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Probable osteosarcoma risk after prolonged
teriparatide treatment: comment on the article by
Saag et al

To the Editor:
Teriparatide is known to be effective in increasing

levels of bone turnover biomarkers in institutionalized, mostly
nonambulatory adults with severe developmental disabilities.
Its use has been approved by the US Food and Drug Admin-
istration (FDA) only for adults (1). Contraindications to the
use of teriparatide include the following: any hypercalcemic
disorder, osteosarcoma, metastatic bone disease, Paget’s dis-
ease of bone, pregnancy, and radiation therapy to the skeleton
or to soft tissue in which a skeletal port is exposed. A toxicity
that appears to be unique to animals and not applicable to
human subjects is osteosarcoma; osteosarcoma has developed
in rats that have been given very high doses of either teripa-
ratide or parathyroid hormone 1–84 for prolonged periods of
time (2–4). It is unlikely that this animal toxicity is related to
human skeletal physiology (5,6), but the FDA issued a black
box warning with the approval of teriparatide. Treatment with
teriparatide is approved by the FDA for a limited duration of
18–24 months, and in many European countries approval is
limited to 18 months.

In some recent studies, the period of treatment with
teriparatide was prolonged to 24–30 months (1,7). It has been
reported that a longer treatment period may have a role in the
development of various pathologies in animals, one of which is
osteosarcoma (3). Although this has not been observed in
humans to date, longer-term use of teriparatide, especially in
the young population that makes up a great proportion of
patients with glucocorticoid-induced osteoporosis, may cause
risks. Because the exact relationship between the occurrence of
osteosarcoma and the duration of treatment has not been
clearly elucidated, it is difficult to determine an exact duration
of treatment after which risk might develop. The most signif-
icant problem that patients will experience is not drug toler-
ance, but malignancy.

In the study by Saag et al published in the November
2009 issue of Arthritis & Rheumatism (8), teriparatide was used
for up to 36 months in a patient population with a short
duration of osteoporosis, which carries more prominent risks.
We believe this prolonged treatment may have increased the
risk of osteosarcoma occurrence. Although it has been re-
ported that the teriparatide-related risk of osteosarcoma de-
velopment is low (9), there are still no clear scientific data, and
the general recommendation about this treatment is to closely
follow up patients who have risk factors (10). Therefore, we
have the following questions about the study by Saag et al:
How was the treatment duration planned? Were the patients
evaluated for risk of osteosarcoma development before the
study? Did the authors experience difficulties with the ethical
approval process? And how will the study patients be followed
up prospectively in terms of osteosarcoma risk?

Nurettin Tastekin, MD
Trakya University
Edirne, Turkey
Coskun Zateri, MD
On Sekiz Mart University
Canakkale, Turkey

1. Ryder KM, Bobo Tanner S, Carbone L, Williams JE, Taylor HM,
Bush A, et al. Teriparatide is safe and effectively increases bone
biomarkers in institutionalized individuals with osteoporosis.
J Bone Miner Metab 2009. E-pub ahead of print.

2. Saag KG, Shane E, Boonen S, Marin F, Donley DW, Taylor KA,
et al. Teriparatide or alendronate in glucocorticoid-induced osteo-
porosis. N Engl J Med 2007;357:2028–39.

3. Vahle JL, Long GG, Sandusky G, Westmore M, Ma YL, Sato M.
Bone neoplasms in F344 rats given teriparatide [rhPTH(1–34)] are
dependent on duration of treatment and dose. Toxicol Pathol
2004;32:426–38.

4. Wilker C, Jolette J, Smith S, Doyle N, Hardisty J, Metcalfe AJ, et
al. A no observable carcinogenic effect dose level identified in
Fischer 344 rats following daily treatment with PTH(1-84) for 2
years: role of the C-terminal PTH receptor? [abstract] J Bone
Miner Res 2004;19 Supp 1:SA435.

5. Tashjian AH Jr, Gagel RF. Teriparatide [human PTH(1–34)]: 2.5
years of experience on the use and safety of the drug for the
treatment of osteoporosis. J Bone Miner Res 2006;21 3:354–65.

6. Wiig JN, Bakken TS. Hyperparathyroidism with multiple malig-
nant tumours of bone with giant-cells: a case report. Acta Chir
Scand 1971;137:391–3.

7. Losada B, Zanchetta J, Zerbini C, Molina J, de la Pena P, Liu C,
et al. Active comparator trial of teriparatide vs alendronate for
treating glucocorticoid-induced osteoporosis: results from the His-
panic and non-Hispanic cohorts J Clin Densitom 2009;12:63–70.

8. Saag KG, Zanchetta JR, Devogelaer JP, Adler RA, Eastell R, See
K, et al. Effects of teriparatide versus alendronate for treating
glucocorticoid-induced osteoporosis: thirty-six–month results of a
randomized, double-blind, controlled trial. Arthritis Rheum 2009;
60:3346–55.

9. Harper KD, Krege JH, Marcus R, Mitlak BH. Osteosarcoma and
teriparatide? [letter]. J Bone Miner Res 2007;22:334.

10. Subbiah V, Madsen VS, Raymond AK, Benjamin RS, Ludwig JA.
Of mice and men: divergent risks of teriparatide-induced osteo-
sarcoma. Osteoporos Int 2009. E-pub ahead of print.

DOI 10.1002/art.27449

Reply

To the Editor:
We thank Drs. Tastekin and Zateri for their interest

in our study. They have asked a few questions regarding the
design and clinical context of this 36-month study of teripara-
tide and alendronate in ambulatory subjects with glucocorticoid-
induced osteoporosis. The study was preplanned with a double-
blind treatment duration of 36 months (18-month primary
phase [Saag KG, Shane E, Boonen S, Marin F, Donley DW,
Taylor KA, et al. Teriparatide or alendronate in glucocorticoid-
induced osteoporosis. N Engl J Med 2007;357:2028–39] fol-
lowed by an 18-month continuation phase [with the 36-month
results reported in the article in Arthritis & Rheumatism]). The
18-month continuation phase was intended to gather addi-
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