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Educational Objectives
➢Recognize the role for anabolic therapy

➢ Age-related osteoporosis
➢Glucocorticoid-induced osteoporosis (GIOP)

➢Describe the anabolic window

➢Discuss the timing of anabolic and antiresorptive 
medications

Tuscany, 2022



Case 1

• 58 yo woman with psoriatic arthritis who is taking adalimumab.
• Has been doing well and presents for routine follow-up
• No prior DXA scan

• DXA scan is performed
T-score

• Total lumbar  -3.5
• Total hip  -2.7
• Femoral neck  -2.8

• Discussion of treatment options



Treatment Options 

• Weight bearing exercise

• Fall prevention
• Calcium + Vitamin D
       Daily

• Estrogen
• Raloxifene
• Teriparatide
• Abaloparatide

• Weekly
• Alendronate 
• Risedronate

• Monthly
• Risedronate
• Ibandronate
• Romosozumab

• Quarterly
• Ibandronate IV

• Twice yearly
• Denosumab

• Yearly
• Zoledronic acid
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Case 1

• 58 yo woman with psoriatic arthritis who is taking adalimumab.
• Has been doing well and presents for routine follow-up
• No prior DXA scan

• DXA scan is performed
T-score

• Total lumbar  -3.5
• Total hip  -2.7
• Femoral neck  -2.8

• Discussion of treatment options

Consider the role of 
anabolic therapy



PTH Analogs • Teriparatide and abaloparatide should be 
considered in those at very high risk of 
fracture.

• Studies with 18-24 months of 
treatment

• Teriparatide 

• Spine efficacy

• Abaloparatide

• Spine and non-vertebral efficacy

• Greater effect at total hip and 
femoral neck

Miller PD et al, JAMA, 2016.



Grade
0- Normal

1- Mild
(20-25%)

2- Moderate
(26-40%)

3- Severe
(>40%) 

Genant HK, JBMR, 1993

Vertebral Insufficiency Fractures

Clinical 
Or 

Morphometric



Neer et al, NEJM, 2001

➢ 1637 postmenopausal women
➢ 2 doses TPTD vs. Placebo for 24 months
➢ >1 moderate OR >2 mild vertebral fractures
➢ Vertebral radiographs at baseline and at end of study



Case 1: Thoughts about Anabolic Therapy

• No history of 
• Bone malignancy
• Radiation therapy (XRT)
• Paget disease of bone
• Unexplained elevation of PTH or alkaline phosphatase

✓ Romosozumab

✓ Teriparatide

✓ Abaloparatide



PTH Analogs

Black box warning – REMOVED

Treatment course 18-24 months

Avoid prescribing for those with increased 
risk for osteosarcoma

Anabolic agent followed by antiresorptive 
agent

May give for longer than 2 years in a lifetime



Case 2

• 58 yo woman with psoriatic arthritis who is taking adalimumab
• Has been doing well and presents for routine follow-up
• History of breast cancer treated with lumpectomy, XRT
• No prior DXA scan

• DXA scan is performed
T-score

• Total lumbar  -3.5
• Total hip  -2.7
• Femoral neck  -2.8

• Discussion of treatment options

Consider the role of 
anabolic therapy
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Romosozumab

Monoclonal 
antibody

Binds and inhibits 
sclerostin

Dual mechanisms 
of action

• Builds bone!!!
• And decreases 

bone loss



Sclerostin and the Wnt Signaling Pathway

Lim SY, Bolster MB, Drug, Des, Dev, & Therapy, 2017; Lim SY,  Bolster MB, Int J Women’s 
Health, 2022; Leder BZ et al, Lanc Diab Endo, 2026

Wnt pathway results in bone 
formation

Sclerostin inhibits the Wnt 
pathway

Romo = mAb to sclerostin

Increases bone formation

Osteoblast maturation and 
differentiation (anabolic)

Osteoclast inhibition 
through osteoprotegerin 

(OPG, antiresorptive)

Osteoanabolic effects 
✓     First 3 months

Antiresorptive effects
✓    Entire year of therapy



4093 postmenopausal women with OP and prior fragility fx
Romo vs. ALN x 12 mos

Then open label ALN x 12 mos
Primary endpoint of new vert fracture at 24 mos

ARCH 
Trial



Romo vs. ALN (12 mos) + ALN (12 mos)

48% 
RRR 

27% 
RRR 

19% 
RRR 

Hip fx 38% 
RRR 

Saag KG et al, NEJM, 2017

Romo --> ALN
ALN --> ALN



A Few Things to Know About Romo

Anabolic agents must be followed by 
antiresorptive treatment
• Prior studies of romosozumab in osteoporosis:

• Reduced fracture risk compared to placebo 
(12-month study)

• Leads to significant gains in BMD
• More benefit when given prior to alendronate 

(vs. alendronate alone)
• Black box warning - increased risk of MI, stroke, and 

myocardial death

Saag KG et al, NEJM, 2017; 
McClung MR et al, JBMR, 2018



What about the Black Box Warning?

• Studies in over 11,000 women
• One of the studies

• ~4000 postmenopausal women
• Major CV event (heart attack, stroke, heart failure, revascularization procedure)

• 2.5% who received romo
• 1.9% who received alendronate

• Black box warning
• Avoid prescribing romo to patients with MI, stroke, TIA in past 12 months

• Consider prior ASCVD events
• Consider significant risk factors

• Shared decision-making
Saag KC et al, NEJM, 2017; 
Cosman F, NEJM, 2016





FRAME 
Study

Slide courtesy of Dr. Jacquelyn Nestor
Lewiecki EM et al, JBMR, 2019



FRAME Extension Study: BMD

Lewiecki EM et al, JBMR, 2019

Romo Romo + Denosumab

Romo



FRAME Extension Study: Romo + Dmab

Lewiecki EM et al, JBMR, 2019



FRAME Extension Study: Take-home Points

•  Romo for 12 months led to rapid and significant increases in BMD

•  Romo for 12 months followed by Dmab x 24 months is associated with decreased vertebral and clinical 

fracture risk

•The risk of fracture was lower in patients who received Romo followed by Dmab compared to Placebo 

followed by Dmab

•The relative risk reduction with Romo persisted throughout the 36 months

•  Romo was well tolerated and was without increased risk of serious cardiovascular events or death 

compared to placebo

•  Benefits of Romo + Dmab would be expected to decrease if not followed by another antiresorptive agent



Case 2

• 58 yo woman with psoriatic arthritis who is taking adalimumab
• Has been doing well and presents for routine follow-up
• History of breast cancer treated with lumpectomy, XRT
• No prior DXA scan

• DXA scan is performed
T-score

• Total lumbar  -3.5
• Total hip  -2.7
• Femoral neck  -2.8

• Discussion of treatment options

Consider the role of 
anabolic therapy



Case 2: Thoughts about Anabolic Therapy

• Window of opportunity
• No prior antiresorptive agent
• No history of MI, stroke, TIA

• Low ASCVD risk profile

• History of 
• Bone malignancy
• Radiation therapy (XRT)
• Paget disease of bone
• Unexplained elevation of PTH or alkaline phosphatase

✓ Romosozumab

✓ Teriparatide

✓ Abaloparatide



Bone Health Management: 
Shared Decision-making
• Romosozumab

• 12 monthly SQ treatments
• Follow anabolic therapy with antiresorptive agent 
• Plan for subsequent treatment with alendronate, zoledronic acid, or 

denosumab
• Important to follow denosumab by an antiresorptive agent

(7-8 months after last dmab dose)

Saag KG et al, NEJM, 2017; 
Lewiecki et al, JBMR, 2019;
Horne AM et al, Calcif Tiss Internat, 2019

Blunting of anabolic effect if 
antiresorptive agent is used 

prior to anabolic agent



Is a Shorter Course of Romo Possible?

Osteoanabolic effects 
✓     First 3 months

Antiresorptive effects
✓    Entire year of therapy

3 months romo + 9 months denosumab 

compared to 

12 months romo



Is a Shorter Course of Romo Possible?

Mean age 69.6 years

High fracture risk
✓ T-score <-2.5

✓ Or prior fragility fx

Non-inferiority study

Primary endpoint
Change in total hip 

BMD at 1 year

Leder BZ et al, Lanc Diab Endo, 2026



Take-home Points: Shorter Course of Romo

Osteoanabolic effects of romo are early and brief

3 months romo + 9 months denosumab non-inferior to 12 months romo

Total hip BMD primary endpoint 
• Similar increases between groups for BMD Spine, femoral neck, radius

Cost-effective approach

Enhance safety perception 
• Potential to reduce cardiovascular risk

Improved medication access

Leder BZ et al, Lanc Diab Endo, 2026



Case 3



ACR 2022 GIOP Guidelines



ASAP, 
pred> 2.5 mg/d for 

 > 3 mos

Humphrey MB et al, A&R, 2023

✓ Anabolic prior to 
antiresorptive to 

avoid blunted effect

✓ Denosumab shows 
nice BMD increases



Strong recommendation with low certainty of evidence
Initial assessment within 6 mos of GC initiation

Humphrey MB et al, A&R, 2023



Figure 3.

Humphrey MB et al, Arthr & Rheum, 2023



Teriparatide vs. Alendronate

❖18-month primary trial with 18-month extension (36 months total)
❖428 subjects

❖Mean prednisone dose 7.5 mg (> 3 months)

❖TPD 20 ug daily vs. Alendronate 10 mg daily

Saag KG et al, Arthr & Rheum, 2009



Bone Mineral Density Changes over 36 months 
with Teriparatide vs. Alendronate 

Saag KG et al, Arthr & Rheum, 2009



Incident Vertebral and Non-vertebral Fractures in Subjects with 
Glucocorticoid-Induced Osteoporosis

Saag KG et al, Arthr & Rheum, 2009

Most vertebral fractures occurred in 
first 18 months (both groups)

BMD spine continued to significantly 
increase 24-36 months in TPTD 

group



Case 3
Very high fracture risk with 
GiACTA prednisone taper

Conditional recommendation
❖ PTH analog
❖ Denosumab

❖ IV bisphosphonate, raloxifene, romo

Strong recommendation

Oral bisphosphonate over no therapy

Stone JH et al, Lancet Rheumatol, 2021;
Humphrey MB et al, A&R, 2023



When initiating therapy
Discuss benefits

Why anabolic as the first therapy?
Discuss adverse effects & risks

Delineate planned duration of treatment course



Take-home Points

Build bone first, then 
maintain bone

Blunting of anabolic 
effect if antiresorptive 

agent is first

All anabolic agents 
should be followed by 
antiresorptive agents 
to maintain the gains

PTH analog agents no 
longer have a black box 
warning
• Safe to use for more than 2 

years in a patient’s lifetime

Be aware of the ASCVD 
risk factor profile when 

choosing romo

(Black Box Warning)

In patients at very high 
fracture risk, consider 

anabolic therapy as the 
first choice

In patients taking 
glucocorticoids with 

very high fracture risk, 
consider teriparatide 

as first choice



Thank you!

mbolster@mgh.harvard.edu

mailto:mbolster@mgh.harvard
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