on PROs is acceptable to patients.

The results also highlight the utility of PET scans in 
discriminating those who respond or do not respond to 
CF, as baseline PRO scores appear similar across all treat-
ment groups. However CF responders appeared to have 
better PROs after treatment due to less toxicity. Prior 
research has suggested that baseline levels of fatigue, 
reflux [20] and physical symptoms [21, 22] were related 
to survival outcomes for advanced oesophageal can-
cers. We explored whether baseline PROs were related 
to the instance of any grade 3+ adverse events, or to 
whether the 6-week assessment was completed (assum-
ing non-completion was related to poorer health status), 
but did not find a relationship. This is similar to Blazeby 
et  al.’s findings that baseline PROs were not predictive 
of morbidities relating to oesophagectomy or total gas-
trectomy for cancer of the oesophagus or gastric cardia 
[17]. Our results also suggest that PROs at 2 years were 
not impacted by the instance of grade 3+ adverse events, 
highlighting the importance of collecting PRO data as 
they capture unique information.

Our study offers important and novel PRO data for 
neoadjuvant treatments for oesophageal adenocarci-
nomas; an area where very limited PRO data previously 
existed. In a randomised study comparing standard 
esophagectomy to definitive CRT, surgery was associated 
with an acute decline in several quality of life domains, 
including reduced physical functioning and global qual-
ity of life, and increased fatigue, dyspnoea, coughing; all 
of which generally improved by 2 years. The effects of 
CRT were slower to manifest and generally worsened 
over time [23]. These results may explain the cumulative 
burden seen for participants randomised to DCT + RT 
in our study and to nCRT in the NeoRes study [11], 
although further research is needed to better under-
stand the impact of administering neoadjuvant treatment 
on patient-centred outcomes. This will be particularly 
important given the introduction of new therapies such 
as immune checkpoint inhibitors.

A meta-analysis studying curative treatments for 
esophageal and gastric cancer, identified 11 studies (few 
randomized) comparing PROs from patients receiv-
ing nCRT or chemotherapy and surgery (n = 1015) with 
surgery alone (n = 1021) over the first 12 months post-
operatively. Although a clinically-relevant impact of neo-
adjuvant therapy on PROs was observed prior to surgery, 
a further decline was seen after surgery in both groups. 
The HRQOL subscales showed similar scores for surgery 
alone and neoadjuvant therapy with surgery [24]. In line 

with these data, the two-year PROs were similar between 
treatment groups in DOCTOR suggesting most current 
neoadjuvant regimens are tolerable in the long-term.

This sample was recruited across seven sites, over six-
and-a-half years - reflecting the small population with 
this disease. The Phase 2 design inhibited any reliable 
statistical comparisons between groups for this number 
of PRO domains, and larger randomized studies are war-
ranted. Despite the small sample which was appropriate 
for the primary outcome of histopathological response, 
the PRO completion rates were excellent overall, but 
poorest at the 6 week follow up, particularly for DCF and 
DCF + RT groups. It is fairly typical to see a poor PRO 
completion rates when PROs are expected to be worse 
[25], therefore any estimates of PROs at this time point 
would likely be an underestimate of true (yet unverifia-
ble) PRO values in the population [26, 27]. The results are 
nonetheless hypothesis generating and provide prelimi-
nary data illuminating the lived experience and long term 
outcomes of neoadjuvant therapy. The instance of some 
large standard deviation in baseline PRO domain scores 
is reflective of variability of symptom status in the real 
world population. A major strength of the PRO analyses 
in this study is the randomized multicentre treatment 
allocation and similar baseline scores between treatment 
arms. Another strength is the use of validated EORTC 
PRO instruments, which have also been tested for reli-
ability and responsiveness between treatment modali-
ties, and allows comparisons with other PRO studies [11, 
19]. An additional limitation is the fact that the most fre-
quently used neoadjuvant regimens are FLOT peri-oper-
ative chemotherapy [2] or CROSS-type nCRT, with less 
intense chemotherapy.

Conclusions
In conclusion, DOCTOR demonstrated that early meta-
bolic responders to chemotherapy have superior survival 
outcomes [12] and lower treatment toxicity resulting in 
less impact on PROs, for patients with resectable oesoph-
ageal adenocarcinoma. The administration of DCF + RT 
to participants who did not respond to early CF was 
associated with short term detriments to quality of life. 
However, long-term PROs were similar across groups. 
A larger proportion of participants did not recover to 
within 10 points of baseline pain and insomnia scores 
by 2 years in the DCF + RT compared to other groups. 
Given that DCF + RT was associated with higher efficacy 
for non-responders, future patients and clinicians should 
discuss whether the short-term burden and longer dura-
tion of this regimen is personally worthwhile if they do 
not respond early to chemotherapy. Future studies in 
oesophageal cancer need to incorporate PROs in order to 
determine the optimum neoadjuvant strategy.



Page 10 of 11Mercieca‑Bebber et al. BMC Cancer          (2022) 22:276 

Abbreviations
AGITG: The Australasian Gastro-Intestinal Trials Group; DOCTOR: A randomised 
phase II study of pre-operative cisplatin, fluorouracil and DOCetaxel +/−radio‑
Therapy based on poOR early response to cisplatin and fluorouracil for resect‑
able esophageal adenocarcinoma; CF: Cisplatin, 5 fluorouracil; DCF: Cisplatin, 5 
fluorouracil, docetaxel; RT: Radiotherapy; PET: Positron emission tomography; 
PRO: Patient-reported outcome.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12885-​022-​09270-4.

Additional file 1. 

Additional file 2. 

Additional file 3. 

Acknowledgements
DOCTOR was sponsored by the Australasian Gastro-Intestinal Trials Group and 
coordinated by the National Health & Medical Research Council Clinical Trials 
Centre, University of Sydney. We thank Sanofi Aventis Australia Pty Ltd. for 
providing the docetaxel.
This work was presented at the European Society for Medical Oncology 
(ESMO) conference 2020:
R. Mercieca-Bebber, E.H. Barnes, K. Wilson, Z. Samoon, E.T. Walpole, T. Mai, 
S. Ackland, M. Burge, G. Dickie, D. Watson, J. Leung, T. Wang, R. Bohmer, D. 
Cameron, R. Simes, V. Gebski, M. Smithers, J. Thomas, J.R. Zalcberg, A. Barbour. 
1430P Patient-reported outcome (PRO) results from AGITG DOCTOR: A ran‑
domised phase II trial of tailored neoadjuvant therapy for resectable oesopha‑
geal adenocarcinoma, Annals of Oncology 2020, Volume 31, Supplement 4, 
pp S903-S904,https://​doi.​org/​10.​1016/j.​annonc.​2020.​08.​1936.
The primary trial endpoint has been previously reported:
Barbour AP, Walpole ET, Mai GT, Barnes EH, Watson DI, Ackland SP, et al. Preop‑
erative cisplatin, fluorouracil, and docetaxel with or without radiotherapy after 
poor early response to cisplatin and fluorouracil for resectable oesophageal 
adenocarcinoma (AGITG DOCTOR): results from a multicentre, randomised 
controlled phase II trial. Annals of Oncology. 2020;31 (2):236-45.

Trial management committee
A Barbour (Chair), J Simes, E Walpole, T Mai, D Watson, C Karapetis, V Gebski, 
L Barnes, M Oostendorp, K Wilson. Clinical Trials Centre: J Simes, V Gebski, L 
Barnes, M Oostendorp, K Wilson.

Study sites
The following study sites participated in the DOCTOR study and randomised 
at least one patient; principal investigator (PI), medical oncologist (MO), 
radiation oncologist (RO), surgeon (SU), nuclear medicine (NM), and site 
coordinator (SC): Calvary Mater Newcastle (14), New South Wales: Prof. Ste‑
phen Ackland (PI), Prof. Jarad Martin (RO), Dr. Mahesh Kumar (RO), Dr. Swetha 
Sridaran (RO), Dr. Ann Capp (RO), Dr. Girish Mallesara (MO), Dr. James Lynam 
(MO), Dr. Andre van der Westhuizen (MO), Dr. Fiona Day (MO), Dr. Vanessa Wills 
(SU), Megan Livingston (SC), Kim Adler (SC) _ Nepean Hospital (1), New South 
Wales: Dr. Jenny Shannon (PI), Dr. Mark Richardson (SU), Dr. Han Liem (SU), 
Dr. Tim Wang (RO), Dr. Amanda Stevanovic (MO), Junie McCourt (SC), Jeremy 
Jones (SC) Sydney Adventist Hospital (1), New South Wales: A/Prof.Gavin Marx 
(PI), Dr. Joseph Rutovitz (MO), A/Prof. Gregory Falk (SU), Meenal Gupta (SC), 
Nina Singh (SC) Royal Brisbane and Women’s Hospital (9), Queensland: Dr. 
Matthew Burge (PI), Dr. David Wyld (MO), Dr. Melissa Eastgate (MO), Dr. Alison 
Hadley (MO), Dr. Graham Dickie (RO), Dr. Robert Finch (SU), Andrea McKenzie 
(SC) Princess Alexandra Hospital (34), Queensland: Prof Andrew Barbour (PI), 
Prof. Euan Walpole (MO), A/Prof. Victoria Atkinson (MO), Dr. Warren Joubert 
(MO), Dr. Damian Thomson (MO), Dr. Liz McCaffrey (MO), Dr. Margaret McGrath 
(MO), Prof. Bryan Burmeister (RO), Dr. Jennifer Harvey (RO), Dr. Gang Tao Mai 
(RO), Dr. David Pryor (RO), Prof. Mark Smithers (SU), Professor David Gotley 
(SU), Dr. Iain Thomson (SU), Dr. Stanley Ngai (NM), Janine Thomas (SC), Jennifer 
Addison (SC), Ben Shea (SC) Townsville Hospital (1), Queensland: Dr. Suresh 

Varma (PI), Dr. Donald Cameron (SU), Dr. Alex Tran (RO), DrAbhishek Joshi (MO), 
Judith Page (SC), Elizabeth Heyer (SC) Flinders Medical Centre (4), South Aus‑
tralia: Prof Chris Karapetis (PI), Dr. Amitesh Roy (MO), Dr. Tim Bright (SU), Prof. 
David Wattchow (SU), Alison Richards (SC), Monique Swan (SC), Alex Scott-Hoy 
(SC), Kelly Mead (SC) Royal Hobart Hospital (2), Tasmania: Dr. Louise Nott (PI), 
Dr. Allison Black (MO), Dr. David Boadle (MO), Dr. Ian Byard (MO), Dr. John Ward 
(RO), Dr. Eric Kim (RO), Dr. Robert Bohmer (SU), Elizabeth Campbell-Taylor (SC), 
Elizabeth Hammer (SC).

Authors’ contributions
Authors AB, RMB, DW, EW, and JZ were responsible for conceptualization and 
methodology. Authors EW, MB, GD, DW, JL, TW, RB, DC, and AB were responsi‑
ble for resources and investigation. Authors EB, RMB, KW, RJS, VG, and ABwere 
responsible for formal analysis. Authors RMB, EB, KW and AB were responsible 
for writing the original draft manuscript. All authors were responsible for were 
responsible for review and editing the manuscript. AB was responsible for 
supervision. Authors KW and JT were responsible for project administration. 
Authors AB, EW, DW, RJS, VG, JZ and KW were responsible for funding acquisi‑
tion. All authors have read and approved the manuscript.

Funding
This study was funded by the National Health & Medical Research Council 
(Project Grant number 1011782).
Sanofi Aventis Australia Pty Ltd. (no grant number) provided docetaxel.

Availability of data and materials
Please contact the corresponding author for supporting information or 
queries.

Declarations

Ethics approval and consent to participate
The study was performed in accordance with the Declaration of Helsinki. 
Institutional ethics approval was required, and patients provided written 
informed consent.
Details of ethics approvals:
Princess Alexandra Hospital, Approved 09/12/2008, #2008/148.
Greenslopes Private Hospital, Australia, Approved 09/06/2009, #09/23.
Cancer Institute NSW, Australia, Approved 28/09/2011, #2011C/06/162.
SLHD Ethics Review Committee (RPAH Zone), Royal Prince Alfred Hospital, 
Australia, Approved 12/07/2013, # X13–0175 and HREC/13/RPAH/261.

Consent for publication
Not applicable.

Competing interests
Prof Zalcberg serves in an advisory/consultancy role for Merck Serono, 
Targovax, Merck Sharp & Dohme, Halozyme, Lipotek, Specialized Therapeu‑
tics, CEND, Deciphera; owns stock in GW Pharmaceuticals, Aimmune, Vertex, 
Alnylam, Biomarin, Opthea, Amarin, Concert Pharmaceuticals, Frequency 
Therapeutics, Global Blood Therapeutics, Gilead, Madrigal Pharmaceuticals, 
Sangamo Biosciences, Acceleron Pharmaceuticals, Zogenix, Myovant Sciences, 
Orphazyme, Moderna Therapeutics, and TWST; has received honoraria from 
Specialised Therapeutics, Merck Serono, Targovax, Halozyme, Gilead Sciences, 
and Deciphera; and his institution has received research funding from Merck 
Serono, Bristol-Myers Squibb, AstraZeneca, Pfizer, IQvia, Mylan, Ipsen, Eisai, 
Medtronic, and MSD Oncology; and has received travel, accommodations, 
expenses from Merck Serano, AstraZeneca, and Merck Sharp & Dohme.
All other authors have no competing interests to declare.

Author details
1 National Health and Medical Research Council (NHMRC) Clinical Trials 
Centre, Faculty of Medicine and Health, University of Sydney, Sydney, NSW, 
Australia. 2 Division of Cancer Services, Princess Alexandra Hospital, Woolloon‑
gabba, Qld, Australia. 3 School of Clinical Medicine, University of Queensland, 
Brisbane, Qld, Australia. 4 Faculty of Medicine, The University of Queensland, 
Brisbane, Qld, Australia. 5 School of Medicine and Public Health, University 
of Newcastle, Newcastle, NSW, Australia. 6 Cancer Care Services, Royal Brisbane 
and Women’s Hospital, Brisbane, Qld, Australia. 7 Discipline of Surgery, College 
of Medicine and Public Health, Flinders University, Adelaide, South Australia. 

https://doi.org/10.1186/s12885-022-09270-4
https://doi.org/10.1186/s12885-022-09270-4
https://doi.org/10.1016/j.annonc.2020.08.1936


Page 11 of 11Mercieca‑Bebber et al. BMC Cancer          (2022) 22:276 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

8 GenesisCare St Andrew’s Hospital, 352 South Terrace, Adelaide, SA, Australia. 
9 Crown Princess Mary Cancer Center, Westmead hospital; Faculty of Medicine 
and Health, University of Sydney, Sydney, Australia. 10 Hobart Private Hospital, 
Ground Floor‑ Suite 6 Corner Argyle & Collins Streets, Hobart, Tasmania, 
Australia. 11 Townsville University Hospital, Townsville, Qld, Australia. 12 Divisions 
of Surgery and Cancer Services, Princess Alexandra Hospital, Woolloongabba, 
Australia. 13 GIAST Clinic Mater Medical Centre South Brisbane, Brisbane, Aus‑
tralia. 14 School of Public Health and Preventive Medicine, Monash University, 
Melbourne, Australia. 

Received: 28 July 2021   Accepted: 7 February 2022

References
	1.	 Blazeby JM, Conroy T, Hammerlid E, Fayers P, Sezer O, Koller M, et al. Clini‑

cal and psychometric validation of an EORTC questionnaire module, the 
EORTC QLQ-OES18, to assess quality of life in patients with oesophageal 
cancer. Eur J Cancer (Oxford, England : 1990). 2003;39(10):1384–94.

	2.	 Al-Batran SE, Hofheinz RD, Pauligk C, Kopp HG, Haag GM, Luley KB, et al. 
Histopathological regression after neoadjuvant docetaxel, oxaliplatin, 
fluorouracil, and leucovorin versus epirubicin, cisplatin, and fluorouracil 
or capecitabine in patients with resectable gastric or gastro-oesophageal 
junction adenocarcinoma (FLOT4-AIO): results from the phase 2 part 
of a multicentre, open-label, randomised phase 2/3 trial. Lancet Oncol. 
2016;17(12):1697–708.

	3.	 Barbour AP, Jones M, Gonen M, Gotley DC, Thomas J, Thomson DB, et al. 
Refining esophageal cancer staging after neoadjuvant therapy: impor‑
tance of treatment response. Ann Surg Oncol. 2008;15(10):2894–902.

	4.	 Stahl M, Walz MK, Stuschke M, Lehmann N, Meyer HJ, Riera-Knorrenschild 
J, et al. Phase III comparison of preoperative chemotherapy compared 
with chemoradiotherapy in patients with locally advanced adenocarci‑
noma of the esophagogastric junction. J Clin Oncol. 2009;27(6):851–6.

	5.	 Zhou H-Y, Zheng S-P, Li A-L, Gao Q-L, Ou Q-Y, Chen Y-J, et al. Clinical 
evidence for association of neoadjuvant chemotherapy or chemoradio‑
therapy with efficacy and safety in patients with resectable esophageal 
carcinoma (NewEC study). EClinicalMedicine. 2020;24:100422.

	6.	 Deng HY, Wang WP, Wang YC, Hu WP, Ni PZ, Lin YD, et al. Neoadjuvant 
chemoradiotherapy or chemotherapy? A comprehensive systematic 
review and meta-analysis of the options for neoadjuvant therapy for 
treating oesophageal cancer. Eur J Cardiothorac Surg. 2017;51(3):421–31.

	7.	 Chan KKW, Saluja R, Delos Santos K, Lien K, Shah K, Cramarossa G, et al. 
Neoadjuvant treatments for locally advanced, resectable esophageal 
cancer: a network meta-analysis. Int J Cancer. 2018;143(2):430–7.

	8.	 Pasquali S, Yim G, Vohra RS, Mocellin S, Nyanhongo D, Marriott P, et al. 
Survival after neoadjuvant and adjuvant treatments compared to surgery 
alone for Resectable esophageal carcinoma: a network Meta-analysis. 
Ann Surg. 2017;265(3):481–91.

	9.	 Zhao X, Ren Y, Hu Y, Cui N, Wang X, Cui Y. Neoadjuvant chemotherapy 
versus neoadjuvant chemoradiotherapy for cancer of the esophagus or 
the gastroesophageal junction: a meta-analysis based on clinical trials. 
PLoS One. 2018;13(8):e0202185.

	10.	 Jing SW, Qin JJ, Liu Q, Zhai C, Wu YJ, Cheng YJ, et al. Comparison of 
neoadjuvant chemoradiotherapy and neoadjuvant chemotherapy for 
esophageal cancer: a meta-analysis. Future Oncol. 2019;15(20):2413–22.

	11.	 Sunde B, Klevebro F, Johar A, Johnsen G, Jacobsen AB, Glenjen NI, et al. 
Health-related quality of life in a randomized trial of neoadjuvant chemo‑
therapy or chemoradiotherapy plus surgery in patients with oesophageal 
cancer (NeoRes trial). Br J Surg. 2019;106(11):1452–63.

	12.	 Barbour AP, Walpole ET, Mai GT, Barnes EH, Watson DI, Ackland SP, et al. 
Preoperative cisplatin, fluorouracil, and docetaxel with or without 
radiotherapy after poor early response to cisplatin and fluorouracil for 
resectable oesophageal adenocarcinoma (AGITG DOCTOR): results 
from a multicentre, randomised controlled phase II trial. Ann Oncol. 
2020;31(2):236–45.

	13.	 Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez NJ, et al. 
The European Organization for Research and Treatment of Cancer QLQ-
C30: a quality-of-life instrument for use in international clinical trials in 
oncology. J Natl Cancer Inst. 1993;85(5):365–76.

	14.	 European Organisation for the Research and Treatment of Cancer. 2017 
[Available from: http://​groups.​eortc.​be/​qol/.

	15.	 Thomson IG, Smithers BM, Gotley DC, Martin I, Thomas JM, O’Rourke P, 
et al. Thoracoscopic-assisted esophagectomy for esophageal cancer: 
analysis of patterns and prognostic factors for recurrence. Ann Surg. 
2010;252(2):281–91.

	16.	 Fayers P, Aaronson N, Bjordal K, et al. The EORTC QLQ-C30 scoring manual. 
Brussels: European Organisation for Research and Treatment of Cancer 
(EORTC); 2001.

	17.	 Blazeby JM, Metcalfe C, Nicklin J, Barham CP, Donovan J, Alderson D. 
Association between quality of life scores and short-term outcome 
after surgery for cancer of the oesophagus or gastric cardia. Br J Surg. 
2005;92(12):1502–7.

	18.	 Calvert M, Blazeby J, Altman DG, Revicki DA, Moher D, Brundage MD. 
Reporting of patient-reported outcomes in randomized trials: the CON‑
SORT PRO extension. Jama. 2013;309(8):814–22.

	19.	 Noordman BJ, Verdam MGE, Lagarde SM, Hulshof M, van Hagen P, van 
Berge Henegouwen MI, et al. Effect of neoadjuvant Chemoradiotherapy 
on health-related quality of life in esophageal or junctional cancer: results 
from the randomized CROSS trial. J Clin Oncol. 2018;36(3):268–75.

	20.	 Bergquist H, Johnson Å, Hammerlid E, Wenger U, Lundell L, Ruth M. 
Factors predicting survival in patients with advanced oesophageal 
cancer: a prospective multicentre evaluation. Aliment Pharmacol Ther. 
2008;27(5):385–95.

	21.	 Mierzynska J, Piccinin C, Pe M, Martinelli F, Gotay C, Coens C, et al. 
Prognostic value of patient-reported outcomes from international 
randomised clinical trials on cancer: a systematic review. Lancet Oncol. 
2019;20(12):e685–e98.

	22.	 van Heijl M, Sprangers MA, de Boer AG, Lagarde SM, Reitsma HB, Busch 
OR, et al. Preoperative and early postoperative quality of life predict 
survival in potentially curable patients with esophageal cancer. Ann Surg 
Oncol. 2010;17(1):23–30.

	23.	 Teoh AYB, Yan Chiu PW, Wong TCL, Liu SYW, Hung Wong SK, Ng EKW. 
Functional performance and quality of life in patients with squamous 
esophageal carcinoma receiving surgery or Chemoradiation: results from 
a randomized trial. Ann Surg. 2011;253(1):1–5.

	24.	 van den Boorn HG, Stroes CI, Zwinderman AH, Eshuis WJ, Hulshof M, 
van Etten-Jamaludin FS, et al. Health-related quality of life in curatively-
treated patients with esophageal or gastric cancer: a systematic review 
and meta-analysis. Crit Rev Oncol Hematol. 2020;154:103069.

	25.	 Fairclough DL, Peterson HF, Chang V. Why are missing quality of 
life data a problem in clinical trials of cancer therapy? Stat Med. 
1998;17(5–7):667–77.

	26.	 Fairclough DL.  Design and analysis of quality of life studies in clinical 
trials. Florida: Taylor and Francis Group; 2010.

	27.	 Mercieca-Bebber R, Palmer MJ, Brundage M, Calvert M, Stockler MR, 
King MT. Design, implementation and reporting strategies to reduce the 
instance and impact of missing patient-reported outcome (PRO) data: a 
systematic review. BMJ Open. 2016;6(6).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

http://groups.eortc.be/qol/

	Patient-reported outcome (PRO) results from the AGITG DOCTOR trial: a randomised phase 2 trial of tailored neoadjuvant therapy for resectable oesophageal adenocarcinoma
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 
	Trial registration: 

	Key message
	Background
	The AGITG DOCTOR trial

	Methods
	Analysis

	Results
	PRO completion rates
	Key PROs over time
	PRO recovery as compared to baseline levels
	Relationship between instance of a grade 3–4 toxicity and key PROs at baseline and 2 years

	Discussion
	Conclusions
	Acknowledgements
	References


