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Abstract

Background Pain is one of the most commonly reported symptoms in patients with advanced cancer, but is still less than
optimally treated. The effect of traditional Chinese medicine in cancer pain treatment is nowadays getting more and more
attention.

Objective To investigate the effect of a coix seed oil injection on cancer pain relief in a cancer center in a tertiary hospital in China.
Methods Patients in the treatment group received a coix seed oil injection for 2 weeks, while patients in the control group
received equivalent 0.9% saline. The numeric rating scale was used to assess the pain level. The Quality of Life Questionnaire-
Core 30 was used to assess life quality. The adverse drug reactions during the treatment process were observed.

Results Patients in the coix seed treatment group had significantly superior efficacy on pain control over those in the control
group. Coix seed therapy significantly improved patients’ scores reflecting by the Quality of Life Questionnaire-Core 30 (QLQ-
C30) scale. In addition, the occurrence of adverse reactions such as constipation and nausea in the treatment group was
significantly lower than that in the control group.

Conclusion The coix seed oil injection effectively reduced the pain level of cancer patients, significantly improved their life

quality, and had no obvious adverse effects.
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Introduction

Pain is one of the most commonly reported symptoms in pa-
tients with advanced cancer and has been widely accepted to
be considered as “the fifth vital sign” [3, 11, 18]. Studies have
shown that 25% of patients with early-stage cancer suffer from
cancer pain, while 60 to 80% of patients with advanced cancer
suffer from cancer pain [15, 22]. Cancer pain not only results
in physical discomfort, but also interferes with patients’ life
quality in terms of mentality, physiology, and society. Despite
a lot of advances have been achieved in improving cancer pain
management, many cancer patients are still less than optimally
treated. With the number of cancer patients increasing year by
year, the number of patients inflicted by cancer pain will rise
markedly. Therefore, it is of great importance for clinical care
givers to control cancer pain with their best efforts.
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Coix lacryma-jobi, also called Job’s tears, is a genus of
Asian and Australian plants in the grass family. It is mainly
planted in India, Japan, and China as a source of food, med-
icine, and ornamentation [24]. Coix seed and its active com-
ponents have been reported to demonstrate many pharmaco-
logical effects, including anti-inflammatory, antioxidant activ-
ity, and anti-cancer activities [6, 20, 23]. As a traditional
Chinese medicine, coix seed has been traditionally used for
neuralgia, rheumatism, wart treatment, diuretic, promoting di-
gestion, and inflammatory treatment [19]. Coix seed is now
sometimes used in clinic to coordinate with chemotherapy [6,
8, 14]. However, few studies have investigated the effect of
coix seed on cancer pain relief. Therefore, this study is aimed
to evaluate its effect (Kanglaite injection, a coix seed oil ex-
tract) on relieving cancer pain in our oncology department.

Materials and methods
Study population

This study is ethically approved by the Human Research
Ethics Committee of the Hospital and the Health Science

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00520-018-4313-z&domain=pdf
http://orcid.org/0000-0002-3186-0164
mailto:liangjunpku@126.com

462

Support Care Cancer (2019) 27:461-465

Center. All participants have signed the written informed con-
sent. The inclusion criteria are as follows: diagnosed with
advanced cancer by histopathology, with mild to severe pain,
and ages more than 18 years old; mentally fully conscious and
have good compliance; and with no history of psychosis, drug
addiction, or anesthetics abuse. The exclusion criteria are as
follows: presence of unconsciousness, severe cardiac, hepatic,
or renal dysfunction (with alanine transaminase > 20 times of
upper limit of normal, or creatinine clearance <30 ml/min)
and inability to understand the pain scale.

The sample size estimation of this study was calculated
according to the data of a pilot study, setting a power of test
as 0.9 and a significance level as 0.05. Ninety patients
admitted to our oncology department from August 2015
to July 2016 and were included in this study, including
51 males and 39 females, with ages ranging from 34 to
78 years old. By using a random number table, patients
were randomly divided into coix seed treatment group
and control group; each contained 45 patients. The treat-
ment group consisted of 25 males and 20 females, with
average age of 61 years old, wherein 5 cases are mild pain
(numeric rating scale (NRS) score 1-3), 26 are moderate
pain (NRS score 4-6), and 14 are severe pain (NRS score
7-10). The control group consisted of 27 males and 18
females, with average age of 59 years old, wherein 4 cases
are mild pain, 25 are moderate pain, and 16 are severe pain.
The details of patients’ demographic characteristics are
listed in Table 1.

Treatment method

Patients in the coix seed treatment group received a coix
seed oil injection (Kanglaite injection, Zhejiang Kanglaite
Pharmaceutical Co., Ltd., China) 100 ml: 10 g, slowly
intravenous drip, at a rate of approximately 2 ml/min,
once daily, for 2 weeks. Patients in the control group
received equivalent 0.9% normal saline. The main ingre-
dient of Kanglaite injection is coix seed oil for injection,
and the excipients are soybean phospholipids and glycerol
for injection. Kanglaite injection is approved by the
Chinese Food and Drug Administration (no. Z1097009)
for its actions of anti-cancer and enhancing the therapeu-
tic efficacy of radiotherapy and chemotherapy when com-
bined with them. The possible mechanisms of action in-
clude inhibiting cancer cell proliferation, inducing apopto-
sis of cancer cells, downregulating genes such as
cyclooxygenase-2 and matrix metalloproteinases, and
inhibiting NF kappa B and protein kinase C signaling that
has recognized importance in neoplasia [8, 21, 23].
Except for the main experimental interventions, patients
in both groups received some supportive care medica-
tions. In the control group, patients with mild pain that
had no impact on sleep were not given analgesics.
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Patients with moderate pain were given oral acetamino-
phen or weak opioids like codeine. Patients with severe
pain were given strong opioids like morphine. For break-
through pain, 10-20% of previous 24-h morphine dosage
were given. In the treatment group, patients were not giv-
en routine analgesics. But if uncontrolled or intolerable
pain occurred, morphine was used, which was seldom
seen as the treatment progressed.

Outcome measurements

The effect of pain relief, the improvement on life quality, and
adverse drug reactions were observed. All the data were ob-
tained by independent trained nurses who were blinded to the
study grouping.

* Assessment on pain control. Before treatment, NRS score
was measured as a basic pain level. After 2-week treat-
ment, the NRS score was measured again to assess the
effect of pain control. The NRS score was measured by
an independent nurse who was blinded to the study
grouping.

+ Assessment on life quality. The Quality of Life
Questionnaire-Core 30 (QLQ-C30) from The European
Organization for Research and Treatment of Cancer
(EORTC) was used to assess life quality [17]. An inde-
pendent nurse was trained to get familiar with the appli-
cation of the questionnaire before the study started. When
used, the questionnaire was translated into Chinese lan-
guage. Before and after the treatment, patients were re-
quired to complete the questionnaire under the instruction
of'the trained nurse. Then, the questionnaires were collect-
ed and data were obtained. Higher score in functional
domain and general health domain, or lower score in
symptoms domain represents a higher quality of life.

* Adverse effects observation. After the treatment was
started, two nurses were designated three times daily to
observe the adverse effects including constipation, nausea,
vomiting, dizziness, drowsiness, and dysuria. Also, pa-
tients were encouraged to report to the nurses if these
adverse effects occurred. The episodes of adverse reac-
tions occurring were documented.

Statistical analysis

GraphPad prism 6 was used for statistical analyses. The chi-
square test was used for enumeration data comparison. The ¢
test was used for measurement data comparison between two
groups. For multiple comparisons, analysis of variance was
used followed by Sidak’s test. Differences were considered as
statistically significant at p < 0.05.
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Table 1 Demographic characteristics of participants
Treatment (n =45) Control (n=45) Total (n=90) t (df), chi-sq, p value
Age (years)® 61.43+16.41 59.32+15.33 60.38+17.76 1 (88)=0.6303, p=0.5301
Gender® Male 25 27 52 Chi-sq=0.1822, p=0.6695
Female 20 18 38
Primary tumor” Lung/respiratory 8 6 14 Chi-sq=4.361, p=0.7373
Gastrointestinal 6 9 15
Breast 4 7 11
Urogenital 10 5 15
Pancreas 5 6 11
Liver 4 6 10
Gynecological 5 3 8
Others 3 3 6
Pain level® Mild 5 4 9 Chi-sq=0.2641, p=0.8763
Moderate 26 25 51
Severe 14 16 30

#Mean and standard deviation

® Frequencies
Results
Efficacy of pain control

Before treatment, there were no differences in pain scores
between coix seed group and control group (5.600+0.3216
and 5.822 + 0.3151, respectively, p = 0.9823). After treatment,
pain scores in both groups were obviously decreased, but pa-
tients in the coix seed-treated group had more significantly
decreased pain score as compared to those in control group
(2.556+0.3041 vs. 3.844 +£0.3773, p=0.0257) (Table 2).

Effect on life quality

Coix seed therapy significantly improved the patients’ scores of
all the five functional domains and general health domain and
decreased the patients’ scores of all the three symptom domains,
whereas the control therapy only significantly decreased the
patients’ score of the pain domain, the other domains were
not significantly changed. Importantly, after the coix seed treat-
ment, the scores of functional domain and general health do-
main were markedly improved as compared to those after con-
trol treatment. In addition, the scores of three symptom domains

Table 2 Pain control in two groups before and after treatment

in the coix seed treatment group were all markedly decreased as
compared to those in the control treatment group.

In the five independent domains, coix seed therapy signifi-
cantly decreased the scores of insomnia, inappetence, and diar-
rhea, but increased the score of constipation, whereas the score
of financial difficulty was not significantly changed. The con-
trol therapy significantly decreased the score of inappetence and
increased the score of constipation, whereas the scores of the
other three domains were not significantly changed. The scores
of insomnia, inappetence, constipation, and diarrhea in the coix
seed treatment group were all significantly lower than those in
the control treatment group (Table 3).

Occurrence of adverse reactions

Patients in the two groups both presented some common
analgesic-related adverse reactions such as constipation, nau-
sea, vomiting, dizziness, drowsiness, and dysuria. The occur-
rence rates of constipation and nausea in the coix seed treat-
ment group were significantly lower than those in the control
treatment group, whereas the occurrence rates of other adverse
reactions in the two groups had no statistically significant
difference (Table 4).

Coix seed (n=45)

Control (n =45)

Before treatment

After treatment

Before treatment After treatment

Pain score (means = SD) 5.600 £ 0.3216

2.556 +0.3041%°

5.822+£0.3151 3.844 +0.3773%

#p<0.05 vs. “before treatment” in the same group
© p<0.05 vs. “after treatment” in the control group
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Table 3 Score of QLQ-C30 (V3.0) scale in the two groups

Coix seed (n=45)

Control (n =45)

Before treatment After treatment Before treatment After treatment
Functional domain Physical function 65.53 £11.26 7824 +11.86™° 67.64 £ 12.58 71.25+10.13
Role function 62.74 +12.43 73.53 + 12.64%° 63.62 £+ 13.65 68.62 + 16.63
Emotional function 58.12 £ 11.54 71.64 + 13.28%° 57.89 £9.42 62.28 +14.35
Cognitive function 53.69 £ 10.96 68.72 + 17.53*° 5595 +11.47 57.77 £15.48
Social function 53.86 £9.97 67.79 + 13.45%° 52.71 £ 16.63 55.82+16.67
General health domain 41.87 + 18.63 67.43 + 19.74%° 4136+ 15.34 43.62 + 14.62
Symptoms domain Fatigue 41.76 + 12.74 28.24 + 11.76*° 4274 +11.17 39.60 = 11.70
Nausea/vomiting 35.76 £ 12.69 23.54 +11.31%° 35.78 +14.34 32.44 +13.30
Pain 9542 +£12.25 56.32 + 14.49%° 93.45+13.34 68.53 £ 15.54%
Insomnia 4246 £13.12 2821 + 12.11%° 43.13 £15.31 37.28 £16.12
Inappetence 4824 +£12.26 36.89 + 12.36*° 46.40 = 10.34 40.54 +13.32*
Constipation 31.67 £ 11.46 52.34 + 14.20° 2841 +11.23 62.64 + 14.65"
Diarrhea 2243 £12.45 16.54 +12.21*° 20.48 +11.53 19.54 £10.36
Financial difficulty 38.16 + 16.94 4240 +16.58 36.86 + 16.95 4123 +£17.92

#p<0.05 vs. “before treatment” in the same group
® p <0.05 vs. “after treatment” in the control group

Discussion

A good control of cancer pain has been considered as an
essential problem in cancer rehabilitation and palliative treat-
ment. Although pain relief for cancer patients is acknowl-
edged to be a basic human right, the realities of cancer pain
management are not satisfying, even in many developed coun-
tries [4]. In China, pain control for cancer patients is still
waiting for further improvement. Some Chinese researchers
reported that more than 52% of nurses regarded cancer pain as
unavoidable and incurable, thus leaving patients to endure the
pain as it should be. More than 64% of nurses had an obscure
comprehension for cancer pain definition and sometimes
distrusted cancer patients’ complains about pain with varying
degrees [13]. So, despite advances in cancer pain control,
there still remain large gaps, especially in developing coun-
tries, to achieve the goal of painless sleep, painless rest, and
painless activities for cancer patients.

The benefit from pain management interventions for cancer
patients mainly reflected in pain control and life quality im-
provement. But while the analgesic effect of opioids is en-
hanced with the increase of dosage, so does the adverse

Table 4 Occurrence of adverse reactions

reactions [10]. This is one of the reasons that the treatment
effect of opioids on cancer pain relief is not desirable. Other
treatment methods for cancer pain, such as biotherapy and
surgery, more or less, have their limitations or intolerable ad-
verse effects for cancer patients [12]. So, the traditional
Chinese medicine, known for its good efficacy and few side
effects in cancer pain treatment, is nowadays getting more and
more attention [16].

Coix seed and its extract have been demonstrated to have
many effects including anti-inflammatory, antioxidant, xan-
thine oxidase inhibitory, and anti-cancer activities [2, 24]. In
our cancer center, Kanglaite (coix seed oil extract) injection is
mainly used to coordinate with chemotherapy. We intended to
investigate if Kanglaite also had a pain relief effect in cancer
patients. In the present study, we evaluated the pain control
effect of Kanglaite injection and found that it can significantly
reduce the pain level and improve life quality of cancer pa-
tients, while the side effects were relatively few. Regarding the
mechanism of action for analgesia with coix seed extract, little
literatures have discussed before. But previous studies men-
tioned that coix seed significantly downregulated gene expres-
sions of cyclooxygenase-2 and reduced the prostaglandin E2

Group n Constipation Nausea Vomiting Dizziness Drowsiness Dysuria Others
Treatment 45 22¢ 6" 4 5 3 4 2
Control 45 28 12 7 5 6 3

#p<0.05 vs. control group
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level in serum [7, 21], which are two substances strongly
related to pain pathways [1, 5, 9]. Therefore, we speculated
that the pain relief effect of coix seed in our study may be to a
certain extent mediated by those two mechanisms. However,
further studies are still needed to confirm this speculation and
to elucidate the underlying mechanisms.

Conclusion

This study provided evidence that the coix seed oil injection
effectively reduced the pain level of cancer patients suffering
from mild to severe pain, significantly improved their life
quality, and had no obvious adverse effects. But caution
should be used in generalizing the results in other countries,
because this paper is limited to a single-center study of ad-
vanced cancer patients in China.
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