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Summary

Purpose: To analyze the effects of Oxycontin on -endorphin
(B-EP), calcitonin gene-related peptide (CGRP) and prosta-
glandin E2 (PGE2) in treating patients with cancer pain,
and to investigate and discuss the role and value of Oxycon-
tin in treating cancer pain.

Methods: A total of 95 patients (60 male and 35 female)
were enrolled in the study, who were diagnosed in our hospi-
tal with malignant tumors complicated with pain from May
2016 to July 2017. All received Oxycontin for pain relief in
addition to conventional treatment. The role of Oxycontin
was analyzed by collecting the patients’ general information,
age, gender, Karnofsky performance status (KPS) score, site
of pain and degree of pain, and by detecting the remission
rates of clinical symptoms, average analgesic time, number
of pain outbreak per day, levels of B-EP, CGRP and PGE2,
as well as changes of KPS score, Zubrod performance status
(ZPS) score and quality of life (QoL) score of the enrolled
patients before treatment and at 1 week after treatment.

Results: (1) After treatment with Oxycontin, the remission
rate of clinical symptoms was significantly increased, the
average analgesic time was extended remarkably and the

Introduction

Nowadays, with the constant changes in life-
style and environment, the incidence rates of ma-
lignant tumors become higher and higher. The
most common clinical manifestation of advanced
tumors is chronic pain all over the body, seriously

number of pain outbreaks per day was decreased notably.
All the differences were statistically significant (p<0.05). (2)
For patients with cancer pain receiving Oxycontin, the main
adverse reactions were nausea and vomiting (15.37%), fol-
lowed by constipation, abdominal distension and anorexia.
(3) At 1 week after Oxycontin therapy, the KPS score and
QoL score of the enrolled patients were increased, while the
ZPS score was decreased, and the differences were statisti-
cally significant (p<0.05). (4) At 1 week after treatment with
Oxycontin, the levels of B-EP, CGRP and PGE2 of the enrolled
patients were significantly lowered (p<0.05). (5) The levels of
B-EP, CGRP and PGE2 with regard to the average analgesic
time were negatively correlated with B-EP (r=-0.7065, p<0.01),
CGRP (r=-0.673, p<0.01) and PGE2 (r=-0.801, p<0.01).

Conclusions: On treating patients with cancer pain, Oxy-
contin can significantly decrease the B-EP, CGRP and PGE2
levels, ameliorate the clinical symptoms, effectively relieve
the pain and improve the QoL to some extent.

Key words: calcitonin gene-related peptide, cancer pain,
B-endorphin, Oxycontin, prostaglandin E2

affecting the patient QoL [1]. In most cases, the pain
caused by advanced tumors is controlled by drugs,
dominated by opioids [2]. Correct drug therapies
for cancer pain can alleviate most pain problems of
the patients. Therefore, it is extremely important to
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choose analgesic drugs rationally [3]. Relevant data
show that millions of patients are newly diagnosed
with tumors in China every year, and the disease
becomes the direct cause of rising death rate. Most
of the patients with late-stage malignant tumors
cannot receive effective treatment protocols [4].
In the late stage of malignant tumors, pain is the
most prominent problem leading to decreased QoL
[5]. As a result, clinical workers should regard can-
cer pain relief as the major part of the treatment
protocols for patients with advanced tumors [6].
Oxycontin (oxycodone hydrochloride) prolonged-
release tablet, is a kind of opioid receptor agonist.
It has the advantages of unlimited dose and an-
algesic effect in addition to good analgesic effi-
cacy [7]. Oxycontin has similar analgesic efficacy
to morphine, but its bioavailability is higher than
that of morphine [8]. For patients with advanced
tumors, since the compression of surrounding tis-
sues and nerves by primary and secondary masses
of tumors leads to excessive release of calcitonin
gene-related peptide (CGRP), it further results in
overexpression of B-endorphin (3-EP) and induces
hyperalgesia [8]. At the same time, the tumor tis-
sue cells themselves can also release prostaglandin
E2 (PGE2), tumor necrosis factor (TNF) and other
substances [9]. However, there has been no definite
conclusion yet on whether Oxycontin will influ-
ence the levels of B-EP, CGRP and PGE2 in the pa-
tient’s body when it is used to treat cancer pain.

Methods

General data

A total of 95 patients who were diagnosed in our
hospital from May 2016 to July 2017 with malignant
tumors complicated with pain were enrolled. There were
60 males and 35 females, aged 30-78 years (mean+SD
48.31+5.39). The KPS score of all the enrolled patients
was 00 or higher, and the detailed general clinical data
of the enrolled patients are shown in Table 1. The di-
agnostic criteria for all malignant tumors were based
on the pathology and imaging. Among the enrolled pa-
tients, there were 23 cases of gastric cancer, 20 cases
of lung cancer, 15 cases of colon cancer, 10 cases of
esophageal cancer, 13 cases of breast cancer, 7 cases of
ovarian cancer and 5 cases of other cancers. This study
was approved by the ethics committee of Jining No.1
People Hospital. Signed informed consents were ob-
tained from all participants before the study. Exclusion
criteria: patients who used other morphine analgesics
before treatment, patients who received radiotherapy
or chemotherapy before and during Oxycontin therapy,
patients with pain caused by their non-cancerous diseas-
es, patients who could not undergo Oxycontin therapy
according to the course of treatment, or patients with
severe heart, liver or renal comorbidities.

Cancer pain grading

Grade O (no pain), Grade 1 (mild and tolerable pain,
for which medicine intervention was not needed), Grade
2 (moderate pain influencing sleep, etc., for which anal-
gesic treatment was needed), and Grade 3 (severe pain
seriously influencing the patients’ life, for which anal-
gesics were needed).

Therapeutic methods

All the enrolled patients took Oxycontin (10 mg per
tablet) provided by Mundipharma Pharmaceutical Co.,
Ltd. Beijing, China. Oxycontin was administered when
the patient expressed obvious pain, with an initial dose
of 10 mg/12 hrs. The drug was prohibited to be broken,
ground or chewed. If the pain was not relieved 24 hrs
after the patient took the drug orally, the dose could be
increased to 20 mg/12 hrs the next day, and so on, to
the maximum dose of 60 mg/12 hrs. Close attention was
paid to the pain improvement conditions of the patients
during treatment, so the dose of Oxycontin could be ad-
justed at any time. The treatment course was 2 weeks.

Detection of serum indexes

A total of 15 mL peripheral blood was drawn from
each enrolled patient 1 day before treatment and 2 weeks
after treatment, after fasting and water deprivation for
10 hrs overnight. The serum was taken to measure the
levels of B-EP, CGRP and PGE2 before and after treat-
ment using enzyme-linked immunoassay.

Table 1. General clinical data of the enrolled patients with
liver cancer

General data n (%)
Age (years)
>60 44 (46.32)
<60 51 (53.68)
Gender
Male 60 (63.16)
Female 35 (36.84)
KPS score
60 18 (18.95)
70 30 (31.58)
80 31 (32.63)
90 16 (16.84)
Site of pain
Visceral pain 39 (41.05)
Bone pain 25 (26.32)
Nerve pain 9(947)
Visceral pain + bone pain 4 (4.21)
Soft tissue pain 7 (7.37)
Visceral pain + nerve pain 6 (6.32)
Others 5(5.26)
Degree of pain
Moderate 23 (24.21)
Severe 72 (75.79)
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Assessment of therapeutic effects

Assessment of pain relief effects: Complete remis-
sion (CR): There was no pain after treatment. Partial re-
mission (PR): The pain was alleviated significantly after
treatment, and the patients had a basically normal life.
Mild remission (MR): The pain was alleviated slightly
after treatment, but there was still obvious pain that
affected the patients’ life. No remission (NR): The pain
was not alleviated at all after treatment.

Assessment of adverse reactions: Mild: There were
generally mild adverse reactions, which did not affect the
patients’ life. Moderate: there were relatively remark-
able subjective symptoms which affected the patients’
life and needed intervention with medical methods, but
the patients could undergo the Oxycontin therapy still.
Severe: The patients could not live a normal life, the
adverse reactions could not be relieved through clini-
cal treatment, and the Oxycontin therapy needed to be
stopped at once.

KPS score: 60 points: The patients were mostly in-
dependent in their daily life, but they needed help occa-

sionally; 70 points: The patients could live independent-
ly, but they could not maintain normal life and work; 80
points: The patients could barely participate in normal
activities, but there were some symptoms and signs; 90
points: The patients could conduct normal activities, but
there were mild symptoms and signs; 100 points: There
were no symptoms and signs. ZPS grading: Grades 0-1
(normal to mild symptoms which did not affect the pa-
tients’ life); Grades 2-3 (symptoms which seriously influ-
enced the patients’ life); and Grades 4-5 (severe bed rest
or death). QoL score: 0-20 points (extremely poor); 21-30
points (poor); 31-40 points (fair); 41-50 points (relatively
good) and 51-60 points (good).

Statistics

SPSS 19.0 software (Armonk, NY, USA) was applied
to process the data. The collected data were expressed
as mean + standard deviation. The quantitative data were
compared using t-test, and the qualitative data were
compared using x2 test. P<0.05 suggested that the dif-
ference was statistically significant.

Table 2. Comparison of analgesic efficacy before and after Oxycontin therapy

Time n Effective rate  Average analgesic time ~ Number of pain outbreaks per day
(%) () (n)
Before treatment 95 39.16 13.06+3.71 3.57+0.16
After treatment 95 8543 20.93+0.58 0.95+0.06
p value 0.000 0.001 0.001
Table 3. Adverse reactions after Oxycontin therapy
Adverse reaction n Severity Proportion (%)
Mild Moderate Severe
Nausea and vomiting 15 11 1 15.37
Constipation 10 7 3 0 10.96
Abdominal distension 8 6 2 0 871
Anorexia 6 4 2 0 6.32
Dizziness 4 2 2 0 446
Lethargy 3 3 0 0 3.08
Table 4. Comparison of scores related to QoL before and after Oxycontin therapy
Time n KPS score ZPS grading QoL score
(mean+SD) (mean+SD) (mean+SD)
Before treatment 95 60.37+8.56 3.77+0.68 40.03+5.13
After treatment 95 81.38+5.17 2.03+0.09 58.76+3.23
p value 0.016 0.037 0.029
Table 5. Comparisons of B-EP, CGRP and PGE2 levels before and after Oxycontin therapy (ng/L)
Time n B-EP CGRP PGE2
(mean+SD) (mean+SD) (mean+SD)
Before treatment 95 241.78+43.91 47.63+4.21 5.79£1.31
After treatment 95 188.53+40.27 21.05+3.73 2.13+0.70
p value 0.002 0.001 0.001
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Results

Comparison of analgesic efficacy before and after Oxy-
contin therapy

After the treatment with Oxycontin, the remis-
sion rate of clinical symptoms increased, the aver-
age analgesic time prolonged remarkably and the
number of pain outbreaks per day decreased nota-
bly. All the differences were statistically significant
(p<0.05) (Table 2).
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Figure 1. Correlation of mean analgesic time with B-EP.
The mean analgesic time was negatively correlated with
B-EP (r=-0.765, p<0.001).
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Figure 2. Correlation of mean analgesic time with CGRP.
The mean analgesic time was negatively correlated with
B-EP (r=-0.673, p<0.001).
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Figure 3. Correlation of mean analgesic time with PGE2.
The mean analgesic time was negatively correlated with
B-EP (r=-0.801, p<0.001).

Adverse reactions after Oxycontin therapy

For patients with cancer pain receiving Oxy-
contin therapy, the main adverse reactions were
nausea and vomiting, accounting for 15.37%, fol-
lowed by constipation (10.96%), abdominal disten-
sion, anorexia, etc. (Table 3).

Comparisons of scores related to QoL before and after
Oxycontin therapy

At 1 week after Oxycontin therapy, the KPS and
QoL scores of the enrolled patients increased, while
the ZPS score decreased remarkably, with statis-
tically significant differences (p<0.05) (Table 4).

Comparisons of B-EP, CGRP and PGE2 levels before
and after Oxycontin therapy

At 1 week after treatment with Oxycontin, the
levels of B-EP, CGRP and PGE2 of the enrolled pa-
tients were significantly lowered (p<0.05) (Table 5).

Analyses on the correlations of cancer pain degree with
the levels of B-EP, CGRP and PGE2

The average analgesic time was negatively
correlated with B-EP (r=-0.765, p<0.01), CGRP (r=-
0.673, p<0.01) and PGE2 (r=-0.801, p<0.01), which
had statistical significance (Figures 1-3).

Discussion

Among patients with late-stage malignant tu-
mors, the most common clinical manifestation is
pain at different parts of the body, seriously influ-
encing their QoL. At the same time, cancer pain is
a serious health problem related to public safety
that attracts concerns of the whole society [10]. The
leading therapeutic method for cancer pain is con-
trol through drugs. Relevant data have shown that
the pain relief rate can be as high as nearly 95% if
the drugs treating pain are selected and used ap-
propriately [11]. For patients with pain, the World
Health Organization has specifically proposed a
helping tool that provides references for clinical
medication using three-ladder medical treatment
methods [12]. Opioids are the most commonly used
and most important analgesia-related drugs. Simi-
lar to opioids, Oxycontin belongs to the third lad-
der of the three-ladder medical treatment, and it is
mainly used to patients with moderate to severe
cancer pain [13]. Oxycontin, also known as oxyco-
done hydrochloride controlled-release tablet, is a
kind of semisynthetic opioid receptor agonist [14].
There are many advantages using Oxycontin to
treat patients with cancer pain, such as short on-
set time, prolonged analgesic time and decreased
number of pain outbreaks [15]. Relevant studies
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have indicated that Oxycontin can exert the anal-
gesic effect within 1 hr in most of the patients with
pain who take the drug, and the average analgesic
time is about 12 hrs [10]. In addition to the rapid
onset, Oxycontin has relatively stable analgesic ef-
ficacy. This is because the controlled release rate of
Oxycontin is 62%, Oxycontin itself has no ceiling
effect, and generally it takes about 24 to 36 hrs to
reach a relatively stable status [17]. On the other
hand, Oxycontin has high bioavailability and good
analgesic efficacy. It can be administered orally,
so it is convenient for treatment. Moreover, it has
fewer and milder adverse reactions than other an-
algesics, and its utilization is not affected by age
[16]. The impact of Oxycontin on renal functions is
relatively small, and the amount of metabolic prod-
ucts has no reference value, so long-term use of
Oxycontin rarely leads to aggregation of metabolic
products [17]. Reactions of the digestive system
are the major adverse reactions, including nausea,
vomiting and constipation. If the patients receive
morphine for analgesia routinely, Oxycontin can
be used cooperatively, and it will not cause incom-
patibility [18]. In this research it was found that
among patients with cancer pain, after the treat-
ment with Oxycontin, the remission rate of pain
was increased obviously, the average analgesic
time was prolonged, the number of pain outbreaks
per day was decreased, and the QoL was improved.
All the differences were statistically significant
(p<0.05). Furthermore, fewer and milder adverse
reactions occurred. All the results are consistent
with the above conclusions.

The major mechanism of pain in patients with
malignant tumors is that the tumor itself affects or
directly compresses surrounding or distant senso-

References

1. Jamison RN, Raymond SA, Slawsby EA, Nedeljkovic
SS, Katz NP. Opioid therapy for chronic noncancer back
pain. A randomized prospective study. Spine (Phila Pa
1976) 1998;23:2591-600.

2. Mandema JW, Kaiko RF, Oshlack B, Reder RF, Stanski
DR. Characterization and validation of a pharmacoki-

netic model for controlled-release oxycodone. Br J Clin
Pharmacol 1996;42:747-56.

3. Watson CP, Moulin D, Watt-Watson J, Gordon A, Eisen-
hoffer J. Controlled-release oxycodone relieves neuro-
pathic pain: A randomized controlled trial in painful
diabetic neuropathy. Pain 2003;105:71-8.

4. Ackerman SJ, Mordin M, Reblando J et al. Patient-re-
ported utilization patterns of fentanyl transdermal sys-
tem and oxycodone hydrochloride controlled-release

JBUON 2018; 23(5): 1556

ry nerves, inducing excessive synthesis and release
of CRRP and directly increasing the expression of
B-EP, thus enhancing the sensitivity to pain [19].
The tumor tissue cells themselves can secret vari-
ous factors at different amounts, including TNF and
PGE2. Relevant studies have revealed the patients
with cancer pain can be alleviated with morphine.
However, if they have severe intractable pain, the
analgesic efficacy of morphine is not satisfactory.
The reason is that breakthrough pain can reduce
the patient QoL to a large extent via the excessive
psychological stress and impaired motor function
caused by pain [19]. Oxycontin is significantly re-
sistant to the levels of B-EP, CGRP and PGE2 of the
patients, and it alleviates pain by resisting allergy
and inhibiting immuno-inflammatory responses
of the body, decreasing the content of mucus and
increasing the absorption and decomposition of
proteins [20].

Conclusions

In this research, it was found that the levels
of B-EP, CGRP and PGE2 of the patients with can-
cer pain were lowered remarkably after treatment
with Oxycontin. Moreover, the analgesic efficacy
had negative correlations with the levels of B-EP,
CGRP and PGE2, indicating the more severe the
cancer pain, the higher the levels of B-EP, CGRP
and PGE2 will be. When Oxycontin decreases the
B-EP, CGRP and PGE2 levels of the patient, it can
effectively relieve the pain.

Conflict of interests

The authors declare no conflict of interests.

among patients with chronic nonmalignhant pain. J
Manag Care Pharm 2003;9:223-31.

5. Clohisy DR, Mantyh PW. Bone cancer pain. Cancer
2003;97:866-73.

6. Ratnayake G, Patil V. Preoperative gabapentin alone
or in combination with dexamethasone on postop-
erative pain relief after abdominal hysterectomies.
A randomized controlled trial. Egypt ] Anaesthesia
2015;31:107-13.

7. Chaudhary PD, Rastogi S, Gupta P, Niranjanaprasad
IB, Thomas R, Choudhury R. Pre-emptive effect of
dexamethasone injection and consumption on post-
operative swelling, pain, and trismus after third molar
surgery. A prospective, double blind and randomized
study. J Oral Biol Craniofac Res 2015;5:21-7.



Effects of Oxycontin in the treatment of cancer pain

1557

10.

11.

12.

13.

Zhang WZ, Yu W], Zhao XL, He BX. Pharmacoeconom-
ics evaluation of morphine, MS contin and oxycodone
in the treatment of cancer pain. Asian Pac ] Cancer Prev
2014;15:8797-8800.

Maloney CM, Kesner RK, Klein G, Bockenstette J. The
rectal administration of MS Contin: Clinical impli-
cations of use in end stage cancer. Am ] Hosp Care
1989;6:34-5.

GaoJ, Chen S, Lin S, Han H. Effect of music therapy on
pain behaviors in rats with bone cancer pain. JBUON
2016;21:466-72.

Quality improvement guidelines for the treatment of
acute pain and cancer pain. American Pain Society
Quality of Care Committee. JAMA 1995;274:1874-80.

Barrera-Chacon JM, Mendez-Suarez JL, Jauregui-Abris-
queta ML, Palazon R, Barbara-Bataller E, Garcia-Obrero
I. Oxycodone improves pain control and quality of life
in anticonvulsant-pretreated spinal cord-injured pa-
tients with neuropathic pain. Spinal Cord 2011;49:36-
42.

Phan NQ, Blome C, Fritz F et al. Assessment of pruritus
intensity: Prospective study on validity and reliability
of the visual analogue scale, numerical rating scale
and verbal rating scale in 471 patients with chronic
pruritus. Acta Derm Venereol 2012;92:502-7.

14.

15.

16.

17.

18.

19.

20.

Weiss R], Forsberg JA, Wedin R. Surgery of skeletal
metastases in 306 patients with prostate cancer. Acta
Orthop 2012;83:74-9.

Schmidt-Hansen M, Bennett MI, Arnold S, Bromham
N, Hilgart JS. Efficacy, tolerability and acceptability of
oxycodone for cancer-related pain in adults: an updated
Cohrane systematic review. BM]J Support Palliat Care
2018;8:117-28.

Komatsu T, Kokubun H, Suzuki A et al. Population
pharmacokinetics of oxycodone in patients with
cancer-related pain. J Pain Palliat Care Pharmacother
2012;26:220-5.

Bercovitch M, Adunsky A. High dose controlled-release
oxycodone in hospice care. ] Pain Palliat Care Pharma-
cother 2006;20:33-9.

Ferrarese F, Becchimanzi G, Bernardo M et al. Pain
treatment with high-dose, controlled-release oxyco-
done: An Italian perspective. Ther Clin Risk Manag
2008;4:665-72.

World Health Organization. The World Health report
1998. Life in the 21st century: A vision for all. Report of
the Director-General. Education for Health 1998:391-2.
Cleeland CS, Gonin R, Hatfield AK et al. Pain and its
treatment in outpatients with metastatic cancer. N
Engl J Med 1994;330:592-6.

JBUON 2018; 23(5): 1557



