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Mini-Abstract

Complications were analyzed in relation to 10-year HRQOL in a prospective nationwide
population-based Swedish cohort of 616 patients undergoing open esophageal cancer surgery,
HRQOL was impaired after complications on twelve of the 25 scales and items measured at
10-year follow-up, including physical function, fatigue, pain, dyspnea, insomnia and eating

problems.



Abstract

Objective: To evaluate the impact of postoperative complications on health-related quality of
life (HRQOL) up to 10 years after surgery for esophageal cancer.

Summary Background Data: The impact of postoperative complications on HRQOL past 5
years is unknown.

Methods: Some 616 patients undergoing open esophageal cancer surgery between April 2,
2001 and December 31, 2005 in Sweden were enrolled in this population-based, nationwide
and prospective cohort study. Exposure was the occurrence of predefined postoperative
complications, and the outcome was HRQOL evaluated by validated EORTC questionnaires
at 6 months, 3, 5 and 10 years after surgery. Linear mixed models, adjusted for longitudinal
HRQOL in the general population and confounders, provided mean score differences (MD)
with 95% confidence intervals (CI) for each HRQOL item and scale in patients with or
without postoperative complications.

Results: At 10 years, 104 (17%) patients were alive and 92 (88%) answered the HRQOL
questionnaires. Of these, 37 (40%) had at least one predefined postoperative complication.
Twelve of the 25 scales and items were significantly worse in patients with postoperative
complications 10 years after surgery, e.g., physical function (MD -15, 95% CI -24 to -7),
fatigue (MD 16, 95% CI 5 to 26), pain (MD 18, 95% CI 7 to 30), dyspnea (MD 15, 95% CI 2
to 27), insomnia (MD 20, 95% CI 8 to 32) and eating problems (MD 14, 95% CI 3 to 24)
compared to patients without complications.

Conclusions: Postoperative complications are associated with considerably impaired HRQOL
up to 10 years after esophageal cancer surgery.

Keywords: Esophagus; neoplasm; complications; quality of life; survivorship.



Introduction

Esophageal cancer, the 6™ most common cause of cancer death globally, is characterized by
increasing incidence, demanding treatment and poor prognosis.’ 2 The 5-year survival is
around 30-55% in patients eligible for curative treatment, and the risk of surgery-related
complications is over 40%.%° The life of the patient after esophageal cancer surgery is
generally characterized by poor health-related quality of life (HRQOL).6® Major
complications during treatment are known to cause deterioration of HRQOL in the short- but
also in the long term.? Moreover, complications and poor postoperative HRQOL are known
risk factors for poor prognosis.* 4 The impact of complications on 10-year HRQOL is thus
far not known.

We hypothesized that complications relate to poor recovery of HRQOL over time and poor
HRQOL also at 10 years after esophageal cancer surgery. The main aim of the study was to
examine the impact of complications on HRQOL at 10 years after surgery. The secondary aim
was to elucidate the HRQOL trajectory in relation to complications from 6 months to 10 years

postoperatively.



Methods

Study design

A nationwide Swedish, population-based, and prospective cohort study was conducted,
entitled the Swedish Esophageal and Cardia Cancer study (SECC).8 SECC includes 616
patients, representing 90% of all patients operated with curative intent for oesophageal or
gastroesophageal junctional (GEJ) cancer in Sweden between April 2, 2001 and December
31, 2005. All patients in the cohort underwent open surgery, with majority operated by
transthoracic Ivor-Lewis esophagectomy. No minimally invasive surgeries were done during
the study period. Details about all study variables were prospectively assessed and reviewed
by the researchers according to a predefined study protocol to ensure uniformity, including
patient characteristics (age, sex), tumour characteristics (stage, histology), surgical treatment
and predefined complications occurring within 30 days of surgery. SECC is linked to the
Patient Registry and the Cancer Registry for information on co-morbidities. Moreover,
survival data was obtained from the 100% complete Swedish Registry of the Total
Population. The study was approved by the Regional Ethical Review Board in Stockholm,

Sweden. All participating patients gave informed consent.

Exposure

The main exposure of the study was complications occurring within 30 days of surgery
(yes/no). The complications were predefined by a group of experienced esophageal cancer
surgeons and researchers, and included: 1) major postoperative bleeding (exceeding 2000 ml
or requiring reoperation), 2) splenectomy (after failure of other methods of hemostasis), 3)
anastomotic insufficiency (clinically and radiologically verified), 4) necrosis of the substitute
(clinically significant ischemia with perforation or ulceration), 5) severe lymph leakage

(requiring drainage for more than 7 days or reoperation), 6) gastric perforation



(postoperatively identified leakage from the gastric tube), 7) esophagotracheal fistula
(radiologically and clinically verified, requiring treatment), 8) empyema (radiologically or
surgically verified collection of pus at least 3 cm in diameter with symptoms of fever, pain or
dyspnea), 9) intra-abdominal abscess (radiologically or surgically verified collection of pus at
least 3 cm in diameter with clinical symptoms of fever and pain), 10) wound infection
(symptomatic collection of pus in the wound, requiring treatment), 11) wound rupture
(clinically obvious dehiscence, requiring reoperation), 12) bowel obstruction (radiologically
verified, demanding surgery), 13) sepsis (which caused clinical symptoms and positive
bacterial culture in the blood), 14) pneumonia (which caused clinical symptoms and was
radiologically verified), 15) liver insufficiency (progressive or permanent), 16) renal failure
(in need of dialysis), 17) deep vein thrombosis (radiologically verified), 18) pulmonary
embolism (radiologically verified), 19) myocardial infarction (verified with electrocardiogram
or heart enzymes), 20) atrial fibrillation (newly diagnosed by ECG and needing treatment),
21) stroke (radiologically verified), 22) respiratory failure (in need of intubation or
mechanical ventilation), and 23) pulmonary edema (newly diagnosed, radiologically verified,

symptomatic and needing treatment).

Outcomes

The primary outcome of the study was HRQOL. HRQOL was prospectively measured at 6
months, 3, 5, 10 and 15 years (on-going) after surgery using mailed, self-administered
questionnaires developed and validated by the European Organisation for Research and
Treatment of Cancer (EORTC). Up to three reminders were sent if required. For the purpose
of this study, all patients who responded to HRQOL questionnaires at any of the time points

were included.



The 30-item core questionnaire (QLQ-C30) has 9 multi-item scales measuring global quality
of life, functions (physical, role, emotional, cognitive and social function) and symptoms
(fatigue, and nausea and vomiting and pain), and 6 single items measuring general cancer
symptoms (dyspnea, insomnia, appetite, constipation, diarrhea) and financial impact.*®
Esophageal-specific symptoms are measured with the supplemental module (QLQ-OES18),
which comprises 4 symptom scales (eating restrictions, reflux, esophageal pain, and
dysphagia) and 6 single items (cough, dry mouth, taste, choking, speaking, and swallowing
saliva).'® Each item (on both questionnaires) has a four-point Likert-scale: 1) “not at all,” 2)
“a little,” 3) “quite a bit,” and 4) “very much,” except for the global quality-of-life scale,
which has seven response alternatives ranging from “very poor” to “excellent.” All responses
to the HRQOL questionnaires were linearly transformed into scores on a 0 to 100 scale.
Missing data on individual items were handled in line with the recommendations from the

questionnaire developers.

To mirror the HRQOL before patients were diagnosed with esophageal cancer, HRQOL
scores collected from a random sample of 4,910 (70.5% response rate) people in the Swedish
background population for both questionnaires were used as reference HRQOL scores for

adjustments.t” 1

Statistical methods

All data management and statistical analyses were conducted by a senior biostatistician with
expertise in HRQOL analyses (A.J.). Linear mixed-effect models were used to calculate
relative HRQOL scores and mean score differences (MD) with 95% confidence intervals (CI)
between patients with and without postoperative complications. All analyses were adjusted

for the following confounding factors: 1) Reference HRQOL score for each scale and item at



each time point, 2) age in years at each time point (continuous variable), 3) sex: male or
female, 4) Charlson’s comorbidity index: 0, 1 and >2, 5) histology: squamous-cell carcinoma
or adenocarcinoma, 6) tumor stage: 0-1 or 11-1V, and 7) annual surgeon volume: 0-6 per year
or >6 per year. Reference HRQOL scores were created by calculating mean HRQOL scores
for individuals in the Swedish background population who responded to the same
questionnaires as the patients.*® All patients were matched by sex, comorbidities, education
level, and age over time (i.e. 60-year old patient is matched to a 60-year old person at 6
months and to a 70-year old at the 10-year follow-up) to approximately 90 individuals from
the reference population. The adjustment for comorbidities was done separately at each time
point for the study patients. Comorbidities at 10 years were not available so the patients’
comorbidities at 5-years were used at the 10-year time point. The evidence-based
interpretation guidelines were used to determine the clinical relevance of the differences in
HRQOL scores for the QLQ-C30 subscales, which are different for cross-sectional (between
the exposure groups),*® and between time points.2’ When no established cut-off values were
available, MDs of 10-20 points were considered a moderate clinical difference and >20 points
a large clinical difference.?! 22 Only moderate or large clinical differences between groups or
over time were further tested for statistical significance by inspecting the 95% CI. Missing
values were dealt with using complete case analysis. All statistical analyses were conducted

using SAS version 9.4 (Cary, NC).



Results

Patients

Some 616 patients underwent open esophageal cancer surgery during the study period and
were included in the study. At 6 months, 506 (82%) patients were alive and 402 (79%) of
these completed the questionnaires. At 3, 5 and 10 years there were 212 (34%), 153 (25%),
104 (17%) patients alive of whom 178 (84%), 141 (92%) and 92 (88%) responded to the
questionnaires, respectively. The characteristics of the total cohort and patients at 10 years
were similar and are described in Table 1. The only exception was a larger proportion of
early-stage tumors in the 10-year responders’ group compared to the total cohort. Types of
complications in the total cohort and at 10 years are described in Table 2. In the total cohort,
299 (49%) patients experienced at least one of the predefined complications while 182 (45%),
81 (46%), 62 (44%), 37 (40%) of the responders at 6 months, 3 years, 5 years and 10 years

had experienced at least one postoperative complication, respectively (Table 3).

General quality of life, functions and symptoms at each follow-up time point

The HRQOL scales and items for QLQ-C30 at each time point are shown in Table 3. The
global HRQOL in patients with at least one predefined complication was clinically
significantly worse until 5 years after surgery (MD -15, 95% CI -24 to -7), but was similar to
those who had no complications at 10 years (MD -8, 95% CI -17 to 1). For functional scales,
patients with complications had clinically and statistically significantly worse physical (MD -
15, 95% CI -24 to -7) function compared to patients without complications at 10 years follow-
up, but not at other time points. Although the MDs for role and social functioning were -17
and -10 respectively at 10 years follow-up, the differences did not reach the level of clinical

significance.!® Patients with complications experienced clinically relevantly and statistically



significantly more fatigue, pain, dyspnea, insomnia, diarrhea and financial impact 10 years
after surgery compared to patients without complications. Nausea/vomiting and dyspnea were
clinically relevantly and statistically significantly worse throughout the follow-up trajectory
except for at the 10-year follow-up where the difference in nausea/vomiting did not reach the

level of statistical significance.

General quality of life, functions and symptoms over time

Over time, the patients with complications had a clinically relevant deterioration of cognitive
function (MD -7, 95% CI -15 to 0, 10 years versus 6 months) with the largest deterioration
between the time points of 5 years and 10 years, however, this deterioration did not reach the
level of statistical significance. Sleep deteriorated in patients with complications from 5 years
to 10 years (MD 21, 95% CI 8 to 33). In patients without complications, the symptoms of
diarrhea improved between 5 and 10 years of follow-up (MD -13, 95% CI -25 to -2, 10 years
versus 5 years). There were no other clinically relevant changes in function and symptom

scales and items over time in the exposure groups.

Esophageal specific symptoms at each time point

The HRQOL scales and items for QLQ-OES18 at each time point are shown in Table 4. At
the 10-year follow up, the patients with complications experienced more eating problems
(MD 14, 95% CI 3 to 24), esophageal pain (MD 13, 95% CI 4 to 23), choking (MD 16, 95%
Cl1 2 to 27) and trouble swallowing saliva (MD 12, 95% CI 1 to 23), than patients without
complications. Choking was was clinically relevantly and statistically significantly worse in

patients with complications at 3, 5 and 10-years from surgery.

Esophageal specific symptoms over time

10



Generally, patients suffered from several oesophageal cancer specific symptoms
independently of experience of complications, where reflux was gradually worsening over
time. Esophageal pain improved in patients without complications between 5 and 10 years of
follow-up (MD -10, 95% CI -18 to -2). Taste gradually improved to a clinically significant
level (MD -14, 95% CI -25 to -3, 10 years versus 6 months) in patients with complications.
There were no other clinically relevant changes in esophageal-specific symptoms over time in

the exposure groups.
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Discussion
In this population-based prospective cohort study of patients undergoing open esophageal
cancer surgery, postoperative complications were found to be independently associated with

poor HRQOL as late as 10 years after surgery.

The main strength of this study is its prospective, population-based and longitudinal design
which counteracts selection bias and recall bias. The sample size was large, with complete
follow-up of the vital status via the reliable Swedish registry of the Total Population, and high
questionnaire response rates (79-92%) at each time point, ensuring high statistical power and
enabling clinically meaningful and robust conclusions. The lack of preoperative HRQOL
values could be considered a potential weakness, as the patient groups having and not having
complications could have had different HRQOL before surgery. However, obtaining HRQOL
data from a patient at the time of treatment would be misleading since patients usually
experience disease symptoms and may be emotionally affected by the cancer diagnosis or
neoadjuvant treatment. Therefore longitudinal adjustments for the reference HRQOL in
background population were conducted to mimic a level of HRQOL that one could expect
prior to the cancer diagnosis. The long follow-up and the newly acquired comorbidities could
potentially negatively affect the HRQOL of the patients and bias the results, but this effect
was mitigated by adjustment for comorbidity status at the time of follow-up. The use of well-
validated questionnaires reduces information bias. Another potential limitation of the study is
the change of patients’ perception of HRQOL over time by recalibration of their personal
standards, reprioritization of their personal values, and reconceptualization of their quality of
life.?2 However, the evidence-based guidelines that take these changes into account were used
for interpretation of clinical relevance of cross-sectional and longitudinal changes, reducing

also the challenges associated with potential multiple testing of differences between the
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groups and time points. Moreover, such a response shift effect would be similar in both

exposure groups.

The influence of postoperative complications on 10-year HRQOL after esophageal cancer
surgery was hitherto unknown. Previous studies from Sweden have evaluated postoperative
complications from a shorter-term perspective and found that technical surgical complications
were associated with impaired HRQOL including several aspects,*® and that patients with
anastomotic leakage were at an risk of eating difficulties and odynophagia.'? Furthermore, an
Italian study showed that postoperative complications were associated with poor global
quality of life at 6-12 months.!* A previous study from our group using the same cohort found
that patients with certain major post-operative complications have similar global HRQOL and
functions, but suffer from more symptoms until 5 years after surgery, compared to those
without these major complications.® The results of the present study show that patients with
complications have poorer HRQOL and suffer from more symptoms than those without

complications still as long as 10 years after surgery.

The reasons for complications causing worse HRQOL are unclear and can only be speculated
upon. Patients with postoperative complications experienced relatively more pain and
insomnia, as well as more problems eating, esophageal pain and problems swallowing at 10
years after surgery compared to other follow-up points. Postoperative complications prolong
the hospital stay and may delay the rehabilitation process, which are important for the
patients’ recovery in general.?* 2 Studies of other cancer types suggest that increased physical
activity by means of an intervention might increase physical function, reduce fatigue and
improve mental wellness in cancer patients.?* Fatigue,?® 27 as well as reduced cognitive

function,? 2 might also be explained by changes in inflammatory activity in the body.
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Infections and increased number of thoraco-abdominal surgeries as a result of complications
might activate inflammation, or cause long-standing local symptoms, such as pain, dyspnea,
problems eating and swallowing, as well as slower recovery of bowel function through
surgical trauma and scar formation.'? 3132 |t can be also hypothesized that the aging process
is accelerated in individuals experiencing complications, or that those experiencing
complications were more frail in ways not measurable in the present study at baseline,
resulting in also increased aging-related problems at 10 years follow-up. Different
complications are likely reflected in different domains of HRQOL questionnaires, for
example anastomotic leakage causing difficulties swallowing, or respiratory complications
which in turn increase the pulmonary symptoms. During the very long follow-up the
distribution of the complications among the surviving patients changed. At the 10-year
follow-up there were for example no or few patients with conduit necrosis, severe lymph
leakage and esophagotracheal fistulas. Therefore, the effects of other complications on
HRQOL scales and items might be greater at 10 years. Future research may focus on the
effect of specific complications on related HRQOL domains in more detail. Severity of the
complications might also be associated with poor HRQOL outcomes in the long-term due to
greater inflammatory response and insult to tissue repair caused by for example single- or
multi organ failure. Therefore, it is important to assess the association between Clavien-Dindo

complication severity grading®® and HRQOL in future studies.

The high frequency of complications associated with esophageal surgery,® in combination
with the rapidly increasing long-term survival of surgically treated esophageal cancer
patients,> % underlines the importance of postoperative HRQOL for esophageal cancer
patients. The results of the present study highlight the need for preventive measures of

postoperative complications to preserve survivors’ HRQOL. Use of, for example, minimally
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invasive surgery,®® " and centralization of esophageal cancer surgery to prevent
complications,® as well as tailored follow-up and physical and psychological rehabilitation

programs for patients that have sustained complications are encouraged.

In conclusion, this prospective, population-based cohort study showed that occurrence of
postoperative complications is associated with poor HRQOL outcomes up to 10 years after
surgery. The results encourage actions to prevent complications and intensive rehabilitation of

patients with complications.
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Table 1. Demographics and clinical characteristics of the 616 patients in the total cohort, and

of the 92 patients surviving 10 years after esophageal cancer surgery with or without major

postoperative complications.

Total cohort

Responders at 10 years

Number = 616 Number =92
No Complications No Complications
complications Number (%) complications Number (%)
Number (%) Number (%)
Total number 317 (51) 299 (49) 55 (60) 37 (40)
Age, median 67 [60 - 73] 68 [60 - 74] 73 [68 - 80] 76 [69 - 81]
[1QR]
Sex
Male 259 (82) 238 (80) 40 (73) 33 (89)
Female 58 (18) 61 (20) 15 (27) 10 (11)
Histology
Adenocarcinoma 248 (78) 218 (73) 43 (78) 29 (78)
Squamous cell 68 (21) 81 (27) 12 (22) 8 (22)
Missing 1(0) 0 (0)
Tumor stage
-1 154 (49) 138 (46) 46 (84) 32 (86)
"ni-1v 159 (51) 156 (52) 9 (16) 5(14)
Missing 4(1) 5(2) 0(0) 0(0)
Charlson
comorbidity score
0 38 (12) 37 (12) 6 (11) 5(14)
1 150 (47) 107 (36) 30 (55) 11 (30)
>2 129 (41) 155 (52) 19 (35) 21 (57)
Annual surgeon
volume
0-6 150 (47) 115 (38) 23 (42) 16 (43)
>7 167 (53) 184 (62) 32 (58) 21 (57)

IQR = interquartile range.
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Table 2. Postoperative complications occurring within 30 days of esophageal cancer surgery

in the 616 patients in the cohort, and in the 92 patients responding to the 10 year follow-up

questionnaires.

Total cohort

Responders at 10 year

Number (%) Number (%)
Complications
No 317 (51) 55 (60)
Yes 299 (49) 37 (40)
Type of complication*
Major bleeding 16 (3) 1(1)
Splenectomy 21 (3) 3(3)
Anastomotic insufficiency 57 (9) 8(9)
Substitute necrosis 6 (1) 0 (0)
Severe lymph leakage 13 (2) 0(0)
Gastric perforation 6 (1) 1(1)
Esophagotracheal fistula 11 (11) 1(1)
Empyema 24 (4) 2 (2)
Intra-abdominal abscess 9(1) 1(1)
Wound infection 15 (2) 1(1)
Wound rupture 8 (1) 3(3)
Bowel obstruction 4 (1) 1(1)
Sepsis 54 (9) 8 (9)
Pneumonia 74 (12) 9 (10)
Liver insufficiency 1(0) 1(1)
Renal failure 14 (2) 1(1)
Deep vein thrombosis 6 (1) 1(1)
Pulmonary embolism 8 (1) 1(1)
Myocardial infarction 9(1) 0(0)
Atrial fibrillation 98 (16) 9 (10)
Stroke 5(1) 1(1)
Respiratory failure 101 (16) 13 (14)
Pulmonary edema 9(1) 1(1)

*Each patient could have more than one type of complication
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Table 3. Adjusted relative health-related quality of life (HRQOL) scores and mean score difference (MD) with 95% confidence intervals (CI)
from the EORTC QLQ-C30 questionnaire in patients with and without predefined complications after esophageal cancer surgery at different time
points from 6 months to 10 years. Values in bold are both clinically relevant and statistically significant.

Complications at 6 months

Number = 402

Complications at 3 years

Number = 178

Complications at 5 years

Number =141

Complications at 10 years

Number = 92

No
n = 220 (55%)

Yes
n = 182 (45%)

No
n = 97 (54%)

Yes
n= 81 (46%)

No
n =79 (56%)

Yes
n = 62 (44%)

No
n = 55 (60%)

Yes
n = 37 (40%)

Mean score Yes vs. no Mean score | Yes Vs. no Mean score | Yes Vs. no Mean score Yes vs. no
(95% CI) MD (95% CI) | (95% CI) MD (95% CI) | (95% CI) MD (95% CI) | (95% CI) MD (95% CI)
Global 64 (60 to 67) -11 (-15to-6) | 70 (65to 75) | -15(-22to-7) | 70 (65t0 75) | -15(-24to-7) |68 (61to 74) |-8(-17to1)
HRQOL
Physical 79 (75 to 82) -10 (-13to-5) | 82 (77to 87) | -10 (-16to-3) | 82 (78t0 87) | -9 (-16 to -1) 84 (7810 89) | -15(-24to -7)
function
Role 70 (65 to 75) -16 (-22t0-9) | 75 (68t0 82) | -16 (-26t0 -6) | 74 (67 t0 82) | -14 (-26t0-2) | 76 (67 t0 85) |-17 (-31t0 -4)
function
Emotional | 75 (71 to 78) -10 (-19to-2) | 77 (72t0 83) | -7 (-14t0 0) 80 (7410 85) | -10 (-19to - 80 (73t086) |-7(-17to02)
function 2)*
Cognitive | 82 (79 to 85) -3(-7t0 1) 84 (7910 88) | -5(-121t0 2) 84 (7910 89) | -5(-13t0 3) 81(75t087) |-9(-18to 0)*
function
Social 74 (70 to 78) -6 (-12to-1) | 75(69to81) |-4(-13t05) 76 (6910 83) | -6 (-16to 4) 81(73t088) |-10(-21t0 2)
function
Fatigue 40 (36 to 43) 8 (3to 14) 33 (27 t0 38) | 13 (5t0 22) 33(26t039) | 11 (1to 21) 31 (2410 39) | 16 (5 to 26)
Nausea/ | 14 (11to 18) 10 (6 to 15) 11(6to17) |10(2to17) 12 (6t018) |9 (1to18) 15 (9 to 22) 8 (-1to 18)
vomiting
Pain 25 (21 to0 29) 5 (0to 10) 20 (14 to 27) | 8 (-1to 16) 25 (1810 31) | 5 (-5to0 15) 18 (10 to 25) | 18 (7 to 30)
Dyspnea | 28 (23 to 32) 12 (6 to 18) 20 (13t0 27) | 19 (9 to 28) 23 (1510 30) | 16 (4 to 27) 28 (20t0 37) | 15(21to 27)
Insomnia | 20 (16 to 24) 5(0to11) 18 (11to 24) | 4 (-5t0 13) 17 (10 to 25) | 4 (-7 to 14) 21 (13t0 30) | 20 (8 to 32)
Appetite | 33 (28 to 38) 12 (510 18) 26 (1810 33) | 14 (3t0 25)* |23 (15t032) | 12 (-1 to 24) 20 (10t0 30) | 12 (-2 to 26)
Constipati | 9 (510 12) 5(1t09) 4(-1t09) 2(-5t09) 5(0to 10) 2 (-6 to 10) 8 (2to 14) 3(-6t012)
on
Diarrhea | 32 (27 to 37) -1 (-8t0 5) 33(26t040) | 2(-8t0 12) 34 (27t042) | 0(-12t0 12) 21 (12t030) [19(5t032) .,
Financial | 12 (8 to 16) 6 (1 to 11) 11 (6to 17) |5(-3to 13) 11 (4t0 17) | 6 (-3 to 15) 9 (2 to 16) 15 (5t0 26)




*Rounded value, not clinically relevant; vs. = versus; n = number
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Table 4. Adjusted relative health-related quality of life (HRQOL) scores and mean score difference (MD) with 95% confidence intervals (CI)

from the EORTC QLQ-OES18 questionnaire in patients with and without predefined complications after esophageal cancer surgery at different

time points from 6 months to 10 years. Values in bold are both clinically relevant and statistically significant.

Complications at 6 months

Number = 402

Complications at 3 years

Number = 178

Complications at 5 years

Number =141

Complications at 10 years

Number = 92

No

n = 220 (55%)

Yes

n = 182 (45%)

No
n = 97 (54%)

Yes
n= 81 (46%)

No
n =79 (56%)

Yes
n = 62 (44%)

No
n = 55 (60%)

Yes
n = 37 (40%)

Mean score Yes vs. no Mean score Yes vs. no Mean score Yes vs. no Mean score Yes vs. no
(95% CI) MD (95% CI) | (95% CI) MD (95% (95% CI) MD (95% (95% CI) MD (95%
Cl) Cl) Cl)
Eating 33 (29 to0 37) 7(2to 11) 28 (23t0 34) | 8(0to 16) 25(19t0 31) | 9(0to 18) 24 (17t0 31) | 14 (3to 24)
restrictions
Reflux 24 (20 to 28) 3(-2109) 22 (15t028) | 1(-8to 10) 22 (15t029) |2 (-91t013) 38(30to46) | 1(-11t012)
Esophageal | 27 (23 to 30) 3(-1to 8) 25(20t030) [1(-6t09) 26 (20t032) |-2(-10to 7) 16 (9 to 22) 13 (4 to 23)
pain
Dysphagia | 21 (18 to 25) 5(0to9) 16 (10to 21) | 6(-2t0 14) 15 (80 21) 3(-61t013) 20 (13t026) |-2(-12t08)
Cough 22 (17 to 26) 12 (6 to 18) 21 (14t0 27) | 8(-2t0 18) 21 (13t0 28) | 3(-8t0 15) 26 (17t034) | 3(-10to 16)
Dry mouth | 29 (24 to 33) 2 (-4 10 8) 23 (17t030) | 2(-8t012) 22 (14t029) |0(-12t011) |25(16t033) |5(-8to17)
Taste 19 (14 to 23) 11 (6 to 18) 14 (7 to 20) 12 (2 to 22) 15 (7 to 22) 7 (-4 to0 18) 12 (410 21) 5(-8t0 17)
Choking 17 (14 to 21) 9(4t014) 14 (9 to 20) 12 (4 to 20) 12 (6 to 18) 13 (4 to 23) 14 (7 to 21) 16 (5 to 27)
Speaking 13 (10to 17) 6 (1Lto11) 11 (5to 16) 9(2to0 17) 9 (3t0 15) 7 (-2 10 16) 10 (3 to 16) 8 (-2t0 17)
Swallowing | 12 (8 to 16) 5(0to 10) 11 (5to 16) 5(-3to 14) 11 (4to 17) 2 (-8t012) 10 (3to 17) 12 (1 to 23)
saliva

VS. = Versus; n = number
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