
Calcitonin-Salmon Nasal Spray: Role in Postmenopausal Osteoporosis 

Calcitonin Salmon 2200IU

For “extra care” of aged bones ....



Introduction 
Osteoporosis is a bone disorder that increases a person’s risk of  fracture due to low bone mineral density (BMD), impaired bone 

1microarchitecture/mineralization, and/or decreased bone strength.  Worldwide, it is estimated that 1 in 3 women above the age of  50 will 
experience osteoporotic fractures. In 2013, sources estimated that 50 million people in India were either osteoporotic (T-score lower than-2.5) or 

2had low bone mass (T-score between-1.0 and-2.5).
On an average, up to 50% of  women >50 years of  age are at risk of  fractures. Fractures severely affect the quality of  life of  an individual and are 
becoming a major public health problem owing to the ageing population. Postmenopausal osteoporosis, resulting from oestrogen deficiency, is 
the most common type of  osteoporosis. Oestrogen deficiency results in an increase in bone turnover owing to effects on all types of  bone cells. 
The imbalance in bone formation and resorption has effects on trabecular bone (loss of  connectivity) and cortical bone (cortical thinning and 

3porosity).
The goal of  pharmacological therapy is to reduce the risk of  fractures. Medications used to treat osteoporosis are categorized as either 

1antiresorptive (i.e.,bisphosphonates, estrogen agonist/ antagonists [EAAs], estrogens, calcitonin, and denosumab) or anabolic (i.e., teriparatide).
Calcitonin (CT) constitutes one of  the major choices for the pharmacologic treatment of  postmenopausal and senile osteoporosis. In 
postmenopausal osteoporosis, CT, analogous to estrogens, determines increase of  bone mass, improvement of  intestinal calcium absorption and 

4a positivization of  calcium balance.
This article highlights the role of  Calcitonin-salmon in the treatment of  postmenopausal osteoporosis.

Calcitonin-salmon Nasal spray 
Calcitonin is a single chain, polypeptide hormone synthesized by the parafollicular cells (C-cells) of  the thyroid gland in mammals. The osteoclast, 
with over a million calcitonin receptors, is the main target cell for Calcitonin. 

5Salmon Calcitonin nasal spray is a synthetic molecule which is more potent than human Calcitonin.  Its affinity is 40 times higher than human 
6 5calcitonin for the human calcitonin receptor.  Its major action is the inhibition of  bone resorption by a direct action on osteoclast cells.  

Nasal Calcitonin-salmon is only USFDA-approved for the treatment of  postmenopausal osteroporosis. The Calcitonin are for use only in 
7postmenopausal women greater than five years post menopause with low bone mass relative to healthy premenopausal females.

It is considered as an alternative for those patients who refuse or cannot tolerate other potent anti-osteoporosis agents or for short-term use in 
5patients with acute bone pain (e.g. vertebral crush fracture syndrome).

Patients treated with CT can also benefit from the analgesic effect of  the hormone. Unlike estrogens, these beneficial effects of  CT occur with 
4minimal risk and require no routine gynecological monitoring.  

Clinical efficacy of Calcitonin-Salmon Nasal spray
Calcitonin-salmon administration could be recommended to a short term course in 
acute osteoporotic conservatively treated distal radius fractures
A prospective, randomized, double-blind study investigated the analgesic effect of  nasal 
salmon Calcitonin on the post-fracture period of  distal radius fracture.
In this study, 41 postmenopausal women with a recent distal radius fracture treated 
conservatively were randomly assigned to receive either 200 IU of  intranasal Salmon 
Calcitonin (n=19) or placebo (n=22) daily for 3 months following fracture. The assessment 
of  the patient's pain was recorded using the Visual Analogue Scale (VAS).
In the Calcitonin group, the mean VAS score improved from 4.05 to 0.53 while in the 
placebo group from 3.36 to 0.32. This study findings demonstrated a higher decrease of  
pain during the first post-fracture period (10 days) between Calcitonin and placebo group 
(Calcitonin: -50% vs. Placebo: -16.7% p=0.028) (Figure 1). The researchers opined that 
Calcitonin administration could be recommended to a short term course in acute 

8osteoporotic conservatively treated distal radius fractures.

QUEST Study: Therapeutic benefit exists with CT-NS compared with placebo in 
maintaining trabecular microarchitecture at multiple skeletal sites, as determined 
by the MRI technology
QUEST study was conducted to assess the effects of  nasal spray salmon calcitonin (CT-NS) 
or placebo on parameters of  trabecular microarchitecture at multiple skeletal sites using 
noninvasive MRI technology and iliac crest bone biopsies by microCT/histomorphometry.
The study included 91 postmenopausal osteoporotic women and were followed for 2 years 
(n = 46 for CT-NS, n = 45 for placebo); all women received 500 mg calcium daily. 
MRI measurements at distal radius, hip (T2 relaxation time [T2*]), and os calcis (obtained 
yearly), iliac crest bone biopsies with 2D histomorphometry and 3D microCT (obtained at 
study onset and conclusion), DXA-BMD at spine/hip/wrist/os calcis (obtained yearly), 
and markers of  bone turnover (obtained at 2-week to 12-month intervals) were analyzed, 
with an analysis of  covariance model used to assess treatment effect for parameters of  
interest. The High-resolution MRI assessment of  trabecular microarchitecture at individual 
regions of  the distal radius revealed significant improvement, or preservation (no 
significant loss), in the CT-NS-treated group compared with significant deterioration in the 
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Figure 1. VAS Scores over time (VAS Initial – 10 Days: 
Calcitonin: -50% vs. Placebo: -16.7% p=0.028)

Figure 2. Percentage change (±SE), CT-NS versus placebo, in 
high-resolution MRI–acquired measurements of  trabecular 

microarchitecture at the distal radius from baseline to 24 months:
(A) apparent bone volume/total volume
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Change from baseline within group: *p<0.05; ***p<0.005
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placebo control group as reflected in apparent BV/TV (p=0.03; Figure 2), apparent trabecular number (p<0.01), and apparent trabecular spacing 
(p<0.01). At the hip, the CT-NS group exhibited preservation of  trabecular microarchitecture at the lower trochanter (p < 0.05) as determined by 
T2* MRI technology. Significant deterioration of  trabecular bone architecture was noted in the placebo group at the femoral neck, Ward's triangle, 
and lower trochanteric sites. Serum C-telopeptide (S-CTx), a specific bone resorption marker, was reduced by 22.5% at 24 months (p=0.056). 
The results of  the QUEST study suggested therapeutic benefit of  CT-NS compared with placebo in maintaining trabecular microarchitecture at 

9multiple skeletal sites and support the use of  MRI technology for assessment of  trabecular microarchitecture in clinical research trials.

PROOF Study: Calcitonin Salmon nasal spray at a dose of 200 IU daily significantly reduces the risk of new vertebral fractures in 
postmenopausal women with osteoporosis
A 5-year, double-blind, randomized, placebo-controlled study was done to determine whether salmon calcitonin nasal spray reduced the risk of  
new vertebral fractures in postmenopausal women with osteoporosis.A total of  1,255 postmenopausal women with established osteoporosis 
were randomly assigned to receive salmon calcitonin 
nasal spray (100, 200, or 400 IU) or placebo daily. All 
participants received elemental calcium (1,000 mg) 
and vitamin D (400 IU) daily. Vertebral fractures were 
assessed with lateral radiographs of  the spine. The 
primary efficacy endpoint was the risk of  new 
vertebral fractures in the salmon calcitonin nasal 
spray 200-IU group compared with the placebo. A 
total of  783 women completed 3 years of  treatment, 
and 511 completed 5 years. The study results showed 
that 200-IU dose of  salmon calcitonin nasal spray 
significantly reduced the risk of  new vertebral 
fractures by 33% compared with placebo [relative 
risk (RR)=0.67, p = 0.03]. In the 817 women with one 
to five prevalent vertebral fractures at enrollment, the 
risk was reduced by 36% (RR=0.64, p=0.03; Table 1). 
The reductions in vertebral fractures in the 100-IU 
(RR = 0.85) and the 400-IU (RR = 0.84) groups were 
not significantly different from placebo. Lumbar 
spine bone mineral density increased significantly 
from baseline (1% to 1.5%, p<0.01) in all active 
treatment groups. Bone turnover was inhibited, as 
shown by suppression of  serum type-I collagen cross-
linked telopeptide (C-telopeptide) by 12% in the 200-IU group (p<0.01) and by 14% in the 400-IU group (P<0.01) as compared with placebo. 
Salmon calcitonin nasal spray at a dose of  200 IU daily significantly reduced the risk of  new vertebral fractures in postmenopausal women with 

10osteoporosis.

200 IU Calcitonin Salmon nasal spray per day promotes general independence from foreign assistance, mobility, and fear of 
further falls in postmenopausal elderly women following total hip arthroplasty
Results of  an open study in which 37 women had undergone cementless after accidental hip fractures treated twice daily with 200 IU salmon 
calcitonin nasal spray (plus one bag of  1000 mg calcium plus 880 IU vitamin D daily) for 12 months showed that 200 IU salmon calcitonin nasal 
spray per day promotes general independence from foreign assistance, mobility, and fear of  further falls in postmenopausal elderly women 
following THA. Treatment with a salmon calcitonin nasal spray reduced bone turnover serum markers, loss of  further bone density, and pain. 
Additionally, calcitonin promoted the repair of  hip fractures and, as a coincidence finding, was associated with a significantly reduced rate of  

11refractures as well as periprosthetic ossifications.

Calcitonin Salmon nasal spray 200 IU may be a useful agent to prevent steroid-induced osteoporosis
Results of  a two year prospective trial conducted in 44 steroid-dependent asthmatic patients treated with treated with either salmon calcitonin 
nasal spray (200 IU every other day, n = 22)+1000 mg calcium or Calcium 1000 alone (n = 22) for two years demonstrated that Calcitonin 
increased spinal bone mass during the first year of  treatment and maintained bone mass in a steady state during the second year.
The bone mass in the Calcitonin group increased by 2.7% in the first year while in the group receiving calcium alone it decreased by 2.8%; this 
difference was significant. Calcitonin prevented more bone loss during the second year while the calcium alone group continued losing bone mass 
(-7.8%). The difference between means was 0.1077 (95% CI 0.0381 to 0.1773). These results suggested that Calcitonin may be a useful agent to 

12prevent steroid-induced osteoporosis.

High patient responsiveness to Calcitonin salmon nasal spray in postmenopausal women who had low bone mass
Results of  a sub-analysis from a randomized, double-blind, placebo-controlled, parallel-group, 2-year study conducted to evaluate the response 
of  individual patients to therapy with 200 IU/d calcitonin salmon nasal spray compared with placebo in postmenopausal women who had low 
bone mass showed that 76%; n=31/41) responded positively to treatment. Of  40 valid completers who received placebo, 25 (63%) lost bone mass  
(p=0.001 between groups). All patients had received 500 mg/d of  oral supplemental calcium. A response to therapy was defined as an increase 

Table 3. Summary of  Vertebral Fracture Analyses for Entire Study Cohort, for Subgroup with 
One to Five Prevalent Vertebral Fractures, and for 3-Year Completers 

Treatment Groups

Nasal Spray Salmon Calcitonin

Entire study cohort

Participants with  >1 new

vertebral fractures [n (%)]

Relative risk (95% CI)

Participants with  >2 new

vertebral fractures (n [%])

Odds ratio (95% CI)

New vertebral fractures/1,000

participant radiograph years

Participants with 1–5 prevalent

fractures

Participants with  >1 new

vertebral fractures [n (%)]

Relative risk (95% CI)

0.87 (0.41-1.30)0.65 (0.38-1.14)1.02 (0.64-1.88)

n=278 

61 (22)

0.84 (0.59-1.18)

30 (11)

111

n=206

48 (23)

0.78 (0.53-1.14)

n=287 

0.67 (0.47-0.97)*

24 (8)

78*

n=207

40 (19)

0.64 (0.43-0.96)*

51 (18)

n=273 

n=201

52 (26)

0.94 (0.65-1.36)

59 (22)

0.85 (0.60-1.21)

34 (13)

129

n=270 

n=203

60 (30)

7 ( 60 2 )

33 (12)

131

Placebo 100 IU 400 IU200 IU

*200-IU versus placebo P ,0.05.
 CI 5 confidence interval.
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from baseline in lumbar vertebral bone mineral density, measured by use of  dual-energy x-ray absorptiometry, at the end of  2 years of  
treatment.Calcitonin salmon nasal spray is an effective therapeutic alternative for osteoporotic women more than 5 years post menopause who 

13reject or cannot tolerate estrogens or for whom estrogens are contraindicated.

Summary 
Ÿ Worldwide, it is estimated that 1 in 3 women above the age of  50 will experience osteoporotic fractures.
Ÿ Postmenopausal osteoporosis, resulting from oestrogen deficiency, is the most common type of  osteoporosis.
Ÿ Calcitonin Salmon nasal spray constitutes one of  the major choices for the pharmacologic treatment of  postmenopausal 

osteoporosis.
Ÿ Calcitonin-salmon administration could be recommended to a short term course in acute osteoporotic conservatively 

treated distal radius fractures.
Ÿ Therapeutic benefit exists with Calcitonin Salmon nasal spray compared with placebo in maintaining trabecular 

microarchitecture at multiple skeletal sites, as determined by the MRI technology.
Ÿ Calcitonin Salmon nasal spray at a dose of  200 IU daily significantly reduces the risk of  new vertebral fractures in 

postmenopausal women with osteoporosis.
Ÿ Calcitonin Salmon nasal spray 200 IU per day promotes general independence from foreign assistance, mobility, and fear 

of  further falls in postmenopausal elderly women following total hip arthroplasty.
Ÿ Calcitonin Salmon nasal spray 200 IU may be a useful agent to prevent steroid-induced osteoporosis.
Ÿ Calcitonin salmon nasal spray showed high patient responsiveness in postmenopausal women who had low bone mass.
Ÿ Results of  review and meta-analysis demonstrated that current understanding of  the biology and mechanism of  action of  

Calcitonin Salmon nasal spray does not support a role as an oncogen or tumor-accelerating agent. Such evidence was 
lacking in preclinical carcinogenicity, genotoxicity, and mutagenicity studies and, in general, biological plausibility

Calcitonin salmon nasal spray is an effective therapeutic alternative for osteoporotic women more than 5 years post 
menopause who reject or cannot tolerate estrogens or for whom estrogens are contraindicated.
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Indications 
Ÿ Calciwave Nasal Spray is indicated for the treatment of  postmenopausal osteoporosis 

in females greater than 5 years postmenopause with low bone mass relative to healthy 
premenopausal females. 

Ÿ Calciwave Nasal Spray should be reserved for patients who refuse or cannot tolerate 
estrogens or in whom estrogens are contraindicated. 

Ÿ Use of  Calciwave Nasal Spray is recommended in conjunction with an adequate 
calcium (at least 1000 mg elemental calcium per day) and vitamin D (400 IU/ day) 
intake to retard the progressive loss of  bone mass. 

Dosage and Administration
Ÿ The recommended dose of  Calciwave Nasal Spray in postmenopausal osteoporotic 

females is one spray (200 IU) per day administered intranasally, alternating nostrils 
daily.

Calcitonin Salmon 2200IU


