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ABSTRACT

Bone metastasis is an important cause of morbidity and mortality.
In today's oncology practice, zoledronic acid (ZA) and Stereotactic
Body Radiotherapy (SBRT) have been widely used in the treatment
of bone metastases and in the treatment of bone pain reduction.
Whether this combined therapy is additive or synergistic is not yet
known. There are not enough studies on this subject yet. To better
understand the effects of ZA and SBRT combination therapy, pro-
spective studies including more patients are needed.
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INTRODUCTION

Bone metastasis is an important cause of morbidity and
mortality. Treatment requires a multidisciplinary ap-
proach. Radiotherapy (RT) and bisphosphonates are im-
portant treatment options in reducing complications re-
lated to bone metastasis. Bisphosphonates are synthetic
analogues of pyrophosphates, which facilitate the chela-
tion of calcium ions, and act by inhibiting the mevalonate
cycle of osteoclasts (1-3). In a meta-analysis of the efficacy
of bisphosphonates in bone metastasis, it has been shown
that bisphosphonates are associated with a 15% reduction
in skeletal-related events compared with placebo, prolon-
gation in the time to first bone-related event, and in pain
and an increase in quality of life (1). In addition, the risk
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Kemik metastazi 6nemli bir morbidite ve mortalite nedenidir. Gi-
niimiiz onkoloji pratiginde zoledronik asit ve stereotaktik viicut
radyoterapisi (SBRT), kemik metastazlarinin tedavisi ve kemik agri-
larinin azaltiimasi tedavisinde yaygin olarak kullaniimaya baslanil-
mistir. Bu kombine tedavinin aditif veya sinerjistik etki yapip yap-
madigi heniiz bilinmemektedir. Bu konuda heniz yeterli calisma
bulunmamaktadir. Zoledronik asit ve SBRT kombinasyon tedavisi-
nin etkilerinin daha iyi anlasilabilmesi icin prospektif ve daha ¢ok
sayida hastayi iceren calismalara ihtiyac vardir.

Anahtar Kelimeler: Kemik metastazi, SBRT, zoledronik asit

of developing bone metastases during bisphosphonate
treatment has been reported to be less (2).

Zoledronic Acid (ZA), the third generation and contain-
ing nitrogen, is the most effective preparation among
bisphosphonates. ZA has effects on osteoclast activity as
well as cytotoxic, apoptotic, immunomodulatory and an-
tiangiogenic effects. ZA provides a transient decrease in
circulating VEGF and bFGF levels, thereby inhibiting anti-
angiogenic activity and inhibition of bone invasion of tu-
mor cells. It provides direct antitumor action by inhibiting
the prenylation of Ras and Ras-related proteins. It also in-
duces apoptosis by performing S-phase cell cycle arrest.
ZA is widely used in hypercalcemia, multiple myeloma,
bone metastases of tumors such as prostate, breast, and
lung cancers associated with malignancy, and bone me-

Corresponding Author/Sorumlu Yazar: Yasemin Benderli Cihan E-mail: cihany@erciyes.edu.tr
Submitted/Basvuru: 22.06.2020 Revision Requested/Revizyon Talebi: 10.08.2020
Last Revision Received/Son Revizyon: 11.08.2020 Accepted/Kabul: 11.08.2020

Content of this journal is licensed under a Creative Commons
BY _NC Attribution-NonCommercial 4.0 International License.


https://orcid.org/0000-0001-9295-4917

Benderli Cihan,

Are SBRT and Zoledronic Acid Combination Additive or Synergistic in Bone Metastasis?

tabolism such as osteoporosis, osteopenia, Paget’s disease,
and osteogenesis imperfecta (2-5).

Direct and indirect antitumor effects of ZA supported by pre-
clinical studies are shown. Some in vitro studies have demon-
strated antiproliferative and cytostatic effects in myeloma,
breast cancer, and prostate cancer cell lines (6,7). An AZURE
(Adjuvant Zoledronic Acid to Reduce Recurrence) study
showed a significant increase in a pathological complete re-
sponse by addition of zoledronic acid to neoadjuvant chemo-
therapy in patients with locally advanced breast cancer (8). It
has been reported that the number of skeletal related events
decreases with the addition of bisphosphonates to standard
treatment in patients with bone metastasis hormone refracto-
ry prostate cancer as in breast cancer patients (9). In all these
preclinical and clinical studies, it seems likely that ZA will find
its place as an effective agent not only in the treatment of
complications, but also in the treatment of prostate, breast,
and other cancers.

After ZA showed an additive and synergistic effect in the
combination of chemotherapy, combination therapy with RT
started to be investigated. Some clinical and preclinical studies
have shown that ZA does not only reduce the risk of bone frac-
ture and stimulate osteoclastic remodeling, but also increases
immune response and radio sensitivity (3,4,10,11). However,
there are limited numbers of clinical studies on this subject. In
a phase 1 study planned by Pichon et al., they evaluated the
tolerability and efficacy of a Stereotactic Body Radiotherapy
(SBRT) and Zoledronate combination in non-compressive ver-
tebral metastases. They applied the SBRT 3 x 9 Gy and zoledro-
nate once a month for a year. Three patients had acute mucosal
side effects. None of the patients had late neurological toxicity.
They achieved control of the local disease in 94% of patients
followed for an average of 19.2 months. As a result, the combi-
nation of Zoledronate and SBRT in the treatment of vertebral
metastasis was well tolerated and reported that it reduced
the rate of vertebral collapse, effectively reduced pain, and
provided good local tumor control without late neurological
side effects (10). Lu et al. examined the combination of radiof-
requency ablation, 125I-seed, zoledronic acid or radiotherapy
in patients with spinal metastasis percutaneous vertebroplasty.
They emphasized that RT was the most effective way to relieve
pain (11).

As a result, in today’s oncology practice, zoledronic acid and
SBRT have been widely used in the treatment of bone me-
tastases and in the treatment of bone pain reduction. Wheth-
er this combined therapy is additive or synergistic is not yet
known. There are not enough studies on this subject yet. To
better understand the effects of ZA and SBRT combination
therapy, prospective studies including more patients are
needed.
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