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Abstract

Background Adjuvant postoperative treatment with aspirin and statins may improve survival in several solid tumors.
This study aimed to assess whether these medications improve the survival after curatively intended treatment
(including esophagectomy) for esophageal cancer in an unselected setting.

Methods This nationwide cohort study included nearly all patients who underwent esophagectomy for esopha-
geal cancer in Sweden from 2006 to 2015, with complete follow-up throughout 2019. Risk of 5-year disease-specific
mortality in users compared to non-users of aspirin and statins was analyzed using Cox regression, providing hazard
ratios (HR) with 95% confidence intervals (Cl). The HRs were adjusted for age, sex, education, calendar year, comorbid-
ity, aspirin/statin use (mutual adjustment), tumor histology, pathological tumor stage, and neoadjuvant chemo(radio)
therapy.

Results The cohort included 838 patients who survived at least 1 year after esophagectomy for esophageal cancer.
Of these, 165 (19.7%) used aspirin and 187 (22.3%) used statins during the first postoperative year. Neither aspirin use
(HR 0.92,95% CI 0.67-1.28) nor statin use (HR 0.88, 95% Cl 0.64-1.23) were associated with any statistically significant
decreased 5-year disease-specific mortality. Analyses stratified by subgroups of age, sex, tumor stage, and tumor his-
tology did not reveal any associations between aspirin or statin use and 5-year disease-specific mortality. Three years
of preoperative use of aspirin (HR 1.26, 95% CI 0.98-1.65) or statins (HR 0.99, 95% CI 0.67-1.45) did not decrease the
5-year disease-specific mortality.

Conclusions Use of aspirin or statins might not improve the 5-year survival in surgically treated esophageal cancer
patients.

Keywords Esophageal neoplasm, Chemoprevention, Non-steroidal anti-inflammatory drugs, Chemotherapy,
Adjuvant
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Introduction

Esophageal cancer is common globally and carries a poor
prognosis (<20% 5-year survival), making it the sixth
most common cause of cancer death in the world [1].
Surgical resection (esophagectomy), with or without neo-
adjuvant chemo(radio)therapy, offers the best chance of a
cure for most of these patients. Nevertheless, the 5-year
survival following such curatively intended treatment is
only 30-45% [2, 3]. Regular and long-term medication
with low-dose aspirin or statins, which are commonly
used to prevent cardiovascular disease, has been associ-
ated with a reduced risk of developing several types of
gastrointestinal cancer, including squamous cell carci-
noma and adenocarcinoma of the esophagus [4—9]. Some
research also indicates that post-treatment use of these
medications may improve long-term survival. There-
fore, aspirin and statins are being considered as adjuvant
therapy to surgery for a range of solid neoplasias [10-15].
Yet, relatively few studies have assessed aspirin or sta-
tin medication following a diagnosis of esophageal can-
cer [16-20], and most of the available studies have had
important methodological limitations, such as selection
bias, confounding due to the inability to adjust for tumor
stage and other factors, and time-related biases. Conse-
quently, previous studies have provided widely conflict-
ing results.

We aimed to test the hypothesis that aspirin and sta-
tin use is associated with decreased 5-year mortality in
patients treated with esophagectomy for esophageal can-
cer in a study that took the main methodological con-
cerns of the existing literature into account.

Methods

Design

This was a Swedish nationwide cohort study between July
1, 2006, and December 31, 2020. The cohort consisted of
patients having undergone surgery for esophageal cancer.
The exposures were the use of aspirin and statins, and
the outcomes were disease-specific and all-cause mortal-
ity up to 5 years after surgery. Data were obtained from
nationwide healthcare registries, which routinely and
prospectively collect data on all healthcare in Sweden, as
well as a review of medical records.

Cohort

Potentially eligible patients were initially identified by the
Swedish Cancer Registry and Swedish Patient Registry by
the disease, histopathology, and surgery codes defining
esophageal cancer (150 or 151.1 according to ICD-7) and
esophagectomy (JCCO00, JCC10, JCC11, JCC20, JCC30,
JCC96, or JCCI7 according to the NOMESCO Classi-
fication of Surgical Procedures). The study cohort was
selected after a review of each patient’s medical records,
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including notes from histopathology reports, multidis-
ciplinary meetings, surgery, and hospital discharge. The
Swedish Cancer Registry provided tumor-specific data,
including site, histopathology, stage, and date of diagno-
sis, and this registry has been validated with a 98% com-
pleteness for esophageal adenocarcinoma and esophageal
squamous cell carcinoma [21]. The Swedish Patient Reg-
istry provided data on diagnoses and surgical procedures
in in-patient and specialized out-patient healthcare, and
this registry has been validated for generally high com-
pleteness and accuracy [22], and more specifically a posi-
tive predictive value for esophagectomy of 99.6% [23].

Exposures

Aspirin and statin use were considered to be two sepa-
rate exposures. Information about these medications was
retrieved from the Swedish Prescribed Drug Registry,
which automatically and electronically records all pre-
scribed and dispensed medications in Swedish pharma-
cies with almost 100% completeness [24]. Aspirin use
was defined by the dispensation of low-dose aspirin (75—
160 mg daily) (Anatomical Therapeutic Chemical (ATC)
code: BO1ACO06), and statin use was defined by the dis-
pensation of a statin (ATC-codes: CLI0AA or C10BA). The
exposures were assessed in different time periods with
respect to the date of esophagectomy. The main expo-
sure was any dispensation of aspirin or statin (henceforth
“use”) during the first year following esophagectomy.
The follow-up started one year after esophagectomy in
order to avoid immortal time bias. We assessed potential
duration-dependent associations by adding an analysis of
long-term users, i.e., patients with aspirin or statin use at
least one year preoperatively in addition to the first year
after surgery. Finally, we examined the use of aspirin or
statins for 1, 2, and 3 years prior to esophagectomy (inde-
pendent of postoperative use) as secondary exposures.
Low-dose aspirin and statins were only available by pre-
scription in Sweden during the study period.

Outcomes

The main outcome was 5-year disease-specific mortality,
defined as death from esophageal cancer as an underly-
ing or contributing cause of death within 5 years of the
esophagectomy. We had data for disease-specific mortal-
ity until December 31, 2019. The secondary outcome was
5-year all-cause mortality, defined as any death occurring
within 5 years of surgery. We preferred disease-specific
mortality as the main outcome because the all-cause
mortality might be biased by competing risk of mortality,
particularly by a decreased risk of cardiovascular death in
aspirin/statin users. The follow-up for all-cause mortality
ended on December 31, 2020. Information on mortality
was obtained from the Swedish Cause of Death Registry,
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which has 100% completeness for date of death and 96%
completeness for cause of death, including deaths among
Swedish residents who die abroad [25].

Covariates

We considered the following nine covariates (with cat-
egorizations in parenthesis): age (continuous), sex (male
or female), education (<9, 10-12, or>13 years of for-
mal education), calendar year (continuous), comorbidity
(Charlson comorbidity index score 0, 1, or>2), aspirin
or statin use (yes or no, mutual adjustment), tumor his-
tology (adenocarcinoma or squamous cell carcinoma),
pathological tumor stage (0-1, II, III, or IV), and neo-
adjuvant chemo(radio)therapy (yes or no). Data on age,
sex, calendar year, and comorbidity were obtained from
the Swedish Patient Registry. Education was assessed
from the Swedish Longitudinal integrated database for
health insurance and labour market studies (LISA) [26].
Comorbidity was classified based on the most well-val-
idated version of the Charlson comorbidity index (Sup-
plementary Table) [27]. Information on tumor histology,
pathological tumor stage, and neoadjuvant chemo(radio)
therapy were retrieved from a review of medical records.

Statistical analysis

Follow-up started one year after the date of surgery and
ended on the date of death, 5 years after surgery, or end
of the study period, whichever occurred first. Cox pro-
portional hazards models were used to calculate hazard
ratios (HR) with 95% confidence intervals (CI), com-
paring the risk of mortality in users of aspirin or statins
separately with non-users of these medications (reference
groups). A multivariable model was adjusted for the nine
covariates and categorizations presented above (Covari-
ates). To further evaluate whether potential associations

Source cohort
1126 patients diagnosed operated with
esophagectomy for esophageal cancer
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were modified by covariates, an interaction term was
included in the models for the main exposure and each
covariate where HRs were derived within each stra-
tum. In these stratified analyses, HRs with 95% CI were
derived within each stratum for age (<59, 60-65, 66-71,
and > 72 years, with categories defined by quartiles, i.e.,
four similar-sized groups), sex (male or female), patho-
logical tumor stage (0-1, 11, III, and IV), and tumor his-
tology (adenocarcinoma and squamous cell carcinoma).
This was done for each covariate separately. Because
missing data were low (found in at least one covariate
in only 2% of patients), we conducted a complete case
analysis, i.e., excluded patients with missing data in any
variable. The proportional hazards assumption was eval-
uated using log—log survival plots and by calculating the
correlations between Schoenfeld residuals for covariates
and ranking of individual failure time. The low correla-
tions showed that the proportional hazards assumption
was met for all analyses. A senior biostatistician (FM)
conducted the data management and statistical analyses
according to a detailed and pre-defined study protocol
and used the statistical software SAS/STAT Statistical
Package, Version 9.4 (SAS Institute Inc., Cary, NC, USA).

Results

Patients

Among 1,126 patients who underwent esophagectomy
(with or without chemo(radio)therapy) for esophageal
cancer, 838 (74.4%) patients survived the first year after
surgery and thus remained for final analysis (Fig. 1).
In total, 165 (19.7%) patients used aspirin, 187 (22.3%)
used statins, and 70 (8.4%) used both aspirin and statins
during the first postoperative year. The mean age was
64.8 years (standard deviation 9.2), a majority of patients
(80.0%) were men, and the overall 5-year survival was

Included
838 study patients

Fig. 1 Study population flowchart

A4

Excluded
288  Death within 365 days of surgery
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38.7%. Compared to non-users, both aspirin users and
statin users had higher frequencies of men, comorbidity,
use of the other medication (aspirin or statins), squamous
cell carcinoma histology, and non-users of neoadjuvant
chemo(radio)therapy (Table 1).

Aspirin use and 5-year mortality

The cumulative 5-year survival probability as a func-
tion of time for aspirin and non-aspirin users is pre-
sented in Fig. 2. Aspirin use for one year after surgery
for esophageal cancer was not associated with any
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statistically significantly decreased risk of 5-year dis-
ease-specific mortality (adjusted HR 0.92, 95% CI
0.67-1.28) or 5-year all-cause mortality (adjusted HR
0.92, 95% CI 0.69-1.21) (Table 2). Stratified analyses
did not show any decreased risk of 5-year disease-spe-
cific mortality in subgroups of age, sex, tumor stage, or
tumor histology (Table 2). Patients using aspirin both
during the year before and the year after surgery had
similar 5-year disease-specific mortality compared to
patients not using aspirin during the same time period
(adjusted HR 1.02, 95% CI 0.71-1.46). Aspirin use for

Table 1 Characteristics of 838 patients who survived at least one year after esophagectomy for esophageal cancer, stratified by use of

aspirin and statins during the first postoperative year

Number (%)

Number (%)

Non-users of aspirin

Aspirin users Non-users of statin Statin users

Total 673 (100.0)
Total years of follow-up 1829 (100.0)
Mean age (standard deviation) 64.0 (9.5)
Sex

Men 509 (75.6)

Women 164 (24.4)
Years of education

<9 223(33.7)

10-12 298 (44.3)

>13 149 (22.1)

Missing 3(0.5)
Calendar period

<2012 283 (42.1)

>2012 390 (57.9)
Charlson comorbidity index

0 332 (49.3)

1 219 (32.5)

>2 122 (18.1)
Aspirin/statin use

Yes 84(12.5)

No 589 (87.5)
Pathological tumor stage

0-l 280 (41.6)

Il 143 (21.3)

Il 183 (27.2)

\% 58(8.6)

Missing 9(1.3)
Tumor histology

Adenocarcinoma 493 (73.3)

Squamous cell carcinoma 176 (26.2)

Missing 4(0.6)

Neoadjuvant chemo(radio)therapy
Yes 236 (34.1)
No 437 (64.9)

165 (100.0) 651 (100.0) 187 (100.0)
458 (100.0) 1758 (100.0) 530 (100.0)
67.9(7.1) 63.9 (94) 67.7 (7.8)
148 (89.7) 492 (75.6) 165 (88.2)
17(10.3) 159 (24.4) 22(11.8)
62 (37.6) 212 (32.6) 73 (39.0)
72 (43.6) 292 (44.8) 78 (41.7)
31(18.8) 144 (22.1) 36 (19.3)
0(0.0) 3(05) 0(0.0)

80 (48.5) 265 (40.7) 98 (524)
85(51.5) 386 (59.3) 89 (47.6)
32(194) 317 (48.7) 47 (25.1)
59(35.8) 215(33.0) 63 (33.7)
74 (44.9) 119(18.3) 77 (41.2)
103 (62.4) 62 (9.5 103 (55.1)
62 (37.6) 589 (90.5) 84 (44.9)
66 (40.0) 270 (41.5) 76 (40.6)
40 (24.2) 141 (21.6) 42 (22.5)
46 (27.9) 171 (26.3) 58(31.0)
12(7.3) 60 (9.2) 10(5.4)
1(0.6) 9(1.4) 1(0.5)
130 (78.8) 469 (72.0) 154 (82.4)
35(21.2) 178 (27.4) 33(17.6)
0(0.0) 4(0.6) 0(0.0)

90 (54.6) 433 (66.5) 94 (50.3)
75 (454) 218 (33.5) 93 (49.7
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Start of follow-up: 1 year after esophagectomy
1: Nan-users of aspirin
—————— 2: Aspirin users

418 380 353
110 94 B3
3 4 5

Years after esophagectomy

Fig. 2 Kaplan-Meier survival estimates of disease-specific survival among 1-year survivors in surgically treated esophageal cancer as a function of

time, stratified by postoperative aspirin use

1, 2, or 3 years before surgery was not associated with
any decreased adjusted HR of 5-year disease-specific
mortality (HR 1.26, 95% CI 0.92-1.74 for 1 year; HR
1.30, 95% CI 1.02-1.66 for 2 years; and HR 1.26, 95% CI
0.98-1.65 for 3 years before surgery) compared to non-
use during the corresponding time periods.

Statin use and 5-year mortality

The cumulative 5-year survival probability as a function
of time for statin and non-statin users is presented in
Fig. 3. Statin use one year after surgery was not associ-
ated with any statistically significantly decreased risk of
5-year disease-specific mortality (adjusted HR 0.88, 95%
CI 0.64-1.23) or 5-year all-cause mortality (adjusted HR
0.81, 95% CI 0.61-1.09) (Table 3). Stratified analyses did
not reveal any decreased risk of 5-year disease-specific
mortality in any subgroup of age, sex, tumor stage, or
tumor histology (Table 3). Patients using statins both dur-
ing the year before and the year after surgery had similar
5-year disease-specific survival compared to patients not
using statins during this time period (adjusted HR 0.89,
95% CI 0.62—1.28). Statin use for 1, 2, or 3 years before
surgery was not associated with any decreased adjusted
HR of 5-year disease-specific mortality (HR 0.95, 95%
CI 0.70-1.28 for 1 year; HR 1.06, 95% CI 0.76—1.48 for
2 years; and HR 0.99, 95% CI 0.67-1.45 for 3 years before
surgery) compared to non-use of statins during the cor-
responding time periods.

Discussion

This study showed no 5-year survival benefit from one-
year use of aspirin or statins after esophagectomy for
esophageal cancer. This finding was corroborated in
subgroups of age, sex, tumor stage, tumor histology, and
analyses of preoperative users of aspirin or statins.

Main methodological advantages of this study com-
pared to existing studies were the population-based
design which counteracted selection bias, the adjustment
for all major known prognostic factors (including tumor
stage), and the measures taken to avoid time bias. By
combining information from well-maintained national
complete registries with that of medical records, data on
exposures, outcomes, and covariates were detailed and of
high quality, thus minimizing misclassification. The simi-
lar results in the subgroup analyses and when examining
post- and pre-operative and long-term use of aspirin and
statins show a consistency of the negative findings. Given
the nationwide coverage and the unselected patient sam-
ple with a low proportion of missing data, the results may
be generalizable to countries with similar demograph-
ics and healthcare as in Sweden, i.e., Northern Europe.
Among weaknesses is the risk of confounding by indi-
cation. Aspirin and statins are typically prescribed to
patients at risk of cardio- and cerebrovascular diseases
and may therefore be associated with poorer survival
due to such diseases. However, this risk was reduced
by the adjustment of comorbidity and other covariates,
and by assessing disease-specific mortality as the main
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Table 2 Aspirin use and risk of 5-year disease-specific mortality after esophagectomy for esophageal cancer (complete case analysis)

Hazard ratio (95% confidence interval)

Unadjusted

Adjusted?®

Number
Atrisk Deaths

All patients

No aspirin 657 225

Aspirin 164 62
Age <59 years

No aspirin 197 56

Aspirin 23 8
Age 60-65 years

No aspirin 154 57

Aspirin 38 18
Age 66-71 years

No aspirin 168 59

Aspirin 61 20
Age > 72 years

No aspirin 138 53

Aspirin 42 16
Men

No aspirin 498 183

Aspirin 147 59
Women

No aspirin 159 42

Aspirin 17 3
Tumor stage 0-I

No aspirin 275 58

Aspirin 66 12
Tumor stage Il

No aspirin 142 45

Aspirin 40 18
Tumor stage I

No aspirin 182 91

Aspirin 46 25
Tumor stage IV

No aspirin 58 31

Aspirin 12 7
Adenocarcinoma histology

No aspirin 488 160

Aspirin 129 45
Squamous cell carcinoma histology

No aspirin 169 65

Aspirin 35 17

1.00 (Reference)
1.07 (0.81-1.42)

1.00 (Reference)
0.95 (0.47-1.93)

1.00 (Reference)
1.50 (0.93-2.43)

1.00 (Reference)
0.88 (0.56-1.39)

1.00 (Reference)
1.06 (0.64-1.77)

1.00 (Reference)
1.15(0.86-1.53)

1.00 (Reference)
0.44(0.14-1.37)

1.00 (Reference)
0.44 (0.25-0.79)

1.00 (Reference)
1.28 (0.79-2.07)

1.00 (Reference)
1.92 (1.27-2.90)

1.00 (Reference)
1.77 (0.83-3.75)

1.00 (Reference)
0.97 (0.70-1.33)

1.00 (Reference)
147 (0.90-2.40)

1.00 (Reference)
0.92 (0.67-1.28)

1.00 (Reference)
1.04(0.47-2.29)

1.00 (Reference)
1.28(0.72-2.27)

1.00 (Reference)
0.78 (0.46-1.34)

1.00 (Reference)
0.90 (0.50-1.63)

1.00 (Reference)
0.99 (0.70-1.40)

1.00 (Reference)
062 (0.19-2.02)

1.00 (Reference)
0.78 (0.41-1.48)

1.00 (Reference)
1.30(0.73-2.33)

1.00 (Reference)
0.98 (0.60-1.61)

1.00 (Reference)
0.70 (0.30-1.62)

1.00 (Reference)
0.98 (0.67-1.144)

1.00 (Reference)
0.88 (0.50-1.57)

 Adjusted for age, sex, education level, calendar year, comorbidity, statin use, tumor histology, tumor stage, and neoadjuvant chemoradiotherapy

outcome. There was also a risk of exposure misclassifi-
cation because high-dose aspirin and other non-steroid
anti-inflammatory drugs (but not low-dose aspirin) are
available over the counter which might wrongly drive the
present HRs toward the null. However, high-dose aspi-
rin and non-steroid anti-inflammatory drugs are usually

taken on demand for shorter periods, which should limit
any impact on the 5-year mortality outcomes. Finally,
we cannot exclude minor protective effects of aspirin
or statins due to limited statistical power. However, the
point estimates were close to unity and the results were
consistent across sub-analyses, indicating robustness.
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Start of follow-up: 1 year after esophagectomy
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Fig. 3 Kaplan-Meier survival estimates of disease-specific survival among 1-year survivors in surgically treated esophageal cancer as a function of

time, stratified by postoperative statin use

Aspirin exerts its mechanism of action by irrevers-
ibly inhibiting the cyclooxygenase (COX) 1 and 2
enzymes, which are regularly upregulated in esopha-
geal cancer [28]. Inhibition of these enzymes leads to
decreased platelet aggregation and decreased levels of
circulating, pro-inflammatory prostaglandins, both of
which have been proposed to play important roles in
tumor biology. Only a few observational studies have
investigated if the use of aspirin or statins before or
after a diagnosis of esophageal cancer improves sur-
vival, albeit with conflicting results. Regarding aspirin,
a Dutch study of 946 esophageal cancer patients found
that post-diagnosis aspirin use, defined as a time-vary-
ing covariate, was associated with a strongly decreased
risk of mortality in esophageal adenocarcinoma (HR
0.24, 95% CI 0.10-0.59), but not in esophageal squa-
mous cell carcinoma (HR 1.02, 95% CI 0.37-2.83) [16].
However, a decreased mortality of 76% in adenocarci-
noma seems unrealistic. Use of time-varying exposures
may have resulted in reverse causation, e.g., patients
may contribute exposed person-time on aspirin or
statins after surgery only until tumors recur. The use
of aspirin or statins is often discontinued if the tumors
recur and the patients deteriorate, and thus, these
patients contribute the remaining short time of life
with unexposed person-time and the death becomes
wrongly attributed to non-use of medications. Thus,
the use of time-varying definitions of aspirin and
statins after a cancer diagnosis may not be appropriate.

In similarity to the present study, a large British cohort
study that undertook steps to avoid time bias found no
association between aspirin use and mortality in 4,654
surgically treated esophageal cancer patients [17].
However, data on tumor stage, which is by far the most
powerful predictor of survival, were missing in 80% of
patients in that study, which made the results suscepti-
ble to confounding.

Statins reduce serum cholesterol through inhibi-
tion of the mevalonate pathway, which could lead to
decreased cancer cell proliferation and migration and
reduction in the risk of metastasis and cancer mortality
[29]. A population-based study in the United Kingdom
of 1,165 patients with esophageal cancer showed that
statin use was associated with a 38% decreased risk of
disease-specific mortality in patients with adenocarci-
noma (HR 0.62, 95% CI 0.44—0.86), while no associa-
tion with squamous cell carcinoma was found [18]. That
study did not adjust for tumor stage and was prone to
bias due to reverse causation. A Scottish cohort study
of 1,921 esophageal cancer patients that accounted for
reverse causation found no association between post-
diagnosis use of statins and mortality. However, that
study also lacked adjustment for tumor stage [19]. A
large Belgian cohort study of 5,234 patients with esoph-
ageal cancer that controlled for immortal time bias and
tumor stage found statin use to be associated with a
slightly decreased risk of disease-specific mortality (HR
0.87, 95% CI 0.78-0.97) [20]. Combining the findings of
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Table 3 Statin use and risk of 5-year disease-specific mortality
after esophagectomy for esophageal cancer (complete case

analysis)
Number Hazard ratio (95% confidence
interval)
Atrisk Deaths Unadjusted Adjusted?®

All patients
No statins 635

Statins 186
Age <59 years

No statins 189

Statins 31

Age 60-65 years
No statins 154
Statins 38

Age 66-71 years
No statins 164

Statins 65
Age >72years

No statins 128

Statins 52
Men

No statins 481

Statins 164
Women

No statins 154

Statins 22

Tumor stage 0-
No statins 265
Statins 76

Tumor stage ll
No statins 140
Statins 42

Tumor stage Il
No statins 170
Statins 58

Tumor stage IV
No statins 60
Statins 10

Adenocarcinoma
No statins 464
Statins 153

221
66

58

61

56

23

46

23

59

38

57

43

20

87
29

34

153
52

Squamous cell carcinoma

No statins 171
Statins 33

68
14

1.00 (Reference)
0.98 (0.75-1.30)

1.00 (Reference)
0.47(0.21-1.05)

1.00 (Reference)
1.07 (0.62-1.84)

1.00 (Reference)
0.98 (0.64-1.51)

1.00 (Reference)
1.29(0.84-1.98)

1.00 (Reference)
0.99 (0.75-1.33)

1.00 (Reference)
0.87 (0.41-1.85)

1.00 (Reference)
0.41(0.23-0.71)

1.00 (Reference)
1.34(0.85-2.12)

1.00 (Reference)
1.66 (1.13-0.44)

1.00 (Reference)
142 (0.53-3.82)

1.00 (Reference)
0.93 (0.69-1.26)

1.00 (Reference)
1.24(0.72-2.12)

1.00 (Reference)
0.88 (0.64-1.23)

1.00 (Reference)
0.48(0.20-1.13)

1.00 (Reference)
0.90 (0.48-1.67)

1.00 (Reference)
0.96 (0.57-161)

1.00 (Reference)
1.09 (0.64-1.87)

1.00 (Reference)
0.86 (0.61-1.22)

1.00 (Reference)
1.08 (0.47-2.48)

1.00 (Reference)
0.70(0.38-1.31)

1.00 (Reference)
1.51(0.85-2.66)

1.00 (Reference)
0.80(0.51-1.28)

1.00 (Reference)
061(0.21-1.78)

1.00 (Reference)
0.94 (0.66-1.35)

1.00 (Reference)
0.72 (0.39-1.34)

@ Adjusted for age, sex, education level, calendar year, comorbidity, aspirin use,
tumor histology, tumor stage, and neoadjuvant chemoradiotherapy

the present study with the previous literature makes it
reasonable to argue that any prognostic benefit of aspi-
rin or statins is negligible.
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Conclusion

In conclusion, the findings from this population-based
cohort study, with measures taken to avoid selection
bias, confounding by the main prognostic factors, and
time bias do not support the hypothesis of a 5-year sur-
vival benefit of using low-dose aspirin or statins following
esophagectomy for esophageal cancer.
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