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Background: Recently, intraoperative use of nonsteroidal anti-inflammatory drugs (NSAIDs) has been 
demonstrated to be associated with improved outcomes after surgery for several cancers; however, the 
effect of intraoperative NSAIDs use on bladder cancer (BCa) is not known. Therefore, the present study 
investigated the association between intraoperative NSAIDs use and oncological outcomes after radical 
cystectomy (RC).
Methods: We retrospectively analyzed 248 patients with BCa who underwent RC. Kaplan-Meier analysis 
and a Cox regression model were used to evaluate the association between intraoperative NSAIDs (parecoxib) 
use and oncological outcomes after RC.
Results: After excluding 63 patients, 82 of the remaining 185 patients received parecoxib during surgery. In 
the parecoxib group, the overall recurrence rate did not decrease significantly (P=0.310). Time to recurrence, 
cancer-specific mortality, and overall mortality were not significantly different between the groups. Kaplan-
Meier analysis showed no association of the intraoperative use of parecoxib with an improved recurrence-free 
survival (RFS) or overall survival (OS) (P=0.431, P=0.185, respectively). Similarly, the multivariate analysis 
model showed no association between the administration of parecoxib and RFS [hazard ratio (HR), 0.964; 
95% confidence interval (CI), 0.599–1.551, P=0.878] or OS (HR, 1.043; 95% CI, 0.621–1.750; P=0.875). In 
these patients, elevated preoperative neutrophil-lymphocyte ratio (NLR) was demonstrated to be associated 
with RFS and OS.
Conclusions: The present study found that intraoperative parecoxib use was not associated with improved 
outcome after BCa surgery. Prospective, randomized trials should be performed to further evaluate the 
results of this study.
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Introduction

Bladder cancer (BCa) is the ninth most common tumor 
in the world (1). The gold standard for the treatment of 
high-risk nonmuscle-invasive or muscle-invasive BCa 
is radical cystectomy (RC). Studies have reported that 
although surgery has the potential to increase the risk of 
entry of tumor cells into the blood, most tumor cells are 
cleared from the circulation (2). Therefore, intraoperative 
intervention factors potentially have an important effect on 
postoperative tumor outcomes.

Nonsteroidal anti-inflammatory drugs (NSAIDs) are 
often used for the management of perioperative pain. 
Preclinical evidence has shown that NSAIDs can regulate 
the tumor microenvironment by inhibiting inflammatory 
response (3) and can also participate in the regulation of 
tumor cell development and progression (4,5). On the basis 
of these findings, the administration of NSAIDs in the 
perioperative period might potentially have a significant 
effect on cancer outcome. In addition, epidemiological 
studies have found that long-term use of NSAIDs can 
prevent tumorigenesis (6-9). Recently, intraoperative 
NSAIDs use was found to be associated with a better 
prognosis for several tumors (10,11). However, the effect 
of perioperative NSAIDs use on tumor outcome remains 
controversial (12-14).

The present study retrospectively evaluated the effect of 
intraoperative single-dose NSAIDs use on recurrence-free 
survival (RFS) and overall survival (OS) in patients with BCa 
who underwent RC. We hypothesized that intraoperative 
NSAIDs use may be associated with improved tumor 
prognosis in these patients.

Methods

Study population

The study was approved by the Ethics Committee of 
the Tenth People’s Hospital of Shanghai (No. SHSY-
IEC-4.1/19-120/01). We retrospectively screened 248 
patients who underwent RC from January 2009 to October 
2018. The inclusion criteria were as follows: patients with 
transitional cell carcinoma, without secondary malignancies, 
with complete medical history and follow-up data, and 
with high-risk nonmuscle-invasive or muscle-invasive 
BCa. Those patients (n=63) with secondary tumors, non-
transitional cell carcinoma, or preoperative metastatic cancer 

were excluded. Demographical, perioperative, and survival 
data were collected from electronic medical records, and 
patients who had received intravenous parecoxib (40 mg)  
intraoperatively were assigned to the parecoxib group. 
Patient characteristics included age and sex, American 
Society of Anesthesiologists (ASA) score, body mass index 
(BMI), pathologic tumor stage, pathologic lymph node 
stage, differential grading, number of tumors, size of the 
largest tumor, prior recurrence status, presence of coexisting 
carcinoma in situ (CIS), intraoperative blood transfusion, 
and adjuvant therapy. The neutrophil-lymphocyte ratio 
(NLR) was calculated as the neutrophil count divided by 
the lymphocyte count. Preoperative NLR was calculated 
from routine complete blood counts obtained within 1 week 
before surgery.

Follow-up plan after surgery was generally recommended 
once every 3 months for the first 2 years, once every  
6 months for the next 2 years, and thereafter once a year. 
Baseline examinations included history and physical 
examination, urine cytology, and imaging of the chest 
abdomen and pelvis. RFS and OS were evaluated as the 
primary endpoints of this study. RFS was defined as the 
period from the date of RC to the date of recurrence or 
death, whichever occurred first. OS was defined as the 
period from the date of RC to the date of death from any 
cause. Patients were censored at the last follow-up date if 
neither recurrence nor death occurred.

Statistical analyses

Continuous variables were analyzed using an unpaired 
t-test or Mann-Whitney U test. Categorical variables 
were analyzed using the chi-square or Fisher’s exact tests. 
The median NLR was 2.6, which was similar to that 
reported by Viers (15). A cutoff value of 2.6 was used 
to differentiate patients with high inflammatory status 
from those with low inflammatory status. The Kaplan-
Meier method was used to evaluate RFS and OS. The log-
rank test was used to compare the differences in survival 
between the patient groups. Univariate Cox proportional 
hazard ratio (HR) models were fitted to evaluate the effects 
of baseline characteristics on RFS and OS. Multivariate 
Cox proportional HR models were used to identify the 
independent predictor by adjusting for any covariates 
associated with prognosis in previous studies or by using 
variables with a P value of less than 0.05 in the univariate 
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analyses. A P value of less than 0.05 was considered to be 
statistically significant. SPSS version 24.0 (SPSS, Chicago, 
IL, USA) was used for all analyses.

Results

A total of 185 patients were enrolled in the study. The 
average age of these patients was 66.9 (range, 32–87) years. 
The majority (87.0%) of patients were males. Of these 
patients, 12.4% had an ASA score of 3. Almost 50% of the 
patients had high-risk nonmuscle-invasive BCa. During 
surgery, 82 patients received a single dose of parecoxib. 
In the parecoxib group, except for a higher proportion of 
combined CIS (P=0.030), the other baseline parameters 
did not differ significantly from those of the non-parecoxib 
group. There was also no significant difference in the median 
preoperative NLR between the parecoxib group [2.6; 
interquartile range (IQR), 2.0–4.1] and the non-parecoxib 
group (2.4; IQR, 1.7–3.7) (Table 1). The median follow-
up time for the overall population was 23.9 months (IQR, 
11.9–51.4). Although the parecoxib group had a shorter 
follow-up time (20.8 vs. 30.9 months, P=0.013), there were 
no significant differences in cancer-specific mortality, all-
cause mortality, and OS between the two groups (Table S1).

RFS

The univariate analysis revealed no association between 
intraoperative parecoxib use and RFS [HR, 1.202; 
95% confidence interval (CI), 0.760–1.900; P=0.432]. 
Additionally, the analysis showed that age (HR, 1.034; 
95% CI, 1.010–1.058; P=0.006), pathologic T stage (HR, 
2.426; 95% CI, 1.536–3.830; P<0.001), nodal status (HR, 
3.068; 95% CI, 1.812–5.195; P<0.001), perioperative blood 
transfusion (HR, 1.651; 95% CI, 1.038–2.627; P=0.034), 
and NLR (HR, 1.751; 95% CI, 1.099–2.789; P=0.019) 
were associated with RFS. Similarly, the univariate analysis 
showed that age, pathologic T stage ≥ T3, lymph node 
positive status, perioperative blood transfusion, and high 
NLR were still significantly associated with decreased 
rates of 5-year RFS. However, intraoperative parecoxib use 
was not associated with 5-year RFS (Table 2). Multivariate 
analyses further demonstrated that intraoperative parecoxib 
administration (HR, 0.964; 95% CI, 0.599–1.551; P=0.878) 
and NLR (HR, 1.377; 95% CI, 0.842–2.253; P=0.202) 
were not associated with RFS. Instead, the analysis showed 
that age (HR, 1.682; 95% CI, 1.045–2.707; P=0.032) and 
nodal status (HR, 2.362; 95% CI, 1.271–4.390; P=0.007) 

were independent prognostic factors of RFS. Furthermore, 
pathologic T stage (HR, 1.639; 95% CI, 0.956–2.809; 
P=0.072) and perioperative blood transfusion (HR, 
1.533; 95% CI, 0.956–2.458; P=0.076) showed a trend to 
decrease RFS. Multivariate analyses also demonstrated that 
intraoperative parecoxib administration was not associated 
with 5-year RFS (HR, 1.019; 95% CI, 0.630–1.651; 
P=0.938). Nodal status (HR, 2.271; 95% CI, 1.212–4.254; 
P=0.010) was the only independent prognostic factor of 
RFS. Pathologic T stage (HR, 1.719; 95% CI, 0.992–2.979; 
P=0.054), perioperative blood transfusion (HR, 1.586; 
95% CI, 0.984–2.555; P=0.058), and NLR (HR, 1.580; 
95% CI, 0.953–2.619; P=0.058) showed a trend to be 
associated with 5-year RFS (Table 3). Figure 1 shows the 
association of NLR with RFS and OS. Figure 2A shows 
that the use of intraoperative parecoxib had no significant 
effect on RFS of patients with BCa who underwent RC 
(P=0.431). The RFS rates at 2 and 5 years were 61.1% 
and 44.5% in the parecoxib group and 65.0% and 57.6% 
in the non-parecoxib group, respectively. In the subgroup 
of patients with high inflammatory status (NLR ≥2.6), no 
association was observed between intraoperative parecoxib 
administration and RFS (Figure 2B).

OS

The univariate analysis revealed no association between 
intraoperative parecoxib use and OS (HR, 1.395; 95% CI, 
0.850–2.290; P=0.187). Additionally, the analysis showed 
that age (HR, 1.045; 95% CI, 1.019–1.072; P=0.001), 
pathologic T stage (HR, 2.229; 95% CI, 1.361–3.651; 
P=0.001), nodal status (HR, 3.240; 95% CI, 1.844–5.691; 
P<0.001), perioperative blood transfusion (HR, 1.634; 
95% CI, 0.984–2.713; P=0.058), and NLR (HR, 2.165; 
95% CI, 1.290–3.634; P=0.003) were associated with OS. 
Similarly, the univariate analysis showed that age (HR, 
1.041; 95% CI, 1.015–1.069; P=0.002), pathologic T stage 
≥ T3 (HR, 2.321; 95% CI, 1.408–3.827; P=0.001), lymph 
node positive status (HR, 3.268; 95% CI, 1.858–5.747; 
P<0.001), perioperative blood transfusion (HR, 1.727; 
95% CI, 1.034–2.883; P=0.037), and high NLR (HR, 
2.426; 95% CI, 1.423–4.136; P=0.001) were significantly 
associated with decreased rates of 5-year OS. However, 
intraoperative parecoxib was not associated with 5-year 
OS (Table 4). Multivariate analyses further demonstrated 
that intraoperative parecoxib administration (HR, 1.043; 
95% CI, 0.621–1.750; P=0.875) was not associated with 
OS. Instead, the analysis showed that age (HR, 2.212; 95% 
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Table 1 Clinicopathologic characteristics of the study cohort

Variables Total Non-dynastat Dynastat P

Age (years), mean [range] 66.9 [32–87] 66.6 [37–87] 67.2 [32–87] 0.695*

Sex, n (%) 0.779

Female 24 (13.0) 14 (13.6) 10 (12.2)

Male 161 (87.0) 89 (86.4) 72 (87.8)

BMI, mean (range) 23.3 (16.1–36.7) 23.1 (16.1–36.7) 23.4 (16.3–30.4) 0.574*

ASA physical status, n (%) 0.331

1 95 (51.4) 57 (55.3) 38 (46.3)

2 67 (36.2) 36 (35.0) 31 (37.8)

3 23 (12.4) 10 (9.7) 13 (15.9)

Pathologic T stage, n (%) 0.056

≤T1 83 (44.9) 50 (48.5) 33 (40.2)

T2 36 (19.5) 17 (16.5) 19 (23.2)

T3 37 (20.0) 25 (24.3) 12 (14.6)

T4 29 (15.7) 11 (10.7) 18 (22.0)

Nodal status, n (%) 0.138

Positive 28 (15.1) 12 (11.7) 16 (19.5)

Negative 157 (84.9) 91 (88.3) 66 (80.5)

Tumor grade, n (%) 0.306

Low 9 (4.9) 7 (6.8) 2 (2.4)

High 176 (95.1) 96 (93.2) 80 (97.6)

Tumor size, n (%) 0.072

<3 cm 68 (36.8) 32 (31.1) 36 (43.9)

≥3 cm 117 (63.2) 71 (68.9) 46 (56.1)

Number of tumors, n (%) 0.925

Single 76 (41.1) 42 (40.8) 34 (41.5)

Multiple 109 (58.9) 61 (59.2) 48 (58.5)

Prior recurrence status 0.411

Primary 101 (54.6) 59 (57.3) 42 (51.2)

Recurrence 84 (45.4) 44 (42.7) 40 (48.8)

Concomitance of CIS, n (%) 0.030

Yes 13 (7.0) 3 (2.9) 10 (12.2)

No 172 (93.0) 100 (97.1) 72 (87.8)

Intraoperative blood transfusion, n (%) 0.195

Yes 82 (44.3) 50 (48.5) 32 (39.0)

No 103 (55.7) 53 (51.5) 50 (61.0)

Receipt of adjuvant therapy, n (%) 32 (17.3) 14 (13.6) 18 (22.0) 0.135

NLR, median (IQR) 2.6 (1.8–3.8) 2.4 (1.7–3.7) 2.6 (2.0–4.1) 0.094^

*, Student’s t-test; ^, Mann-Whitney U test. BMI, body mass index; ASA, American Society of Anesthesiology; CIS, carcinoma in situ; NLR, 
neutrophil-lymphocyte ratio; IQR, interquartile range.
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CI, 1.305–3.752; P=0.003), nodal status (HR, 2.840; 95% 
CI, 1.458–5.531; P=0.002), and NLR (HR, 1.732; 95% 
CI, 1.002–2.992; P=0.049) were independent prognostic 
factors of OS. Multivariate analyses also demonstrated that 
intraoperative parecoxib administration was not associated 
with 5-year OS (HR, 1.073; 95% CI, 0.637–1.807; 
P=0.792). Age (HR, 2.022; 95% CI, 1.180–3.466; P=0.010), 
nodal status (HR, 2.760; 95% CI, 1.407–5.415; P=0.003), 

and NLR (HR, 1.934; 95% CI, 1.104–3.388; P=0.021) 
were independent prognostic factors of 5-year OS (Table 5).  
As shown in Figure 3A, intraoperative parecoxib use had 
no significant effect on OS of patients with BCa who 
underwent RC (P=0.185). The OS rates at 2 and 5 years 
were 67.4% and 46.3% in the parecoxib group and 72.5% 
and 63.1% in the non-parecoxib group, respectively. In the 
subgroup of patients with high inflammatory status (NLR 

Table 2 Univariate Cox regression analyses for RFS

Variables
RFS 5-year RFS

HR (95% CI) P HR (95% CI) P

Age at surgery 1.034 (1.010–1.058) 0.006 1.029 (1.005–1.053) 0.018

Sex (reference: female) 1.320 (0.634–2.750) 0.458 1.251 (0.599–2.609) 0.551

BMI 0.959 (0.887–1.037) 0.299 0.959 (0.885–1.040) 0.311

ASA physical status

≥2 1.251 (0.795–1.966) 0.333 1.351 (0.847–2.156) 0.206

1 Reference Reference

Pathologic T stage

≥T3 2.426 (1.536–3.830) <0.001 2.543 (1.598–4.047) <0.001

T2 Reference Reference

Nodal status

Positive 3.068 (1.812–5.195) <0.001 3.115 (1.836–5.283) <0.001

Negative Reference Reference

Tumor grade (high vs. low) 1.173 (0.465–2.959) 0.735 1.678 (0.527–5.339) 0.381

Tumor size (≥3 vs. <3 cm) 1.137 (0.711–1.821) 0.592 1.157 (0.712–1.880) 0.556

Number of tumors (multiple vs. single) 0.747 (0.474–1.179) 0.210 0.720 (0.451–1.148) 0.167

Prior recurrence history 1.129 (0.719–1.772) 0.598 1.151 (0.725–1.828) 0.550

Concurrent CIS (yes vs. no) 0.359 (0.088–1.464) 0.153 0.364 (0.089–1.485) 0.159

Adjuvant therapy (yes vs. no) 1.588 (0.934–2.700) 0.087 1.650 (0.968–2.815) 0.066

Perioperative blood transfusion

Yes 1.651 (1.038–2.627) 0.034 1.709 (1.068–2.734) 0.025

No Reference Reference

Dynastat

Yes 1.202 (0.760–1.900) 0.432 1.258 (0.790–2.001) 0.333

No Reference Reference

NLR (≥2.6 vs.<2.6) 1.751 (1.099–2.789) 0.019 1.986 (1.227–3.215) 0.005

RFS, recurrence-free survival; HR, hazard ratio; CI, confidence interval; BMI, body mass index; ASA, American Society of Anesthesiology; 
CIS, carcinoma in situ; NLR, neutrophil-lymphocyte ratio.
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Table 3 Multivariate Cox regression analyses for RFS

Variables
RFS 5-year RFS

HR (95% CI) P HR (95% CI) P

Age at surgery

≥67 1.682 (1.045–2.707) 0.032 1.467 (0.900–2.391) 0.124

<67 Reference Reference

Pathologic T stage

≥T3 1.639 (0.956–2.809) 0.072 1.719 (0.992–2.979) 0.054

T2 Reference Reference

Nodal status

Positive 2.362 (1.271–4.390) 0.007 2.271 (1.212–4.254) 0.010

Negative Reference Reference

Perioperative blood transfusion

Yes 1.533 (0.956–2.458) 0.076 1.586 (0.984–2.555) 0.058

No Reference Reference

Dynastat

Yes 0.964 (0.599–1.551) 0.878 1.019 (0.630–1.651) 0.938

No Reference Reference

NLR

≥2.6 1.377 (0.842–2.253) 0.202 1.580 (0.953–2.619) 0.058

<2.6 Reference Reference

RFS, recurrence-free survival; HR, hazard ratio; CI, confidence interval; NLR, neutrophil-lymphocyte ratio.

Figure 1 Kaplan-Meier curves for RFS (A) and OS (B) of 185 patients with BCa undergoing RC, stratified through intraoperative 
administration of dynastat. RFS, recurrence-free survival; OS, overall survival; BCa, bladder cancer; RC, radical cystectomy; NLR, 
neutrophil-lymphocyte ratio.
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≥2.6), no association was observed between intraoperative 
parecoxib administration and OS (Figure 3B).

Discussion

Surgical procedures potentially transiently increase the 
entry of tumor cells into the blood, and intraoperative 
intervention factors may greatly affect the survival of these 
tumor cells, leading to postoperative tumor recurrence and 
metastasis. NSAIDs are a class of perioperatively widely 
used drugs that are an optional pain reliever in addition 
to opioid analgesics. Epidemiological investigations have 
revealed that long-term use of NSAIDs can reduce the 
incidence of multiple solid tumors (8,9), including BCa (6,7). 
In addition, NSAIDs have demonstrated antiproliferative 
and proapoptotic effects in BCa cell lines by inhibiting the 
enzyme cyclooxygenase-2 (COX-2) (16,17), and a phase 
II randomized trial showed that perioperative COX-2 and 
β-adrenergic blockade had favorable effects on metastatic 
biomarkers in patients with breast cancer, but it did not 
evaluate the effect on long-term clinical outcomes (18). 
Intraoperative drugs, including NSAIDs, are chosen only 
by the anesthesiologist, and the drugs used may critically 
affect oncological outcomes. From these perspectives, it 
is very important to investigate the association between 
intraoperative NSAIDs use and survival after cancer 
surgery. In the present study, we found that preoperative 
NLR was a prognostic factor of recurrence and mortality 
in patients with BCa who underwent surgery. In contrast to 
these favorable effects of NSAIDs, intraoperative parecoxib 

was not associated with recurrence or mortality of patients 
with BCa who underwent RC; similar results were noted for 
the subgroups with high inflammatory status.

Previous studies have reported conflicting results on 
the association between perioperative use of NSAIDs 
and patient survival for several solid tumors. Forget and 
colleagues found that in patients with kidney, breast, and 
lung cancers (357, 227, and 255 patients, respectively), NLR 
and intraoperative use of NSAIDs were strong perioperative 
prognosis factors (11). Consistent with these results, 
another retrospective analysis of a single-center cohort also 
found that intraoperative use of NSAIDs might improve 
postoperative survival in patients with breast cancer (10). 
Moreover, a phase-II randomized trial demonstrated that 
patients receiving NSAIDs before undergoing colon cancer 
surgery were shown to have a potentially decreased risk of 
cancer progression and metastasis (18). On the other hand, a 
retrospective study of 1,637 patients who underwent surgery 
for non-small cell lung cancer (NSCLC) showed that 
perioperative NSAIDs use was not associated with increased 
RFS or OS in these patients as compared to those who 
did not receive NSAIDs, although preoperative platelet-
to-lymphocyte ratio was demonstrated to be associated 
with decreased rates of RFS and OS (13). Additionally, 
Choi et al. (12) demonstrated that postoperative NSAIDs 
use had no significant effect on survival in 1,139 patients 
with early stage NSCLC, although preoperative NLR 
was demonstrated to be an independent predictive factor 
of RFS and OS. Furthermore, in patients with prostate 
cancer, intraoperative NSAIDs use was found to have 

Figure 2 Kaplan-Meier curves for RFS (A) and RFS (B) of 185 patients with BCa undergoing RC, stratified through NLR. RFS, recurrence-
free survival; OS, overall survival; BCa, bladder cancer; RC, radical cystectomy; NLR, neutrophil-lymphocyte ratio.
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no significant effect on improved biochemical RFS (14).  
In short, the results of the above studies suggest that the 
effect of perioperative NSAIDs on tumor outcomes may be 
tumor-specific.

During the last decade, preclinical studies have found that 
NSAIDs can suppress proliferation and induce apoptotic 
effects in BCa cells (17). Consistent with these preclinical 
studies, several pharmaco-epidemiological studies have also 
documented that long-term use of COX-inhibiting NSAIDs 

was associated with reduced risk of BCa (6,7). However, the 
present study failed to demonstrate an association between 
intraoperative NSAIDs with RFS and OS after BCa 
surgery. This finding was in contrast with published studies 
that suggested a positive effect of NSAIDs on oncological 
outcomes. This may be explained as follows: one explanation 
could be that a single dose of intraoperative NSAIDs 
cannot effectively improve the survival of patients with 
BCa after surgery, which is consistent with epidemiological 

Table 4 Univariate Cox regression analyses for OS

Variables
OS 5-year OS

HR (95% CI) P HR (95% CI) P

Age at surgery 1.045 (1.019–1.072) 0.001 1.041 (1.015–1.069) 0.002

Sex (reference: female) 1.182 (0.538–2.594) 0.677 1.159 (0.528–2.546) 0.713

BMI 0.953 (0.875–1.038) 0.272 0.942 (0.862–1.029) 0.185

ASA physical status

≥2 1.153 (0.706–1.882) 0.570 1.179 (0.714–1.946) 0.520

1 Reference Reference

Pathologic T stage

≥T3 2.229 (1.361–3.651) 0.001 2.321 (1.408–3.827) 0.001

T2 Reference Reference

Nodal status

Positive 3.240 (1.844–5.691) <0.001 3.268 (1.858–5.747) <0.001

Negative Reference Reference

Tumor grade (high vs. low) 1.533 (0.543–4.331) 0.420 2.493 (0.608–10.220) 0.205

Tumor size (≥3 vs. <3 cm) 1.031 (0.625–1.701) 0.904 1.080 (0.645–1.810) 0.769

Number of tumors (multiple vs. single) 0.678 (0.414–1.109) 0.121 0.658 (0.398–1.088) 0.103

Prior recurrence history 0.996 (0.611–1.624) 0.987 1.014 (0.616–1.671) 0.955

Concurrent CIS (yes vs. no) 0.045 (0.001–3.481) 0.162 0.045 (0.001–3.544) 0.164

Adjuvant therapy (yes vs. no) 1.547 (0.878–2.726) 0.131 1.605 (0.908–2.836) 0.103

Perioperative blood transfusion

Yes 1.634 (0.984–2.713) 0.058 1.727 (1.034–2.883) 0.037

No Reference Reference

Dynastat

Yes 1.395 (0.850–2.290) 0.187 1.187 (0.850–2.290) 0.187

No Reference Reference

NLR (≥2.6 vs. <2.6) 2.165 (1.290–3.634) 0.003 2.426 (1.423–4.136) 0.001

OS, overall survival; HR, hazard ratio; CI, confidence interval; BMI, body mass index; ASA, American Society of Anesthesiology; CIS, 
carcinoma in situ; NLR, neutrophil-lymphocyte ratio.



16 Mao et al. Intraoperative NSAIDs in survival after RC

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2020;9(1):8-18 | http://dx.doi.org/10.21037/apm.2019.11.27

Table 5 Multivariate Cox regression analyses for OS

Variables
OS 5-y OS

HR (95% CI) P HR (95% CI) P

Age at surgery

≥67 2.212 (1.305–3.752) 0.003 2.022 (1.180–3.466) 0.010

<67 Reference Reference

Pathologic T stage

≥T3 1.298 (0.719–2.342) 0.387 1.342 (0.736–2.446) 0.338

T2 Reference Reference

Nodal status

Positive 2.840 (1.458–5.531) 0.002 2.760 (1.407–5.415) 0.003

Negative Reference Reference

Perioperative blood transfusion

Yes 1.447 (0.866–2.418) 0.159 1.527 (0.909–2.565) 0.110

No Reference Reference

Dynastat

Yes 1.043 (0.621–1.750) 0.875 1.073 (0.637–1.807) 0.792

No Reference Reference

NLR

≥2.6 1.732 (1.002–2.992) 0.049 1.934 (1.104–3.388) 0.021

<2.6 Reference Reference

OS, overall survival; HR, hazard ratio; CI, confidence interval; NLR, neutrophil-lymphocyte ratio.

Figure 3 Kaplan-Meier curves for OS (A) and OS (B) of 93 patients with BCa undergoing RC in the subgroup of patients with high 
inflammatory status (NLR ≥2.6), stratified through intraoperative administration of dynastat. RFS, recurrence-free survival; OS, overall 
survival; BCa, bladder cancer; RC, radical cystectomy; NLR, neutrophil-lymphocyte ratio.
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studies, suggesting that only long-term use of NSAIDs 
has the effect of reducing the incidence of tumors. One 
recent pooled analysis from three large prospective cohorts 
found that regular use (>2 times/week) of nonaspirin 
NSAIDs, but not nonregular use (≤2 times/week),  
was associated with a reduction in the risk of BCa (6). 
In addition, the protective effect of NSAIDs on BCa is 
potentially dependent on different drug types, including 
aspirin, nonaspirin nonselective NSAIDs, and selective COX-
2 inhibitors (6,7,19). Although COX-2 inhibitors have been 
reported to suppress bladder tumor growth in mouse and 
canine models (5,20), the use of celecoxib, a selective COX-
2 inhibitor, was found to be associated with an increased risk 
of BCa (7). This may be partly explained by the findings of a 
basic study that celecoxib may activate nuclear factor-kappa 
B (NF-κB) and NF-κB gene transcription (21). It is well 
known that elevated NF-κB can promote the progression and 
metastasis of bladder tumors (22).

The present study has several limitations. First, it is a 
retrospective analysis, with its inherent selection bias. There 
may also be other uncontrolled and unrecognized biases. 
Second, the use of intraoperative NSAIDs depends on the 
preferences of the anesthesiologist, and other intraoperative 
drugs that may affect tumor prognosis, including sufentanil, 
clonidine, and ketamine, are potential confounders. Third, 
the time span of the overall population was large, and many 
patients still have not reached the end point of follow-up, 
which affects the reliability of our analysis. Therefore, the 
results must be interpreted with caution.

Conclusions

The present study found that intraoperative parecoxib 
use was not associated with improved outcomes after BCa 
surgery. Elevated preoperative NLR was demonstrated to 
be associated with RFS and OS in patients with BCa.
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Supplementary

Table S1 Oncological outcome of patients with BCa treated with RC

Variables Non-dynastat Dynastat P

Follow-up, months, median (IQR) 30.9 (14.2–56.3) 20.8 (9.0–49.5) 0.013^

Time from operation to recurrence (years), median (IQR) 10.5 (6.1–20.9) 8.9 (6.8–12.9) 0.888^

Death or recurrence, n (%) 43 (41.7) 33 (40.2) 0.836

Cancer-specific mortality, n (%) 30 (29.1) 24 (29.3) 0.983

All-cause mortality, n (%) 35 (34.0) 30 (36.6) 0.712
^, Mann-Whitney U-test; BCa, bladder cancer; RC, radical cystectomy; IQR, interquartile range.


