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• DMPA and Fracture Risk

• Adult-onset Hypophosphatasia (HPP)



Conditions that Increase Risk of Osteoporosis in Younger Adults

Fertil Steril 2008;90: 2060-7.
JBMR Plus 2022;6: e10594.



Conditions that Increase Risk of Osteoporosis in Younger Adults

Over 24 months, mean percentage change in spine BMD was as follows: DMPA, -1.5%; OC, +4.2%; and 
untreated, +6.3%. Mean percentage change in femoral neck BMD was as follows: DMPA, -5.2%; OC, +3.0%; 

and untreated, +3.8%. Statistical significance was found between the DMPA group and the other two groups. 
In the DMPA group, mean percentage change in spine BMD over the first 12 months was -1.4%; the rate of 
change slowed to -0.1% over the second 12 months. No bone density loss reached the level of osteopenia.

Fertil Steril 2008;90: 2060-7.
JBMR Plus 2022;6: e10594.
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Monogenetic etiologies of early-onset osteoporosis
• Young adults presenting with early-onset osteoporosis in the absence of a secondary 

cause may also have a primary or genetic etiology of bone fragility. 
• Monogenetic or primary osteoporosis classically presents in childhood. However, clinical 

severity of some genetic forms of osteoporosis can be variable, and patients can have an 
initial presentation in young adulthood. 

• In a study of 123 men and women with idiopathic osteoporosis, candidate gene 
sequencing identified 11 patients with rare or novel variants in COL1A2, PLS3, WNT1, or 
DKK1, plus an additional 16 patients with very rare or novel variants in LRP5.

• In a cohort of 75 women with idiopathic low bone mass, whole-exome sequencing 
identified eight subjects with heterozygous likely pathogenic variants or variants of 
undetermined significance in relevant genes (LRP5, PLS3, FKBP10, SLC34A3, and HGD).

JBMR Plus 2018;2:12-21.
Bone 2021;154: 116253.

.
27/123 = 22%

8/75 = 11%



Monogenetic etiologies of early-onset osteoporosis

J Clin Endocrinol Metab 2022;107: e3048-e3057.



The Challenge of Genetic Variants of Uncertain Clinical Significance (VUS)

Ann Intern Med 2022;175: 994-1000.



Adult-onset Hypophosphatasia (HPP)
• Hypophosphatasia (HPP) is an inherited condition which causes a defect in bone 

calcification (mineralization). It is a genetic disorder caused by mutation in the tissue-non-
specific alkaline phosphatase gene (TNSALP). It causes impaired bone mineralization, 
fractures, tooth loss, muscle weakness and possibly other adverse health outcomes.

• The role of ALP is to hydrolyze phosphomonoesters with the release of inorganic 
phosphate. HPP is caused by the presence of loss-of-function mutations in the ALPL gene, 
resulting in decreased enzyme activity and consequent accumulation of the natural 
substrates of the enzyme.

• HPP is a rare metabolic bone disease, with an estimated prevalence of between 0.3 and 
1/100,000 in severe forms, and more recent reports suggesting that moderate forms are 
substantially more frequent. Adult forms are milder, often missed by doctors or confused 
with osteoporosis. 

Nat Rev Endocrinol 2016;12: 233-46.



Adult-onset Hypophosphatasia (HPP)

• According to the latest update of the 
Leiden Open Variation Database (LOVD) 
web site, about 700 loss-of-function 
variants of the ALPL gene have been 
described to date.

• Plasma Pyridoxal 5´ Phosphate (PLP) 
concentrations, the active form of vitamin 
B6 and one of the main substrates of 
TNSALP, were the most sensitive marker 
to elevate in HPP.

https://databases.lovd.nl/shared/genes/ALPL

https://databases.lovd.nl/shared/genes/ALPL


Bisphosphonate use in patients with HPP

• In 2012, atypical femur fractures (AFF) have been reported in a patient with 
HPP who was treated with alendronate, suggesting that HPP may be a risk 
factor for this rare type of fracture, especially in the setting of treatment with 
a bisphosphonate.

• HPP predisposes to AFF during antiresorptive therapy; hence, 
bisphosphonates and denosumab are contraindicated in this condition. 
Enzyme therapy with recombinant ALP (asfotase alfa) is currently prohibitively 
costly. 

• Treatment with anabolic bone agents such as teriparatide has been reported, 
but whether normally mineralized bone is formed requires further study.

J Bone Miner Res. 2012;27: 987 -94. 
BMC Musculoskelet Disord 2016;17: 332. 

Endocr Pract 2016;22: 941-50. 
Endocrinol Diabetes Metab Case Rep 2021;2021: 21-0096.



Take Home Messages

• This case highlights the potential fracture risk from long-term use of DMPA in 
susceptible patients with pre-existing higher risk for fractures.

• Identification of rare ALPL VUS challenges in deciphering the clinical relevance 
whether this patient has adult-onset hypophosphatasia and bisphosphonate 
should be discontinued. 

• The underrepresentation of non-European ancestry groups in current genomic 
databases complicates interpretation of their genetic test results.

• The patient’s clinical presentation remains the most important context for 
interpreting sequencing results. 
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