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Case Report
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Abstract

Introduction: The research evidence supports the effectiveness of acupuncture as an alternative or supplementary therapy for back
pain and some of musculoskeletal pains. On the other hand, the use of opioids in the management of cancer pain is common. The
effectiveness of acupuncture on the amount of pain and the level of cortisol in opioid-dependent patients has not been addressed
so far.
Case Presentation: A 54-year-old man with metastatic cancer under chemotherapy and methadone maintenance treatment after 4
weeks of assessment at baseline received an auricular acupuncture treatment for 1 month. Saliva Cortisol Index was evaluated, using
Salvi tests and the pain level was evaluated twice a week through a visual analog scale (VAS). Data were analyzed, using multiple
baseline method in the form of pattern A-B.
Conclusions: Primary outcome showed that cortisol levels decreased significantly during the acupuncture treatment. Secondary
outcomes showed that acupuncture was accompanied by a decrease in the back pain. These findings, in addition to confirmation of
the effectiveness of acupuncture on psychological and biological indicators, indicate the role of complementary therapies in cancer
management and its side effects.
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1. Introduction

The use of opioids in pain management in patients
with cancer is a common phenomenon around the world
(1). On the other hand, the experience of high levels of back
pain after surgery in colon cancer survivors have been re-
ported (2).

Auricular acupuncture (AA) is a specific type of
acupuncture described first in 2,500 BC, presently, exe-
cuted in National association protocol of acupuncture
(NADA), and it is an evidence-based approach.

Traditionally, cortisol measurements are used as an in-
dicator to evaluate pain (3). Since a saliva sample is a nonin-
vasive and less troublesome method compared with blood
samples, it is used for research purposes. Several studies
were conducted on the effectiveness of acupuncture on
cortisol level (4, 5).

2. Case Presentation

This study is a case report in the form of pattern A-B. The
patient was a 54-year-old man with metastatic colon cancer

in stage IV under chemotherapy treatment and taking Ox-
aliplatin with dose of 130 mg/m2 and Epirubicin with the
dose of 50 mg/m2. The patient was treated with methadone
maintenance for 21 months (Syrup, 8 - 12 cc/per day) and
was chosen, using purposive sampling method.

Acupuncture was performed 3 times a week for 4 weeks
(12 sessions) and each session took 30 to 45 minutes. Dur-
ing the session 5, points of the ear called Sympathetic, Shen
Men, kidney, liver, and lungs were intervened. Acupunc-
ture was performed in both ears, using disposable stain-
less steel needles (0.25 + 13 mm) with a depth of 2 to 3 mm
and using manual stimulation by a trained doctor and an
acupuncturist (second author, K. P).

Cortisol was randomly evaluated 2 days a week, 3 times
per day, and the mean of 3 samples was considered a crite-
rion. Cortisol was collected from saliva by Salvi tests. The
patient put saliva through a small straw into labeled tubes
with the time and date. The patient was taught about eat-
ing, brushing teeth, or any drink (except water) in hours
prior to the testing session. In order to ensure the lack of
influence of sampling from cortisol awakening response,
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Figure 1. Salivary Cortisol Level

all the laboratory assessment was performed after 11 A.M.
(96%, between 11 A. M. and 3 P.M.). The cortisol samples
were stored at -20°C or below until the evaluation. The
level of cortisol was determined, using an enzyme-linked
immunosorbent assay kit (ELISA) that was designed to an-
alyze the saliva. Also, in order to evaluate pain index, vi-
sual analog scale (VAS) was used. In this study, the in-
formed consent was obtained and the whole process was
carried out based on the latest version of the declaration
of Helsinki. Standard deviation and autocorrelation were
provided in the form of visual line graphs, and they were
assessed, using protocol design model of case study indi-
vidually with multiple baseline. A-B design is used to assess
behavioral and psychological interventions and the pur-
pose of this statistical design is to compare 2 treatments
over time or to compare a treatment with control condi-
tions in single subjects (6).

3. Discussion

Primary outcome showed that 4 weeks of acupunc-
ture was associated with decreased salivary cortisol (Fig-
ure 1). The findings of this study are consistent with the
results of a study conducted by Wei et al., (4) stating that
the use of acupuncture through promoting adrenocorti-
cotropic hormone and the secretion of plasma cortisol led
to the regulation of hypothalamic-pituitary-adrenal (HPA)
axis activity in the mice with asthma. Also, Guo et al. (5)
showed that acupuncture has a significant effect on the
level of morning salivary cortisol. The secondary outcome
of this study showed that acupuncture reduced the pain
symptoms of back pain in the studied patients. Consistent
with the findings of the present study, the results of a study
carried out by Hsieh et al. (7) showed that laser acupunc-
ture had a significant effectiveness on reducing neurolog-

ical symptoms in patients under Oxaliplatin treatment in-
duced by peripheral neuropathy. The study performed by
Zhou et al. (8) demonstrated that the use of acupuncture
is associated with enhancing the quality of life and reduc-
ing gastrointestinal symptoms in patients with advanced
gastric cancer. Acupuncture, as an assure technique, can
adjust the levels of cortisol and can reduce pain in patients
with colon cancer.
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