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A B S T R A C T

Background

Pain is the most frequent symptom experienced by cancer patients, its intensity dependent on the site of the tumour. Tumours that
compromise bone or nervous structures due to the bone destruction process are the most painful. There are several treatments to deal
with pain (and other symptoms) caused by bone metastases. The hormone calcitonin has the potential to relieve pain and also retain bone
density, thus reducing the risk of fractures. This review is an update of a previously published review in the Cochrane Library (2003, Issue
3) which was also updated in 2006 (Issue 3) and in 2011 (Issue 9).

Objectives

The main objective of the review is to determine the eFectiveness of calcitonin to reduce metastatic bone pain in patients with painful bone
metastases. Secondary objectives are to assess the benefits of calcitonin in reducing the incidence of bone complications (hypercalcemia,
fractures and nervous compression) and improving patient survival, and to report any adverse eFects of the treatment.

Search methods

We updated the electronic searches in the Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE and EMBASE up to February
2015. We also searched registers of clinical trials in progress up to February 2015.

Selection criteria

We included studies if they were randomised, double-blind clinical trials of patients with metastatic bone pain, treated with calcitonin,
where the major outcome measure was pain, assessed at four weeks or longer.

Data collection and analysis

Two independent review authors performed study selection and data extraction. Only two studies (90 participants) were eligible for
inclusion in the review and therefore meta-analysis of the data was not possible. We performed intention-to-treat (ITT) analysis by imputing
all missing values as adverse eFects.

Main results

The overall quality of the evidence was very low. In this update no new studies were identified for inclusion; one additional study was
excluded. Of the two small included studies, one study showed a non-significant eFect of calcitonin on the number of patients with
complete pain relief (risk ratio (RR) 2.50; 95% confidence interval (CI) 0.55 to 11.41). The second study provided no evidence that calcitonin
reduced analgesia consumption (RR 1.05; 95% CI 0.90 to 1.21) in patients with painful bone metastases. There was no evidence that
calcitonin was eFective in controlling complications due to bone metastases, for improving quality of life or for patients' survival. Although
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not statistically significant, a greater number of adverse eFects were observed in the groups given calcitonin in the two included studies
(RR 3.50; 95% CI 0.77 to 15.88).

Authors' conclusions

Current available research evidence is of very low quality and there is a lack of evidence to support the use of calcitonin for managing bone
pain from bone metastases. Since the last version of this review, we did not identify any additional studies.

P L A I N   L A N G U A G E   S U M M A R Y

Calcitonin used to treat metastatic bone pain

People who have cancer which has spread to their bones and the nerves adjacent to the bones oRen suFer severe pain. There are several
treatments to help relieve this pain: radiotherapy, analgesic drugs (pain killers) such as opioids, and bone-modulating drugs such as
bisphosphonates and calcitonin. Calcitonin has the potential to relieve pain and maintain bone strength, thus reducing the risk of broken
bones. This review looked at the eFectiveness of calcitonin for controlling pain from bone metastases. However, only two studies were
found with very low quality evidence to support the use of calcitonin for patients suFering from bone pain. We updated the review in
2015 and did not find any more studies. There were slightly more side eFects for the patients given calcitonin. Unless new studies provide
additional relevant information about this treatment, other therapeutic approaches should be considered.
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Summary of findings 1.   Summary of findings

Calcitonin compared with placebo for metastatic bone pain

Patient or population: Patients with metastatic bone pain

Settings: Hospital

Intervention: Calcitonin

Comparison: Placebo

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

Placebo Calcitonin

Relative effect
(95% CI)

No of Participants
(studies)

Quality of the evi-
dence
(GRADE)

Complete pain relief

Follow-up: mean 1 month

100 per 1000 250 per 1000
(55 to 1000)

RR 2.5 
(0.55 to 11.41)

40
(1 study)

⊕⊝⊝⊝

very low 1,2,3

Less or equal analgesia consumption

Follow-up: mean 12 months

917 per 1000 962 per 1000
(825 to 1000)

RR 1.05 
(0.9 to 1.21)

48
(1 study)

⊕⊝⊝⊝

very low 1,2,4

Adverse effects

Follow-up: mean 1-12 months

45 per 1000 159 per 1000
(35 to 722)

RR 3.5 
(0.77 to 15.88)

88
(2 studies)

⊕⊝⊝⊝

very low 1,2,3,4

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk Ratio.

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 The randomisation was unclear
2 The confidence interval overlaps no eFect, small sample size.
3 Wide confidence interval
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B A C K G R O U N D

This review is an update of a previously published review originally
published in the Cochrane Library in Issue 3, 2003 and updated
in Issue 3, 2006 and Issue 9, 2011, on 'Calcitonin for metastatic
bone pain'. Pain is the most frequent symptom of cancer patients,
its intensity dependent on the site of the tumour (Portenoy 1989).
Tumours that compromise bone or nervous structures are the most
painful.

Description of the condition

The incidence of malignant bone tumours is relatively low but the
development of bone metastases in primary breast, lung, prostate
and kidney tumours is common. A high proportion of patients
diagnosed with malignant breast, lung and prostate tumours
(80% to 85%) develop a bone metastasis (Nelson 1991). Pain and
functional disability occur in 45% to 75% of cases, whereas major
complications will be observed in up to one-third of patients whose
first relapse occurs in bone. Hypercalcaemia occurs in 10% to 15%
of these patients and fractures in 10% to 20% (Body 2000).

Pain arises as a result of bone destruction and, as more destruction
ensues, the patient experiences more pain. Pain is also caused
by periosteal narrowing due to tumour growth and cortical bone
deformation. Radiculopathies, plexopathies and the shrinkage of
spinal nerves due to tumour growth and fractures are frequent
events in these patients. This situation makes both diagnosis
and treatment more complicated, limiting the patient's mobility,
confining them to bed rest and thereby weakening the patient and
increasing the risk of thromboembolic disease, hypercalcaemia,
atelectasis (failure of the normal expansion of part or all of the lung)
and pneumonia (as a result of rib metastases).

It is too simplistic to explain bone pain on purely mechanistic
grounds, as bone metastases are manifested through pain which
can arise even before the injury is radiologically detected. The pain
also occurs as a result of the release of substance P (neuropeptide),
bradykinins, prostaglandins and other cytokines by the neoplastic
cells, which lead to stimulation of C-type fibres within the bone
(Paterson 2000).

Description of the intervention

Several treatments are available to manage the pain caused by
bone metastasis. Some are directed at the tumour itself and thus
also treat the pain. Others specifically address the pain because
pain-induced impairment can become more debilitating than the
symptoms of the illness itself. Despite the availability of therapies,
however, cancer-related pain continues to be under treated.

The therapeutic strategies for painful bone metastases are based
on diFerent mechanisms, for example:

• base treatments or treatments directed towards oncological
illness;

• conventional analgesics, e.g. paracetamol and non-steroidal
anti-inflammatory drugs (NSAIDs) with or without opioid;

• radiotherapy for localised bone metastases;

• specific drugs for bone pain that work on the bone
tumour-induced alteration, e.g. bisphosphonates which inhibit
osteoclastic activity and reduce bone resorption (Eisenberg

1994), radioactive agents such as estronium-89 (Robinson 1995)
or calcitonin.

How the intervention might work

Calcitonin is a hormone produced in the thyroid glands of some
animals. It has a hypocalcaemic action that is due primarily to
the inhibition of osteoclastic bone resorption, and secondarily by
action on the kidneys that results in increased urinary excretion
of calcium and phosphorus. Naturally occurring porcine calcitonin,
synthetic salmon calcitonin (salcatonin) and synthetic human
calcitonin are in clinical use. Salcatonin is the most potent and
is used to control bone pain due to malignant neoplasms (Parfitt
1999). Salcatonin can cause nausea, vomiting and flushing, as well
as unpleasant taste sensations, tingling in the hands and pain at the
injection site. Some patients also experience an allergic reaction.
In addition, salcatonin is immunogenic and antibodies may form;
this may result in resistance to its pharmacological eFects during
long-term therapy (Grahame-Smith 2002). Periodic monitoring of
calcium and phosphorus is advisable during treatment (Lussier
2004).

Why it is important to do this review

Currently, the use of calcitonin for the relief of metastatic bone
pain is not very common and little information is available about
its use in this context. The most frequent routes of administration
are subcutaneous and intranasal. The current analgesic dose by
the intranasal route is 200 IU/day and the optimal dose by the
subcutaneous route is not well defined (Lussier 2004).

There is some evidence regarding the use of calcitonin to prevent
bone fractures in post menopausal women with osteoporosis
(Chesnut 2000; MacLean 2008; Palmer 2007), in kidney transplant
recipients (Palmer 2007), to prevent corticosteroid-induced
osteoporosis (Craney 2000), and to prevent hypercalcaemia in
neoplastic processes (Matsumoto 2002; Zojer 1999), as a second-
line treatment. However, there is unclear evidence on the
eFectiveness of calcitonin in treating phantom limb pain (Alviar
2011) or complex regional pain syndrome (O'Connell 2013). It was
therefore important that a systematic review of the data was
undertaken to assess whether this treatment is eFective to control
bone pain and metastatic complications in patients with bone
metastases. This review is an update of a previously published
review in the Cochrane Library on this topic (Martínez-Zapata 2006).

O B J E C T I V E S

The main objective of the review is to determine the eFectiveness
of calcitonin to reduce metastatic bone pain in patients
with painful bone metastases. Secondary objectives are to
assess the benefits of calcitonin in reducing the incidence
of bone complications (hypercalcemia, fractures and nervous
compression) and improving patient survival, and to report any
adverse eFects of the treatment.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised, double-blind clinical trials.

Calcitonin for metastatic bone pain (Review)
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Types of participants

Participants were adults (18 years old or more), men or women,
with bone metastatic pain caused by any primary tumour,
diagnosed by computed tomography, bone gammagraphy, nuclear
magnetic resonance or other radiographic process.

Types of interventions

Inclusion criteria

• Calcitonin plus a rescue medication versus placebo plus a rescue
medication.

• Any comparison between diFerent models and intervention
doses of interest.

• The use of steroids or analgesic radiotherapy were accepted if
administration was equal in each treatment arm.

Exclusion criteria

• We excluded studies where bisphosphonates were administered
before participants were randomised to diFerent treatment
groups from the study.

• We excluded studies in which the eFicacy of calcitonin in
treating pain from bone metastases was measured over a short
period (less than four weeks), considering only studies with a
minimum follow-up.

Types of outcome measures

We collected data on the following outcome measures.

Primary outcomes

• Complete pain relief: percentage of patients with complete relief
at ≥ 4 weeks follow-up.

• Less or equal analgesia consumption.

• Percentage of patients with less or equal analgesia consumption
at ≥ 4 weeks follow-up.

Secondary outcomes

• Pain: intensity of pain measured by a standardised scale (e.g.
analogical visual scale) at baseline, 4 weeks, 6 months, 9 months
and 12 months.

• Partial pain relief:percentage of patients' partial reduction of
pain, defined as a reduction greater or equal to 50% from
baseline.

• Rescue medication at baseline and post intervention:
percentage of patients with rescue medication.

• Length of time of improvement.

• Bone metastases complications: percentage of patients with
bone metastases complications (hypercalcaemia, bone fracture,
nerve root and bone marrow compression).

• Quality of life measured by a standardised questionnaire.

• Hospitalisation: percentage of patients with hospitalisation due
to adverse eFects.

• Adverse eFects: percentage of patients with adverse eFects.

We did not collect subjective evaluations of pain rated by
physicians, nurses or carers, only those rated by the patient.

Search methods for identification of studies

Electronic searches

This review is an update of a review previously published in the
Cochrane Library in 2003 (Martinez-Zapata 2003), 2006 (Martínez-
Zapata 2006) and 2011. The last update was conducted in 2011, with
no changes in the review or its citation.

In this update we searched for randomised controlled clinical trials
(RCTs) related to this review electronically using:

• The Cochrane Central Register of Controlled Trials (CENTRAL)
(the Cochrane Library 2015, Issue 1);

• MEDLINE (1966 to week 4 February 2015);

• EMBASE (1974 to week 4 February 2015).

We combined the general strategies to identify RCTs with specific
search commands to identify trials of calcitonin and metastatic
bone pain. The MEDLINE search strategy is detailed in Appendix 1;
the details of the other search strategies are included in Appendix 2.

We searched the clinical trials database held by the Cochrane
Cancer Network (where the results of handsearching relevant
journals and other literature worldwide are collated), as well as
the Cochrane Pain, Palliative and Supportive Care (PaPaS) Group
Specialised Register. For the current update we did not search the
PaPaS Specialised Register as it is no longer updated.

Searching other resources

We sought ongoing trials from the following databases searching
for "calcitonin" AND "all recruitment status" (from 1/1/2006 until
16/2/15):

• WHO International Clinical Trials Registry Platform (http://
www.who.int/ictrp/en/)

We reviewed identified systematic reviews, meta-analyses and
reference lists of identified RCTs in order to identify further RCTs. We
undertook no additional handsearching of journals. There was no
language restriction in the search strategy and selection of papers.

Data collection and analysis

Selection of studies

The authors critically appraised the studies identified through
the search strategy for inclusion in the systematic review. Two
independent review authors (MM and YR) assessed each study in
an open fashion: we undertook no blinding of authors, institutions
or source of publication of the study. There were no major
discrepancies between the review authors in the selection of
studies.

Data extraction and management

We designed a data collection form to record:

• the characteristics of the study participants;

• details of the intervention and the comparison groups;

• the results from each participant subgroup;

• risk of bias.

With regard to studies with a cross-over design, we only collected
and analysed data corresponding to the first period of treatment.

Calcitonin for metastatic bone pain (Review)
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Two independent review authors sorted the data and completed
a standard spreadsheet form designed for that purpose. If the
information provided in the studies was incomplete, we contacted
the study authors to provide the required data.

Assessment of risk of bias in included studies

In this update two independent review authors (EC and YR)
assessed the risk of bias. Where there was disagreement, MM
participated in the final decision.

We based our 'Risk of bias' assessment on the proposals described
in the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011). We examined the adequacy of the method used to
generate the allocation sequence, the allocation concealment and
the level of blinding (clinician, participant or outcome assessor).
We further examined the presence of incomplete outcome data and
selective reporting.

We classified each study to be at high, unclear or low risk of bias.
We described the reason for each judgement from details provided
in the studies or from data sought from the original authors. We
considered a study to be at low risk of bias when it concealed
allocation and blinded participants and outcome assessors, if
it reported complete outcome data and there was no selective
reporting or other biases. If one or more of these key domains were
not met, we considered the study to be at a high risk of bias. If
one or more of these key domains were unclear, we considered the
study as 'unclear' with respect to risk of bias (see table 8.7a of the
Cochrane Handbook for Systematic Reviews of Interventions, Higgins
2011).

We also evaluated the quality of the evidence with the GRADE
(Grades of recommendation, Assessment, Development and
Evaluation) system and developed a 'Summary of findings' table
(Guyatt 2008). The quality (certainty) of the evidence is rated as
high, moderate, low or very low and takes into account several
components (risk of bias, consistency, directness, precision and
publication bias).

Measures of treatment e;ect

We estimated the eFect of bone pain treatment by calculating the
risk ratio (RR) and standardised mean diFerence (SMD), with their
corresponding confidence intervals (CIs). If the results had been
statistically significant, we would have computed clinical eFect
measures such as the number needed to treat to benefit one patient
(NNTB) or the number needed to treat to harm one patient (NNTH).

We calculated the global estimate of the eFect of each variable
by conducting a meta-analysis of single eFect measures of the
study. We used the Mantel-Haezsel (M-H) method (Mantel 1959) for
dichotomised variables and the inverse of variance for continuous
variables.

Unit of analysis issues

The unit of analysis was the participant.

Dealing with missing data

We performed an intention-to-treat (ITT) analysis, analysing each
participant in their corresponding randomised treatment group,
independent of either completion or withdrawal from the study.
For dichotomous variables, we imputed missing values due to

drop-outs or withdrawals by categorising the participants as non-
respondents. In the analysis of adverse eFects, we considered all
participants who withdrew from the study as having suFered an
adverse eFect, or not to have experienced a positive treatment
eFect. For continuous variables, we analysed data as provided by
the study authors, either per protocol or per ITT.

Assessment of heterogeneity

We quantified the impact of statistical heterogeneity using the I2

statistic, which describes the percentage of total variation across
studies that is due to heterogeneity rather than sampling error

(Higgins 2003). If percentage of heterogeneity (I2) was less than
50% we applied a fixed-eFect model, and where it was between
50% and 75% we applied a random-eFects model (DerSimonian
1986). Where heterogeneity was significant (> 75%) we investigated
possible causes of the heterogeneity by exploring the impact of
participants' characteristics and the risk of bias of the studies.

Assessment of reporting biases

We checked if the results of all variables specified in the methods of
the included studies were reported.

Data synthesis

When we considered the included studies to be comparable
enough and to provide suFiciently similar methods to measure the
outcomes, we summarised their findings by pooling the results
using a fixed-eFect model using Review Manager soRware (RevMan
2014). If there were doubts about the similarity of participant
characteristics or the methods used to measure the outcomes we
pooled the data using a random-eFects model.

Subgroup analysis and investigation of heterogeneity

It was not possible to perform subgroup analyses by primary
tumour location, stage and route of treatment due to the low
number of studies included in the review.

Sensitivity analysis

Only two studies met the criteria for inclusion in this review,
therefore it was not possible to perform a sensitivity analysis to
assess how robust the estimate of the global eFect was regarding,
per protocol analysis, published studies, risk of bias of studies and
imputation strategies.

Whereas in the main analyses we assumed all participants
withdrawing from studies to present an absence of a positive
eFect or an adverse eFect, for the sensitivity analyses we repeated
imputation based on the assumption that the participants who
withdrew presented adverse eFects in the same proportion as the
participants observed in the control group.

R E S U L T S

Description of studies

Results of the search

For the previous version of this review bibliographic searches
retrieved a total of 11 studies likely to be included in the review.
Following assessment, we excluded nine studies. We included two
randomised, double-blind clinical trials with a total of 90 women
with breast cancer and pain from bone metastasis. There were no
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ongoing clinical trials. For this update the search identified seven records that did not fulfil the inclusion criteria of this review (Figure
1).

 

Figure 1.   Study flow diagram.
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Included studies

The two studies that met the inclusion criteria were, as for the last
update, Blomqvist 1988 and Roth 1986. We found no new studies
which impacted on the original outcome of this systematic review.

Roth 1986 compared calcitonin (100 IU administered
subcutaneously each day for 28 days) versus placebo administered
to a group of 40 women with breast cancer and pain from bone
metastasis. The analgesic eFect of calcitonin was assessed through
analgesic consumption, functional capacity, pain duration and
patient pain self assessment. Participants were followed for one
month. There were two drop-outs in the intervention group.

Blomqvist 1988 compared calcitonin (100 IU administered
subcutaneously each day for three months) versus placebo in
50 women with breast cancer and painful bone metastases. Pain
control was assessed over one year. There was one drop-out per
treatment group. Participants were followed for up to 24 months.
Although this study assessed both pain and use of analgesics, the
study did not provide quantifiable data for pain reduction and
allowed quantitative analysis of use of analgesics only.

A detailed description of the included studies can be found in the
Characteristics of included studies table.

Excluded studies

In the present update the search identified seven studies. One
study assessed denosumab for refractory hypercalcaemia of
malignancy.Three studies assessed calcitonin for hypercalcemia,
and one study for Paget's disease. Two studies assessed calcitonin
for cancer pain, but one was not a clinical trial, and the other
was a randomised clinical trial that compared pamidronate versus
calcitonin without a placebo group (El Wasseef 2012). We excluded

nine studies from the previous version of the review (Allan 1983;
Beaufort 1984; Berrenssen 1985; Gennari 1989; Hindley 1982;
Kleibel 1984; Lepidini 1992; Serdengeçti 1986; Tsavaris 2006) and
one new study from the 2015 update (El Wasseef 2012). The reasons
for exclusion were as follows:

• assessment of pain was performed less than four weeks aRer the
treatment (Allan 1983; Beaufort 1984; Berrenssen 1985; Gennari
1989; Hindley 1982; Kleibel 1984);

• single-blind design (Serdengeçti 1986);

• open study with no control group (Lepidini 1992; Tsavaris 2006);

• Kleibel 1984 was identified in the search strategy of the old
version of this review and was ignored due to diFerent inclusion
criteria. In the present update the review authors have re-
evaluated and excluded it because outcome assessment was
less than one month aRer treatment. Berrenssen 1985 has also
been identified as an excluded study in the update due to some
changes in the design of the search strategy, in comparison with
the previous review (outcome assessment less than one month
aRer treatment);

• there was no placebo group used in the study (Beaufort 1984; El
Wasseef 2012; Gennari 1989).

A detailed description of the excluded studies can be found in the
Characteristics of excluded studies table.

Risk of bias in included studies

The global risk of bias of the included studies was unclear (Figure
2; Figure 3), because some items did not specifically mention the
method of randomisation and allocation concealment. One study
(Roth 1986) presented some imprecision defining the blinding of
treatments.

 

Figure 2.   'Risk of bias' graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Allocation concealment (selection bias)

Blinding of participants
Blinding of investigators that implemented the intervention

Incomplete outcome data
Selective reporting

0% 25% 50% 75% 100%

Low risk of bias Unclear risk of bias High risk of bias

 
 

Calcitonin for metastatic bone pain (Review)

Copyright © 2006 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

9



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Figure 3.   'Risk of bias' summary: review authors' judgements about each risk of bias item for each included study.
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Allocation

The method to generate the sequence of randomisation and
allocation concealment was not described in the two included
studies (Blomqvist 1988; Roth 1986).

Blinding

In the Roth 1986 study, the placebo was a saline solution, but
it is not specified if it was identical in appearance to calcitonin.
Therefore, there is doubt around the blinding of participants and
investigators.

In the Blomqvist 1988 study, the concealment of treatment to the
participant and investigators was well described.

Incomplete outcome data

Only two participants were lost in both included studies (Blomqvist
1988; Roth 1986), therefore we excluded attrition bias.

Selective reporting

The results of all outcomes specified in the methods are presented
in both Blomqvist 1988 and Roth 1986 , therefore we excluded
outcome reporting bias in these studies.

E;ects of interventions

See: Summary of findings 1 Summary of findings

Only the two studies included in the original review (Blomqvist
1988; Roth 1986) were included in this update; we included no new
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studies. The overall quality of the evidence was very low due to risk
of bias and imprecision (Summary of findings 1).

The study by Roth 1986 provided data for the number of
participants with complete pain relief. This was assessed one
month aRer the start of treatment. More participants with complete
pain relief were found in the group given calcitonin, but the
diFerence did not reach a level of statistical significance (risk ratio
(RR) 2.50; 95% confidence interval (CI) 0.55 to 11.41). Therefore,
there was insuFicient evidence that calcitonin is eFective for
complete pain relief.

Blomqvist 1988 was the only study that provided information on
analgesic consumption during the trial period. Results showed that
almost all the participants assigned to both calcitonin and placebo
groups had equal analgesic consumption at baseline, or otherwise
the use was similarly decreased (RR 1.05; 95% CI 0.90 to 1.21). These
results should be interpreted along with the results for pain relief.

Unfortunately, there were no studies providing information on
both variables. The two included studies did not provide suFicient
evidence for the eFicacy of calcitonin either for the treatment
of pain or for complications from bone metastases to be
quantitatively assessed. In addition, evidence for the eFect of
calcitonin on controlling complications due to bone metastases,
improving quality of life and on patients' survival was not found.

Although not statistically significant, a greater number of
participants with any adverse eFect were observed in the groups
given calcitonin in both included studies (RR 3.50; 95% CI 0.77 to
15.88) (Analysis 1.1). The observed adverse eFects were related
to facial blushing in Blomqvist 1988 and subcutaneous pain in
Roth 1986. In a sensitivity analysis, the results were minimally
altered when we performed a per protocol analysis (Analysis 2.1).
An ITT analysis of the participants who withdrew presented adverse
eFects in the same proportion in both groups (Analysis 3.1).

The included studies did not report quantitative information about
other outcomes like:

• pain: intensity;

• partial pain relief;

• rescue medication;

• length of time of improvement;

• bone metastases complications;

• quality of life;

• hospitalisation due to adverse eFects.

Sensitivity analysis

Due to the small number of studies included in this review, and
the features common to both, sensitivity analyses (by publication
status or risk of bias) were unnecessary. In addition, because a low
number of participants were lost to follow-up (two in each study)
there was no diFerence when the data were analysed per protocol
or by imputing missing data.

D I S C U S S I O N

This review is an update of a previously published review in the
Cochrane Library (2011, Issue 9) on calcitonin for metastatic bone
pain.

Summary of main results

This systematic review was conducted to assess the eFicacy of
calcitonin in the control of pain due to bone metastases and bone
complications. This updated review does not provide additional
information on this treatment as no new relevant studies were
included. All seven new studies identified in the search were
excluded. Six of them were not related to the review and one of
them was excluded with reasons.

This review, as in the previous reviews, includes two clinical trials
involving a total of 90 participants who were treated for painful
bone metastases with either a dose of 100 IU/day subcutaneous
calcitonin or placebo. The follow-up and patient assessments were
undertaken only in the short term.

Due to its antireabsorptive eFects, by inhibiting osteoclasts and
analgesic activity, it has been hypothesised that calcitonin has a
likely benefit for bone pain. Only one study provided data about
complete pain relief (Roth 1986). However, more participants with
complete pain relief were found in the group given calcitonin; the
diFerence with respect to the placebo group was not significant.
The other study provided information on analgesic consumption
during the trial period, but the results also showed no diFerences
between groups (Blomqvist 1988).

There was no evidence for the treatment of bone complications.
Although not significant, the studies showed that calcitonin
produced a greater number of adverse eFects when compared with
placebo. This result did not significantly change in the sensitivity
analysis.

Overall completeness and applicability of evidence

We have included all relevant studies that assessed calcitonin to
treat metastatic bone pain. The small number of participants in the
included studies assessing the eFicacy of calcitonin may explain
the non-conclusive results. The conclusions cannot be considered
reliable and are susceptible to change in the future aRer publication
of new reports that may provide further information. Moreover, the
low number of participants that were included in the review led
to a lack of power to detect small but significant changes of the
intervention.

Only two studies in women with breast cancer and pain from bone
metastasis were included. Therefore, there is a lack of evidence in
men.

Quality of the evidence

In general, the quality of evidence was very low due to risk of
bias and the imprecision of the included studies. Although the two
included studies were defined as randomised and double-blinded,
there was a lack of description of randomisation generation and
allocation concealment. One study did not describe the blinding
of participants in enough depth. It was possible that there was
reporting bias due to the publication years of the studies, because
the requirements for conducting a study may have been less
rigorous than they are today.

Potential biases in the review process

We identified a low number of studies despite an exhaustive
bibliographic search and aRer establishing contact with authors
of identified studies to provide information on further studies.

Calcitonin for metastatic bone pain (Review)
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Similarly, we applied no restrictions on status or language of
publication.

In order to reduce the impact of attrition bias, we determined the
number of losses to follow-up and their distribution per treatment
group in the two included studies. This allowed an intention-to-
treat (ITT) analysis and the exploration of the impact that losses to
follow-up have on eFect estimates. Due to the characteristics of the
two included studies and the short follow-up period, losses were
kept to a minimum and therefore no modifications to the analyses
were necessary.

Agreements and disagreements with other studies or
reviews

Pain relief must be the first objective in the treatment of bone
metastases to improve the quality of life of patients. There are
diFerent treatment levels for achieving relief from pain, which
normally start with an analgesic (paracetamol (acetaminophen)) or
a non-steroidal anti-inflammatory drug (NSAID), and continue with
low-potency opioids and then with another more powerful opioid
(e.g. morphine). Frequently this drug sequence fails for a variety
of reasons and oRen because the drugs are not prescribed at the
highest therapeutic doses. When pain is not controlled with these
options there are alternative treatments such as radiotherapy,
radionucleotides, bisphosphonates or calcitonin.

Radiotherapy is commonly used to provide pain relief for localised
painful bone metastases (Hoskin 1995; Sze 2002). About 75% of
patients achieve pain relief and half of those stay free from pain
(Jacox 1994). However, when there are multiple bone metastases,
systemic treatments such as bisphosphonates, radionucleotides
and calcitonin with diFerent evidence levels for eFicacy may be
necessary.

This review constitutes a contribution to the available scientific
evidence on the use of calcitonin in this field, because we have
not identified any systematic review that assesses calcitonin for
metastatic bone pain. Nevertheless, due to the lack of primary
studies, strong conclusions on the eFicacy of calcitonin cannot be
drawn.

Some systematic reviews of bisphosphonates (Wong 2002; Wong
2012; Yuen 2006) have shown some evidence to indicate the eFicacy
of bisphosphonates for this indication, and also radionucleotides
(Roqué 2011). Based on the limited results of this review on
the eFicacy of calcitonin in relieving cancer-related bone pain,
consideration should be given to diFerent therapeutic approaches

when making decisions on the management of pain from bone
metastases.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

There is very low quality evidence from two small studies on the
eFect of calcitonin on pain control and its associated adverse
eFects. There is a lack of evidence to support clinicians' use of
calcitonin to control patients' pain from bone metastases. No
additional studies were included in the present update. Until new
studies provide additional information on this treatment, other
therapeutic approaches should be considered.

Implications for research

Calcitonin has been assessed in studies with small sample sizes,
risk of bias and short-term evaluations. More double-blind, parallel
clinical trials using long-term evaluations are needed. Future
clinical trials should use realistic sample size calculations to
evaluate the eFicacy of calcitonin better, including adequate
estimations of the number of participants likely to be lost to
follow-up. This is the only way to guarantee a minimum level of
quality, significance and power to demonstrate the actual eFicacy
of interventions.

Alternatively, the variables studied should be confined to
reduction/absence of pain, adverse eFects and quality of life.
Possible complications of bone metastases, such as hypercalcemia,
bone fractures or radicular compression, should also be quantified.
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Characteristics of included studies [ordered by study ID]

 

Study characteristics

Methods Randomised, double-blind trial

Participants N = 50
Women with breast cancer and metastatic bone pain

Interventions 100 IU sc/24 hours every 21 out of 31 days, for 3 months

Follow-up: 1 year

Outcomes Pain assessment: use of analgesic drugs, VAS (20 points) and 5-point pain score

General performance: 5-point pain scale

Biochemical parameters

Mortality

Notes 2 participants (1 in each group) lost to follow-up due to progression of illness
Adverse effects: 1 facial flush in the calcitonin group

Funding: Sandoz Ltd

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The authors do not specify how the random sequence was generated

Allocation concealment
(selection bias)

Unclear risk Not specified

Blinding of participants Unclear risk The placebo was a saline solution, but it is not specified if it was identical in
appearance to calcitonin. Therefore, there is doubt around the blinding of par-
ticipants

Blinding of investigators
that implemented the in-
tervention

Unclear risk The placebo was a saline solution, but it is not specified if it was identical in
appearance to calcitonin. Therefore, there is doubt around the blinding of in-
vestigators

Blomqvist 1988 
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Incomplete outcome data Low risk There are 2 participants lost from the data

Selective reporting Low risk The results of all outcomes specified in the methods are presented

Blomqvist 1988  (Continued)

 
 

Study characteristics

Methods Randomised, double-blind trial

Participants N = 40
Women with breast cancer and metastatic bone pain

Interventions 100 IU sc/24 hours for 28 days

Outcomes Daily analgesic consumption by the participant

Lasting pain

Participant's own assessment of pain (VAS)

Assessment of the efficacy of treatment by the investigator

Notes 2 participants lost to follow-up
Adverse effects: 3 calcitonin participants and 1 placebo participant felt pain at the site of subcutaneous
administration

Founding: not stated

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not specified how the random sequence was generated

Allocation concealment
(selection bias)

Unclear risk Not specified

Blinding of participants Low risk The placebo is a physiological solution in identical ampoules to calcitonin

Blinding of investigators
that implemented the in-
tervention

Low risk The placebo is a physiological solution in identical ampoules to calcitonin

Incomplete outcome data Low risk There were only 2 losses

Selective reporting Low risk The results of all outcomes specified in the methods are presented

Roth 1986 

IU: international units
sc: subcutaneous
VAS: visual analogue scale
 

Characteristics of excluded studies [ordered by study ID]
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Study Reason for exclusion

Allan 1983 Outcome assessment before 1 month

Beaufort 1984 Assessment of pain was performed less than 4 weeks after the treatment

There was no placebo

Berrenssen 1985 Outcome assessment before 1 month

El Wasseef 2012 There was no placebo

Gennari 1989 There was no placebo

Hindley 1982 Outcome assessment before 1 month

Kleibel 1984 Outcome assessment before 1 month

Lepidini 1992 Open study with no control group

Serdengeçti 1986 The study design was single-blind

Tsavaris 2006 Non-randomised study. Open study with no control group. The doses of salmon calcitonin were 300
IU intravenously daily for 5 consecutive days and repeated every 2 weeks until no response was no-
ticeable

IU: international units
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Calcitonin vs placebo (ITT: worst-case scenario analysis)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 Adverse effects 2 88 Risk Ratio (M-H, Fixed, 95% CI) 3.50 [0.77, 15.88]

 
 

Analysis 1.1.   Comparison 1: Calcitonin vs placebo (ITT: worst-case scenario analysis), Outcome 1: Adverse e;ects

Study or Subgroup

Blomqvist 1988
Roth 1986

Total (95% CI)
Total events:
Heterogeneity: Chi² = 0.34, df = 1 (P = 0.56); I² = 0%
Test for overall effect: Z = 1.62 (P = 0.10)
Test for subgroup differences: Not applicable

Calcitonin
Events

2
5

7

Total

24
20

44

placebo
Events

1
1

2

Total

24
20

44

Weight

50.0%
50.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

2.00 [0.19 , 20.61]
5.00 [0.64 , 39.06]

3.50 [0.77 , 15.88]

Risk Ratio
M-H, Fixed, 95% CI

0.005 0.1 1 10 200
Favours Calcitonin Favours Placebo
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Comparison 2.   Calcitonin vs placebo (per protocol analysis)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.1 Adverse effects 2 84 Risk Ratio (M-H, Fixed, 95% CI) 3.22 [0.54, 19.24]

 
 

Analysis 2.1.   Comparison 2: Calcitonin vs placebo (per protocol analysis), Outcome 1: Adverse e;ects

Study or Subgroup

Blomqvist 1988
Roth 1986

Total (95% CI)
Total events:
Heterogeneity: Chi² = 0.00, df = 1 (P = 0.96); I² = 0%
Test for overall effect: Z = 1.28 (P = 0.20)
Test for subgroup differences: Not applicable

Calcitonin
Events

1
3

4

Total

23
18

41

Placebo
Events

0
1

1

Total

23
20

43

Weight

34.5%
65.5%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

3.00 [0.13 , 70.02]
3.33 [0.38 , 29.25]

3.22 [0.54 , 19.24]

Risk Ratio
M-H, Fixed, 95% CI

0.005 0.1 1 10 200
Favours Calcitonin Favours Placebo

 
 

Comparison 3.   Calcitonin vs placebo (ITT: same as control scenario)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.1 Adverse effects 2 88 Risk Ratio (M-H, Fixed, 95% CI) 3.00 [0.50, 18.00]

 
 

Analysis 3.1.   Comparison 3: Calcitonin vs placebo (ITT: same as control scenario), Outcome 1: Adverse e;ects

Study or Subgroup

Blomqvist 1988
Roth 1986

Total (95% CI)
Total events:
Heterogeneity: Chi² = 0.00, df = 1 (P = 1.00); I² = 0%
Test for overall effect: Z = 1.20 (P = 0.23)
Test for subgroup differences: Not applicable

Calcitonin
Events

1
3

4

Total

24
20

44

Placebo
Events

0
1

1

Total

24
20

44

Weight

33.3%
66.7%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

3.00 [0.13 , 70.16]
3.00 [0.34 , 26.45]

3.00 [0.50 , 18.00]

Risk Ratio
M-H, Fixed, 95% CI

0.002 0.1 1 10 500
Favours Calcitonin Favours Placebo

 

 

A P P E N D I C E S

Appendix 1. MEDLINE search strategy (2015 update)

via OVID

1. exp Bone Neoplasms/sc
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2. exp Neoplasm Metastasis/

3. exp "Bone and Bones"/

4. 2 and 3

5. (bone$ adj10 metasta$).mp.

6. 1 or 4 or 5

7. Pain, Intractable/ or Pain/

8. Palliative Care/

9. complicat$.ti,ab.

10. complications.hw.

11. Hypercalcemia/

12. hypercalc$.ti,ab.

13. exp Fractures, Bone/

14. fractur$.ti,ab.

15. Spinal Cord Compression/

16. spin$ compression.ti,ab.

17. Nerve Compression Syndromes/

18. radicular compres$.ti,ab.

19. or/7-18

20. Calcitonin/

21. calcitonin.ti,ab.

22. 20 or 21

23. 6 and 19 and 22

24. randomized controlled trial.pt.

25. controlled clinical trial.pt.

26. randomized.ab.

27. placebo.ab.

28. drug therapy.fs.

29. randomly.ab.

30. trial.ab.

31. or/24-30

32. exp animals/ not humans.sh.

33. 31 not 32

34. 23 and 33

35. (201109* or 201110* or 201111* or 201112* or 2012* or 2013* or 2014*).ed.

36. 34 and 35
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Appendix 2. Other search strategies (2015 update)

CENTRAL (the Cochrane Library)

#1 MeSH descriptor: [Bone Neoplasms] explode all trees

#2 MeSH descriptor: [Neoplasm Metastasis] explode all trees

#3 MeSH descriptor: [Bone and Bones] explode all trees

#4 (#2 and #3)

#5 (osseous metasta*) or (bone* near metasta*):ti,ab,kw (Word variations have been searched)

#6 (#1 or #4 or #5)

#7 MeSH descriptor: [Palliative Care] this term only

#8 MeSH descriptor: [Pain] explode all trees

#9 complicat*:ti,ab,kw (Word variations have been searched)

#10 MeSH descriptor: [Hypercalcemia] this term only

#11 hypercalcemia or hypercalcaemia:ti,ab,kw (Word variations have been searched)

#12 MeSH descriptor: [Fractures, Bone] explode all trees

#13 fractur*:ti,ab,kw (Word variations have been searched)

#14 MeSH descriptor: [Spinal Cord Compression] this term only

#15 (spin* cord compress*):ti,ab,kw (Word variations have been searched)

#16 MeSH descriptor: [Nerve Compression Syndromes] explode all trees

#17 (nerve or radicular) near compress*:ti,ab,kw (Word variations have been searched)

#18 pain*:ti,ab,kw (Word variations have been searched)

#19 (#7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17)

#20 MeSH descriptor: [Calcitonin] this term only

#21 calcitonin:ti,ab,kw (Word variations have been searched)

#22 (#20 or #21)

#23 (#6 and #19 and #22) from 2011 to 2014

EMBASE (OVID)

1. Bone Metastasis/

2. osseous metasta$.mp.

3. (bone$ adj6 metasta$).ti,ab.

4. or/1-3

5. exp Palliative Therapy/

6. complication.sh.

7. complicat$.ti,ab.

8. Hypercalcemia/

9. (hypercalcemia or hypercalcaemia).mp.
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10. exp Fracture/

11. fractur$.ti,ab.

12. Spinal Cord Compression/

13. spin$ cord compress$.ti,ab.

14. "Nerve Root Compression"/

15. radicular compress$.mp. or nerve compress$.ti,ab. or nerve-root-compress$.mp.

16. exp Pain/

17. pain$.ti,ab.

18. or/5-17

19. Calcitonin/

20. calcitonin.mp.

21. 19 or 20

22. 4 and 18 and 21

23. random$.tw.

24. factorial$.tw.

25. crossover$.tw.

26. cross over$.tw.

27. cross-over$.tw.

28. placebo$.tw.

29. (doubl$ adj blind$).tw.

30. (singl$ adj blind$).tw.

31. assign$.tw.

32. allocat$.tw.

33. volunteer$.tw.

34. Crossover Procedure/

35. double-blind procedure.tw.

36. Randomized Controlled Trial/

37. Single Blind Procedure/

38. or/23-37

39. (animal/ or nonhuman/) not human/

40. 38 not 39

41. 22 and 40

42. (201109* or 201110* or 201111* or 201112* or 2012* or 2013* or 2014*).dd.

43. 41 and 42
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W H A T ' S   N E W

 

Date Event Description

23 June 2020 Review declared as stable See Published notes.

 

H I S T O R Y

Protocol first published: Issue 3, 2001
Review first published: Issue 3, 2003

 

Date Event Description

7 July 2015 Review declared as stable This review will be assessed for further updating in 2020.

25 February 2015 New citation required but conclusions
have not changed

No new studies were identified for inclusion; one additional
study was excluded. The conclusions remain unchanged.

25 February 2015 New search has been performed Searches updated and Summary of findings table added.

27 June 2012 Amended Contact details updated.

29 November 2011 New search has been performed The update of this systematic review did not change the con-
clusions or add any new included studies to the previously pub-
lished review. The bibliographic searches retrieved a total of 11
studies likely to be included in the review. Following assessment,
we excluded nine studies as they did not meet the inclusion cri-
teria. Three of the nine excluded studies were newly identified
studies that we then excluded because they were not controlled
(Tsavaris 2006) or had no placebo (Beaufort 1984; Gennari 1989).

12 August 2009 Amended Contact details updated.

24 October 2008 Amended Converted to new review format.

23 May 2006 New search has been performed This is an update of the review originally published in Issue 3,
2003 of The Cochrane Library. Two new excluded studies were
identified but no new studies were included and therefore there
was no change to the original conclusion.
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

In this 2015 updated review we have assessed the quality of evidence and added a 'Summary of findings' table using the GRADE approach.
We have specified primary and secondary outcomes.

N O T E S

Assessed for updating in 2020

At June 2020, we found one potentially relevant study but the authors and editors judged that the new information is unlikely to change
the review findings [Jain 2020]. We have now stabilised this review following discussion with the authors and editors. The review will be re-
assessed for updating in five years. If appropriate, we will update the review if new evidence likely to change the conclusions is published,
or if standards change substantially which necessitate major revisions.

Jain PN, Chatterjee A. A Randomized Placebo-Controlled Trial Evaluating the Analgesic E6ect of Salmon Calcitonin in Refractory Bone
Metastasis Pain. Indian J Palliat Care. 2020;26(1):4-8. doi:10.4103/IJPC.IJPC_167_19

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Bone Neoplasms  [*secondary];  Calcitonin  [*therapeutic use];  Hypercalcemia  [complications];  Pain  [*drug therapy]  [etiology]; 
Randomized Controlled Trials as Topic

MeSH check words

Humans
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