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Abstract
Objective: The objective was to assess the improvement of chronic low back pain in osteoporotic patients treated with teriparatide (TPTD). 
Methods: This was an observational study with a convenience sample of 21 patients with osteoporosis using TPTD, 20 mcg/day, between 
2006 and 2010, with chronic low back pain (more than three months). Dorsolumbar radiographs and bone densitometry (DXA) were performed 
before and after treatment. For pain measurement the VAS pain scale was used. Data were entered in Excel and processed in STATA/SE 8.0 
with Chi2 square or Fisher (p < 0.05). Results: twenty-one patients aged 40-90 (mean 70 years), eight (40%) had senile osteoporosis and 
thirteen (60%) had osteoporosis secondary to medications. Seventeen (80%) had previous dorsolumbar fractures. Ten (47.5%) used TPTD 
for 24 months, six (27.5 %) used the medication for 18 months, four (20%) for 12 months and one (5%) for six months. Eight patients (40%) 
received previous anti-reabsortive therapy. Thirteen patients (60%) exhibited bone mass gain between 0% and 9% while eight (40%), between 
10% and 15%. The final average VAS was 2.6 representing an improvement of 4.7 (p< 0.05). Conclusion: There was a significant reduction 
in the severity of low back pain with the use of TPTD (initial mean VAS: 7.3, final VAS: 2.6, improvement: 4.7).
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RESUMO
Objetivo: Avaliar a melhora da lombalgia crônica nos pacientes osteoporóticos em tratamento com teriparatida (TPTD). Métodos: Trata-se 
de um estudo observacional, com amostra por conveniência de 21 pacientes com osteoporose em uso de TPTD, 20 mcg/dia, entre 2006 e 
2010, portadores de lombalgia crônica (mais de três meses). Foram realizadas radiografias dorso-lombares e densitometria óssea (DXA), antes 
e após o tratamento e, para a mensuração da dor, foi usada a Escala EVA. Os dados foram aplicados no Excel e as análises processadas 
no STATA / SE 8.0, com Qui2 ou Fisher (p < 0,05). Resultados: De vinte e um pacientes, com idade entre 40 e 90 anos (média 70 anos), 
oito deles (40%) apresentavam osteoporose senil e treze (60%) osteoporose secundária a medicações. Dezessete (80%) tinham fraturas 
dorso-lombares prévias. Dez (47,5%) utilizaram TPTD por 24 meses, seis (27,5%) por 18, quatro (20%) por 12 e um (5%) por seis. Oito (40%) 
usaram previamente antirreabsortivos. Treze pacientes (60%) apresentaram ganho de massa óssea entre 0% e 9% e oito (40%), entre 10% 
e 15%. A média final da EVA foi de 2,6, correspondendo a uma melhora de 4,7 (p< 0,05). Conclusão: Ocorreu uma redução significativa na 
severidade da lombalgia com uso de TPTD (EVA inicial média: 7,3; final: 2,6; melhora: 4,7).

Descritores: Dor lombar; Teriparatida; Fraturas por osteoporose.

RESUMEN
Objetivo: Evaluar la mejoría del dolor lumbar crónico en pacientes con osteoporosis tratados con teriparatida (TPTD). Métodos: Se realizó un 
estudio observacional, con una muestra de conveniencia de 21 pacientes con osteoporosis en uso de TPTD, 20 mcg/día, entre 2006 y 2010, 
portadores de dolor lumbar crónico (más de tres meses). Se realizaron radiografías dorsolumbares y densitometría ósea (DXA) antes y después 
del tratamiento y, para la mensuración del dolor, se utilizó la Escala EVA. Los datos fueron exportados al Excel y el análisis procesado en STATA/
SE 8.0, con Qui² o Fisher (p < 0,05). Resultado: De veintiún pacientes, con edad entre 40 y 90 años (media 70 años), ocho (40%) presentaban 
osteoporosis senil y trece (60%) osteoporosis secundaria a medicaciones. Diecisiete (80%) tuvieron fracturas dorsolumbares previas. Diez 
(47,5%) utilizaron TPTD por 24 meses, seis (27,5%) por 18, cuatro (20%) por 12 y uno (5%) por seis meses. Ocho (40%) usaron previamente 
antirreabsortivos. Trece pacientes (60%) presentaron aumento de masa ósea entre 0% y 9 % y ocho (40%), entre 10% y 15%. La media final del 
EVA fue de 2,6, correspondiendo a una mejora de 4,7 (p< 0,05). Conclusión: Una reducción significativa en la gravedad del dolor lumbar se 
produjo con el uso de TPTD (EVA inicial media: 7,3; final: 2,6; mejora: 4,7).

Descriptores: Dolor de la región lumbar, Teriparatida; Fracturas osteoporóticas.
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INTRODUCTION
Osteoporosis is a metabolic bone disease that is chronic, multi-

factorial, generally asymptomatic, and related to the progressive loss 
of bone mass and to fractures. It has been defined as the “Epidemic 

of the 21st Century”,1 due to the increase in life expectancy and 
the aging of the world population. Concerns about the prevention, 
diagnosis and treatment of osteoporosis began in the 1960s and 
today the disease is considered a public health problem.
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Of the 21 patients studied, only eight (40%) had prior treatment 
with antiresorptive agents, but showed no clinical improvement. After 
treatment with teriparatide, 13 patients (60%) had a bone mass gain 
measured by DXA between 0% and 9%, whereas eight (40%) had a 
gain of between 10% and 15%. (Figure 4)

With respect to pain relief, the mean initial VAS of patients was 
7.3 (ranging from 5 to 9), and the final mean was 2.6 (ranging from 1 
to 5), showing a significant improvement of 4.7 (p < 0.05). (Figure 5)

Figure 1. Distribution of patients using teriparatide according to age: higher 
frequency in patients over 60 years.

Figure 2. (A) Lateral view of the thoracolumbar spine showing compression 
fracture of the upper epiphyseal plate of the lumbar vertebrae L1. (B) Sagittal 
MRI, a sequence that is sensitive to liquid, demonstrating hyperintense bone 
marrow of the L1 vertebral body suggesting acute/subacute evolution.

Dequeker et al.2 showed vertebral fractures from osteoporosis 
in the radiological studies of Egyptian mummies from about 2000 
B.C. In the United States, $20 billion/year are spent on the treat-
ments for the 1.5 million fractures attributed to osteoporosis, almost 
half of them (700,000) located in the spine (osteoporotic vertebral 
compression fractures – OVCF).3 Considering the low priority given 
to metabolic bone diseases, it is estimated that the prevalence of 
osteoporosis will double by 2020.4

Teriparatide (TPTD) is a bone tissue-forming anabolic agent deri-
ved from the molecule of the parathyroid hormone (1-34 rhPTH), and 
has been used in the treatment of patients with severe osteoporosis. 
Neer et al.5 observed that after treatment of osteoporosis with TPTD, 
patients had partial improvement in chronic low back pain (up to 
30%) as a secondary outcome, probably related to a decreased 
incidence of the OVCF. More recent studies have also demonstrated 
a statistically significant reduction in the frequency and severity of 
low back pain after treatment with TPTD.6-8

The aim of our study was to evaluate improvements in chronic 
low back pain in osteoporotic patients treated with teriparatide.

METHODOLOGY
In an observational study with a convenience sample, 21 patients 

were evaluated who had severe osteoporosis treated with teriparati-
de, using 20 micrograms per day, with subcutaneous administration, 
with at least six months and at most 24 months of medication use. 
The study was conducted at the Clínica de Ortopedia e Fraturas 
(COF) in Goiânia, GO, Brazil, in the period from 2006 to 2010.

The selected patients had chronic low back pain (over three 
months) with severe pain even after 90 days of medical treatment 
consisting of analgesics, anti-inflammatories, opioids, antiresorptive 
agents, calcium, vitamin D, and spinal orthoses.

Exclusion criteria were: 1) patients who required surgical treat-
ment of the OVCF before the treatment with teriparatide was initiated, 
2) or who have had to suspend teriparatide before six months of 
usage for any reason.

All patients were subjected to radiographs of the lower back 
and bone densitometry (DXA) before and after treatment with te-
riparatide, in the same apparatus (a Lunar DXA). To evaluate the 
improvement in pain, a visual analogue scale (VAS) was used at 
baseline and after treatment with teriparatide, with 0.0 representing 
no pain, and 10.0 the worst pain possible.

Teriparatide was indicated according to the criteria of Bilezikian9 
from 2004: 1) a DXA with T-score < 3.0, 2) patients over 70 years, 
3) multiple fragility fractures, 4) chronic use of corticosteroids, 5) 
no response to antiresorptive agents (fractures or low bone mass).

The database was built using Excel. Data analyses were proces-
sed in STATA/SE version 8.0. A descriptive analysis (absolute and 
relative frequencies) was performed to characterize the behavior of 
the studied variables, and the Pearson’s chi-square test or Fisher’s 
exact test was used to verify the existence of an association between 
them. A significance level of 5% (alpha = 0.05) was used in all tests, 
and tests with p < 0.05 were considered to be statistically significant.

RESULTS
Twenty-one patients were evaluated, 20 women and one man, 

aged between 40 and 90 years (mean of 70 years), with only two 
smokers. (Figure 1)

Of the 21 patients, eight (40%) had senile primary osteoporosis 
and 13 (60%) had osteoporosis secondary to medications (cor-
ticosteroids or anticonvulsants for more than a year). Seventeen 
(80%) had dorsolumbar fractures prior to treatment, diagnosed on 
radiographs, and the evolution of which was better characterized by 
magnetic resonance imaging (MRI) through the presence of bone 
edema. (Figure 2)

With respect to the period of teriparatide use, 10 (47.5%) patients 
were in treatment for 24 months, six (27.5%) for 18 months, four 
(20%) for 12 months, and only one (5%) for six months. (Figure 3)
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Figure 3. Duration of treatment with teriparatide: 10 (47.5%) patients, 24 
months; six (27.5%), 18 months; four (20%), 12 months; only one (5%) for 
six months.
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DISCUSSION
According to the World Health Organization (1998), osteoporosis 

is defined as “a disease characterized by low bone mass (resistan-
ce) and the deterioration of bone tissue microarchitecture (bone 
quality), increasing its frailty and thus being responsible for a higher 
risk of developing fractures.”10

The treatment of osteoporotic vertebral compression fractures 
(OVCF) is generally clinical, with analgesia, early ambulation, orthoses, 

Figure 4. Bone densitometry of the lumbar spine showing a patient with 
severe osteoporosis who gained bone mass after treatment with teriparatide 
for 24 months (from 75 to 77 years).

Figure 5. Demonstrating the decrease in low back pain intensity after treat-
ment with teriparatide. The initial VAS was 7.3 and the final was 2.6. Impro-
vement of 4.3 on the pain scale (p < 0.05).
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and antiresorptive medication for osteoporosis. When there is failure 
in this type of treatment, one can opt for surgical techniques such as 
vertebroplasty, kyphoplasty, or arthrodesis, in order to prevent further 
fractures, and to decrease pain and morbidity.

Pinto et al.11 conducted a prospective study of the efficacy and 
duration of the analgesic effect of vertebroplasty with polymethylme-
thacrylate (PMMA) in patients with osteoporotic vertebral fracture. 
Vertebroplasty aims to increase resilience and reduce the painful 
symptoms of patients who do not respond to conservative treatment. 
In this study, 88.6% of patients had some relief of symptoms and the 
final result was considered good in 74.2% of cases.

Patients with OVCF frequently present with complaints of dorsal/
low back pain, which may be acute or chronic, affecting 85% of 
patients with radiological diagnosis of these fractures.12 Deformities 
are the most common cause of pain. The degree of kyphosis cor-
relates with the quality of life of patients (motor, mental, respiratory 
function), mortality, and the risk of new fractures.13,14 This situation 
leads to sleep disorders, anxiety, depression, decreased social life, 
and increased dependence on other such changes.12

Nevitt et al.8 performed a meta-analysis of five studies with the 
objective of evaluating the effect of TPTD on low back pain in osteopo-
rotic patients. All studies were randomized, double-blind, and matched 
as to the number of vertebral fractures and bone density. Four of the 
studies included postmenopausal women, and the other one, men 
with hypogonadism. Two studies were placebo-controlled, two used 
alendronate, and one used hormone replacement therapy. There was 
no heterogeneity between the studies (p = 0.60) nor was there a di-
fference between groups using 20 or 40 mcg/day of TPTD (p = 0.64). 
There was no difference between controls (placebo or alendronate). In 
comparing the groups, those using TPTD had a reduced risk for low 
back pain of any intensity [relative risk, 0.66 (95% CI, 0.55-0.80)] and 
moderate or severe [relative risk, 0.60 (95% CI, 0.48-0.75)].

In our study, the improvement in pain was significant with TPTD, 
similar to the literature. The mean improvement in back pain was 
4.7 for the VAS (p < 0.05), with a final mean of 2.6. Aloumanis et 
al.6 observed an improvement in the low back pain of 80% of 301 
patients with mean final VAS of 2.0. Langdahl et al.,7 in a study of 
1,648 women, found that of the 91% of them who had already been 
treated with an antiresorptive agent, 72.8% completed 18 months 
of study and 10% of dorsal-lumbar fractures. The mean reduction 
in VAS was 2.6 at the end of the study (p < 0.001).

CONCLUSION 
The study showed a statistically significant reduction in the severity 

of low back pain after treatment with teriparatide at a dose of 20 mcg/
day subcutaneously. With respect to pain relief, the mean initial VAS 
of patients, which was 7.3 (range 5-9), lowered to 2.6 (range 1-5) in 
the final assessment, showing an improvement of 4.7 (p < 0.05).

All authors declare no potential conflict of interest concerning 
this article.
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