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Figure S1. Kaplan-Meier survival curve of disease-specific survival (DSS) among 30-89-day, 90-179-day,
> 180-day aspirin users and non-users. Kaplan-Meier survival curves of 30-89-day aspirin users (1 = 38),
90-179-day aspirin users (1 = 40), > 180-day aspirin users (1 = 113) and non-users (1 = 764). A total of 2666
patients diagnosed with NPC were recruited for this study. Aspirin users were matched with non-users
(None) based on a 1:4 propensity score, resulting in a final inclusion of 955 patients with NPC for data
analysis. The estimated 5- and 10-year DSS rates of 30-89-day aspirin users were both 83.2%. The
estimated 5-year DSS rate of 90-179-day aspirin users was 88.0%. The estimated 5- and 10-year DSS
rates of > 180-day aspirin users were 91.6% and 76.3%, respectively. The estimated 5- and 10-year DSS
rates of aspirin non-users (None) were 71.1% and 54.7%, respectively. p-value was 0.0024 for the
overall comparison among the groups using the log rank test. p-values of pairwise comparisons were
as follows: non-users versus 30-89-day aspirin users was 0.4087; non-users versus 90-179-day aspirin
users was 0.9082; non-user versus > 180-day aspirin users was 0.0002; 30-89-day aspirin user versus
90-179-day aspirin users was 0.6401; 30-89-day aspirin users versus > 180-day aspirin users was
0.1613; 90-179-day aspirin users versus = 180-day aspirin users was 0.0118.
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Table S1. Baseline characteristics of NPC patients before and after propensity-score matching.

Before Propensity Score Matching After Propensity Score Matching

Aspirin Users Aspirin Users

Non-users Standardized Non-users Standardized

isti > >
T R s S
n=2090 Difference n =452 Difference
n=113 n=113
Pr‘g:i’r‘:“y 0.06 +0.05 0.10+0.05 0.7917 010£005  0.10+0.05 0.0196
Sex
Male (%) 74.4 823 0.1934 83.8 823 0.0412
Female (%) 256 17.7 0.1934 162 17.7 0.0412
Age
<60 years(%) 823 70.8 0.2745 752 70.8 0.0995
> 60 years(%) 17.7 292 0.2745 2438 292 0.0995
Stages of
Cancer (AJCC)a
1& 11 (%) 286 25 0.2931 405 25 0.0403
111 & IV® (%) 714 575 0.2931 59.5 575 0.0403

2 AJCC Cancer Staging 7™ Edition.

Generally, one-to-many or many-to-one matching is employed in observational studies that
have a greater number of untreated patients than treated patients [1-5]. It has been shown that a
matching ratio no greater than 1:4 (treated patients to untreated patients) may increase precision
while generate the least biased estimates for treatment effect [1-5]. In addition, further matching with
a caliper width of 0.25 standard deviations provides a better balance between treated and untreated
patients, which was also used by other studies as well [6,7]. Considering to achieve a balanced
covariate distribution between treated and untreated patients, therefore, we used propensity score
Mahalanobis 1:4 matching with a caliper width of 0.25 standard deviations to match non-users (452)
to each aspirin-users (113) based on covariates listed in Table S1. The standardized mean difference
(SMD) of the dichotomous categorical covariate should be less than 0.1 (closer to zero is better) in order
to be considered as having a good balance of covariate distribution between users and non-users [5].
Before the propensity-score matching, all of the covariates listed in Table S1 had SMDs greater than 0.1,
suggesting that there were imbalances in covariates between aspirin users and non-users. The
imbalances in covariates between aspirin users and non-users were resolved after applying propensity
score 1:4 matching, in which all of the covariates listed in Table S1 had SMDs lesser than 0.1.
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Table S2. Univariate and multivariate Cox proportional hazards models of prognostic factors for NPC
survival (additionally adjusted for comorbidities)

Cohort Hazard Ratio (95% CI)
Variabl =565
ariables " o Univariate p-value Multivariate p-value
n (%)
Sex
Female 93 (16.5) 1 1
0.372 0.815
Male 472 (83.5) 1.26 (0.76-2.11) 1.07 (0.63-1.82)
Age
<60 years 420 (74.3) 1 1
i 1 XK i 1 XK
> 60 years 145 (25.7) 2.05 (1.43-2.95) <000 2.13 (1.43-3.16) <000
Stages of Cancer (AJCC)2
[&1I 231 (40.9) 1 1
A 1 L A 1 L
I & IVP 334 (59.1) 3.88 (2.45-6.15) <000 3.65 (2.91-6.08) <000
Treatments
CCRT 470 (83.2) 1 1
RT 80 (14.2) 0.78 (0.44-1.39) 0.405¢ 1.09 (0.58-2.04) 0.786¢
CT 9(1.5) 29.63 (12.14-72.34) <0.001 ***d 35.42 (13.40-93.60)  <0.001 ***
Aspirin Use
No 113 (20.0) 1 1
.001 *** .022*
>180 days 145 (25.7) 0.28(0.14-0.55) <000 0.39 (0.18-0.88) 00
Comorbidities
CVA
No 451 (79.8%) 1 1
i l Rk i *%
Yes 114 (20.2%) 0.03 (0.004-0.20) <000 0.05 (0.01-0.36) 0.003
DM
No 490(86.7%) 1 1
0.746 0.342
Yes 75(13.3%) 0.92 (0.54-1.55) 1.31 (0.75-2.31)
Hypertension
No 434 (76.8%) 1 1
0.129 0.373
Yes 131 (23.2%) 0.70 (0.45-1.11) 0.78 (0.46-1.34)
Atrial fibrillation (flutter)
No 559 (98.8%) 1 1
0.068 0.009 *
Yes 6 (1.1%) 2.91 (0.93-9.18) 5.13 (1.51-17.41)
Hyperlipidemia
No 389 (68.8%) 1 1
0.001 ** 0.803
Yes 176 (31.2%) 0.46 (0.30-0.72) 0.94 (0.56-1.56)

Abbreviations: 95% CI 95% confidence interval; CCRT concurrent chemoradiotherapy; RT
radiotherapy; CT chemotherapy; CVA cerebrovascular accident; DM diabetes mellitus; @ AJCC Cancer
Staging 7™ Edition; ® Stages IVa and IVb only; ©¢ Comparing RT to CCRT; ¢ ‘{Comparing CT to CCRT.
*p <0.05; ** p <0.01; ** p < 0.001.

We evaluated the univariate and multivariate analyses of independent prognostic factors for survival
with additional adjustment for the five comorbidities, including CVA, DM, hypertension, atrial fibrillation
and hyperlipidemia. In the univariate Cox regression analysis, various clinical variables, including age
(HR<60vs.>60=2.05, 95% CI =1.43-2.95, p <0.001), AJCC stages of cancer (HR stages1and 11 vs. stages I and Iv = 3.88, 95%
CI=2.45-6.15, p <0.001), CT (HR cT treatment vs. CCRT standard NPC treatment = 29.63, 95% CI = 12.14-72.34, p < 0.001), and
aspirin use (HR aspirin non-users vs. users = 0.28, 95% CI = 0.14-0.55, p < 0.001), CVA (HR cvaNovs. Yes=0.03, 95% CI =
0.004-0.20, p < 0.001), and hyperlipidemia (HR hyperlipidemia No vs. Yes=0.46, 95% CI = 0.30-0.72, p < 0.001) were
significantly associated with the survival rate, while patient sex (HRfemales vs. mates=1.26, 95% CI = 0.76-2.11,
p =0.372) and RT (HRRr treatment vs. CCRT standard NPC treatment= 0.78, 95% CI = 0.44-1.39, p = 0.405), DM (HRDMNo vs. Yes
=0.92, 95% CI = 0.54-1.55, p = 0.746), hypertension (HR hypertension Novs. Yes=0.70, 95% CI = 0.45-1.11, p = 0.129),
atrial fibrillation (HRatrial fibritlation No vs. Yes=2.91, 95% CI = 0.93-9.18, p = 0.068) were not significantly related to
survival. The multivariate Cox regression analysis showed that various clinical variables, including age
(HR<60vs.560=2.13, 95% CI =1.43-3.16, p < 0.001), AJCC stages of cancer (HRstages1and 11 vs. stages I and 1v=3.65, 95%
CI=2.91-6.08, p <0.001), CT (HR CT treatment vs. CCRT standard NPC treatment = 35.42, 95% CI =13.40-93.60, p <0.001), and
aspirin use (HRaspirin non-users vs. users=0.39, 95% CI = 0.18-0.88, p = 0.022), and CVA (HR cvaNovs.Yes=0.05, 95% CI
=(.01-0.36, p = 0.003) were significantly associated with survival. In contrast, patient sex (HRfemales vs. males=
1.07,95% CI=0.63-1.82, p = 0.815), RT (HRRT treatment vs. CCRT standard NPC treatment=1.29, 95% CI = 0.67-2.48, p = 0.454),
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and DM (HRomNovs. Yes=0.92, 95% CI = 0.54-1.55, p = 0.746, HRs) were not independent prognostic factors
for survival. Variable such as atrial fibrillation was not significant in univariate analysis but became
significant in multivariate analysis (HRatial fibrillation No vs. Yes=5.13, 95% CI = 1.51-17.41, p = 0.009). Unlike atrial
fibrillation, the univariate analysis of hyperlipidemia was significant but (HR hyperlipidemia No vs. ves=0.94, 95%
CI=0.56-1.56, p = 0.803) did not reach statistical significant in multivariate analysis.

Table S3. Cox proportional hazards models of aspirin use for NPC survival.

Models Hazard Ratio  (95% CI)  p-value
Univariate 0.28 0.14-0.55 <0.001 ***
Main Model 2 (Table 2) 0.23 0.12-0.46  <0.001 ***
Main Model + adjusted for CVA 0.40 0.20-0.81  <0.011*
Main Model + adjusted for DM 0.23 0.11-0.45 <0.001 ***
Main Model + adjusted for Hypertension 0.25 0.13-0.51  <0.001 ***
Main Model + adjusted for Atrial fibrillation (flutter) 0.19 0.09-0.40 <0.001 ***
Main Model + adjusted for Hyperlipidemia 0.27 0.13-0.56  <0.001 ***
Main Model + adjusted for All 5> comorbidities 0.39 0.18-0.88 0.022 *

Abbreviations: 95% CI 95% confidence interval, CVA cerebrovascular accident; DM diabetes mellitus;
@ Adjusted for sex, age, stages of cancer (AJCC), treatments, aspirin use; ®CVA, DM, hypertension,
atrial fibrillation (flutter), hyperlipidemia. * p < 0.05; *** p < 0.001.

Various Cox regression models were used to examine the associations between aspirin use and
NPC cancer survival. Although the associations between aspirin use and NPC cancer survival were
either slightly attenuated or enhanced in these different models, aspirin use is still displayed as a
good prognostic factor for NPC survival.

Table S4. Univariate and multivariate Cox proportional hazards models of prognostic factors for
survival of NPC patients with CCRT treatment (n = 470).

Cohort Hazard Ratio (95% CI)
Variabl CCRT,
ariables . 4 Univariate p-value Multivariate p-value
n =470
Sex
Female 74 (15.7%) 1 1
. .81
Male 472 (83.5%) 0.95 (0.56-1.61) 0836 0.94 (0.55-1.61) 0810
Age
<60 years 361 (76.8%) 1 1
J 1 %% J 1 %%
> 60 years 109 (23.2%) 2.15 (1.44-3.22) <000 2.07 (1.38-3.11) <000
Stages of Cancer (AJCC)a
1&1I 167 (35.5%) 1 1
i 1 %% . 1 %%
11 & IVP 303 (64.5%) 3.54 (2.08-6.03) <0.00 3.43 (2.01-5.85) <0.00
Aspirin Use
No 365 (77.7%) 1 1
<0.001 *** <0.001 ***
> 180 days 105 (22.3%) 0.30 (0.15-0.59) 0.27 (0.14-0.54)

Abbreviations: 95% CI 95% confidence interval; CCRT concurrent chemoradiotherapy; * AJCC Cancer
Staging 7% Edition; ®Stages IVa and IVb only. *** p < 0.001.

The univariate Cox regression analysis showed that various clinical variables, including age
(HR<60vs.>0=2.15, 95% CI=1.44-3.22, p <0.001), AJCC stages of cancer (HR stagestand Il vs. stages i1 and 1v =3.54,
95% CI =2.08-6.03, p <0.001) and aspirin use (HR aspirin non-users vs. users = 0.30, 95% CI = 0.15-0.59, p < 0.001)
were significantly associated with the survival rate, while patient sex (HRtemales vs. males=0.95, 95% CI =
0.56-1.61, p = 0.836) was not significantly related to survival. The multivariate Cox regression
analysis, the results of which were similar to those of the univariate analysis, indicated that the factors
of age (HR<¢0vs.>60=2.07, 95% CI =1.38-3.11, p < 0.001), AJCC stages of cancer (HRstages1and Il vs. stages Il and
w=3.43, 95% CI =2.01-5.85, p <0.001), and aspirin use (HRaspirin non-users vs. users=0.27, 95% CI = 0.14-0.54,
p < 0.001) were significantly associated with survival, whereas patient sex (HRfemates vs. mates = 0.94, 95%
CI=0.55-1.61, p = 0.810) was not an independent prognostic factor for survival (Table S4).

CCRT is the standard cancer treatment for NPC patients. Most of the NPC patients are treated
with CCRT treatment after diagnosis of NPC. Considering CCRT may have an effect on the
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association between aspirin use and NPC cancer survival, therefore, we addressed this question by
running the univariate and multivariate Cox regression analyses with NPC patients who only treated
with CCRT. Both stages I and II and III and IV NPC patients had CCRT treatment in this statistical
analysis. In this case, having stages III and IV of NPC increased the hazard by a factor of 3.43 as
compared to patients with stages I and II of NPC who were also treated with CCRT. Therefore, having
stages Il and IV of NPC was associated with bad prognostic even though these patients were treated
with CCRT as patients with stages I and II of NPC. Similarly, patients had CCRT treatment regardless
whether they were aspirin users or not, having aspirin reduced the hazard by a factor of 0.27 as
compared to patients who treated with CCRT but without aspirin use. Therefore, our results
demonstrated that having aspirin is associated with good prognostic, suggesting that a protective
association for survival in NPC patients who were treated with CCRT is due to aspirin use.
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