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Background: To explore the clinical efficacy, safety, and prevention of major adverse reactions of the non-
steroidal anti-inflammatory drug celecoxib combined with OxyContin and Pregabalin in the treatment of
cancerous pudendal neuralgia.

Methods: A total of 51 patients presenting with pelvic malignancies with cancerous pudendal neuralgia
were selected, and random number table method was used to allocate them to either the experimental group
(n=27) or control group (n=24). The control group was treated with OxyContin combined with Pregabalin,
and the experimental group was treated with Celecoxib on the basis of the control group.

Results: At 24 hours after treatment, the clinical effective rate of the experimental group was 92.6%,
which was significantly higher than the 66.7% of the control group (P<0.05). The numerical rating scale
(NRS) scores of the 2 groups of participants on the 7th and 14th days after treatment were lower than before
treatment (P<0.05), and the NRS scores of the participants in the experimental group had decreased more
significantly. At the same time, the average daily consumption of OxyContin on the 7th and 14th day of the
experimental group was lower than that of the control group (P<0.05). Compared with the control group,
the incidence of constipation and dysuria in the experimental group was significantly reduced (P<0.05).
Co-occurring in both groups during treatment, 10 participants with urinary dysfunction were treated with
tamsulosin hydrochloride sustained-release capsules, no urinary retention occurred, catheterization was
avoided, tamsulosin hydrochloride sustained-release capsules could be stopped after 1 week, and urination
was smooth (P<0.05). After treatment, the quality of life of the 2 groups of participants had improved
compared to before treatment, and the improvement was more significant in the experimental group.
Conclusions: When treating patients with cancerous pudendal neuralgia with OxyContin and Pregabalin,
the addition of celecoxib has a significant effect, which can effectively improve the patient’s pain, improve
their quality of life to a certain extent, and reduce the consumption of OxyContin. Lowering the dose of
OxyContin reduces the occurrence of adverse reactions related to the drug, especially the incidence of
constipation and urinary retention. Tamsulosin hydrochloride sustained-release capsules can effectively
relieve urinary disorders caused by OxyContin.

Trial registration: Chinese Clinical Trial Registry ChiCTR2100046045.
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Introduction

Cancer pain accompanies 76% of advanced tumors, and
the proportion of cancer pain is even higher in patients
who are dying (1,2). More than 40% of dying patients have
neuropathic pain, which affects their daily activities (3).
Pudendal neuralgia is a kind of typical neuropathic pain
and is characterized by acupuncture-like, electric shock-
like, or burning-like pain that occurs in the area innervated
by the pudendal nerve (4). This neuropathic pain is often
complex, especially when the pelvic and abdominal cavity
are infiltrated by cancers often associated with pudendal
neuralgia, such as cervical, bladder, rectal, prostate,
ovarian, and endometrial cancer. The direct infiltration and
compression of these tumors and the inflammatory factors
they release often invade the pudendal nerve plexus, leading
to the occurrence of pudendal neuralgia and inflicting long-
term mental and physical torture on patients. Pregabalin is a
gamma-aminobutyric acid (GABA) analog with anti-anxiety,
anticonvulsant, and analgesic properties. It has been widely
used in the treatment of neuropathic pain (5,6), including
that of cancer. Opioids are the cornerstone of cancer pain
treatment (7), and OxyContin is the representative opioid.
Anticonvulsants (Pregabalin) and OxyContin are often used
clinically to treat cancerous neuropathic pain. OxyContin
is a strong opioid analgesic and has no a “ceiling effect” in
increasing doses, but adverse reactions can increase and
become aggravated with increasing doses, manifesting as
dizziness, nausea, constipation, and dysuria caused by the
drug persistence. Serious complications can arise from
these adverse reactions, including intestinal obstruction
and urinary retention. This leads to a bottleneck in the
treatment of cancer pain (8), which limits the incremental
clinical application of opioids (9), especially in pudendal
neuralgia patients with pelvic and abdominal tumors,
because these patients already have a certain degree of
urinary and defecatory disorder before treatment (10,11).
Celecoxib is a non-steroidal anti-inflammatory drug, a
specific cyclooxygenase-2 (COX-2) inhibitor. Studies
have shown that celecoxib combined with opioids for
the treatment of cancer pain can not only improve the
symptoms of cancer pain, but also reduce the application
dose of opioids and reduce the occurrence of adverse
reactions (12). Previous studies on celecoxib in pubic
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neuralgia mainly focused on the efficacy of benign diseases
caused by pubic neuralgia, mostly with single drug or
two-drug combination. The study was based on opioids
in combination with celecoxib and pregabalin in patients
with advanced cancer. This study is the first comprehensive
treatment of cancer pain based on the complex mechanism,
and the efficacy and adverse reactions were observed. In
addition, this study is the first to observe and manage
adverse events in a trial, demonstrating that a three-drug
combination can increase efficacy and downregulate opioid
doses and adverse reactions associated with the drug. This
study aimed to observe the effectiveness and safety of the
combination of celecoxib, OxyContin, and Pregabalin in
the treatment of cancerous pudendal neuralgia, and at the
same time apply tamsulosin hydrochloride to patients with
difficult urinary dysfunction symptoms during treatment.
We present the following article in accordance with the
CONSORT reporting checklist (available at http://dx.doi.
org/10.21037/apm-21-590).

Methods
Research participants

The inclusion criteria for this study were as follows: (I)
patients diagnosed as having malignant tumors with
advanced tumors of pudendal neuralgia; (II) no history of
opioid abuse before admission; (III) no history of mental
illness, capable of verbal expression, can accurately express
pain; (IV) estimated survival time greater than 4 weeks. The
exclusion criteria were as follows: (I) patients with nausea
and vomiting, indwelling catheterization, and intestinal
obstruction before admission; (II) pregnant and lactating
women; (III) those allergic to the drugs used in this study;
(IV) severe gastrointestinal diseases and cardiac insufficiency.
A total of 51 patients with malignant tumors with cancerous
pudendal neuralgia were recruited from June 2019 to June
2020 in Jilin Province People’s Hospital. All procedures
performed in this study involving human participants were
in accordance with the Declaration of Helsinki (as revised
in 2013). This study was approved by Jilin Province People’s
Hospital ethics committee. All participants provided
informed consent and signed an informed consent. Using a
random number table method, participants were allocated
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Table 1 Baseline data of the patient

Hou et al. Efficacy of combined treatment for neuralgia

Variable The experimental group (n=27) Control group (n=24) P
Gender
Male 12 13 0.579
Female 15 11
Age 57.22+12.38 58.62+14.36 0.710
Disease classification
Carcinoma of the rectum 9 8 >0.999
Cervical cancer 6 4 0.732
Bladder cancer 5 6 0.736
Prostatic cancer 6 5 >0.999
Ovarian cancer 1 1 >0.999

to either the experimental group (n=27) or the control
group (n=24). The experimental group included 12 males
and 15 females, with an average age of 57.22£12.38 years.
The disease types in the experimental group included 9
cases of rectal cancer, 6 cases of cervical cancer, 5 cases of
bladder cancer, 6 cases of prostate cancer, and 1 case of
ovarian cancer. The control group included 13 males and 11
females, with an average age of 58.62+14.36 years. The types
of diseases in the control group included 8 cases of rectal
cancer, 4 cases of cervical cancer, 6 cases of bladder cancer,
5 cases of prostate cancer, and 1 case of uterine endometrial
cancer. There was no statistically significant difference in
gender, age, and disease type between the 2 participant
groups (P>0.05), and they were comparable (7uzble I).

Treatment methods

In the control group, pain titration was performed with
immediate-release morphine hydrochloride tablets/
injection. After the titration, the total dose of the 24-hour
immediate-release morphine drug was calculated
and converted into equivalent OxyContin (Mengdi
Pharmaceutical Co., Ltd., Beijing, China). The dose was
taken orally every 12 hours, combined with 75 mg of
Pregabalin (Chongqing Saiwei Pharmaceutical Co., Ltd.,
Chongqing, China), orally twice a day. In the experimental
group, 200 mg of celecoxib (Pfizer Pharmaceuticals LLC,
NY, USA) was added on the basis of the control group,
orally every 12 hours. Both groups were administered
the same dose of laxative drugs to prevent constipation.
Symptomatic drug treatment was provided when drug-
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related adverse reactions occured during treatment, and
tamsulosin hydrochloride sustained-release capsules
were given to patients with urination disorders (Astellas
Pharmaceuticals Co., Ltd., Beijing, China) at a dose of
0.2 mg, orally once a day.

Observation indicators

The following indicators were recorded separately: (I)
the numerical rating scale (NRS) scores of the 2 groups
of patients before and after treatment (0-10 points, 0 is
the most satisfactory, 10 points are poor); (II) the dose
of OxyContin applied to the 2 groups of participants;
(IIT) the occurrence of adverse reactions after the drug,
including dizziness, nausea and vomiting, constipation,
dysuria, lethargy, peripheral edema, and so on. The efficacy
evaluation criteria were as follows: effective, the pain
basically disappeared or completely disappeared; ineffective,
the pain did not significantly improve or even worsened.

Statistical analysis

The software SPSS 20.0 (IBM, Armonk, NY, USA) was
used to perform #-test and chi-squared test on the data, and
P<0.05 was considered statistically significant.

Results
Comparison of efficacy

The treatment process of the two groups was shown in
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53 patients assessed for eligiblity
2 patients ineligible

2 patients ineligible

A

1 withdrew consent
1 multiple organ failure

Y

( 51 patients randomized )

/

.

The experimental group
27 patients

The control group
24 patients

!

!

Morphine 2-5 mg subcutaneous injection or
morphine tablets 5-10 mg oral titration.

The total morphine dose for 24 hours was
calculated and converted to OxyContin, which
was taken orally every 12 hours

Morphine 2-5 mg subcutaneous injection or
morphine tablets 5-10 mg oral titration.

The total morphine dose for 24 hours was
calculated and converted to OxyContin, which
was taken orally every 12 hours

!

!

OxyContin, every 12 hours, take orally;
Pregabalin 75 mg, take orally, twice daily;
Celecoxib 200 mg, every 12 hours, take orally

OxyContin, every 12 hours, take orally;
Pregabalin 75 mg, take orally, twice daily

!

!

27 patients were treated without
interruption for 4 weeks

24 patients were treated without
interruption for 4 weeks

Figure 1 Participant Flow Chart.

Figure 1. At 24 hours after treatment, the clinical effective
rate of participants in the experimental group was 92.6%,
higher than 66.7% in the control group, ¥’=5.312, P=0.021,
and the difference was statistically significant (P<0.05)
(Table 2).

Comparison of NRS scores after treatment

The NRS scores of the 2 groups of participants on the 7th
and 14th days after treatment were lower than those before
the treatment, the NRS score of the experimental group
decreased more significantly, and the differences were
statistically significant (P<0.05) (7able 3).

Comparison of average daily dosage of OxyContin after
treatment

Compared with the control group, the average daily
consumption of OxyContin in the experimental group was
significantly less on the 7th and 14th days after treatment,
and the difference was statistically significant (P<0.05)
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(Tuble 4).

Patient quality of life improved after treatment

After treatment, the quality of life of both groups of
participants had improved compared with that before
treatment, the improvement of the experimental group
was more significant, and the differences were statistically

significant (P<0.05) (1able 5).

Comparison of adverse reactions

Compared with the control group, the incidence of
constipation and dysuria in the experimental group was
significantly reduced, and the difference was statistically
significant (P<0.05). Among them, participants with dysuria
were given tamsulosin hydrochloride sustained-release
capsules symptomatically. With this treatment, symptoms
improved and no urinary retention occurred; however, there
was no significant difference in the incidence of nausea,
vomiting, lethargy, dizziness, and peripheral edema between
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Table 2 Clinical efficacy of the two groups of patients

Hou et al. Efficacy of combined treatment for neuralgia

Group Effective number of cases Effective ratio/% Number of invalid cases Invalid ratio/%
Experimental (n=27) 25 2 7.4
Control (n=24) 16 8 33.3

Table 3 Comparison of the average daily dosage of OxyContin after treatment in the two groups (x = s)

NRS score

7th day after treatment 14th day after treatment

Group

Before treatment
Experimental (n=27) 6.8+0.9
Control (n=24) 6.6+1.1
t value 0.714
P value 0.472

2.1+1.2 1.9+1.1
3.7£1.3 3.9+1.1
4.570 6.762
<0.001 <0.001

NRS, numerical rating scale.

Table 4 Comparison of the average daily dosage of OxyContin after treatment in the two groups (x + s)

Average daily dose (mg)

Group

7th day after treatment 14th day after treatment
Experimental (n=27) 42.62+12.18 45.63+11.96
Control (n=24) 59.26+10.87 66.71+10.18
t value 6.309
P value <0.001 <0.001

Table 5 Comparison of quality of life scores between the two groups (x = s)

1 wk after treatment

2 wk after treatment 4 wk after treatment

Group Before treatment 24 h after treatment
Experimental 30.70+6.11 49.31+7.19%
Control 31.43+6.76 44.35+7.57"

t value 0.405 2.399

P value 0.676 0.018

47.78+7.57° 44.51+6.56 39.49+6.10

41.12+7.10° 37.96+5.83" 36.19+7.27°
3.229 3.755 1.762
0.003 <0.001 0.081

“A” means P<0.05 vs. before treatment.

the 2 groups (P>0.05) (1able 6).

Compared with the control group, the liver and kidney
function indexes of the experimental participants did not
increase significantly 4 weeks after treatment, and the
difference was not statistically significant (P>0.05) (Table 7).

Discussion

The incidence of malignant tumors is increasing annually,
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as is the number of patients suffering from cancer pain,
which seriously affects the quality of life of cancer patients
and their families, especially for those with advanced
tumors. How to treat advanced cancer pain through a
low-toxic, effective, and non-invasive way has become a
common problem faced by clinicians. Neuropathic pain is a
common type of cancer pain, and it is also a thorny problem
in current treatment. Among patients with cancer pain, at
least a third have been diagnosed with neuropathic pain (13).
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Group Nausea and vomiting Lethargy Dizziness Dysuria Constipation  Peripheral edema
Experimental (n=27) 8 4 2 2 13 2

Control (n=24) 7 3 4 8 20 2

t value 0.001 0.000 0.347 3.898 5.230 0.000

P value 0.971 1.000 0.556 0.048 0.022 1.000
Table 7 Comparison of liver and kidney function changes between the two groups of patients 4 weeks after treatment (x + s)

Group ALT (U/L) AST (IUL) Cr (umol/L)

Control group 120.54+73.65

Test group 133.27+77.29
t value -0.920
P value 0.359

115.30+68.27 148.82+94.06

126.24+75.39 135+83.34
-0.883 0.846
0.406 0.339

ALT, alanine transaminase; AST, aspartate transaminase; Cr, creatinine.

Pudendal neuralgia is a special type of neuropathic pain,
caused by chronic compression of the pudendal nerve and/
or tumor infiltration caused by the clinical manifestations,
which often cannot be properly and effectively treated (14).
The pudendal nerves have many branches, are densely
distributed in the pelvic cavity, and travel in the pudendal
nerve tube together with the pudendal blood vessels, which
means they often cause severe pain after being compressed
and infiltrated by the tumor, and may also be accompanied
by bladder, intestinal, or sexual dysfunction. It seriously
affects the quality of life of those affected (15), especially
when opioids are used to treat cancer pain. Opioids can
cause urinary weakness, urinary retention, constipation, and
other symptoms, so they often aggravate the bladder and
intestines of patients with pudendal neuralgia or symptoms
such as sexual dysfunction. Tumors are often associated with
inflammation, and inflammation can induce the production
of COX-2, which is different from the expression of
cyclooxygenase-1 (COX-1) in most cells. It is expressed and
significantly increased by tumor cells and stromal cells in an
inflammatory state (16). The action of COX-2 can convert
arachidonic acid into prostaglandins, leading to the synthesis
and accumulation of inflammatory substances, causing
edema, local inflammation, and pain (17). More studies
have shown that the release of inflammatory factors [such as
tumor necrosis factor-o (TNF-a), interleukin 1 (IL-1), IL-6,
and so on] from tumors and surrounding inflammatory cells
is closely related to the occurrence of neuropathic pain,
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and the increase of inflammatory factors is associated with
the severity of pain. There is a clear positive correlation
between inflammatory cytokines and neuropathic pain (18).
Clinically, increasing the dose of opioids or combining with
Pregabalin has a certain effect in the treatment of cancerous
pudendal neuralgia, but with the increasing analgesic effect,
the adverse reactions increase correspondingly, caused by
the increased dose of opioids. The incidence of symptoms
such as constipation and urinary disturbance has also
increased in this way (6). The special anti-inflammatory
effect of celecoxib is based on its inhibition of COX-2
activity, which can prevent inflammatory prostaglandin
substances. The use of celecoxib has achieved both anti-
inflammatory and analgesic effects (19,20). Studies have
shown that celecoxib and opioids can effectively alleviate
the occurrence of cancer pain, without increasing the risk of
gastrointestinal and cardiovascular diseases, and can reduce
the adverse reactions caused by the increase of opioids to a
certain extent (21). As a specific COX-2 inhibitor, celecoxib
has different analgesic mechanisms to OxyContin and
Pregabalin. Therefore, it could be beneficial to combine the
administration of3 kinds of drugs to exert their synergistic
analgesic mechanism and reduce the amount of opioids and
the possibility of adverse reactions.

Among the adverse reactions of opioids and pelvic
and abdominal organ dysfunction caused by pudendal
neuralgia, urinary dysfunction is the most troublesome,
especially when complicated with urinary retention, which
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requires emergency treatment and even discontinuation of
opioids, and affects the effective treatment of cancer pain.
Tamsulosin hydrochloride sustained release capsules are a
type of selective al adrenergic receptor blocker used to treat
benign prostatic hyperplasia (BPH). Its main mechanism
of action is to selectively block the alA adrenergic receptor
in the prostate. Relaxation of prostate smooth muscle (22)
has the effect of improving symptoms such as dysuria
caused by benign prostatic hyperplasia (23), which provides
both theoretical and clinical bases for dysuria caused by
opioids or pudendal nerve damage. The results of this study
showed that the NRS score and the occurrence of urinary
dysfunction in patients treated with celecoxib combined
with OxyContin and Pregabalin were lower than those of
patients treated with OxyContin combined with Pregabalin,
indicating that celecoxib combined with OxyContin
and Pregabalin treatment can effectively reduce the
patient NRS scores and improve their quality of life. The
combination of the 3 drugs played a certain complementary
role in the analgesic mechanism, had a synergistic effect
in the treatment of cancer pain, and to a certain extent
reduced the problem of urinary dysfunction caused by the
increase of opioids; due to the down-regulation of opioids
compared to the control group. The dosage of similar
drugs, when the same laxatives are prescribed, reduced
the incidence of constipation, thereby improving digestive
symptoms in patients with advanced tumors with pudendal
neuralgia. This study suggests that the 3-drug combination
therapy did not clearly increase drug-induced liver and
kidney toxicity, except that the progress of the disease itself
that affects liver and kidney function. For patients with
urinary dysfunction receiving tamsulosin hydrochloride
sustained-release capsule treatment, it has not been found
to clearly increase the risk of drug-related liver and kidney
toxicity, and as patients built tolerance to OxyContin (24),
the symptoms of urinary dysfunction gradually subsided.
Tamsulosin hydrochloride sustained-release capsules were
stopped after 1 week of treatment, and all participants
urinate smoothly. Tamsulosin hydrochloride sustained-
release capsules may become an effective preventive drug
for patients with cancerous pudendal neuralgia complicated
with dysuria. Patients with advanced tumors have a limited
survival period. It is more clinically meaningful to improve
their quality of life through palliative treatment. This study
compares the quality of life scores of patients at 24 hours,
1 week, 2 weeks, and 4 weeks after treatment. The 3-drug
combination can improve the quality of life of patients.
There was no difference in the quality of life within 1 week,
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and the quality of life at 4 weeks between the 2 groups, but
the quality of life was still improving compared with before
treatment, and there was no significant adverse quality of
life effect initiated by the 3-drug combination treatment.

In summary, for cancer pain patients with pudendal
neuralgia, especially patients with upregulation of opioid
restriction due to dysuria, the application of celecoxib
combined with OxyContin and Pregabalin has a significant
short-term effect, can improve the patient’s pain and reduce
the occurrence of adverse reactions. Therefore, it is more
practical in the real world to maximize the quality of life
for patients with advanced tumors who are facing imminent
death. This 3-drug combined analgesic method with the
addition of tamsulosin hydrochloride sustained-release
capsules when needed to prevent and treat urinary disorders
is worthy of clinical promotion and application.
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