
mechanisms are still unclear,
researchers have observed that daily
intermittent injections of PTH
temporarily increase levels above
normal and are followed by a fall to
below-normal levels. This results in
increased trabecular bone volume as
well as increased cortical bone thick-
ness. PTH therefore represents a bone
anabolic therapy, in contrast to the
anticatabolic action of bisphospho-
nates.

In one clinical trial, 1,637 post-
menopausal women with prior verte-
bral fractures were randomized to
receive daily subcutaneous self-injec-
tions of 20 μg of teriparatide, 40 μg
of teriparatide, or placebo. At a
median of 21 months, the teri-
paratide groups had significant
increases in spine, hip, and total body
BMD. The 40 μg-dose group experi-
enced greater increases in BMD than
the 20 μg-dose group, but both
groups had similar reductions in risk
for both new vertebral and nonverte-
bral fractures. Headaches, nausea,
and hypercalcemia occurred more
often with the 40 μg-dose. Dizziness
and leg cramps were the other
reported adverse events; serum creati-
nine and creatinine clearance were
not affected by teriparatide treat-
ment.

In a follow-up study, more than 90
percent of the patients returned for
safety surveillance and spine radi-
ographs 18 months after the random-
ized trial closed. Patients were
receiving osteoporosis treatment at
the discretion of their private physi-
cians. Although more patients in the
original placebo group were now
taking osteoporosis drugs, the two
teriparatide groups continued to have
lower relative risk for new vertebral
fractures—41 percent lower in the 20
μg-dose group and 45 percent lower
in the 40 μg-dose group.

Combination or sequential
therapy?
If antiresorptive therapy with bispho-
sphonates and anabolic therapy with
PTH are individually effective in
increasing BMD and reducing frac-
ture risk, would combination therapy
with these agents have additive or
synergistic effects? 

To answer this question, 238 post-
menopausal women with low BMD
at the spine or hip were randomly
assigned to treatment with 100 μg of
hPTH(1-84) daily, 10 mg of alen-
dronate daily, or both. After 12
months, spine BMD increased in all
treatment groups, but the combina-
tion therapy did not show any signifi-
cant advantage. The volumetric
density of trabecular bone at the
spine also increased in all groups; the

hPTH group experienced a two-fold
increase compared to either of the
other groups. This short-term study
suggests that alendronate reduces,
rather than potentiates, the anabolic
effect of PTH when they are given
together.

In the continuation of this study,
the hPTH-treated women were
randomly assigned to receive one
year of alendronate or placebo. Those
who received follow-up alendronate
therapy had significant increase in
BMD; those who received placebo
had a substantial loss of BMD,
implying that alendronate therapy
may be beneficial in sustaining gains
in BMD from PTH treatment.

In another study, 126 women with
osteoporosis who were already on
alendronate therapy were random-
ized to three groups: a) continued
alendronate therapy at 70 mg
weekly; b) 25 μg of hPTH(1-34)
daily plus alendronate therapy; or c)
cyclic hPTH(1-34) therapy plus alen-
dronate therapy(3 months on/3
months off). Lumbar spine BMD did
not increase significantly in the alen-
dronate group but did increase signif-
icantly in both the daily and cyclic
hPTH(1-34) groups, suggesting that
parathyroid hormone therapy may be
beneficial for patients who have not
responded to prior alendronate
therapy.

Summary
The Endocrine Society’s guidelines
for clinical practice state that candi-
dates for teriparatide therapy include
patients with preexisting osteoporotic
fractures, patients with very low
BMD, and patients with an unsatis-
factory response to antiresorptive
therapy. Most randomized trials on
the use of PTH for postmenopausal
osteoporosis have short-term (12 to
36 months) follow-up; teriparatide
[hPTH(1-34)] is FDA-approved while
intact PTH [hPTH(1-84)] is not.

In contrast, there are 10-year
follow-up studies on bisphosphonate
use for postmenopausal osteoporosis.
Although clinical trials have proven
the efficacy of long-term (5 years or
more) bisphosphonate therapy, the
safety of such regimens should be
monitored closely. One recently
published case series has identified
low-energy subtrochanteric fractures
in nine women who had been on
alendronate therapy for more than
2.5 years. Whether these represent
insufficiency fractures caused by
chronic, bisphosphonate-induced
suppression of bone remodeling is
still unknown. At present, long-term
bisphosphonate therapy for osteo-
porotic women is supported by high-
level studies.

The important features of the
bisphosphonates and PTH are
summarized in Table 1. Although
these two drug groups feature promi-

nently in osteoporosis management,
risk factor modification as well as
vitamin D and calcium intake should
also be addressed under established
guidelines. Lastly, although these
drugs have been presented in the
context of women’s health, they are
also clinically useful for men who
have osteoporosis. NOW
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TTAABBLLEE 11  SSUUMMMMAARRYY OOFF BBIISSPPHHOOSSPPHHOONNAATTEESS AANNDD PPTTHH  UUSSEEDD IINN PPOOSSTTMMEENNOOPPAAUUSSAALL OOSSTTEEOOPPOORROOSSIISS
CChhaarraacctteerriissttiicc BBiisspphhoosspphhoonnaattee PPTTHH

Mechanism of action Inhibits intracellular mevalonate pathway; inhibits Increases osteoblast number and activity; increases 
osteoclastic bone resorption trabecular thickness; stimulates bone formation without 

prior resorption

Route of administration Oral Subcutaneous injection

Dose examples Alendronate: 10 mg/day or 70 mg/week Teriparatide: 20 µg/day
Risedronate: 5 mg/day

Patients who are candidates  Patients with osteoporosis Patients with very low BMD (t-score < -3.5)
for therapy Patients with fragility fractures Patients with an unsatisfactory response to 

Patients with osteopenia with risk factors antiresorptive therapy
Patients unable to tolerate bisphosphonate therapy

Patients who are not candidates Patients unable to stay upright after oral intake Patients with risk factors for cancer (Paget’s disease,
for therapy Patients with severe upper gastrointestinal (GI) conditions previous radiation treatment)

Adverse effects Upper GI irritation (nausea, gastritis, esophagitis, Nausea, headache, dizziness, leg cramps, hypercalcemia
abdominal pain)
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