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Therapeutic Class Overview
Parathyroid Hormones

Therapeutic Class

Overview/Summary: Osteoporosis is the most common bone disease in humans and is
characterized by low bone mass and microarchitectural deterioration of bone tissue, leading to bone
fragility and consequent susceptibility to fracture." According to the World Health Organization,
osteoporosis is defined by a bone mineral density at the hip or spine that is less than or equal to 2.5
standard deviations below the expected average for a healthy young person.2 Fractures are the most
clinically significant physical manifestation of postmenopausal osteoporosis and low bone mass is the
primary indicator of fracture risk.® Osteoporotic fractures commonly occur in the wrist, spine, or hip,
and can result in complications such as chronic pain, disability, depression, or even death."
Osteoporosis and related fractures represent a significant public health and economic burden.

Forteo® (teriparatide) is the only parathyroid hormone available for the treatment of osteoporosis.
Teriparatide is a recombinant human parathyroid hormone and has the same physiological actions on
bone and kidney as endogenous parathyroid hormone. Parathyroid hormone is the primary regulator
of calcium and phosphate metabolism in bone and kidney and its actions include regulation of bone
metabolism, renal tubular reabsorption of calcium and phosphate, and intestinal calcium absorption.
In humans, the anabolic effects of teriparatide manifest as an increase in skeletal mass, an increase
in markers of bone formation and resorption and an increase in bone strength. Teriparatide is
available as a once-daily, subcutaneous injection and is Food and Drug Administration (FDA)-
approved for use in patients at high risk for fracture specifically to increase bone mass in men with
primary or hypogonadal osteoporosis, for the treatment of patients with glucocorticoid-induced
osteoporosis and for the treatment of postmenopausal women with osteoporosis. Patients at high risk
are those with a history of osteoporotic fracture or who have multiple risk factors for fracture, or those
who have failed or are intolerant to other available osteoporosis therapy. For the treatment of
postmenopausal osteoporosis, teriparatide reduces the risk of vertebral and non-vertebral fractures.
Teriparatide is associated with a boxed warning regarding the increased incidence of osteosarcoma
noted in animal studies. In addition, the safety and efficacy of teriparatide have not been evaluated
beyond two years of treatment, and a treatment duration greater than two years in a patient’s lifetime
is not recommended.”

Table 1. Current Medications Available in Therapeutic Class*

Generic Food and Drug Administration Approved Dosage Generic
(Trade Name) Indications Form/Strength | Availability
Teriparatide Increase of bone mass in men with primary Injection:
(Forteo®) hypogonadal osteoporosis at high risk for fracture, | 20 ug*

treatment of men and women with glucocorticoid-
associated osteoporosis at high risk for fracture,
and treatment of postmenopausal women with
osteoporosis at high risk for fracture

*Available as a multi-dose pre-filled delivery device (pen) containing 28 daily doses of 20 ug (2.4 mL).

Evidence-based Medicine

A two-year, placebo-controlled trial (N=437) evaluating teriparatide in increasing bone mass in men
with primary or hypogonadal osteoporosis was terminated early when a long-term toxicology trial
noted an increase in the incidence of osteosarcoma in rats receiving teriparatide. Teriparatide
significantly increased bone mineral density (BMD) at the lumbar spine and femoral neck compared
to placebo over 11 months.” In a follow-up of this trial, no serious safety concerns were reported with
teriparatide.®

Teriparatide has also been compared to the bisphosphonate alendronate for the treatment of men
with primary or hypogonadal osteoporosis. Compared to alendronate and the combination of
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Therapeutic Class Overview: medication class or medical condition

teriparatide and alendronate, teriparatide significantly increased BMD at the posteroanterior spine,
lateral spine and femoral neck.’

Teriparatide also significantly increased BMD at the lumbar spine and total hip compared to
alendronate in patients with glucocorticoid-induced osteoporosis. In addition, after 36 months,
significantly fewer patients receiving teriparatide had experienced a vertebral fracture.®*°

In the EUROFORS trial, postmenopausal women with osteoporosis received teriparatide for the first
year of treatment. At 12 months, patients were randomized into two substudies. In substudy one,
patients received teriparatide, raloxifene or no active treatment. In substudy two, all patients received
teriparatide for the second year of treatment. After the first year of treatment, teriparatide significantly
increased BMD at the lumbar spine, total hip and femoral neck. The benefits of teriparatide appeared
greater in antiresorptive treatment-naive patients compared to treatment-experienced patients. Within
substudy two, patients who continued teriparatide for a total of two years achieved significant
increases in BMD after 24 months. Within substudy one, during the second year of treatment BMD at
the lumbar spine, total hip, and femoral neck continued to increase significantly with teriparatide. The
BMD at the lumbar spine did not change in patients who were switched to raloxifene; however, BMD
at the total hip and femoral neck significantly increased. Patients who were switched to no active
treatment had a significant decrease in BMD at the lumbar spine, no change in BMD at the total hip,
and a significant increase BMD at the femoral neck.**™**

Data also suggest that teriparatide in combination with a bisphosphonate may result in significant
increases in BMD compared to monotherapy with either teriparatide or bisphosphonate
monotherapy.”’l‘:’

Key Points within the Medication Class

According to Current Clinical Guidelines:

0 Current clinical guidelines recommend that all drugs Food and Drug Administration-approved
for use in osteoporosis are appropriate treatment options, with the bisphosphonates having
good quality evidence supporting their use for reducing vertebral, non-vertebral, and hip
fractures. While not every treatment guideline recommends a preferred medication and/or
medication class, the bisphosphonates are generally recognized as first-line therapy for the
prevention and treatment of osteoporosis, including postmenopausal and glucocorticoid-
induced osteoporosis.l's’l&19

o Parathyroid hormone has been shown to prevent vertebral fractures; however, the data is not
as strong for reducing non-vertebral fractures, and treatment has not demonstrated a
reduction in hip fractures.®

0 Guidelines recommend teriparatide as a potential option for the prevention and treatment of
osteoporosis, but generally recommend that it be reserved for patients at very high fracture
risk or in patients who have failed first-line bisphosphonate therapy.'®*°

o For the treatment of glucocorticoid-induced osteoporosis specifically, teriparatide is a
potential treatment option, along with bisphosphonates, in high-risk patients.*®

Other Key Facts:
0 Teriparatide is not currently available generically.20
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Therapeutic Class Review
Parathyroid Hormones

Overview/Summary

Osteoporosis is the most common bone disease in humans and is characterized by low bone mass and
microarchitectural deterioration of bone tissue, leading to bone fragility and consequent susceptibility to
fracture.’ According to the World Health Organization, osteoporosis is defined by a bone mineral density
(BMD) at the hip or spine that is less than or equal to 2.5 standard deviations below the expected average
for a healthy young person.2 Utilizing a reference population of young healthy individuals is common
when measuring BMD and is known as a T-score.” Fractures are the most clinically significant physical
manifestation of postmenopausal osteoporosis and low bone mass is the primary indicator of fracture
risk.® Osteoporotic fractures commonly occur in the wrist, sPine, or hip, and can result in complications
such as chronic pain, disability, depression, or even death.” Osteoporosis and related fractures represent
a significant public health and economic burden. The management of osteoporosis is intended to prevent
initial or subsequent fractures by maximizing skeletal strength and/or minimizing skeletal trauma and
increased quality of life.®

Forteo® (teriparatide) is the only parathyroid hormone available for the treatment of osteoporosis.
Teriparatide is a recombinant human parathyroid hormone and has the same physiological actions on
bone and kidney as endogenous parathyroid hormone. Parathyroid hormone is the primary regulator of
calcium and phosphate metabolism in bone and kidney and its actions include regulation of bone
metabolism, renal tubular reabsorption of calcium and phosphate, and intestinal calcium absorption. In
humans, the anabolic effects of teriparatide manifest as an increase in skeletal mass, an increase in
markers of bone formation and resorption and an increase in bone strength. The skeletal effects of
teriparatide depend upon the pattern of systemic exposure. Of note, continuous excess endogenous
parathyroid hormone, observed with hyperparathyroidism, may be detrimental to the skeleton because
bone resorption may be stimulated more than bone formation. Teriparatide is not expected to accumulate
in bone or other tissues.*

Teriparatide is available as a once-daily, subcutaneous injection and is Food and Drug Administration
(FDA)-approved for use in patients at high risk for fracture specifically to increase bone mass in men with
primary or hypogonadal osteoporosis, for the treatment of patients with glucocorticoid-induced
osteoporosis and for the treatment of postmenopausal women with osteoporosis. Patients at high risk are
those with a history of osteoporotic fracture or who have multiple risk factors for fracture, or those who
have failed or are intolerant to other available osteoporosis therapy. For the treatment of postmenopausal
osteoporosis, teriparatide reduces the risk of vertebral and non-vertebral fractures. Teriparatide is
associated with a boxed warning regarding the increased incidence of osteosarcoma noted in animal
studies. In addition, the safety and efficacy of teriparatide have not been evaluated beyond two years of
treatment, and a treatment duration greater than two years in a patient’s lifetime is not recommended.*

Current clinical guidelines recommend that all drugs FDA-approved for use in osteoporosis are
appropriate treatment options, with the bisphosphonates having good quality evidence supporting their
use for reducing vertebral, non-vertebral, and hip fractures. While not every treatment guideline
recommends a preferred medication and/or medication class, the bisphosphonates are generally
recognized as first-line therapy for the prevention and treatment of osteoporosis, including
postmenopausal and glucocorticoid-induced osteoporosis.*>® Parathyroid hormone has been shown to
prevent vertebral fractures; however, the data is not as strong for reducing non-vertebral fractures, and
treatment has not demonstrated a reduction in hip fractures.® Guidelines recommend teriparatide as a
potential option for the prevention and treatment of osteoporosis, but generally recommend that it be
reserved for patients at very high fracture risk or in patients who have failed first-line bisphosphonate
therapy.”>’ For the treatment of glucocorticoid-induced osteoporosis specifically, teriparatide is a potential
treatment option, along with bisphosphonates, in high-risk patients.8
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Therapeutic Class Review: parathyroid hormones

Medications

Table 1. Medications Included Within Class Review

Generic Name (Trade name) Medication Class Generic Availability
Teriparatide (Forteo®) Parathyroid hormones -
Indications
Table 2. Food and Drug Administration-Approved Indications”
Increase of Bone Mass in Treatment of Men and
. ) . Treatment of
: Men with Primary Women with
Generic L Postmenopausal Women
Hypogonadal Glucocorticoid-induced X .
Name ; . . . . with Osteoporosis at
Osteoporosis at High Risk Osteoporosis at High High Risk for Eracture*
for Fracture* Risk for Fracture* 9
Teriparatide v v v

*Patients at high risk are defined as those with a history osteoporotic fracture, have multiple risk factors for fracture, or who have
failed or are intolerant to other available osteoporosis therapy.

Pharmacokinetics

Table 3. Pharmacokinetics®

Generic Name | Bioavailability (%) Renal Excretion (%) | Active Metabolites Sgerum e
Life (hours)
Teriparatide 95 Extend unknown Not reported 1

Clinical Trials
Clinical trials demonstrating the safety and efficacy of teriparatide in its Food and Drug Administration-
approved indications are outlined in Table 4."%%°

A two-year, placebo-controlled trial (N=437) evaluating teriparatide in increasing bone mass in men with
primary or hypogonadal osteoporosis was terminated early when a long-term toxicology trial noted an
increase in the incidence of osteosarcoma in rats receiving teriparatide. After a median duration of 11
months, teriparatide significantly increased bone mineral density (BMD) at the lumbar spine and femoral
neck compared to placebo.10 In a follow-up of this trial, no serious safety concerns were reported with
teriparatide.11 Teriparatide has also been compared to the bisphosphonate alendronate for the treatment
of men with primary or hypogonadal osteoporosis. Compared to alendronate and the combination of
teriparatide and alendronate, teriparatide significantly increased BMD at the posteroanterior spine, lateral
spine and femoral neck.'

Teriparatide also significantly increased BMD at the lumbar spine and total hip compared to alendronate
in patients with glucocorticoid-induced osteoporosis. In addition, after 36 months, significantly fewer
patients receiving teriparatide had experienced a vertebral fracture.***°

Teriparatide has been most extensively evaluated for the treatment of osteoporosis in postmenopausal
women.”* The EUROFORS trial was a prospective, two-year trial in which all patients received
teriparatide for the first year of treatment. After 12 months, patients were divided into two different
substudies. In substudy one, for the second year of treatment patients were randomized to teriparatide,
the selective estrogen receptor modulator raloxifene or no active treatment. In substudy two, all patients
remained on teriparatide for the second year of treatment. After the first year of treatment, teriparatide
significantly increased BMD at the lumbar spine, total hip and femoral neck. The benefits of teriparatide
appeared greater in antiresorptive treatment-naive patients compared to treatment-experienced patients.
Within substudy two, patients who continued teriparatide for a total of two years achieved significant
increases in BMD after 24 months. Within substudy one, during the second year of treatment BMD at the
lumbar spine, total hip, and femoral neck continued to increase significantly with teriparatide. The BMD at
the lumbar spine did not change in patients who were switched to raloxifene; however, BMD at the total
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Therapeutic Class Review: parathyroid hormones

hip and femoral neck significantly increased. Patients who were switched to no active treatment had a
significant decrease in BMD at the lumbar spine, no change in BMD at the total hip, and a significant
increase BMD at the femoral neck.’”*® In addition to significant increases in BMD, placebo-controlled
trials demonstrate that teriparatide significantly reduces the risk of vertebral and non-vertebral fractures.”"
% Data also suggest that teriparatide in combination with a bisphosphonate may result in significant
increases in BMD compared to monotherapy with either teriparatide or bisphosphonate monotherapy.zo'z6
In terms of safety data, no clinically significant concerns related to teriparatide were observed; however,
treatment was associated with a higher rate of hypercalcemia compared to placebo and bisphosphonate
therapy. No cases of osteosarcoma were reported.**?°
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Therapeutic Class Review: parathyroid hormones

Table 4. Clinical Trials

Study Design Sample Size
Study and Drug Regimen and and Study End Points Results
Demographics Duration

Increase of Bone Mass in Men with Primary Hypogonadal Osteoporosis at High Ris

k for Fracture

Orwoll et al (abstract)™ MC, PC, RCT N=437 Primary: Primary:
Change in After three months, BMD at the lumbar spine was significantly greater with
Teriparatide 20 or 40 ug SC Men with 11 months baseline lumbar | teriparatide compared to placebo, and by the end of therapy it was increased
QD idiopathic or (median spine, femoral by 5.9 (20 pg) and 9.0% (40 pg) with teriparatide compared to 0.5% with
hypogonadal duration) neck, and radius | placebo (P<0.001 for both).
Vs osteoporosis and (planned BMD and safety
spine or hip duration was BMD at the femoral neck increased by 1.5 (20 pg; P=0.029) and 2.9% (40 ug;
placebo BMD >2 SD 24 months but | Secondary: P<0.001), and whole body BMD increased by 0.6 (20 ug; P=0.021) and 0.9%
below the mean trial Not reported (40 pg; P=0.005) with teriparatide.
All patients received daily for young adult terminated
calcium and vitamin D males early when a There was no change in BMD at the radius with teriparatide (P values not
supplements. long-term reported).
toxicology
study noted BMD responses to teriparatide were similar regardless of gonadal status, age,
osteosarcoma baseline BMD, body mass index, smoking or alcohol intake.
in rats)
Adverse events were similar with teriparatide 20 pg and placebo, but more
frequent with teriparatide 40 ug.
Secondary:
Not reported
Kaufman et al™* ES of Orwoll et N=355 Primary: Primary:
al'® Safety and There were no serious safety concerns during the follow-up trial, and no
Teriparatide 20 or 40 ug SC 30 months change in clinically relevant conditions associated with prior teriparatide treatment (e.g.,
QD Men with (follow-up) baseline BMD osteosarcoma).
idiopathic or
Vs hypogonadal Secondary: BMD gradually decreased following the discontinuation of teriparatide;
osteoporosis and Not reported however, BMD at the lumbar spine and total hip remained significantly higher
placebo spine or hip compared to baseline after 30 months of follow-up (P<0.001). Antiresorptive
BMD >2 SD treatment prevented the decline and tended to further increase BMD.

All patients received daily
calcium and vitamin D

below the mean
for young adult
males

Bisphosphonates accounted for approximately 75% of osteoporosis therapy
used at the 30 month follow-up visit, with 29 and 18% of patients receiving
placebo and teriparatide, respectively, on bisphosphonates (P=0.02).
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Therapeutic Class Review: parathyroid hormones

Study Design Sample Size
Study and Drug Regimen and and Study End Points Results
Demographics Duration
Lateral thoracic lumbar radiographs obtained at baseline and 18 months after
discontinuation of teriparatide were available for 279 men. Of these men,
11.7% receiving placebo, 5.4% receiving teriparatide 20 pug and 6.0%
receiving teriparatide 40 pug had an incident vertebral fracture. In the combined
teriparatide groups compared to placebo, the risk of vertebral fracture was
reduced by 51.0% (P=0.07). The incidence of moderate or severe fractures
was significantly reduced by 83.0% (P=0.01).
Secondary:
Not reported
Finkelstein et al™ PG, RCT N=83 Primary: Primary:
Change in There was a significantly greater increase in BMD at the posteroanterior spine
Teriparatide 40 pg SC QD, Men 46 to 85 30 months baseline with teriparatide compared to alendronate and combination therapy (P<0.001
initiated at month 6 and years of age with posteroanterior for both). The BMD at the posteroanterior spine significantly increased more
continued for 24 months low BMD at the lumbar spine with combination therapy compared to alendronate (P<0.001).
lumbar spine or BMD
VS femoral neck 22 Secondary:
SD below the Secondary: There was a significantly greater increase in BMD at the lateral spine with
alendronate 10 mg QD for 30 mean value for Change in teriparatide compared to alendronate and combination therapy (P<0.001 for

months
Vs

alendronate 10 mg QD plus
teriparatide 40 ug SC QD

All patients received daily
calcium and vitamin D
supplements.

young normal
men

baseline lateral
spine, proximal
femur, and radial
shaft BMD;
change in
baseline total
body BMD;
serum alkaline
phosphate and
safety

both). The BMD at the lateral spine significantly increased more with
combination therapy compared to alendronate (P=0.02).

The BMD at the femoral neck significantly increased with teriparatide
compared to alendronate (P<0.001) and combination therapy (P=0.01). There
was no difference between alendronate and combination therapy (P=0.18).

The BMD at the radial shaft decreased slightly with teriparatide and increased
slightly with alendronate and combination therapy (P=0.002 teriparatide vs
alendronate; P=0.009 teriparatide vs combination therapy).

There were no differences among treatments in the changes in total body
BMD (P=0.60 for the three-way comparison).

At 12 months, changes in serum alkaline phosphate were significantly greater
with teriparatide compared to alendronate or combination therapy (P<0.001 for
both comparisons).
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Therapeutic Class Review: parathyroid hormones

Study Design Sample Size
Study and Drug Regimen and and Study End Points Results
Demographics Duration
The differences among the three treatments in the incidence of side effects
were generally small.
Finkelstein et al™ PG, RCT N=83 Primary: Primary:
Change in With teriparatide, the peak values of N-telopeptide, osteocalcin, and P1INP
Teriparatide 40 pg SC QD, Men 46 to 85 30 months baseline N- were reached by month 12 and then declined toward baseline during the next
initiated at month 6 and years of age with telopeptide, 18 months.

continued for 24 months
VS

alendronate 10 mg QD for 30
months

VS

alendronate 10 mg QD plus
teriparatide 40 pg SC QD

All patients received daily
calcium and vitamin D
supplements.

low BMD of the
lumbar spine or
femoral neck =2
SD below the
mean value for
young normal
men

osteocalcin and
P1NP

Secondary:
Not reported

With alendronate, osteocalcin and P1NP decreased from baseline through
month six, at which point both remained stable. However, the N-telopeptide
reached its nadir within one to two months.

With combination therapy, BTM levels declined in the first six months (while
receiving alendronate alone) and then returned to baseline levels (N-
telopeptide) or above (osteocalcin and P1NP) after teriparatide was added.

Changes in each marker were significantly different between teriparatide and
alendronate (P<0.001 for all), teriparatide and combination therapy (P<0.03 for
all) and alendronate and combination therapy (P<0.001 for all).

Secondary:
Not reported

Treatment of Men and Women with Glucocortico

id-induced Osteoporosis at High R

isk for Fracture

Saag et al*

Teriparatide 20 ug SC QD
Vs

alendronate 10 mg QD

All patients received daily

calcium and vitamin D
supplements.

DB, MC, RCT

Patients 22 to 89
years of age with
osteoporosis
who had
received
glucocorticoids
for 23 months
(prednisone
equivalent =5
mg/day)

N=428

18 months

Primary:
Change in
baseline lumbar
spine BMD

Secondary:
Change in
baseline total hip
BMD and BTMs,
time to changes
in BMD,
incidence of
vertebral and

Primary:

BMD at the lumbar spine significantly increased with teriparatide compared to
alendronate (7.2 vs 3.4%; P<0.001). A significant difference between the
groups was reached by six months (P<0.001).

Secondary:

At 12 months, BMD at the total hip significantly increased with teriparatide
compared to alendronate (P<0.01). At 18 months, the change was 3.8 and
2.4% with teriparatide and alendronate (P=0.005).

With teriparatide, PLNP and SCTX were increased at one month and peaked
at six months. With alendronate, these markers decreased at one month and

remained suppressed at 18 months (P<0.001 for all comparisons between
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Therapeutic Class Review: parathyroid hormones

Study Design Sample Size
Study and Drug Regimen and and Study End Points Results
Demographics Duration
non-vertebral treatments at months one, six and 18).
fractures and
safety Markers of bone formation (SCTX and bone alkaline phosphate) significantly
increased with teriparatide and decreased with alendronate (no additional data
reported).
Fewer new vertebral fractures occurred with teriparatide compared to
alendronate (0.6 vs 6.1%, respectively; P=0.004). The incidence of non-
vertebral fractures was similar between the two treatments (5.6 vs 3.7%,
respectively; P=0.36).
Safety profiles were similar between the two treatments, with no significant
differences in the overall incidence of adverse events (85 vs 79%; P=0.11) or
serious adverse events (21 vs 18%; P=0.44). There were some differences in
specific adverse events between the two treatments with more patients
receiving teriparatide experiencing nausea (P=0.02), gastritis (P=0.06),
insomnia (P=0.01), injection site reactions (P=0.09) and at least one elevated
calcium (P<0.001) and urate level (P=0.18). More patients receiving
alendronate reported dyspepsia (P=0.07) and rash (P=0.05).
Langdahl et al™ Pos-hoc analysis N=428 Primary: Primary:
of Saag et al** Change in At 18 months, increases in BMD at the lumbar spine were significantly greater
Teriparatide 20 pg SC QD 18 months baseline lumbar | with teriparatide compared to alendronate in postmenopausal women (7.8 vs
Patients 22 to 89 spine BMD 3.7%; P<0.001), premenopausal women (7.0 vs 0.7%; P<0.001) and men (7.3
Vs years of age with by gender and vs 3.7%; P=0.03). In postmenopausal and premenopausal women, the change
osteoporosis menopausal in BMD at the lumbar spine was also significantly greater with teriparatide
alendronate 10 mg QD who had status compared to alendronate after six and 12 months (P<0.05 for all).
received
All patients received daily glucocorticoids Secondary: Secondary:
calcium and vitamin D for 23 months Change in At the total hip, there were numerically greater increases in BMD at all

supplements.

(prednisone
equivalent 25
mg/day)

baseline total hip
BMD, incidence
of vertebral and
non-vertebral
fractures and
safety

measured time points with teriparatide compared to alendronate in
postmenopausal women, premenopausal women and men. The differences
between the two treatments reached significance in premenopausal women
(12 months; P<0.001 and 18 months; P<0.01).

Radiographic vertebral fractures occurred in one teriparatide- (one
postmenopausal, zero men) and 10 alendronate-treated patients (six
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Therapeutic Class Review: parathyroid hormones

Study Design Sample Size
Study and Drug Regimen and and Study End Points Results
Demographics Duration
postmenopausal, four men) (P=0.05 for both). Non-vertebral fractures
occurred in 12 teriparatide- (nine postmenopausal, two premenopausal, one
man) and eight alendronate-treated patients (six postmenopausal, zero
premenopausal, two men) (P values not significant).
The proportions of patients reporting adverse events with teriparatide and
alendronate were consistent across subgroups.
Saagetal™’ ES of Saag et N=241 Primary: Primary:
al Change in At 36 months, teriparatide significantly increased BMD at the lumbar spine
Teriparatide 20 pg SC QD 36 months baseline BMD (11.0 vs 5.3%), total hip (5.2 vs 2.7%) and femoral neck (6.3 vs 3.4%)
Patients 22 to 89 and BTMs, compared to alendronate (P<0.001 for all).
S years of age with incidence of

alendronate 10 mg QD

All patients received daily
calcium and vitamin D
supplements.

osteoporosis
who had
received
glucocorticoids
for 23 months
(prednisone
equivalent 25
mg/day)

vertebral and
non-vertebral
fractures and
safety

Secondary:
Not reported

With teriparatide, increases in PLNP and osteocalcin were significant from one
to 36 months (P<0.01), and increases in SCTX were significant from one to six
months (P<0.01). With alendronate, decreases in P1NP, osteocalcin, and
SCTX were significant by six months and remained below baseline through 36
months (P<0.001).

Significantly fewer patients receiving teriparatide had vertebral fractures
compared to patients receiving alendronate (1.7 vs 7.7%; P=0.007), with most
occurring within the first 18 months. There was no difference in the incidence
of non-vertebral fractures between the two treatments (7.5 vs 7.0%; P=0.843).

Significantly more patients receiving teriparatide had elevated pre-dose serum
calcium concentrations (21 vs 7%; P<0.001).

Secondary:
Not reported

Treatment of Postmenopausal

Women with Oste

oporosis at High

Risk for Fracture

Obermayer-Pietsch et al*’
EUROFORS

Teriparatide 20 uyg SC QD for
12 months.

MC, OL, PRO,
RCT

Postmenopausal
women 255
years of age with

N=868

24 months

Primary:
Change in
baseline lumbar
spine and total
hip BMD, safety

Primary:
Results for substudy two only.

BMD at the lumbar spine increased significantly at months six, 12, 18 and in
all three cohorts. The increase over 24 months was greater in treatment-naive
patients (13.1%) compared to treatment-experienced patients (no evidence of

Patients were divided into a =2 year history Secondary: an inadequate response, 10.2%; P=0.003 and evidence of inadequate
>, ~
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Therapeutic Class Review: parathyroid hormones

Study Design Sample Size
Study and Drug Regimen and and Study End Points Results

Demographics Duration
three groups based on prior of severe Not reported response, 9.8%; P<0.001). The corresponding increases in BMD at the total
antiresorptive treatment: no osteoporosis; hip were 3.8, 2.3, and 2.3%, respectively (P values not reported).
prior treatment, prior treatment | BMD T-score <-
with no evidence of 2.5 at lumbar At 24 months, BMD at the total hip increased significantly in all three cohorts,
inadequate response, and spine, total hip, with the change being significantly greater in antiresorptive treatment-naive
prior treatment with evidence or femoral neck patients (3.8%) compared to treatment experienced patients (no evidence of
of an inadequate response and 21 an inadequate response, 2.3%; P<0.05 and evidence of an inadequate
(occurrence of fractures, documented response, 2.3%; P<0.05).
persistent low BMD, and/or vertebral or non-
significant BMD loss while on | vertebral fragility Nausea (13.3%) and arthralgia (11.7%) were the most commonly reported
therapy). fracture in the adverse events. Asymptomatic hypercalcemia was reported in 5.0% of

three years prior patients.
After 12 months, patients in to trial entry
substudy one were Secondary:
randomized to teriparatide 20 Not reported
pug SC QD, raloxifene 60
mg/day, or no active
antiresorptive treatment.
Patients in substudy two
(inadequate antiresorptive
responders) remained on OL
teriparatide 20 ug SC QD.
Eastell et al™® MC, OL, PRO, N=868 Primary: Primary:
EUROFORS RCT Change in Results for substudy one only.

24 months baseline lumbar

Teriparatide 20 ug SC QD Postmenopausal spine, total hip, The BMD at the lumbar spine increased significantly at all time points with all

women 255 and femoral three treatments. With teriparatide, the increase over 24 months was 10.7%
Patients were divided into years of age with neck BMD; compared to 7.9 and 3.8% for those who switched to raloxifene (P<0.001) and
three groups based on prior 22 year history incidence of no active treatment (P<0.001). Changes were significantly greater with those

antiresorptive treatment: no
prior treatment, prior treatment
with no evidence of
inadequate response, and
prior treatment with evidence
of an inadequate response

of severe
osteoporosis;
BMD T-score <-
2.5 at lumbar
spine, total hip,
or femoral neck;

fractures and
safety

Secondary:
Not reported

who switched to raloxifene compared to no active treatment (P<0.001). During
the second year of treatment, lumbar spine BMD continued to increase
significantly with teriparatide, did not change significantly with raloxifene and
decreased significantly with no active treatment (P values not reported).

The BMD at the total hip increased significantly at 18 and 24 months with
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Therapeutic Class Review: parathyroid hormones

Study Design Sample Size
Study and Drug Regimen and and Study End Points Results
Demographics Duration
(occurrence of fractures, and =1 teriparatide and raloxifene, while there was no significant change with no
persistent low BMD, and/or documented active treatment at any time point. With teriparatide, the increase was 2.5%
significant BMD loss while on | vertebral or non- compared to 2.4 with raloxifene (P=0.849) and 0.5% with no active treatment
therapy). vertebral fragility (P=0.001). Changes were significantly greater with those who switched to
fracture in the raloxifene compared to no active treatment (P=0.012). During the second year
After 12 months, patients in three years prior of treatment, BMD at the total hip increased significantly with teriparatide and
substudy one were to trial entry raloxifene, and did not change significantly with no active treatment (P values
randomized to teriparatide 20 not reported).
pug SC QD, raloxifene 60
mg/day, or no active BMD at the femoral neck increased significantly at 18 and 24 months with all
antiresorptive treatment. three treatments, but the change at 24 months was greater with teriparatide
(3.5%) and raloxifene (3.1%) compared to no active treatment (P=0.002 vs
Patients in substudy two teriparatide and P=0.044 vs raloxifene). There was no statistically significant
(inadequate antiresorptive difference between teriparatide and raloxifene (P=0.577). During the second
responders) remained on OL year of treatment, BMD at the femoral neck increased significantly with all
teriparatide 20 ug SC QD. three treatments, but the increase with teriparatide was significantly greater
compared to no active treatment (P values not reported).
A total of 77 clinical fractures occurred, 56 of which were classified as fragility
fractures (15 vertebral and 41 non-vertebral). Of these fractures, 16 occurred
after randomization (4.3, 2.1 and 1.0% with teriparatide, raloxifene and no
active treatment). There were no differences between the three treatments (P
values not reported).
During the first year of treatment when all patients received teriparatide, the
most common treatment-emergent adverse events were nausea (12.4%),
arthralgia (7.9%), headache (6.9%), and pain in extremities (5.1%). Over the
two years of treatment, hypercalcemia was reported in 4.3% of patients
receiving teriparatide. There were no differences in the rates of hypercalcemia
between the three treatments (P=0.365). The most common treatment-
emergent adverse events during the second year of treatment that were
significantly different between year one were muscle cramps, insomnia, and
hot flush (P<0.05 for all). Muscle cramps, hot flushes and insomnia were
reported more frequently with raloxifene.
Secondary:
) . —
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Study Design Sample Size
Study and Drug Regimen and and Study End Points Results
Demographics Duration
Not reported

Minne et al™ Post-hoc N=868 Primary: Primary:

analysis of Change in After 12 months, teriparatide significantly increased BMD at the lumbar spine
Teriparatide 20 yg SC QD EUROFORS" 12 months baseline lumbar | (P<0.001) for all cohorts. The combined proportion of patients achieving a

spine and response (gain 3.5 to 7.0%) or pronounced response (gain >7.0%) in BMD at

Patients were divided into Postmenopausal proximal femur the lumbar spine was significantly greater in antiresorptive treatment-naive
three groups based on prior women 255 BMD and safety | patients (78.3%) compared to treatment-experienced patients (no evidence of

antiresorptive treatment: no
prior treatment, prior treatment
with no evidence of
inadequate response, and
prior treatment with evidence
of an inadequate response
(occurrence of fractures,
persistent low BMD, and/or
significant BMD loss while on
therapy).

years of age with
22 year history
of severe
osteoporaosis;
BMD T-score <-
2.5 at lumbar
spine, total hip,
or femoral neck;
and 21
documented
vertebral or non-
vertebral fragility
fracture in the
three years prior
to trial entry

Secondary:
Not reported

an inadequate response, 67.2% and evidence of inadequate response, 65.8%;
P<0.001 for both). The proportion of nonresponders was larger with treatment-
experienced patients with evidence of an inadequate response compared to
treatment-naive patients (3.7 vs 0.6%; P value not reported). These
differences were not significant between the two treatment-experienced
cohorts (P=0.742).

BMD at total hip and femoral neck in treatment-naive patients increased
significantly by six months, and continued to increase following another six
months. In the two treatment-experienced cohorts, there were decreases in
BMD at the total hip and femoral neck after six months that were reversed by
12 months.

At both six and 12 months, treatment-naive patients had a greater increase in
BMD compared to treatment-experienced patients with evidence of an
inadequate response. Significant differences were observed for the BMD at
the total hip after 12 months in comparison between treatment-naive patients
and treatment-experienced with no evidence of inadequate response patients
and for BMD at the femoral neck after six months in the comparison of
treatment-experienced patients compared to treatment-experienced patients
with evidence of an inadequate response.

A total of 68.1% of patients reported one or more treatment-emergent adverse
event and 5.9% of patients discontinued treatment during the first year
because of this. The most common event was nausea (12.4%). Of the 29
cases (3.3%) of hypercalcemia reported, 24 (82.8%) were mild, three (10.3%)
were moderate, and two (6.9%) were severe. A total of 97 serious treatment-
emergent adverse events were reported, including one case of hypercalcemia.
The most frequent serious adverse events were fracture,
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Therapeutic Class Review: parathyroid hormones

Study Design Sample Size
Study and Drug Regimen and and Study End Points Results
Demographics Duration
bronchitis/pneumonia, atrial fibrillation, fall, angina pectoris, cholelithiasis, and
two cases each of vertigo, colitis, cellulitis, localized osteoarthritis, and
cerebrovascular accidents.
Secondary:
Not reported
Cosman et al” MC, OL, RCT N=198 Primary: Primary:
Change in In all cohorts, PINP and bone alkaline phosphate significantly increased from
Teriparatide 20 ug SC QD Postmenopausal 18 months baseline BTMs baseline (P<0.001) at each evaluated time point. In the alendronate stratum,
women 250 (total duration | and BMD, SCTX significantly increased from baseline at each time point in the Switch
Patients either added years of age with 36 months) incidence of new | Group (P<0.001). In the alendronate Add Group significant increases were

teriparatide to current therapy
with alendronate 10 mg/day or
70 mg/week, or raloxifene 60
mg/day (Add Groups), or
switched therapy to
teriparatide only (Switch
Groups).

Patients entered either a prior
alendronate stratum or a prior
raloxifene stratum based on
previous therapy.

All patients received daily
calcium and vitamin D
supplements.

osteoporosis
receiving
alendronate or
raloxifene for
218 months

fractures and
safety

Secondary:
Not reported

only observed at months three, six, and 12 (P<0.007). In the raloxifene
stratum, significant increases in SCTX were observed at each time point for
the Switch Group (P<0.007), and there were significant increases after one
month in the Add Groups (P<0.002). In both strata, increases in markers were
significantly smaller with Add Groups compared to Switch Groups.

In all cohorts, BMD at the lumbar spine significantly increased from baseline
(P<0.01 for all). In the alendronate Add Group BMD at the total hip increased
by 3.2% (P<0.001) and at the femoral neck by 2.7% (P=0.006) by 18 months.
In the alendronate Switch Group, BMD at the total hip tended towards a small
decrease at six months (P=0.14), and was not significantly increased at 18
months (P=0.24), although BMD at the femoral neck increased significantly
(P=0.017). With raloxifene, BMD at the total hip and femoral neck significantly
increased at 18 months in both Add and Switch Groups.

With alendronate, clinical fractures were reported in 6 and 10% of patients in
Add and Switch Groups. With raloxifene, the corresponding rates were 6 and
12% (P values not reported).

There was no statistically significant difference in the overall increase in serum
calcium between the alendronate Add and Switch Groups (0.07 vs 0.17
mg/dL; P=0.052); however, there was a significant difference with raloxifene
(0.08 vs 0.23 mg/dL; P=0.003). There were no differences between the
alendronate Add and Switch Groups and raloxifene Add and Switch Groups
with regard to changes in urinary calcium excretion (P=0.27 and P=0.28).
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Study and Drug Regimen and and Study End Points Results
Demographics Duration
Changes in 1,25-dihydroxyvitamin D were significantly higher with the
alendronate Add Group vs Switch Group (P=0.007), with no difference
observed between raloxifene groups (P=0.52). No deaths or osteosarcomas
were reported. There were no differences in the rates of serious adverse
events between the alendronate Add and Switch Groups and the raloxifene
Add and Switch Groups. In the alendronate stratum, treatment-emergent
adverse events for which there was a significant difference between the Add
and Switch Groups included asthenia (6 vs 20%; P=0.039) and contusion (4 vs
16%; P=0.049). In the raloxifene stratum, the only significant difference
between Add and Switch Groups was sinusitis (11 vs 0%; P=0.03).
Secondary:
Not reported
Neer et al”* DB, MC, PC, N=1,637 Primary: Primary:
Fracture Prevention Trial RCT Incidence of new | New vertebral fractures occurred in 14% of patients receiving placebo
17to 18 vertebral compared to 5 and 4%, respectively, of patients receiving teriparatide 20 and
Teriparatide 20 or 40 pg SC Postmenopausal months fractures 40 pg (RR, 0.35; 95% ClI, 0.22 to 0.55; and RR, 0.31; 95% CI, 0.19 to 0.50;
QD women with prior (medium P<0.001 for both).
vertebral duration) Secondary:
VS fractures (trial Incidence of new | Secondary:
terminated non-vertebral Patients receiving teriparatide 20 and 40 pg were 35 and 40% less likely to
placebo early when a | fractures, have at least one new non-vertebral fracture, respectively, compared to
long-term change in placebo (P<0.05 for both), and were 53 and 54% less likely to have at least
All patients received daily toxicology trial | baseline BMD one new non-vertebral fragility fracture (P<0.05 for both). The absolute risk of
calcium and vitamin D noted and safety at least one new non-vertebral fracture was 10 and 6% with placebo and either
supplements. osteosarcoma dose of teriparatide. The absolute risk of at least one non-vertebral fragility
in rats) fracture was 6 and 3% with placebo and either dose of teriparatide (P values

not reported).

Compared to placebo, teriparatide 20 and 40 pg increased BMD by 9 and 13%
more in the lumbar spine (P<0.001), and by 3 and 6% more in the femoral
neck (P<0.05). Teriparatide 40 ug decreased BMD at the shaft of the radius by
22% compared to placebo (P value not reported). Both doses of teriparatide
increased total body BMD by 2 to 4% more compared to placebo (P<0.05).

Teriparatide had only minor side effects with occasional nausea and
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headache.
Lindsay et al** ES of Neer et N=1,262 Primary: Primary:
Fracture Prevention Trial al®* Safety and During the follow-up period, there were no safety concerns that would suggest
18 months incidence of new | latent adverse events of previous teriparatide treatment (e.g., osteosarcoma)
Teriparatide 20 or 40 ug SC Postmenopausal (follow-up) vertebral or adverse events related to withdrawal of therapy.
Qb women with prior fractures
vertebral Despite greater use of osteoporosis drugs during the follow-up trial in the
S fractures Secondary: original placebo group (P=0.04), the anti-fracture efficacy of teriparatide
Not reported persisted for 18 months. During the follow-up trial, the reduction in fracture risk
placebo associated with previous treatment with teriparatide 20 and 40 pg was 41
(P=0.004) and 45% (P=0.001), respectively, compared to placebo. The
All patients received daily absolute reduction from baseline to the 18-month follow-up visit was 13% for
calcium and vitamin D both doses of teriparatide.
supplements.
Secondary:
Not reported
Body et al*® DB, MC, PG, N=146 Primary: Primary:
RCT Change in Teriparatide significantly increased BMD at the lumbar spine compared to
Teriparatide 40 ug SC QD 14 months baseline lumbar | alendronate at all time points. The increase at three months was 2.7% greater
Postmenopausal (median) spine BMD with teriparatide compared to alendronate (P<0.001). The difference in BMD
S women with increase between the treatments was 5.4% at six months and 8.3% at 12
osteoporosis Secondary: months (P<0.001). Teriparatide increased BMD at the lumbar spine by 5.2% at
alendronate 10 mg QD Change in three months, whereas alendronate required 12 months to increase lumbar

All patients received daily
calcium and vitamin D
supplements.

baseline femoral
neck and total
hip BMD,
change in
baseline total
body BMD,
incidence of new
non-vertebral
fractures and
safety

spine BMD by 5.9%.

Secondary:

Compared to alendronate, teriparatide significantly increased BMD at the
femoral neck (P<0.001), total hip (P<0.05) and total body BMD (P<0.05), but
BMD at the distal radius significantly decreased (P<0.001).

The incidence of non-vertebral fractures was significantly lower with
teriparatide compared to alendronate (P<0.05).

Both treatments were well tolerated despite transient mild asymptomatic
hypercalcemia with teriparatide.

m University of
& Massachusetts

UMASS. Medical School

Page 14 of 30
Copyright 2012 « Review Completed on 10/02/2012




Therapeutic Class Review: parathyroid hormones

Study Design Sample Size
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McClung et al** DB, MC, PG, N=203 Primary: Primary:
RCT Change in At 18 months, areal and volumetric BMD at the lumbar spine were significantly
Teriparatide 20 ug SC QD 18 months baseline areal higher with teriparatide compared to alendronate (10.3 vs 5.5%; P<0.001 and
Postmenopausal and volumetric 19.0 vs 3.8%; P<0.01, respectively). Areal BMD at the femoral neck
Vs women with lumbar spine significantly increased with both treatments (3.9 vs 3.5%, respectively). There
osteoporosis and total hip was no difference in trabecular BMD at the femoral neck between the two
alendronate 10 mg QD BMD, change in | treatments (4.9 and 2.2%, respectively). Cortical volumetric BMD at the
baseline BTMs femoral neck was significantly different between teriparatide and alendronate
All patients received daily and safety (-1.2 and 7.7%, respectively; P=0.05).
calcium and vitamin D
supplements. Secondary: Teriparatide significantly increased BTM that peaked at six months (P1NP
Not reported increased by 218%, and N-telopeptide increased by 58%; P<0.001); whereas,
alendronate significantly decreased BTMs at six months (-67 and -72%,
respectively; P<0.001). The different effects of both agents on bone
remodeling were evident after one month of treatment, with significant
differences between the two for each marker at one, three, six, and 12 months
(P<0.001).
Secondary:
Not reported
Cosman et al”® DB, MC, PC, N=412 Primary: Primary:
RCT Change in At one year, increases in lumbar spine BMD were 7.5, 7.0 and 4.4% with
Zoledronic acid 5 mg as a 1 year baseline lumbar | combination therapy, zoledronic acid and teriparatide. The lower bound of the
single infusion plus Postmenopausal spine BMD two-sided 95% CI (-0.6) for the treatment difference (0.5%) between the
teriparatide 20 uyg SC QD women 45 to 89 combination therapy and teriparatide was greater than the prespecified NI
years of age with Secondary: margin of -2.0%, indicating NI of combination therapy compared to teriparatide
S osteoporaosis; Change in in increasing BMD.
BMD T-score <- baseline lumbar
zoledronic acid 5 mg as a 2.5 at the spine BMD at Secondary:
single infusion femoral neck, earlier time Increases in BMD at the lumbar spine were significantly higher with
total hip, or points, change in | combination therapy compared to teriparatide at weeks 13 and 26, for

VS

lumbar spine; or
BMD T-score <-

baseline total
hip, trochanter,

combination therapy compared to zoledronic acid at all time points, and for
teriparatide compared to zoledronic acid at one year (P<0.001 for all).

teriparatide 20 ug SC QD 2.0 at any site and femoral
plus 21 neck BMD at all Increases in BMD at the total hip at one year were 2.3, 2.2 and 1.1% with
All patients received daily documented time points, combination therapy, zoledronic acid and teriparatide, respectively. Increases
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Study and Drug Regimen

Study Design
and
Demographics

Sample Size
and Study
Duration

End Points

Results

calcium and vitamin D
supplements.

vertebral or non-
vertebral
fractures

change in
baseline SCTX
and P1NP and
safety

were significantly higher with combination therapy compared to teriparatide at
all time points, for combination therapy compared to zoledronic acid at week
13, and for zoledronic acid compared to teriparatide at all time points (P<0.02
for all). Increases in BMD at the femoral neck and trochanter with combination
therapy also exceeded teriparatide throughout the year (2.2 vs 0.1%; P<0.001
and 4.4 vs 2.4%; P<0.01). Combination therapy also produced numerically
greater increases than zoledronic acid at all time points.

SCTX decreased to its nadir by week four with zoledronic acid, with small
increases thereafter. With teriparatide, SCTX did not change throughout week
four, then increased to a peak at week 26, and decreased slightly thereafter.
An initial prominent decrease with combination therapy, of similar magnitude
to the decrease seen with zoledronic acid, was followed by a gradual increase
after week eight, with levels remaining above baseline for the latter half of the
year. Between-treatment differences were significant for combination therapy
compared to teriparatide and zoledronic acid at all time points, and for
zoledronic acid compared to teriparatide at all time points (P<0.001 for all).
The decline in PINP with combination therapy was much less prominent
compared to the decline with zoledronic acid; however, all between-treatment
differences were significant for all comparisons of combination therapy
compared to teriparatide and zoledronic acid, and for zoledronic acid
compared to teriparatide (P<0.001 for all).

Clinical fractures, recorded as adverse events only, occurred in four, 13 and
eight patients receiving combination therapy, zoledronic acid, and teriparatide.
Clinical fracture incidence was significantly lower with combination therapy
compared to zoledronic acid (RR, 0.31; 95% CI, 0.10 to 0.92; P=0.04), with no
difference between combination therapy and teriparatide. Rates of adverse
events were 91.2% with combination therapy and zoledronic acid compared to
85.4% with teriparatide.

Rates of adverse events within the first three days after infusion were 68.6,
58.4 and 27.0% with combination therapy, zoledronic acid and teriparatide,
whereas those after three days were comparable across the three treatments
(84.7, 87.6 and 84.7%). There was no difference in the rates of serious
adverse events among the treatments, and there was no incidence of
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hypocalcemia with any treatment.
Hwang et al” MC, OL, RCT N=63 Primary: Primary:
Change in At six months, teriparatide significantly increased BMD at the lumbar spine

Teriparatide 20 ug SC QD Asian 6 months baseline lumbar | compared to calcitonin (4.5 vs 0.1%; P=0.003).

postmenopausal spine BMD
Vs women with Secondary:

osteoporosis Secondary: Changes in BMD at the femoral neck and total hip were not different between
calcitonin 100 IU SC QD Change in the two treatments (P values not reported).

baseline femoral
neck and total
hip BMD,
change in
baseline BTMs
and safety

There were significantly larger increases in BTMs with teriparatide compared
to calcitonin (bone ALP, 142 vs 37%, and osteocalcin, 154 vs 23%; both
P<0.001).

No serious adverse events were reported during treatment. There were more
cases of hypercalcemia and elevations in ALP observed with teriparatide. With
calcitonin, dizziness, vasodilation, and vomiting were more commonly reported
(P values were not reported).

Drug regimen abbreviations: IU=international units, QD=once-daily, SC=subcutaneous

Study design abbreviations: Cl=confidence interval, DB=double-blind, ES=extension-study, MC=multicenter, NI=non-inferiority, OL=open-label, PC=placebo-controlled, PG=parallel group,

PRO=prospective, RCT=randomized-controlled trial, RR=relative risk

Miscellaneous abbreviations: ALP=alkaline phosphatase, BMD=bone mineral density, BTM=bone turnover marker, PANP=amino-terminal peptide of procollagen type 1, SCTX=serum type-1 collagen
cross-linked C-telopeptide, SD=standard deviation
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Special Populations

Table 5. Special Populations4

Population and Precaution
Gl\(lanerlc Elderly/ Renal Hepatic Pregnancy _Excreted Sot
ame : . . in Breast
Children Dysfunction | Dysfunction | Category Milk
Teriparatide | No evidence | No dosage Not studied in C Unknown; | Patients with
of overall adjustment is | hepatic use with Paget’s
differences required. dysfunction. caution. disease,
in safety or pediatric,
efficacy and young
observed adult
between patients with
elderly and open
younger epiphyses,
adult and patients
patients. with prior
external
Safety and beam or
efficacy in implant
children radiation
have not involving the
been skeleton
established. should not
receive
teriparatide.

Adverse Drug Events

Table 6. Adverse Drug Events (%)*

Adverse Event(s)

Teriparatide

Body as a Whole

Asthenia 8.7
Headache 7.5
Neck pain 3
Pain 21.3
Cardiovascular

Angina pectoris 2.5
Hypertension 7.1
Syncope 2.6
Central Nervous System

Anxiety 4
Depression 4.1
Dizziness 8
Insomnia 4.3t05.0
Vertigo 3.8
Gastrointestinal

Constipation 5.4
Diarrhea 5.1
Dyspepsia 5.2
Gastritis 7
Gastrointestinal disorder 2.3
Nausea 8.51014.0
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Adverse Event(s) Teriparatide
Tooth disorder 2
Vomiting 3
Musculoskeletal
Arthralgia 10.1
Leg cramps 2.6
Respiratory System
Cough increased 6.4
Dyspnea 3.6106.0
Pharyngitis 5.5
Pneumonia 3.9t06.0
Rhinitis 9.6
Other
Herpes zoster 3
Hyperuricemia 3
Rash 4.9
Sweating 2.2
Transient hypercalcemia 6to 11

Contraindications

Table 7. Contraindications”

Contraindication

Teriparatide

Hypersensitivity to any component of the product

v

Black Box Warning for Forteo® (teriparatide)®’

WARNING

therapy involving the skeleton).

In male and female rats, teriparatide caused an increase in the incidence of osteosarcoma (a malignant
bone tumor) that was dependent on dose and treatment duration. The effect was observed at systemic
exposures to teriparatide ranging from three to 60 times the exposure in humans given a 20 ug dose.
Because of the uncertain relevance of the rat osteosarcoma finding to humans, prescribe teriparatide
only to patients for whom the potential benefits are considered to outweigh the potential risk.
Teriparatide should not be prescribed for patients who are at increased baseline risk for osteosarcoma
(e.g., those with Paget disease of bone or unexplained elevations of alkaline phosphatase, children
and young adult patients with open epiphyses, or patients with prior external beam or implant radiation

Warnings/Precautions

Table 8. Warnings and Precautions®

Warning/Precaution

Teriparatide

Bone metastases and skeletal malignancies; use is not recommended in this

population v
Hypercalcemia; use in patients with hypercalcemia or underlying hypercalcemic y
disorder is not recommended due to potential for exacerbation of hypercalcemia

Metabolic bone disease; use is not recommended in this population v
Orthostatic hypotension has been reported in short-term clinical studies v
Osteosarcoma; dose- and duration-dependant increases in the incidence of

osteosarcoma occurred in rats; teriparatide should not be used in patients at

increased risk of osteosarcoma including: Paget’s disease of bone, pediatric and v
young adults with open epiphyses or prior external beam or implant radiation

therapy involving the skeleton

Treatment duration; the use of teriparatide use beyond two years is not v
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Warning/Precaution Teriparatide

recommended as safety and efficacy have not been established past this point

Urolithiasis or pre-existing hypercalciuria; use caution in patients with active or
recent urolithiasis because of the potential to exacerbate this condition

Drug Interactions
There are no clinically significant drug interactions associated with parathyroid hormones.?’

Dosage and Administration

Teriparatide should be administered under circumstances in which the patient can sit or lie down if
symptoms of orthostatic hypotension occur. In addition, use of teriparatide for greater than two years
during a patient’s lifetime is not recommended.*

Table 9. Dosing and Administration”

Genenc Adult Dose Pediatric Dose | Availability
Teriparatide | Increase of bone mass in men with primary Safety and Injection:
hypogonadal osteoporosis at high risk for fracture, | efficacyin 20 pg*
treatment of men and women with glucocorticoid- children have
associated osteoporosis at high risk for fracture, not been
and treatment of postmenopausal women with established.
osteoporosis at high risk for fracture:
Injection: 20 pg QD as a SC injection in the thigh
and abdominal wall

QD=once-daily, SC=subcutaneous
*Available as a multi-dose pre-filled delivery device (pen) containing 28 daily doses of 20 pg (2.4 mL).

Clinical Guidelines

Current clinical guidelines are summarized in Table 10. Please note that guidelines addressing the
prevention and treatment of osteoporosis are presented globally, addressing the role of various
medication classes.

Table 10. Clinical Guidelines

Clinical Guideline Recommendations

National Synopsis of major recommendations

Osteoporosis e The following recommendations apply to postmenopausal women and men
Foundation: =50 years of age.

Clinician’s Guide e Patients should be counseled on the risk of osteoporosis and related
to Prevention and fractures.

Treatment OT e Secondary causes of osteoporosis should be assessed in patients.
Oste0|130r03|s e Patients should be advised to supplement with adequate amounts of
(2010) calcium (21,200 mg/day) and vitamin D (800 to 1,000 international units

[lU)/day), including supplements if necessary for patients =50 years of age.

e Regular weight-bearing and muscle-strengthening exercises should be
recommended to reduce the risk of falls and fractures.

e Tobacco smoking and excessive alcohol intake should be avoided.

e Bone mineral density (BMD) testing is recommended in women =65 years of
age and men 270 years of age.

e In postmenopausal women and men 50 to 69 years of age, recommend
BMD testing when you have concern based on their risk factor profile.

e A BMD testis recommended to those who have had a fracture, in order to
determine the degree of disease severity.

e Treatment should be initiated in patients with hip or vertebral (clinical or
morphometric) fractures.
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Clinical Guideline

Recommendations

e Initiate therapy in those patients with BMD T-scores <-2.5 at the femoral
neck or spine by dual-energy x-ray absorptiometry, after appropriate
evaluation.

e Initiate treatment in postmenopausal women and men 250 years of age with
low bone mass (T-score -1.0 to -2.5, osteopenia) at the femoral neck or
spine and a 10-year hip fracture probability 23% or a 10-year major
osteoporosis-related fracture probability 220% based on the Untied States-
adapted World Health Organization absolute fracture risk model.

e Current Food and Drug Administration (FDA)-approved pharmacologic
options for osteoporosis prevention and/or treatment are bisphosphonates
(alendronate, ibandronate, risedronate, zoledronic acid), calcitonin,
estrogen agonist/antagonist (raloxifene), estrogens and/or hormone
therapy, and parathyroid hormone (teriparatide).

e BMD testing performed in dual-energy x-ray absorptiometry centers using
accepted quality assurance measures is appropriate for monitoring bone
loss. For patients on pharmacotherapy, it is typically performed two years
after initiating therapy and every two years thereafter; however, more
frequent testing may be warranted in certain clinical solutions.

American
Association of
Clinical
Endocrinologists:
Medical Guidelines
for Clinical
Practice for the
Diagnosis and
Treatment of
Postmenopausal
Osteogorosis
(2010)

Prevention of bone loss

e Maintain adequate calcium and vitamin D intake. Use calcium supplements,
if needed, to meet minimal required intake. Supplement vitamin D, if
needed, to maintain serum levels of 25-hydroxyvitamin D 30 to 60 ng/mL.
Limit alcohol intake (=2 servings/day).

Limit caffeine intake.

Avoid or stop smoking.

Maintain an active lifestyle, including weight bearing exercises for 230
minutes a day.

Nonpharmacologic treatment

e In addition to the preventative measures, patients should maintain adequate
protein intake, use proper body mechanics, consider the use of hip
protectors (individuals with a high risk of falling), take measures to reduce
the risk of falling, and consider physical and occupational therapy.

Screening for osteoporosis

e Women 265 years of age and younger postmenopausal women at an
increased risk of fracture should be screened for osteoporosis.

Diagnosis and evaluation of osteoporosis

e A central dual-energy x-ray absorptiometry measurement should be used to
diagnosis osteoporosis.

e Inthe absence of fracture, osteoporosis is defined as a T-score <-2.5 in the
spine, femoral neck or total hip.

e Osteoporosis is defined as the presence of a fracture of the hip or spine (in
the absence of other bone conditions).

e Evaluation for secondary osteoporosis should occur.

e Clinicians should also evaluate prevalent vertebral fractures.

Pharmacologic therapy

e Patients with a history of a fracture of the hip or spine should receive
pharmacologic therapy.

e Patients with a history of fractures but with a T-score <-2.5 should receive
pharmacologic therapy.
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Clinical Guideline Recommendations

e Patients with a T-score -1.0 to -2.5 and a FRAX® (a tool created by the
World Health Organization) major osteoporotic fracture probability 220% or
a hip fracture probability of at least 3% should receive pharmacologic
therapy.

e Drugs with proven anti-fracture efficacy should be used.

Use alendronate, risedronate, zoledronic acid, and denosumab as first-line

therapy.

Use ibandronate as a second-line therapy.

Use raloxifene as a second- or third-line therapy.

Use calcitonin as last line of therapy.

Use teriparatide for patients with very high fracture risk or in patients who

have failed bisphosphonate therapy.

e Combination therapy is not recommended.

Monitoring treatment

e Obtain a baseline dual-energy x-ray absorptiometry, and repeat every one
to two years until findings are stable. Continue with follow up dual-energy x-
ray absorptiometry every two years or at a less frequent interval.

e Changes in spine or total hip BMD should be monitored.

e Follow-up of patients should be in the same facility, with the same machine,
and, if possible, with the same technologist.

e Bone turnover markers may be used at baseline to identify patients with
high bone turnover and can be used to follow the response to therapy.

Successful treatment

e Treatment can be considered successful if BMD is stable or increasing, and
no fractures are present.

e Treatment can be considered successful if bone turnover makers are at or
below the median value for premenopausal women for patients taking
antiresorptive agents.

e One fracture is not necessarily evidence of failure. Consider alternative
therapy or reassessment for secondary causes of bone loss for patients
who have recurrent fractures while receiving therapy.

Duration of treatment

e For treatment with bisphosphonates, if osteoporosis is mild, consider a
“drug holiday” after four to five years of stability. If fracture risk is high,
consider a drug holiday of one to two years after 10 years of treatment.

e Follow BMD and bone turnover markers during a drug holiday period, and
reinitiate therapy if bone density declines substantially, bone turnover
markers increase, or a fracture occurs.

Referral to a clinical endocrinologist

e When a patient with normal BMD sustains a fracture without major trauma.

e When recurrent fractures or continued bone loss occurs in a patient
receiving therapy without obvious treatable causes of bone loss.

e When osteoporosis is unexpectedly severe or has unusual features.

e When a patient has a condition that complicates management (e.g., renal
failure, hyperparathyroidism, malabsorption).

American College of | Initiating treatment

Physicians: e Pharmacologic treatment should be offered to men and women who have
Pharmacologic known osteoporosis and to those who have experienced fragility fractures.
Treatment of Low 0 Good guality evidence demonstrates that bisphosphonates,
P _ —
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Bone Density or
Osteoporosis to
Prevent Fractures:
A Clinical Practice
Guideline From
the American
College of
Physicians (2008)°

estrogen, raloxifene, and teriparatide prevent vertebral fractures.
Fair quality evidence demonstrates that calcitonin reduces vertebral
fractures.

0 Good quality evidence also supports that bisphosphonates and
estrogen prevent non-vertebral and hip fractures. Calcitonin and
raloxifene have not been demonstrated to reduce non-vertebral and
hip fractures. The evidence related to teriparatide is mixed with one
large trial demonstrating a reduction and two small trials not
demonstrating a reduction in non-vertebral fractures. Teriparatide
has not demonstrated a reduction in hip fractures.

Pharmacologic treatment should be considered for men and women who
are at risk for developing osteoporosis (patients with a T-score -1.5 to -2.5,
are receiving glucocorticoids, or are >62 years).

Pharmacologic therapies for the prevention and treatment of osteoporosis

The drugs currently FDA-approved for the prevention of osteoporosis
include bisphosphonates, estrogen, and raloxifene. The drugs currently
FDA-approved for the treatment of osteoporosis include bisphosphonates,
calcitonin, raloxifene, and teriparatide.

Selection of pharmacologic treatment options for osteoporosis in men and
women should be based on assessment of the risks and benefits to the
individual patients.

0 Because good-quality evidence demonstrates that bisphosphonates
reduce the risk for vertebral, non-vertebral, and hip fractures, they
are reasonable options to consider as first-line therapy (particularly
in patients at a high risk for a hip fracture). Of the other agents
available for treatment of osteoporosis, estrogen reduces the
incidence of vertebral, non-vertebral, and hip fractures, but is
associated with other serious risks.

0 The most common adverse events associated with
bisphosphonates are related to the gastrointestinal tract. No
evidence was found that bisphosphonates, calcitonin, calcium,
teriparatide, and vitamin D differ in risk for serious cardiac events.
Estrogen was associated with a greater risk for stroke, and the
estrogen-progestin combination was associated with a greater
probability of stroke and higher odds of breast cancer. Raloxifene
was associated with a higher risk for pulmonary embolism,
thromboembolic events, and mild cardiac events.

o Evidence is insufficient to determine whether one bisphosphonate is
“superior” to another.

0 No clear evidence demonstrates the appropriate duration of
treatment with bisphosphonates.

North American .

Menopause Society:
Management of
Osteoporosis in

Postmenopausal
Women: 2010 .
Position Statement

of The North .
American

Menopause o

Society (2010)°

All postmenopausal women should be encouraged to employ lifestyle
practices that reduce the risk of bone loss and osteoporotic fractures:
maintain a healthy weight, eat a balanced diet, obtain adequate calcium and
vitamin D, participate in appropriate exercise, avoid excessive alcohol
consumption, do not smoke, and utilize measures to prevent falls.

Periodic reviews of calcium and vitamin D intake and lifestyle behaviors are
useful.

After menopause, a woman'’s risk of falls should be assessed annually and
at any time her physical or mental status changes.

The physical examination should include an annual measurement of height
and weight, along with an assessment from chronic back pain, kyphosis,
and clinical risk factors.
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BMD testing is indicated for all postmenopausal women with medical
causes of bone loss, and all women =65 years of age.

BMD testing should be considered for postmenopausal women =50 years of
age who have one or more of the following risk factors: previous fractures
(other than skull, facial bone, ankle, finger, and toe) after menopause,
thinness (body weight <127 Ibs or a body mass index <21 kg/m?), history of
hip fracture in a parent, current smoking, rheumatoid arthritis, and excessive
alcohol intake.

When BMD testing is indicated, dual-energy x-ray absorptiometry is the
preferred technique. The total hip, femoral neck, and posterior-anterior
lumbar spine should be measured, using the lowest of the three BMD
scores.

The routine use of biochemical markers of bone turnover in clinical practice
is not generally recommended.

Vertebral fracture must be confirmed by lateral spine radiographs or
vertebral fracture assessment visualization of fracture at the time of BMD
testing. Vertebral fracture is confirmed by height loss >20% of the anterior,
mid, or posterior dimension of a vertebra on imaging.

An adequate intake of both calcium and vitamin D is important for bone
health and is recognized as an important component of any osteoporosis
prescription-drug regimen. North American Menopause Society follows the
National Osteoporosis Foundation recommendations of calcium intake of
1,200 mg/day for adults 250 years of age, and vitamin D5 of 800 to 1,000
IU/day.

Osteoporosis drug therapy is recommended in the following populations: all
postmenopausal women who have had an osteoporotic vertebral or hip
fracture; all postmenopausal women who have BMD values consistent with
osteoporosis at the lumbar spine, femoral neck, or total hip region; and all
postmenopausal women who have T-scores -1.0 to -2.5 and a 10-year risk,
based on the FRAX® calculator, of major osteoporotic fracture of at least
20% or of hip fracture of at least 3%.

It is important to encourage adherence to the treatment plan and to identify
barriers to nonadherence. Providing clear information to women regarding
their risk for fracture and the purpose of osteoporosis therapy may be the
optimal way to improve adherence.

During therapy, it is appropriate to re-evaluate the treatment goals and the
choice of medication on an ongoing basis through periodic medical
examination and follow-up BMD testing. Measurement of BMD has limited
use in predicting the effectiveness of antiresorptive therapies for reducing
fracture risk. Also, fracture risk reductions from therapy occur much more
rapidly than BMD changes. An appropriate interval for repeat BMD testing is
after one to two years of treatment. There appears to be little value in repeat
testing if a woman is stable.

For untreated postmenopausal women, repeat dual-energy x-ray
absorptiometry testing is not useful until two to five years have passed.
Bisphosphonates are the first-line drugs for treating postmenopausal
women with osteoporosis. They have reduced the risk of vertebral fractures
by 40 to 70% and reduced the incidence of non-vertebral fracture, including
hip fracture, by about half this amount.

The selective estrogen-receptor modulator raloxifene is most often
considered for postmenopausal women with low bone mass or younger
postmenopausal women with osteoporosis. It prevents bone loss and
reduces the risk of vertebral fractures, but its effectiveness in reducing other
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fractures is uncertain. Extraskeletal risks and benefits are important when
considering raloxifene therapy.

Teriparatide is best offered to postmenopausal women with osteoporosis
who are at high risk for fracture. Daily subcutaneous injections have been
shown to stimulate bone formation and improve bone density. Therapy is
indicated for no more than 24 months.

The primary indication for systemic estrogen or estrogen plus progestogen
therapy is to treat moderate-to-severe menopause symptoms. When
symptoms are controlled or cease, continued hormone therapy can still be
considered for bone effects, weighing its benefits and risks against those of
alternative therapies.

Estrogen and estrogen plus progestogen therapy may be a treatment option
for a few years of early postmenopause.

Calcitonin is not a first-line drug for postmenopausal osteoporosis treatment,
as its fracture efficacy is not strong and its BMD effects are less than those
of other agents. However, it is an option for women with osteoporosis who
are more than five years beyond menopause.

Calcitonin therapy may reduce vertebral fracture risk in women with
osteoporosis, although the evidence documenting fracture protection is not
strong. It is not recommended for treating bone pain, except bone pain from
acute vertebral compression fractures.

Data are inadequate to make definitive recommendations regarding
combination or serial anabolic and antiresorptive drug therapies.

The treatment of osteoporosis needs to be long-term in most women.

If drug-related adverse effects occur, appropriate management strategies
should be instituted. If adverse effects persist, switching to another agent
may be required.

Decisions to discontinue or suspend therapy are based on the woman'’s risk
of fracture and her response to treatment. Given the uncertainties of long-
term drug safety, careful monitoring is required. Fracture risk after
discontinuing therapy has not been adequately evaluated.

Institute for Clinical °
Systems
Improvement: o
Diagnosis and
Treatment of

Osteog)orosis .
(2011) o

Discuss risk factors for osteoporosis and primary prevention with all patients
presenting for routine health visits.

Address pharmacologic options for prevention and treatment of
osteoporosis with appropriate patients at risk for or who currently have signs
and symptoms of osteoporosis.

Lifestyle adjustments are universally recommended for bone health.
Adequate calcium and vitamin D intake as well as regular exercise should
be discussed with patients for the prevention of osteoporosis.

Estrogen treatment may be considered as first-line therapy for the
prevention of osteoporosis in prematurely menopausal women <50 years of
age.

Bisphosphonates are indicated for reduction of fracture (both vertebral and
non-vertebral), in postmenopausal women and men, and in the setting of
glucocorticoid use.

Anabolic therapy with parathyroid hormone is indicated for patients with
particularly high risk for future fracture, and data shows reduction in
vertebral and non-vertebral fracture.

Nasal calcitonin is not considered first-line treatment for osteoporosis but
may be useful in some populations.

Consider selective estrogen receptor modulator treatment with raloxifene as
it has shown vertebral risk reduction in postmenopausal osteoporosis.
Consider receptor activator of nuclear factor K-B ligand inhibitor treatment

m University of
& Massachusetts

UMASS Medical School

Page 25 of 30 (
Copyright 2012 « Review Completed on 10/02/2012 zj




Therapeutic Class Review: parathyroid hormones

Clinical Guideline

Recommendations

with denosumab as it has been shown to reduce the cumulative incidence
of new vertebral and hip fractures in postmenopausal osteoporosis.
Consider means to improve medication compliance, as poor compliance
with osteoporosis medications is a large problem. Adherence is associated
with significantly fewer fractures.

Follow-up central dual energy X-ray absorptiometry on the same machine
as the baseline may be considered for patients on pharmacologic therapy
no more than every 12 to 24 months.

Patients on glucocorticoid therapy may require testing every six to 12
months.

American College of
Rheumatology:
Recommendations
for the Prevention
and Treatment of
Glucocorticoid-
Induced
Osteogorosis
(2010)

Recommendations for assessment, counseling for lifestyle modifications, and

follow-up of all patients receiving glucocorticoid therapy

Patients starting glucocorticoids at any dose with an anticipated duration of
three or more months should receive counseling for lifestyle modification
and assessment. The following should be considered: weight bearing
activities, smoking cessation, avoidance of excessive alcohol intake (greater
than two drinks per day), nutritional counseling on calcium and vitamin D
intake, fall risk assessment, baseline dual x-ray absorptiometry, serum 25-
hydroxyvitamin D level, baseline height, assessment of prevalent fragility
fractures, consideration for radiographic imaging of the spine or vertebral
fracture assessment for those initiating or currently receiving prednisone =5
mg/day or its equivalent, calcium intake (supplement plus oral intake of
1,200 to 1,500 mg/day*), and vitamin D* supplementation.

An important strategy in reducing a patient’s risk is to use the smallest dose
of glucocorticoid for the shortest duration possible.

Recommendations for low- and medium-risk postmenopausal glucocorticoid-

treated women and glucocorticoid-treated men age =50 years

Pharmacologic recommendations for postmenopausal women and men age
=50 years starting glucocorticoid therapy with an anticipated duration of
three or more months, or prevalent glucocorticoid therapy of a duration of at
least three months are as follows:
0 Low-risk patient:
» Alendronate, risedronate, or zoledronic acid for 27.5
mg/day prednisone.
0 Medium-risk patient:
= Alendronate or risedronate for any dose of glucocorticoids,
or zoledronic acid for 27.5 mg/day prednisone.
The glucocorticoid dose warranting therapeutic intervention represents the
practitioner’s intended average daily dose and varies according to the
specific medication being considered.

Recommendations for high-risk postmenopausal glucocorticoid-treated women

and glucocorticoid-treated men age =250 years

Consistent with the National Osteoporosis Foundation guideline that
suggests treatment when the 10-year risk of major osteoporotic fractures is
220%, it is recommended that these patients receive prescription
osteoporosis therapy even in the absence of glucocorticoid use.
Pharmacologic recommendations for postmenopausal women and men age
=50 years starting glucocorticoid therapy with an anticipated duration of
three or more months, or prevalent glucocorticoid therapy of a duration of at
least three months are as follows:

0 High-risk patient (any anticipated dose or duration of glucocorticoids
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justifies initiating prescription therapy for high-risk patients):
= Alendronate, risedronate, zoledronic acid, or teriparatide
(for 25 mg/day prednisone with a duration of one month or
less and for any dose of glucocorticoids with a duration
greater than one month).

Recommendations for premenopausal women and men age <50 years

e Recommendations for premenopausal women and men <50 years with a
history of fragility fracture are as follows:
0 One to three months of glucocorticoids:
= Nonchildbearing potential:
e Alendronate or risedronate if prednisone =5
mg/day, or zoledronic acid if prednisone 27.5
mg/day.
= Childbearing potential:
e Inadequate data for recommendations to be made.
0 Three or more months of glucocorticoids:
= Nonchildbearing potential:
e Alendronate, risedronate, zoledronic acid, or
teriparatide for any dose.
= Childbearing potential:
e Alendronate, risedronate, or teriparatide if
prednisone 27.5 mg/day.
e For women of childbearing potential, drugs with shorter half-lives are
recommended.

*Recommendations for calcium and vitamin D supplementation are for any dose or duration of glucocorticoids, rather than a
duration for greater than three months.

Conclusions

Teriparatide (Forteo®) is the only parathyroid hormone available for the treatment of osteoporosis.
Teriparatide is a recombinant human parathyroid hormone that has the same physiological actions on
bone and kidney as endogenous parathyroid hormone, including regulation of bone metabolism, renal
tubular reabsorption of calcium and phosphate and intestinal calcium absorption. The anabolic effects of
teriparatide manifest as an increase in skeletal mass, an increase in markers of bone formation and
resorption and increased bone strength. Teriparatide is available as a once-daily, subcutaneous injection
and is Food and Drug Administration (FDA)-approved for use in patients at high risk for fracture
specifically to increase bone mass in men with primary or hypogonadal osteoporosis, for the treatment of
patients with glucocorticoid-induced osteoporosis and for the treatment of postmenopausal women with
osteoporosis. For the treatment of postmenopausal osteoporosis, teriparatide reduces the risk of vertebral
and non-vertebral fractures. Teriparatide is associated with a boxed warning and should not be
prescribed for patients who are at increased baseline risk for osteosarcoma. In addition, the safety and
efficacy of teriparatide have not been evaluated beyond two years of treatment, and a treatment duration
greater than two years in a patient’s lifetime is not recommend.’

Clinical trials evaluating the safety and efficacy of teriparatide consistently demonstrate that bone mineral
density (BMD) is increased with treatment. For the treatment of postmenopausal osteoporosis,
teriparatide significantly reduced the risk of vertebral and non-vertebral fractures compared to placebo.
Data also suggest that teriparatide in combination with a bisphosphonate may result in significant
increases in BMD compared to monotherapy with either agent. Overall, no clinically significant concerns
related to teriparatide were observed within clinical trials; however, treatment was associated with a high
rate of hypercalcemia compared to placebo and bisphosphonate therapy.**%°

Current clinical guidelines recommend that all drugs FDA-approved for use in osteoporosis are
appropriate treatment options; however, the bisphosphonates are generally recognized as first-line
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therapy for the prevention and treatment of osteoporosis, including postmenopausal and glucocorticoid-
induced osteoporosis.*>® With regard to parathyroid hormones, good quality evidence supports its use
for preventing vertebral fractures; however, the data is not as strong for reducing non-vertebral fractures,
and treatment has not demonstrated a reduction in hip fractures.® Guidelines recommend teriparatide as
a potential option for the prevention and treatment of osteoporosis, but generally recommend that it be
reserved for patients at very high fracture risk or in patients who have failed first-line bisphosphonate
therapy.s'7 For the treatment of glucocorticoid-induced osteoporosis specifically, teriparatide is a potential
treatment option, along with bisphosphonates, in high-risk patients.8
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DIVISION OF HEALTH CARE FINANCING AND POLICY
NEVADA MEDICAID
DRUG USE REVIEW (DUR) BOARD
PROPOSED PRIOR AUTHORIZATION CRITERIA

Forteo® (teriparatide) is a covered benefit of Nevada Medicaid for recipients who meet the
criteria for coverage.

1. Coverage and Limitations:

Authorization will be given if the following criteria are met and documented:

a.
b.

C.

g.

The recipient has a diagnosis of postmenopausal osteoporosis.

OR

The recipient is a male with a diagnosis of primary or hypogonadal osteoporosis.
OR

The recipient has a diagnosis of glucocorticoid-induced osteoporosis.

AND

The recipient has a T score <-2.5.

AND

The recipient has a history of osteoporotic fracture, or multiple risk factors for
fracture.

AND

The recipient has experienced an inadequate response, adverse event or has a
contraindication to two bisphosphonates.

AND

The total duration of treatment with this agent has not exceeded two years.

2. PA Guidelines:

Prior Authorization approval will be 1 year.

3. Quantity Limitations:

N/A
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