Endocrine, vol. 6, no. 2, 199-202, April 1997  0969-711X/97/6:199-202/$9.00 © 1997 by Humana Press Inc.

All rights of any nature whatsoever reserved.

Nasal Calcitonin

Stuart L. Silverman
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Nasal calcitonin is a newly approved treatment for
established osteoporosis that increases lumbar spine
bone mass, is safe, and well tolerated. Fracture efficacy
data is not yet available, although preliminary results
are promising. The dose for established osteoporosis is
200 1U. The dose for prevention of postmenopausal
osteoporosis has not been established. Nasal calcito-
nin may be analgesic to bone and may be of benefit in
glucocorticoid-induced vertebral osteoporosis. Nasal
spray calcitonin may be of benefit to the symptomatic
patient with acute vertebral fracture, the complex
patient, or the patient with established osteoporosis
who is intolerant of bisphosphonates or estrogen.
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Mode of Action of Nasal Calcitonin

Nasal calcitonin is an antiresorptive agent. Its major
action is to decrease osteoclast activity in vitro (/) and this
appears to be its major mechanism in vivo. In addition, it
has been suggested that calcitonin may have an anabolic
osteoblastic effect on bone (2), which could improve bone
quality (3) and reduce incidence of bone fracture (4,5).

Efficacy of Nasal Calcitonin

Three randomized studies suggest the efficacy of nasal
calcitonin in increasing lumbar spine bone mass. These
studies suggest that nasal spray calcitonin increases lumbar
spine bone mass 2—3% as compared to placebo over 2 yr
when given at a dose of 200 IU daily in late postmeno-
pausal women.

Overgaard (6) inan initial pilot study randomized 40 late
postmenopausal women with a history of prior forearm
fractures to either 200 IU nasal spray calcitonin daily or
placebo. All patients received 500 mg calcium daily. Valid
completers who received 200 IU nasal spray calcitonin had
a significant increase in lumbar spine bone mineral density
(BMD) of 3.2% compared with the placebo group who
decreased 0.4% (p = 0.04). The results were identical for
both the intent to treat group and valid completers. There
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was no statistically significant difference between nasal
spray calcitonin and placebo in both distal and proximal
forearm bone mineral content (BMC) or total body bone
mineral content among valid completers.

Overgaard in 1992 (4) studied 208 females between the
ages of 68 and 72 with low forearm bone density in a dose-
ranging study. Patients were randomized to placebo or 50,
100, or 200 IU calcitonin nasal spray daily for 2 yr. All
patients received 500 mg of calcium daily. Valid completers
who received 200 IU nasal spray calcitonin had a significant
increase in lumbar spine BMD of 3.0% (CI 1.8-4.2%) in the
24 mo of study vs calcium only who had a mean increase of
1% (CI-0.1-1.5%). The treatment group was significantly
different from the placebo group by 6 mo (p < 0.05).

Not all patients in the 1992 Overgaard study were
responders to nasal spray calcitonin. In a later analysis of
this study, 76% (31/41) of valid completers who were
treated with 200 IU nasal spray responded to treatment as
defined by an increase in bone mass relative to baseline,
whereas only 38% of the placebo patients responded (7).
Patients who received lower doses of nasal spray calcitonin
did not significantly increase bone mass.

Ellerington (8) compared the efficacy of 200 IU nasal
spray calcitonin to placebo in a 2-yr study. He also com-
pared both early and late postmenopausal women and daily
vs intermittent (three times weekly) dosing schedules. This
study is of interest in that no calcium supplementation was
given. There was a significant increase in lumbar spine
BMD in the late postmenopausal women as early as 6 mo
(p =0.021). At the end of 2 yr in the late postmenopausal
patients using 200 IU daily of calcitonin group, there was
a significant increase in lumbar spine bone mass of 1.38%
vs placebo, which lost 1.73% (p = 0.007). There was no
significant increase in lumbar spine BMD in the group tak-
ing calcitonin three times weekly (-2.4%, p < 0.001).
Whereas bone loss in the daily calcitonin group was insig-
nificant at the proximal femur, bone loss was significant in
the placebo or intermittent dose group.

Reginster (9) studied the efficacy of long-term (5 yr)
intermittent nasal spray calcitonin given 5 d weekly in the
prevention of lumbar spine bone mass in a randomized
study. Bone density increased significantly in the calcito-
nin group as compared to baseline up to 42 mo (+2.5% +
0.7%) (p <0.01), but was unchanged statistically at comple-
tion of the trial (+1.1 £ 1.1%) [not statistically significant
(NS)]. The calcium only group has a significant decrease in
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bone mass after 6 mo, which remained significant at the end
of the trial (6.6 + 1.0%) (p < 0.01).

There have been two single center studies showing prom-
ising early results that calcitonin may reduce rate of verte-
bral fracture. Rico (5) studied the fracture efficacy of
injectable calcitonin in 72 postmenopausal women with
more than one vertebral fracture. Rico compared 36 patients
given 100 IU of injectable calcitonin plus 500 mg of cal-
cium for 10 d each mo to 36 patients only given calcium for
10 d per month for 24 mo. The incidence of vertebral frac-
tures was 0.07 per patient year in the calcitonin group and
0.45 in the calcium only group (p < 0.001). There is a sug-
gestion that injectable calcitonin may reduce hip fracture
inthe Mediterranean Osteoporosis Study (MEDOS), anon-
randomized epidemiology study (7/0). The only study to
examine fracture efficacy of nasal spray calcitonin was the
1992 study of Overgaard mentioned earlier. In this study,
the rate of patients with new fractures was reduced signifi-
cantly in valid completers in all groups taking nasal spray
calcitonin to about one third of the rate seen in the women
taking calcium. These results will need to be confirmed
with a multicenter study. A 5-yr, multicenter fracture study
with nasal spray calcitonin is currently underway.

Studies of Gonnelli revealed that the speed of sound
(S0S), broadband ultrasound attenuation (BUA), and the
bone Stiffness Index measured with an Achilles ultrasound
unit all improved significantly in 78 osteoporotic women
(p < 0.001) treated with the salmon calcitonin nasal spray
(200 IU/d, 1 mo on and 1 mo off for 2 yr). Vertebral BMD
had also increased significantly by 1.99% in this study (71).
These studies may prove consistent with earlier results of
the MEDOS study (70) since ultrasound appears to discrimi-
nate patients with hip fractures equally well as dual energy
X-ray absorptiometry and independently of BMD (12).

The efficacy of calcitonin may be dependent on the
degree of bone turnover. Patients with a higher bone turn-
over have a greater response (13).

Nasal calcitonin did not prevent bone loss in patients
with endometriosis treated with gonadotropin-releasing
hormone agonists at doses of 200 IU daily (14).

Effect on Bone Markers

The findings of Overgaard that not all patients respond
to nasal calcitonin raise the issue of monitoring response
with either bone density or bone markers. Kraenzlin (15)
studied the effect of nasal calcitonin at 100 IU twice daily
on bone turnover in postmenopausal women. By 8 wk, he
found a decrease of 26% in urine pyridinoline, a 32.7%
decrease in urine deoxypyridinoline, a 32,7% decrease in
hydroxyproline, and a 24.1% decrease in urine N-telopeptide.
The reduction in each of these four bone markers of resorp-
tion was significant. There was a significant decrease in
osteocalcin of 14.4%, but there was no significant decrease
in C-terminal procollagen type I peptide. After 8 wk, all

resorption markers showed a plateau and a trend to increase.
After cessation of treatment at 12 wk, both formation and
resorption markers rapidly returned to baseline.
Overgaard studied the correlation of bone marker
response to nasal spray calcitonin to incidence of fracture
using urinary C telopeptide in the 208 women in his 1992
study (16). In women who fractured during the 2-yr period,
the urine C telopeptide remained unchanged at 6 to 9 mo
whereas decreases of 30% were seen in women who did not
fracture. This may suggest that biochemical markers may
be useful to determine nonresponders to nasal calcitonin.

Use in Steroid-Induced Osteoporosis

Nasal calcitonin may be a treatment for glucocorticoid-
induced osteoporosis (17-20). Ringe (17) found that inject-
able calcitonin increased lumbar spine bone density in
patients with glucocorticoid-induced osteoporosis. Monte-
murro (18) studying a group of patients with glucocorti-
coid-induced osteoporosis with nasal calcitonin found no
bone loss at 2 yr in the treated group as opposed to the
control that lost 15%. Luengo (19) in a randomized, pla-
cebo-controlled study of 44 patients with steroid-depen-
dent asthma found nasal spray calcitonin to be effective in
preventing bone loss. Calcitonin at 200 IU every other day
increased spinal bone mass in the first year and maintained
bone mass in the second year. There was no effect on ver-
tebral fracture rate. Sambrook (20) in a 2-yr study com-
pared treatment with calcitriol (1,25 dihydroxy vitamin
D3), calcium, and nasal calcitonin. In the second year, there
was no lumbar spine bone loss in the group treated with
calcitonin and calcitriol, whereas there was lumbar spine
bone loss in the groups treated with calcium or calcitriol
alone. A large multicenter study of the efficacy of calcitonin
nasal spray in glucocorticoid-induced osteoporosis is cur-
rently ongoing.

Use in Early Postmenopausal Women

Nasal spray calcitonin at doses up to 200 IU may not be
sufficient to inhibit bone resorption in the lumbar spine in
some women in the immediate postmenopausal years.
Campodarve (21) in a dose ranging study in early post-
menopausal women using 200, 100, and 50 IU nasal calci-
tonin found no significant increases in lumbar spine bone
mass at either lumbar spine and radius. A dose response
effect in early postmenopausal women was suggested by
Reginster (9). A multicenter dose-ranging early postmeno-
pausal prevention study which includes a dose arm of
400 1U nasal is ongoing.

Analgesic Effects of Calcitonin

Salmon calcitonin has an analgesic effect (22). It can
relieve both bone pain caused by tumor metastases, Pagets,
or osteoporosis as well as pain caused by migraine, pancre-
atitis, and posthysterectomy. The mechanism of pain relief
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is not known, but potential explanations include increases
in circulating beta endorphins, inhibition of PGE2 synthe-
sis, interference with calcium flux, involvement of the cho-
linergic or serotoninergic systems, a direct action on CNS
receptors or a neuromodulator effect (22,23).

Pun (24) studied the analgesic effect of nasal salmon
calcitonin in the treatment of vertebral fractures caused by
osteoporosis. Patients with vertebral fractures were treated
with either nasal spray calcitonin at 200 IU per d or placebo.
Pain was graded by visual analog scale. There was a signifi-
cant decrease in bone pain observed after 7 d. There was a
statistically significant reduction in the consumption of
analgesic drugs by 7 d after treatment.

Administration and Side Effects of Nasal Calcitonin

Nasal spray calcitonin is generally well tolerated. Over-
all adverse events of nasal spray calcitonin are similar to
placebo nasal spray (26). Nasal symptoms have been most
frequently reported for both nasal spray calcitonin and pla-
cebo nasal spray (31 and 30%, respectively). The incidence
of nasal adverse events was similar between nasal spray
calcitonin and placebo (26). There have been no reports of
serious nasal side effects such as nasal ulceration (26). The
incidence of gastrointestinal upset (<1.8%) and flushing
(<1.0%) with nasal spray calcitonin are lower than that seen
with injectable calcitonin (gastrointestinal upset 10%,
flushing 2-5%) (25). For all other organ systems, side
effects are 1% or less.

Since calcitonin is a protein, systemic allergic reactions
are possible, although no allergic or anaphylactic reactions
have been reported with nasal spray calcitonin.

The recommended dose of calcitonin nasal spray is 200
IU daily administered intranasally in alternating nostrils.
Approximately 3% (range 0.3—30.6%) of a nasally admin-
istered dose is bioavailable compared with the same dose
administered by intramuscular injection (9).

Nasal spray calcitonin can be administered at any time
without regard to meals. In addition to calcitonin, patients
should take adequate calcium every day (1000-1500 mg
calcium)and 400to 800U vitamin D. The medication should
be refrigerated until opened, but then kept at room tempera-
ture and covered to avoid evaporation and condensation.

Resistance to Calcitonin

Antibody formation against salmon calcitonin has been
reported in patients receiving continuous therapy with
injectable calcitonin. The clinical significance is contro-
versial since the occurrence of antibodies is not correlated
with resistance (27). In the Kraenzlin study (15) discussed
earlier, only 1 of 10 patients developed antibodies during
the 12 wk of study. This patient was fully responsive to
nasal calcitonin and had similar decreases in markers of
bone turnover. This confirms earlier reports of Reginster
(28) that antibody formation to calcitonin was not corre-

lated with the skeletal response in patients with Paget’s
disease receiving nasal calcitonin.

Because of receptor downregulation, a resistance to the
hormone may occur after 10 to 12 mo of treatment, which
may be avoided or delayed by cyclic administration (29).

Use of Combination Therapy

Combination therapy with estrogen and eel calcitonin
not only prevented postmenopausal bone loss, but resulted
ina 11.2% gain in lumbar spine bone mass in the first year
and 9.2% after 2 yr (30). There have been no studies on the
combination of nasal calcitonin with other agents.

Use of Nasal Calcitonin in the Therapy
of Postmenopausal Osteoporosis

The author uses nasal spray calcitonin as the agent of
choice for the initial treatment of the symptomatic patient
with osteoporotic fracture. Nasal calcitonin has a dual role
in that it increases lumbar spine bone mass and has an
analgesic effect on the pain of acute vertebral fracture.
Hopefully, this dual effect helps break the cycle of verte-
bral fracture by preventing immobility which results in
further bone loss.

Patients receiving nasal calcitonin should be followed
with an annual bone density measurement of the umbar
spine. Bone markers may be of value in determining which
patients are responders to nasal calcitonin. Nasal spray
calcitonin should be continued in patients showing a posi-
tive effect.

Nasal spray calcitonin should be considered for the
asymptomatic late postmenopausal patient with established
osteoporosis who may not be tolerant of, or has contra-
indications to, estrogen or alendronate. This would include
the patient with a history of estrogen-dependent neoplasia
ora contraindication to estrogen such as a history of pulmo-
nary embolus. Complex patients with active gastrointesti-
nal problems such as gastritis, duodenitis, or ulcer, or
patients on high-dose nonsteroidal anti-inflammatory drug
(NSAID) therapy should be considered for nasal calcito-
nin. Patients with renal impairment, complex patients on
multiple medications or with a rigid lifestyle, or older
patients who are unable to stay upright for 30 min after
taking alendronate should also be considered for nasal
calcitonin.

Nasal spray calcitonin should also be considered for
the younger patient because of its short half-life in bone
and calcitonin’s long-term safety record. This would
include the premenopausal woman with significant
osteopenia, athletic amenorrhea, or a child with steroid-
induced osteoporosis.

There is insufficient information about efficacy or
dosing to recommend nasal spray calcitonin as an estro-
gen alternative in the immediate postmenopausal years
at this time.
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In conclusion, nasal spray calcitonin should be consid-
ered a safe treatment for established osteoporosis. At doses
0f2001U/d, nasal spray calcitonin prevents and may reverse
bone loss in the lumbar spine. Nasal spray calcitonin may
be analgesic to bone. Data with regards to fracture efficacy
is promising but awaits confirmation from an ongoing
multicenter trial.
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