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* Brief review of osteoanabolics with some extra attention to “the new kid 
on the block” Romosozumab

* Discuss the concept of the “anabolic window”
* Discuss label changes for teriparatide as of November 2020
* Drug Holiday-Should you do it with denosumab?

Topics of discussion
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* Teriparatide-Forteo (Approved 11-26-2002):  1-34 PTH
* Abaloparatide-Tymlos (Approved April 2017):  PTHrp
* Romosozumab-Evenity (Approved April 2019):  Anti-Sclerostin

Osteoanabolics
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Hyperparathyroidism-Captain Martell
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Teriparatide
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Teriparatide is Anabolic
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Teriparatide 
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Abaloparatide-Tymlos
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Abaloparatide-Fracture Risk Reduction
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Sclerostin’s Role In Bone Remodeling
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* Monoclonal Antibody (Anti-Sclerostin)

* Approved by FDA April 2019
* Given at 210 mg subcutaneously once monthly times 12 months
* Robustly improves BMD at the L-spine and the Hip

* Decrease vertebral and nonvertebral fracture rates (75% risk reduction new 
vertebral compression fractures at 12 months)

* Needs to be followed by an anti-resorptive
* Has boxed warning stating it may increase the risk of myocardial infarction, 

stroke and cardiovascular death

Romosozumab-Evenity
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Romosozumab Bone Density Data
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Following Romosozumab With Antiresorptive
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* Three trials:  FRAME and ARCH and BRIDGE (Men)

* FDA Boxed Warning:  “Potential risk of myocardial infarction, stroke and 
cardiovascular death.  See full prescribing information for complete box 
warning.  Evenity may increase the risk of myocardial infarction, stroke 
and cardiovascular death.  Evenity should not be initiated in patients who 
have had a myocardial infarction or stroke within the preceding year.  
Consider whether the benefits outweigh the risks some patients with 
other cardiovascular risk factors.  If the patient experiences a myocardial 
infarction or stroke during therapy, Evenity should be discontinued.”

Romosozumab-Boxed Warning
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* “ During the 12 month double- blind treatment.  Of the placebo – controlled trial 
(FRAME),  myocardial infarction occurred in 9 women ( 0.3%) in the Evenity
group and 8  ( 0.2% )  in the placebo group; stroke occurred in 8 women ( 0.2%)  
in the Evenity group  and 10 (0.3%) in the placebo group (NS).   These events 
occurred in patients with and without a history of myocardial infarction or 
stroke.”

* “ During the 12 month double- blinded treatment.  Of the active –controlled trial 
to alendronate (ARCH),  myocardial infarction occurred in 16 women (0.8%)  in 
the Evenity group and 6 (0.2%)  women in the alendronate group (OR 2.65 with 
confidence interval 1.03-6.77).   Stroke occurred in 16 women (0.6%) in the  
Evenity group and 7 (0.3%) in the  alendronate group (OR 2.27 with confidence 
interval 0.93-5.22) (NS).   These events occurred in patients with and without 
history of myocardial infarction or stroke.”

Romosozumab Boxed Warning
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Summary of the Osteoanabolics
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* P1NP (total procollagen type 1 N-terminal propeptide) is 
the preferred marker for bone formation.

* Serum cross-linked C-telopeptide of type I collagen (CTX) is a marker 
of osteoclast activity and is used to assess the level of bone 
resorption.

Bone Turnover Markers
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Osteoanabolics and Bone Turnover Markers
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The Anabolic Window
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* “Use of Forteo or Tymlos for more than 2 years during 
a patient’s lifetime is not recommended.: Warning 
section (5.2)

FDA Label for Teriparatide and Abaloparatide 2020
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* Initial labeling included a boxed warning (not a contraindication) 
regarding osteosarcoma in Fischer 344 rats.  In the trial that led to the 
boxed warning rats were given 3 times greater than the weight-based 
dosing over most of the rat’s lifespan (about 24 months).  There was a 
finding of increased osteosarcoma in the rats.    This ultimately led to the 
boxed warning. 

Teriparatide-Osteosarcoma in Rats
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* The observed incidence of osteosarcoma during a 15-year post-marketing 
surveillance study was no different that the background incidence rate 
for individuals not treated with teriparatide.

Teriparatide and Osteosarcoma
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* Warning:  The revised teriparatide label states that use “for more than 2 
years during a patient’s lifetime should only be considered if a patient 
remains at or has returned to having a high risk for fracture.”

* Note that abaloparatide and any generic versions carry the same label as 
2020 at present.  They are in discussions with the FDA…

FDA Label for Teriparatide 2021
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* Very high fracture risk, unable to come off glucocorticoid therapy

* High fracture risk, with P1NP level that remains high after 2 years on teriparatide

* High fracture risk, with a history of multiple vertebral compression fractures 
(VCFs) who have had no fractures while on teriparatide (especially if P1NP 
remains above the reference range).

* Severe Chronic Obstructive Pulmonary Disease (COPD) and VCFs.  
* For each VCF there has been shown to be a loss of 8% of vital capacity

Derived from Miller et al:  CCJM Volume 88, Number 9

Who May Benefit From Teriparatide Longer Than 
24 Months?
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* Monoclonal Antibody to RANK Ligand
* Administered for osteoporosis at 60mg subcutaneous every 6 months
* Significant risk reduction of vertebral, non-vertebral and hip fractures
* Not renal excreted with no renal toxicity
* No eGFR limit although caution advised especially in those with stage 4 

or lower CKD (risk for hypocalcemia).

Denosumab-Prolia
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Denosumab Fracture Risk Reduction
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* Often  utilized in patients who have been on bisphosphonates
* Should you do a drug holiday with denosumab?

Drug Holiday-Denosumab?
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Denosumab Mechanism of Action
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Bone Density After Stopping Denosumab
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Bone Turnover Markers After Stopping 
Denosumab
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Vertebral Fractures After Stopping Denosumab
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* Good evidence of long-term efficacy
* No evidence of the development of resistance 
* Intolerance is uncommon
* Rare Atypical Femur Fracture (most had prior bisphosphonate exposure), 

there is no clear signal of any risk related to duration of therapy.
* Fracture studies after discontinuation suggest an increase in risk for 

vertebral compression fractures
* Unlike with bisphosphonates, drug holiday would not be advised with 

denosumab
* If you stop denosumab you need an exit strategy 

Not Many Reasons To Stop Denosumab
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