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Bone metastases is one of the most common causes of pain in cancer patients and have a
significant effect on their quality of life. The most common symptom of bone metastases is pain
that gradually develops. Morphine is used to relieve pain in these patients, but poorly accepted
due to its adverse events. Therefore, the current study was aimed to compare the effect of
sublingual buprenorphine, with certainly lower complications with morphine. Fourth patients
were divided into 2 groups. In group A, metastatic cancer patients received 2.5 mg of intravenous
morphine. Furthermore, in group B, sublingual tablet of buprenorphine (one-fourth of a 500 µg
tablet) was administered sublingually. Pain was measured 15, 30, and 45 minutes after the onset
of pain using visual analog scale ruler. Based on the obtained data, two groups A and B were
compared using SPSS 23 software. There was a significant difference between the patient's pain
intensity after 15 and 30 minutes from the onset of pain in both groups. Due to the fact that the
duration of the effect of morphine is 3-4 hours and the duration of the effect of sublingual
buprenorphine is 6-8 hours, morphine showed fast acting forms of opioids (P= 0.001). The
required dose level on the first day was similar in both groups and there was no statistically
significant difference between the two groups. While on the second and third days, the median
dose in group A (morphine) was greater than group B (buprenorphine), indicating prolonged
duration of action for buprenorphine compared with morphine, thus requiring lower subsequent
doses. The results of this study suggested that sublingual buprenorphine is a higher effective
drug compared to intravenous morphine during and after operation. With regard to easy and
painless administration, it seems that its use can be useful in controlling pain due to bone
metastases in cancer patients.
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breast or prostate cancer may have a longer survival time.
Patients with breast or prostate cancer who have only
bone metastases, have a mean survival from 2 to 4 years,
as reported.6,7 Apart from whether the survival time is
only of few months to several years, these patients
generally need active treatment, for pain, mobility,
hypercalcemia, pathological fractures, neurological
disorders, anxiety, depression, spinal cord or neural roots
compression, all symptoms that affect patient quality of
life.8 The most common symptom of bone metastases is
a localized pain that progresses gradually. This pain may
be more severe at night and a good pain control in these
patients can lead to a significant improvement in their
quality of life.9 In many patients, pain control can be
achieved using the World Health Organization (WHO)

Bone metastases are one of the most common causes of
pain in cancer patients and have a significant effect on
their quality of life.1 It is difficult to accurately determine
the incidence of bone metastases, but it is estimated that
more than 100,000 patients in the United States are
diagnosed annually with metastatic bone disease.2 The
incidence of bone metastases is largely dependent on the
initial site of cancer, and breast, prostate and lung cancers
are the source of metastases for most cancer patients.3
Other tumors tend to have bone involvement include
thyroid, melanoma and kidney, along with hematologic
malignancies including myeloma and lymphoma that can
also cause bone pain and destruction.4,5 The average
survival rate of patients with bone metastases is of
several months. Patients with bone metastases from
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into 2 groups. In group A, metastatic cancer patients
received 2.5 mg of intravenous morphine, 5 minutes after
the onset of pain, and then the pain was measured 15, 30,
and 45 minutes after the onset of pain with visual analog
scale (VAS) Ruler. Group B cancer patients received
buprenorphine tablet sublingually (one fourth of the
tablet of 500 μg), and pain was measured 15, 30, and 45
minutes after the onset of pain. In addition, patients in
each of the two groups were asked to measure their pain
using VAS Ruler every time they had pain. This
procedure lasted for up to 3 days, and pain was relieved
every time patients had pain. In case of complications,
the type of complication was recorded. At the end of the
pain phase, the patients of each group discontinued the
narcotic drugs to an acceptable level for 3 days and in
case of pain, pain was recorded. Based on the goals and
data, the two groups A and B were compared and
analyzed statistically.

Table 1. Inclusion and exclusion criteria
Inclusion criteria
1. The pain caused by metastatic cancers including
breast, lung, prostate
2. Indication of narcotic prescription according to
reference sources
3. Age 15 to 70 years
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Exclusion criteria
1. Pain caused by metastatic cancers other than
breast, lung and prostate
2. Drug addicts
3. Use of other drugs and painkillers
4. Use of pain reduction techniques such as nerve
block
5. Use of other drugs affecting the severity of the
medication

Sample size
The sample size was estimated to be 20 for each group
using the following formula:
2𝑆𝑝 2 (𝑍1−∝/2 + 𝑍1−𝛽 )2
𝑛=
𝑑2
In the formula, the first type error (α) and second type
error (β) were considered as 5% and 2%, respectively.
Also, the standard deviation (SD) and the effect size (d),
based on the values obtained by Abdolhosseinpour et al.16
were calculated as 0.5 and 13%, respectively.
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Pain Control Protocol. Stage I is the use of non-opioid
analgesics, such as asthenophenone or NSAIDs. The use
of weak opioids, such as codeine, is recommended in
stage II, and stage III involves the use of strong opioids
such as morphine.11 Morphine is currently used to relieve
pain in these patients. Morphine is poorly accepted by
patients because of the addictive nature of the drug;
however, patients are forced to use this drug for pain,
which sometimes may be addicted to drug of the primary
illness. Morphine, due to its intravenous administration,
can cause atherosclerosis, obstruction, and vascular
damage in these patients, and may also impair
chemotherapy.12 Patients sometimes experience nausea,
vomiting, and loss of consciousness and respiratory
disorders after receiving morphine.13 The availability of
an appropriate alternative medicine is one of the needs of
these patients, able to demonstrate the analgesic effect of
morphine, without effects and complications.
Buprenorphine is a partial opioid agonist of the µreceptor, which exhibit no adverse effects due to
antagonistic properties; it is currently used in the
treatment of opiate dependence, and it has a special place
in the treatment of these patients.14 Buprenorphine is used
sublingually and can be well tolerated in cancer patients
with digestive problem, leading to reduction of the need
for the use of injectable analgesics in these patients. Now,
the use of this drug, which is used only in the treatment
of opioid dependence, can be potentially considered as a
major step in the treatment of cancer pain, without
concerning for dependence or complications.15
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Data analysis
Data were analyzed using SPSS version 23 software.
Furthermore, paired sample t-test, and chi-square were
applied for statistical analysis.
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Ethical considerations
The ethics committee of Arak University of Medical
Sciences (code-2-173-93) approved this study.
Prescribing of narcotic drugs in patients referred to pain
is generally mentioned. Reference sources do not
mention any differences between non-addicted patients
and substance dependent patients. Scientific sources have
recommended the use of narcotic buprenorphine or
morphine, so this study is ethically consistent with the
Helsinki declaration. According to the protocol, in the
absence of control of pain with buprenorphine, the next
step is to use morphine in a controlled manner.

Results
This study is a single-blind trial designed to compare the
effect of sublingual buprenorphine and injectable
morphine on the reduction of bone metastases pain in
cancer patients. Forty patients were enrolled in this study.
In the first stage, 20 patients were included in group A
(morphine) and 20 patients in group B (buprenorphine).
In the second stage, group A (buprenorphine) and group
B (morphine) received the desired medication. In the
morphine group, 3 were female and the rest were male;
in the buprenorphine group, 4 were female and the rest

Materials and Methods
This study was a before and after clinical trial. All
subjects were recruited using convenience sampling. The
population of the study consisted of 40 metastatic cancer
patients admitted to Ayatollah Khansari Hospital in Arak,
Iran, who suffered from pain. Inclusion and exclusion
creteria are listed in Table 1. Fourth patients were divided
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Table 2. Frequency distribution of drug use
Group
Complications

P value
A

B

frequency

4

2

percent

20

10

frequency

3

4

percent

15

20

frequency

1

1

percent

5

5

frequency

1

1

percent

5

5

frequency

1

1

percent

5

5

frequency

2

10

percent

10

50

frequency

4

percent

20

frequency

4

percent

20

0.045

Nausea

Dyspnea

0.003

hypotension

1.000

Constipation

1.000

0.001
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Lethargy
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Decreased body
temperature

1.000

0

Itching

0.001

0
0

0.001

0
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Urinary retention

buprenorphine group (P <0.05), and complications like
dyspnea and lethargy were higher in the buprenorphine
group in comparing with the morphine group (P
<0.0005). Complications such as decreased pressure,
constipation and decreased body temperature did not
show any significant difference in both groups (Table 2).
Pain was measured in both groups based on VAS ruler,
the highest of which was determined to be 10. The mean
pain intensity based on VAS 15 minutes after the onsets
of pain in group A (morphine) and group B
(buprenorphine) was determined as 2.75 ± 0.96 and 4.50
± 1. 57, respectively. The mean pain in group A was 1.83
± 0.89 30 minutes after the onsets of pain and in the group
B (buprenorphine) was 2.30 ± 1.83.
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were male. The mean age in the group of morphine and
buprenorphine was 52.06 ± 7.95 and 52.68 ± 8.45,
respectively. Independent T-test showed that the mean
age of the subjects in the two groups was not statistically
significant. Considering the results of Chi-square test,
there was no significant difference between the two
groups in terms of gender (P <0.05). As indicated in
Table 2, the most frequent side effects of the drug in
group A (morphine) were nausea (20%, 4), itching (20%,
4), and urinary retention (20%, 4), while, lethargy (50%,
10) and dyspnea (20%, 4 persons) were the most frequent
in group B (buprenorphine). Drug side effects such as
nausea, itching and urinary retention were significantly
higher in the morphine group as compared to

Table 3. The mean pain intensity in the two groups
group

number

mean

Standard
deviation

A

20

2.75

0.96

B

20

4.50

1.57

A

20

0.80

0.89

B

20

2.30

1.83

A

20

0.05

0.22

B

20

0.20

0.52

Pain intensity 15 min

P value

0.001

Pain intensity 30min

0.002

Pain intensity 45 min

0.246
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Fig 1. The mean pain intensity in the two groups
Fig 1. The mean pain intensity in the two groups

Fig 2. The average dose required in two groups
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secondary tumor (metastasis) is of the same type of
primary tumor. For example, if breast cancer spreads to
bones, cancer cells in the bone are in fact breast cancer
cells.17 When cancer cells, such as lung, breast, prostate,
thyroid and/or others reach the bone, bone metastasis
begin to develop.18 Clinical complications of the cancer
include cardiovascular disease, respiratory system and
urinary tract involvment, muscle weakness, osteoporosis,
severe pain, etc. Despite all the progresses made in
clinical pharmacology, proper control of pain in this case
is still under discussion.19,20 Therefore, the aim of this
study was to compare the effect of sublingual
buprenorphine with injectable morphine on the reduction
of pain associated with bone metastasis in cancer
patients. The findings of this study showed the efficacy
of sublingual buprenorphine in increasing the duration of
analgesia and reducing the amount of pain more than
intravenous morphine, as well as reduction of the drug
side effects and its deprivation. Mean age in both groups
was not statistically significant. There was no significant
difference between the two groups regarding sex
variable. The mean of pain intensity 15 and 30 minutes
after the onset of pain in both groups did not show
significant difference. The reason is that the duration of
morphine activity is 3-4 hours and the duration of
sublingual buprenorphine is 6-8 hours, thus morphine
showed its effect in the early minutes indicating that the
onset of the effect of the morphine drug is shorter than
that of buprenorphine, but there was no significant
difference between the two groups. The mean of the
required dose on the first day was the same in both groups
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Independent T test revealed a significant difference
between pain severity in 15 and 30 minutes after the onset
of pain in both groups. The reason is that the duration of
morphine action is approximately 3-4 hours and the
duration of sublingual buprenorphine is 6-8 hours.
Morphine therefore acts earlier in the first few minutes (P
value = 0.001). Furthermore, the severity of pain in
groups of A and B was determined as 0.05 ± 0.022 and
0.20 ± 0.52, respectively. However, no statistically
significant difference between the two groups was found
(P = 0.246) (Table 3 and figure 1). The mean of the
required dose in group A (morphine) was calculated on
the first, second and third day to be 1.50 ± 0.76, 2.10 ±
0.71 and 2.05 ± 0.75, respectively. The mean of the
required dose in Group B was also determined on the
first, second and third day to be 1.55 ± 0.60, 1.20 ± 0.83,
and 1.105 ± 0.55, respectively. Based on the results
presented herein, independent T-test showed that the
number of doses needed on the first day was the same in
both groups and there was no significant difference
between the two groups. While on the second and third
days, the mean number of doses in group A (morphine)
was greater than group B (buprenorphine), indicating that
the duration of the effect of buprenorphine was greater
than morphine and required a lower number of
subsequent doses (Table 4 and Figure 2).

N

When the cancer cells escape from the primary tumor,
they move through lymph or blood ways to other parts of
the body, where secondary tumors may develop. The

Table 4. The mean dose required in the two groups
group

number

mean

Standard
deviation

A

20

1.5

0.76

B

20

1.55

0.60

A

20

2.10

0.71

B

20

1.20

0.83

A

20

2.05

0.75

B

20

1.10

0.55

first day

P value

0.819

second day

0.001

third day

0.001
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List of acronyms
visual analog scale - VAS
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and there was no significant difference between the two
groups. While on the second and third days, the mean
number of doses in group A (morphine) was greater than
group B (buprenorphine), indicating that the duration of
the effect of buprenorphine was greater than morphine
and required a lower number of subsequent doses. In two
study conducted by Masson and Wallenstein et al.,
similar results were obtained when compared with our
study, actually there were more remarkable effects of
sublingual buprenorphine on pain control when
compared with injected morphine.21,22 Abdolhosseinpour
et al. has shown that sublingual buprenorphine can be
used as an appropriate drug to reduce the intensity of
postoperative pain.16 It is worth to emphasize that, in this
study, buprenorphine is 33 times stronger than morphine.
In addition, due to the high binding power of
buprenorphine to nociceptive receptors,16,23 this drug can
have longer analgesic effect. In our study, an increase in
duration of analgesia and a reduction in the amount of
pain with buprenorphine has been confirmed, probably
indicating a different receptor affinity between morphine
and its agonist-antagonist buprenorphine. On the other
hand, the ease of administration of buprenorphine
highlights the importance of its use in analgesia. In spite
of this, Juhlin-Dannfelt et al. in 1995 observing higher
rates of nausea associated with sublingual buprenorphine
in comparison to pethidine, did not recommended this
drug as an appropriate analgesic.24 Another study showed
the significant effect of sublingual buprenorphine on the
duration of analgesia in patients, which was consistent
with duration of the analgesic effect of buprenorphine
compared to morphine in our study. 25 Abdolhosseinpour
et al. have also assessed the effect of morphine injection
versus sublingual buprenorphine on pain reduction after
lumbar laminectomy and they concluded that sublingual
buprenorphine could be used as an appropriate drug to
reduce the intensity of postoperative pain after lumbar
laminectomy, for its higher efficacy and easier use, when
compared to morphine injection. In the present study,
sublingual buprenorphine was more effective in reducing
the severity of pain, avoiding complications of
deprivation and drug intake than morphine, therefore, it
is consistent with the outcome of aforementioned study.16
In another study by Capogna et al.26 involving 20
patients, the mean potency ratio between buprenorphine
and morphine has be determined to be 32:1, and patients
receiving buprenorphine had a much longer analgesia
and more sedation score. In our study, the effect of
morphine was greater than that of buprenorphine, but
duration of sedation and efficacy of buprenorphine was
higher when compared with morphine.26 In conclusion,
our results indicate that buprenorphine is an effective
sublingual agent compared to morphine injection and has
a more prolonged analgesia. Because of its easier and
painless administration, it seems that buprenorphine can
be useful in controlling pain associated with bone
metastases in cancer patients.
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