
Welcome!

FLS Bone Health ECHO® TeleECHO 

Clinic

We will be recording this TeleECHO Clinic for educational 

and quality improvement purposes. 

By participating in this clinic you are consenting to 

be recorded. 

If you do not wish to be recorded, please email  

andrea.medeiros@nof.org at least one week prior to the 

TeleECHO Clinic you wish to attend.

Please type in your name, location, and email address in the 

chat.

Clinic will start in less than 15 minutes

mailto:andrea.portillo@nbha.org


Some helpful tips:

Please mute your microphone when not 

speaking 

Position webcam effectively

Communicate clearly during clinic:

• Speak clearly

• Use chat function



Project ECHO’s goal is to protect 

patient privacy
To help Project ECHO accomplish that 

goal, please only display or say information 

that doesn’t identify a patient or that 

cannot be linked to a patient.

References:

For a complete list of protected information under HIPAA, please visit 

www.hipaa.com 



Common HIPAA Identifier Slip-Ups and 

Easy Ways to Protect Patient Privacy

1st – Names: Please do not refer to a patient’s first/middle/last name or use any 

initials, etc.  Instead please use the ECHO ID.  

2nd – Locations: Please do not identify a patient’s county, city or town. Instead please 

use only the patient’s state if you must or the ECHO ID. 

3rd  – Dates: Please do not use any dates (like birthdates, etc.) that are linked to a

patient. Instead please use only the patient’s age (unless > 89)

4th – Employment: Please do not identify a patient’s employer, work location or 

occupation. Instead please use the ECHO ID.  

5th – Other Common Identifiers: Do not identify patient’s family members, 

friends, co-workers, numbers, e-mails, etc.
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Post Radiation and Use of Anabolic 

Therapy for Treatment of Osteoporosis
Doris Brown, MD, PhD

Wake Forest Baptist Health



Wake Forest Baptist Medical Center

Disclosures

• I have no financial relationships to disclose

• I will be discussing a therapy for an indication 

for which there is a black box warning



Wake Forest Baptist Medical Center

Objectives

• List the types of radiation used in clinical 

treatment

• Recognize the important factors in late effects 

of cancer treatment

• Recall the effects of radiation on bone health

• Discuss risks and benefits of therapy for 

treatment of Osteoporosis in the patient that 

has undergone radiation treatment



Wake Forest Baptist Medical Center

What is Radiation?

• Energetic waves or particles traveling through air, 

water, space, tissue, etc. 

• Heat and visible light are the only forms of radiation 

that humans sense

• We are all familiar with these everyday examples of 

non-ionizing radiation:

Radar      TV     Radio   Microwave    Sun



Wake Forest Baptist Medical Center

What is Radiation Therapy?

• Use of IONIZING radiation in waves (photon) or 

particles (electrons, neutrons or  protons) to kill 

cancer cells

• Target is the nuclear DNA—with the goal to 

cause double stranded DNA breaks

• Radiation injury is not specific to cancer cells, 

leading to acute and chronic effects on 

surrounding normal tissues



Wake Forest Baptist Medical Center

Types of Radiation 

• Alpha & Beta Emission (Nuclear Medicine)

• Photons

• Orthovoltage

• Natural gamma rays

• High energy x-rays (Clinical Accelerators)

• Particles

• Electrons

• Protons, Neutrons, Carbon Ions



Wake Forest Baptist Medical Center

Methods of Radiation Delivery

• Radiation dose is reported in Gray (Gy)

• Photon Radiation can be delivered two main 

ways:

Teletherapy

At A Large Distance

Given Outside → In

• Conformal (3D)

• IMRT

Brachytherapy

At a Short Distance

Given Inside  → Out

• LDR (seeds)

• HDR (single source)



Wake Forest Baptist Medical Center

Late Effects

• A good resource for late effects of cancer 

treatment can be found here:

http://www.cancer.gov/cancertopics/pdq/treatm

ent/lateeffects/HealthProfessional/page1
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Important Factors for Late Effects

• Tumor-Related Factors

• Treatment Related Factors

• Patient Related Factors



Wake Forest Baptist Medical Center

Important Factors for Late Effects

• Tumor-Related Factors

• Type of Cancer

• Where the tumor is in body

• How the tumor affects the organ function

• Treatment Related Factors

• Patient Related Factors



Wake Forest Baptist Medical Center

Important Factors for Late Effects

• Tumor-Related Factors

• Treatment Related Factors

• Type of surgery

• Chemotherapy

• RT location & dose

• Transplant

• Transfusion

• Patient Related Factors



Wake Forest Baptist Medical Center

Important Factors for Late Effects

• Tumor-Related Factors

• Treatment Related Factors

• Patient Related Factors:

• Gender, age at diagnosis & treatment

• Genetics (predispositions)

• Environmental exposures

• Family history

• Health problems



Wake Forest Baptist Medical Center

Radiation and Bone Health

• High doses of radiation (>70 Gy) can directly 

result in osteoradiation necrosis (ORN)

• Microvascular Occlusion in bone can lead to 

avascular necrosis 

• Lower doses of radiation can result in 

insufficiency fractures, the mechanism is 

unknown

• Up to 30% of patients treated in the pelvis can 

develop fracture by 5 years post treatment



Wake Forest Baptist Medical Center

Radiation and Bone Health

• Radiation increases the number and activity of 

osteoclasts resulting in bone loss during and 

shortly after treatment

• Radiation causes persistent damage to 

osteoblasts decreasing new bone formation

• Use of anti-reabsorptive therapies during 

treatment has not been demonstrated yet to 

prevent or delay radiation bone loss



Wake Forest Baptist Medical Center

Treatment options for Radiation 

Associated Bone Loss

• Calcium and Vitamin D

• Anti-Reabsorptive Agents

• Bisphosphonates

• RANK-ligand inhibitor

• Calcitonin

• Selective estrogen receptor modulators



Wake Forest Baptist Medical Center

Treatment options for Radiation 

Associated Bone Loss

• Anabolic Agents

• Parathyroid Hormone Analog

• Parathyroid Hormone-Related Protein Analog

• Humanized monoclonal antibody against 

Sclerostin



Wake Forest Baptist Medical Center

Anabolic Agents and Risk of 

Osteosarcoma: Teriparatide and 

Abaloparatide



Wake Forest Baptist Medical Center

Anabolic Agents and Risk of 

Osteosarcoma: Teriparatide and 

Abaloparatide
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Anabolic Agents for Cancer Patients

• Are not indicated for patients with known bone 

metastases or known osteosarcoma 

(denosumab or Zolendronic Acid are preferred)

• Are useful for patients with therapy associated 

bone loss (e.g., anti-hormonal therapy)

• Should be used with caution in patients that 

have previously received radiation?



Wake Forest Baptist Medical Center

Anabolic Agent Use for Bone Loss

• Stimulates new bone formation and increases 

bone mass and strength

• For patients with severe osteoporosis or 

treatment related ORN or fracture, it is often the 

final option when other modalities have failed

• The effects of anabolic agents in radiation 

associated bone loss are under studied, but the 

mechanism of action should be beneficial



Wake Forest Baptist Medical Center

Anabolic Agents and Sarcoma Risk

• What is the level of data?

• Rat studies have shown that near-lifetime use 

of doses >3-58 times therapeutic is 

associated with increased risk of 

osteosarcoma for teriparatide and 

abaloparatide but not for romosozumab

• Monkey and post-marketing studies have not 

shown an increase in incidence



Wake Forest Baptist Medical Center

Anabolic Agents and Sarcoma Risk

• Unlike humans and nonhuman primates, rats 

respond to PTH primarily in new bone 

formation which continues into adult life

• Humans will likely receive teriparatide in their 

adult life for limited duration of time

• The FDA issued a black box warning due to the 

severity of this potential adverse effect
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Real World Data and Sarcoma Risk

• 3,809 incident cases of osteosarcoma reported in 30 cancer registries were identified
• 1,165 patients (46%) were interviewed
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Why only limit with RT use?

• In 2006 the first report of probable teriparatide-

associated osteosarcoma occurred

• A second case in 2009 and a third in 2010 

raised concern that a patient had a history of 

radiation therapy and subsequent development 

of osteosarcoma (within 2 months of treatment)

• The incidence of osteosarcoma reported thus 

far is below the incidence in the general 

population
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Who really is at risk?
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Why only limit with RT use?

• Radiation therapy associated second cancers  

can occur years after treatment

• Increased risk of second cancers may be 

genetically predisposed in cancer survivors

• Therapy associated sarcomas occur with the 

use of other treatment modalities in the 

absence of radiation…what about those risks?
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Second Malignancies and Radiation

• Radiation therapy associated second cancers 

must:

• Be of a different type than initial cancer

• Occur within the treatment field

• Occur after an interval of time

• There is not a clear dose-response relationship 

with development of second cancers



Wake Forest Baptist Medical Center

Risk of second bone sarcoma and RT

• Data from childhood cancer survivors found an 

absolute excess risk of bone sarcoma of 35.1 

per 100,000 person-years

• The risk increases slowly up to a dose of 15 Gy

and then strongly increases for higher radiation 

doses >30 Gy

• This increased risk is not the same for adults 

treated with radiation, 3.2 per 1000 at 15 years

Schwartz, et al.  Radiat Environ Biophys. 2014: 53(2): 381-390.
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Is the Warning Appropriate?
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Conclusions Regarding the Warning

• The quality of evidence supporting the 

development of osteosarcoma is very low

• Teriparatide has clear benefit with a meta-

analysis demonstrating 70% reduction in the 

risk of fractures

• The Black Box warning likely results in over-

translation and exclusion of use in patients that 

may be benefited from therapy
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Black Box Warnings for One and All
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Reported use of Teriparatide and RT
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Where do we go from here?

• Patients with a history of radiation treatment 

should be discussed with a radiation oncologist 

to determine dose to skeletal bones

• Patients that have received ablative I-131 

treatment should be counseled on the risk, but 

are not necessarily within the warning criteria

• Patients that have failed other therapies should 

be considered for anabolic agent use
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Counseling Patients on Risk/Benefit

• Tamoxifen, a widely used SERM for preventing 

breast cancer recurrence, carries a black box 

warning about the risk of uterine sarcoma

• Every chemotherapy drug carries a risk of 

second cancers

• Radiation risk of bone sarcomas increases with 

dose to bone and possible age of treatment 

(inverse risk)

• In the absence of a genetic predisposition the 

risk is very low



Wake Forest Baptist Medical Center

Counseling Patients on Risk/Benefit

• The risk of death from insufficiency fractures 

can be as high as 25% at one year in older 

patients

• Severe morbidity in terms of pain, immobility 

and complications impacts quality of life

• For patients that have severe osteoporosis, 

ORN or avascular necrosis the risks of 

osteosarcoma likely are less than the benefits 

of treatment
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Counseling Patients on Risk/Benefit

• In the absence of cardiovascular risk factors, 

consider the use of romosozumab over 

teriparatide and abaloparatide for cancer 

survivors (both radiation and chemotherapy 

treatment) as there is not a currently known 

increased risk of sarcoma

• Consider obtaining imaging prior to initiation on 

high risk individuals (those with prior RT or 

those with low impact fractures where tissue 

was not obtained at time of reduction)



Wake Forest Baptist Medical Center
Source: https://www.drugs.com/pro/forteo.html#s73
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