
HPP is an inherited, multisystemic, rare metabolic disorder characterized by deficient alkaline phosphatase (ALP) 
activity that may progress over time and potentially become debilitating.1-6

This booklet contains both a discussion guide for you and your patients to help 
identify the burden of HPP and uncover current or past signs and symptoms, and a 
reference resource for the routine tests you can use to help support a diagnosis of 
perinatal/infantile- and juvenile-onset HPP in your patients. 

Identifying and Diagnosing 
Hypophosphatasia (HPP)
A patient discussion guide and diagnostic testing resource

INDICATION
STRENSIQ® (asfotase alfa) is indicated for the treatment of patients with perinatal/infantile- and juvenile-onset hypophosphatasia (HPP).

IMPORTANT SAFETY INFORMATION INCLUDING BOXED WARNING

WARNING: HYPERSENSITIVITY REACTIONS INCLUDING ANAPHYLAXIS
Patients treated with enzyme replacement therapies have experienced life-threatening hypersensitivity 
reactions, including anaphylaxis. Anaphylaxis has occurred during the early course of enzyme replacement 
therapy and after extended duration of therapy. 
Initiate STRENSIQ under the supervision of a healthcare provider with appropriate medical monitoring and 
support measures. If a severe hypersensitivity reaction (e.g., anaphylaxis) occurs, discontinue STRENSIQ 
and immediately initiate appropriate medical treatment, including use of epinephrine. Inform patients of the 
symptoms of life-threatening hypersensitivity reactions, including anaphylaxis and to seek immediate medical 
care should symptoms occur [see Warnings and Precautions (5.1)].

WARNINGS AND PRECAUTIONS
•  Life-threatening hypersensitivity reactions, including anaphylaxis, have been reported in STRENSIQ-treated patients. Signs and

symptoms consistent with anaphylaxis included difficulty breathing, choking sensation, nausea, periorbital edema, and dizziness. These
reactions have occurred within minutes after subcutaneous administration of STRENSIQ and have been observed more than 1 year after
treatment initiation. Other hypersensitivity reactions have also been reported in STRENSIQ-treated patients, including vomiting, fever,
headache, flushing, irritability, chills, erythema, rash, pruritus, and oral hypoesthesia. Consider the risks and benefits of re-administering
STRENSIQ following a severe reaction. If the decision is made to re-administer, monitor patients for a reoccurrence of signs and symptoms
of a severe hypersensitivity reaction.

Please see full Prescribing Information for STRENSIQ (asfotase alfa), including Boxed WARNING regarding
hypersensitivity reactions including anaphylaxis.

https://alexion.com/documents/strensiq_uspi.pdf


IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS (cont’d)

•  Lipodystrophy: Localized lipodystrophy, including lipoatrophy and lipohypertrophy has been reported at injection sites after several months 
in patients treated with STRENSIQ in clinical trials. Advise patients to follow proper injection technique and to rotate injection sites.

•  Ectopic Calcifications: Patients with HPP are at increased risk for developing ectopic calcifications. Events of ectopic calcification, 
including ophthalmic (conjunctival and corneal) and renal (nephrocalcinosis, nephrolithiasis), have been reported in the clinical trial 
experience with STRENSIQ. There was insufficient information to determine whether the reported events 
were consistent with the disease or due to STRENSIQ. No visual changes or changes in renal function 
were reported resulting from the occurrence of ectopic calcifications. 

Ophthalmology examinations and renal ultrasounds are recommended at baseline and periodically 
during treatment with STRENSIQ to monitor for signs and symptoms of ophthalmic and renal ectopic 
calcifications and for changes in vision or renal function.

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS (cont’d)

•  Possible Immune-Mediated Clinical Effects: In clinical trials, most STRENSIQ-treated patients developed anti-asfotase alfa antibodies 
and neutralizing antibodies which resulted in reduced systemic exposure of asfotase alfa. In postmarketing reports, some STRENSIQ-
treated patients with initial therapeutic response subsequently developed recurrence and worsening in disease-associated laboratory and 
radiographic biomarkers (some in association with neutralizing antibodies) suggesting possible immune-mediated effects on STRENSIQ’s 
pharmacologic action resulting in disease progression. The effect of anti-asfotase alfa antibody formation on the long-term efficacy of 
STRENSIQ is unknown. There are no marketed anti-asfotase alfa antibody tests. If patients experience progression of HPP symptoms or 
worsening of disease-associated laboratory and imaging biomarkers after a period of initial therapeutic response to STRENSIQ, consider 
obtaining anti-asfotase alfa antibody testing by contacting STRENSIQ Medical Information at Alexion at 1-888-765-4747 or by email at 
medinfo@alexion.com. Close clinical follow up is recommended.

Please see full Prescribing Information for STRENSIQ (asfotase alfa), including Boxed WARNING regarding hypersensitivity reactions 
including anaphylaxis.

Dental1,7

History of premature tooth loss or poor dentition

•  Were you missing teeth in any of your preschool photos?

•   Beyond regular checkups and cleanings, did you have to go to the dentist  
a lot for any issues with your teeth or gums?

•  Did you have a lot of cavities, or have teeth fall out with the root still intact?

History of seizures (in infancy), headaches, mood (anxiety, depression)

• Has your family ever mentioned if you had seizures when you were a baby?

• Do you get headaches frequently, or without any warning?

• Do you have any trouble concentrating, or any feelings of being down or easily irritated?

Neurologic7-9

History of failure to thrive and missed motor milestones

•  In class pictures, did you appear smaller than most of your 
classmates?

•  Growing up, did you ever hear that you started walking later than  
your peers?

•  Did you ever have trouble keeping up with your peers when playing 
with them in gym class or other sports?

Growth/Development1,7
Muscle pain or weakness, fatigue, difficulty walking, or waddling gait

•  Have your muscles ever been sore or ached for no reason?

•  Do you find yourself feeling fatigued or having trouble keeping up with your peers in normal daily activities?

•  Do you sway when you walk, or have trouble walking in a straight line?

Muscular1,7

History of hypercalcemia, hypercalciuria, or nephrocalcinosis

•  Have you ever had kidney stones?

•  When going to the bathroom, have you ever had urine that was red?

Renal2,4

Slow to heal fractures, history of rickets (weak/soft bones), bone pain, craniosynostosis, or osteomalacia

•  Growing up, did it seem like you broke bones more often, or more easily, than your classmates?

•  Have you ever had a fracture or a bone injury that you haven’t been able to explain (eg, foot fracture)?

•  Do you have bone pain, or pain that gets worse when you move?

•  Were you diagnosed with rickets as a child and/or have bowed legs?

•  When you were a baby, did you have any skull surgeries or have to wear a helmet?

Skeletal/Orthopedic1,7,10-12

Pain or pseudogout
•  Do you have pain, tenderness, and/or swelling in your joints?
•  When you get up in the morning or after sitting around for a while, does it feel like your joints or muscles are stiff?
•  When reaching for items around the house, does it ever hurt to reach up or feel like you can’t reach all the way?

Rheumatic2,7

What to look for: Possible signs & symptoms

These questions are for illustrative purposes only and are not representative of all signs or symptoms that may present in patients with HPP.

https://alexion.com/documents/strensiq_uspi.pdf
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• Clinicians should ensure that reported laboratory results for ALP reflect age- and sex-adjusted reference ranges for the specific patient

• Check with your lab for their appropriate age- and sex-adjusted reference range

Age- and sex-adjusted ALP reference ranges for children (U/L)20

Graph adapted from the Canadian Laboratory initiative on Pediatric Reference Intervals (CALIPER) project. CALIPER samples from 1072 male and 1116 female 
participants (newborn to 18 years) were used to calculate age- and sex-specific reference intervals. No variation in ALP based on ethnic differences was 
observed. Check with your lab for their appropriate age- and sex-adjusted reference range.

IN ADULTS

<40 U/L
is considered low15-19* 

IN CHILDREN

LOW RANGES VARY
based on age and sex7,13,20

WHAT IS LOW ALP?

Female Male

What to look for: HPP testing at a glance

HPP can be diagnosed based on persistently low ALP levels and clinical  
signs and symptoms7,13

• Elevated ALP substrates (PLP or PEA) may help support the diagnosis of HPP, but may not always be elevated in patients with HPP

ALP PPi† PLP‡ PEA§

Persistently low ElevatedPatients  
with HPP may  

present with1,9:

†PPi (inorganic pyrophosphate) tests are done in research settings only and are not commercially available.9
‡ PLP (pyridoxal 5′-phosphate) levels may be elevated in individuals taking supplements containing vitamin B6. PLP levels may also appear as normal, or low in patients with HPP. This does not 
invalidate the HPP diagnosis.5,21

§PEA (phosphoethanolamine) levels may be normal in some patients with HPP.  PEA results may be elevated in other bone diseases.10,22

Persistently low alkaline phosphatase (ALP) activity can be defined as 2 or more age- and sex-adjusted ALP levels below normal 
range in intervals of more than 30 days. Patients should be evaluated for other symptoms of HPP and differential diagnoses should 
be ruled out. Persistently low ALP may differentiate HPP from other conditions.5,9,14

PLP is the active form of vitamin B6. In HPP, low ALP activity leads to an accumulation of PLP.1

PEA is a biomarker that may confirm an HPP diagnosis. In patients with HPP, low ALP activity leads to an accumulation of PEA.1 

Example normal PLP reference ranges23,II: 
• Males: 5.3-46.7 μg/L
• Females: 2.0-32.8 μg/L

Elevated PLP levels suggest that your patient may have HPP15

Low or normal PLP does not rule out HPP15

PLP/vitamin B6 testing

Urine PEA testing

Prepping for testing:

Prepping for testing:

Does your patient have elevated PLP?

Example Normal PEA reference ranges35,II:

• ≤12 months: 15-341 nmol/mg
• 13-35 months: 33-342 nmol/mg
• 3-6 years: 19-164 nmol/mg
• 7-8 years: 12-118 nmol/mg
• 9-17 years: <88 nmol/mg
• ≥18 years: <48 nmol/mg

PEA results may be elevated in other metabolic bone diseases, but in the context of low ALP activity and clinical symptoms, 
elevated PEA may support a diagnosis of HPP. PEA levels may be normal in some patients with HPP.10,23

Does your patient have elevated PEA?

Keep in mind: Reference ranges for PLP and PEA may vary depending on your testing lab. 
Refer to your lab’s specific reference ranges when evaluating test results

IIThis is one example of PLP and PEA reference ranges based on one lab.

Advise patients to fast overnight. Patients should  
not take vitamins or dietary supplements for at least  
1 week prior to blood draw, as these may affect test  
results. Note: PLP is bound to albumin and may be  
affected by nutrition, smoking, inflammation, and drugs11,21,23-27

Remember: the test sample must be protected from light  
in an amber-colored tube, as exposure to light can reduce  
PLP activity, and maintained at refrigerated or frozen  
temperature. Timing of collection, storage requirements,  
and specimen stability information may vary by 
laboratory.18,19,21,27-29

Remember that PEA levels can vary through a 24-hour 
period and are dependent on your patient’s age and 
diet. Samples may be refrigerated or frozen and can 
be shipped on dry ice 27,32,33

Ordering PEA:
•  PEA analysis is available through select laboratories either  

as a stand-alone assay or as a special request within an 
amino acid panel32-36

•  As part of an amino acid panel, the provider requests PEA 
analysis either by calling the laboratory or adding a comment 
on the submission form 

•  Turnaround time is typically within 1 week, but determined 
independently per lab34

Consult with your lab to discuss how to best collect  
a PEA sample. Sample type and the timing of 
collection may differ across labs

Sample collected via spot urine test or 24-hour urine 
collection test. Note: improper collection or storage of  
24-hour urine collection may produce unreliable results 
such as9-11,30,31:
•  Incomplete collection (omission of one  

or more samples in 24 hours)
• Incorrect collection time
• Incomplete emptying of bladder
• Poor storage of sample
• Inclusion of first 2 morning samples

* Limitations: An alkaline phosphatase level of below 40 U/L is not conclusive for a diagnosis of hypophosphatasia. Patient should be evaluated for other symptoms 
of hypophosphatasia and differential diagnoses should be ruled out.

IMPORTANT SAFETY INFORMATION (cont’d)
ADVERSE REACTIONS
In clinical trials, the most common adverse reactions (≥ 10%) reported were injection site reactions (63%), lipodystrophy (28%), ectopic 
calcifications (14%), and hypersensitivity reactions (12%). Possible immune-mediated clinical effects have been identified during post-
approval use of STRENSIQ.

IMPORTANT SAFETY INFORMATION (cont’d)
DRUG INTERACTIONS
Drug Interference with Laboratory Tests:  
•  Laboratory tests utilizing alkaline phosphatase (ALP) as a detection reagent could result in erroneous test results for patients receiving 

treatment due to the presence of asfotase alfa in clinical laboratory samples. Inform laboratory personnel that the patient is being treated 
with STRENSIQ and discuss use of an alternative testing platform which does not utilize an ALP-conjugated test system.

Please see full Prescribing Information for STRENSIQ (asfotase alfa), including Boxed WARNING regarding hypersensitivity reactions 
including anaphylaxis.

https://alexion.com/documents/strensiq_uspi.pdf


HPP is an inherited disorder characterized by mutations in the ALPL gene.1 
While a positive ALPL genetic test may help to confirm if your patient has HPP,   
it is NOT required for diagnosis, and a negative result does not rule out HPP.42  
Genetic testing is not a requirement for STRENSIQ approval by all insurance policies. Please work with 
your Alexion team to determine if a genetic test is required prior to submitting any paperwork to the 
specialty pharmacy.

The role of genetic testing: what you should know

If a genetic test comes back negative, remember that identifying a variant is not necessary to diagnose a patient with HPP. 
Negative test results do not rule out an HPP diagnosis because:

• Some variants may not be detected by the method that was employed (eg, the variant is a large deletion or insertion)

• Some variants may be in a noncoding region, which is typically not sequenced

• New variants are discovered as more patients are tested and diagnosed (more than 400 variants currently discovered)

What if a test comes back negative?22,41-45

Possible test results

Positive36-39 A variant is reported as pathogenic or likely pathogenic, and the result may be consistent 
with an HPP diagnosis.

Inconclusive36,39-41

A variant was found, but its significance to the disease is uncertain (variant of unknown 
significance or VUS).

Inconclusive results do not rule out HPP. The variant’s classification may change with 
additional research or publications in the future.

Negative22,40-43
The test did not identify a variant or a variant of likely relevance to the disease; this does not 
rule out HPP, and additional genetic testing may be conducted if desired.

If initial testing comes back negative, consider performing gene-targeted deletion/duplication analysis to evaluate for exon 
or whole gene deletions or duplications. Also, consider contacting a geneticist or genetic counselor.

What can you do?22

Insurance requirements and/or coverage for genetic testing vary by state and insurance provider. Your Alexion Field Reimbursement Manager can help you verify  
with the patient’s insurer to understand which type of services will be covered and what is necessary for STRENSIQ approval.

Talking to patients about their results
A positive test could be used to confirm HPP. If your patient tests positive for an ALPL mutation, encourage them to seek genetic 
counseling to better understand if others in their family may be affected as well.

Patients with HPP may have a negative ALPL test due to various factors. Share other lab results with your patients and talk to them 
about their symptoms and how a diagnosis of HPP is made.

Most labs offer genetic counseling and testing services. Inquire with your lab regarding complementary genetic counseling 
availability. Generally, the turnaround time is up to 6 weeks.

Looking to learn more?

Limitations and challenges10,11,22,42

While genetic testing for hypophosphatasia can be a useful tool, it remains an evolving science with certain limitations and challenges: 

• Restrictive costs/affordability

• Diagnostic services only available at certain laboratories

• Not all ALPL variants necessarily lead to the manifestation of hypophosphatasia or establish hypophosphatasia

• Diagnostic sensitivity of genetic tests that detect ALPL can vary by laboratory

•  ALPL sequencing is predicted to detect pathogenic variants of ~95% of severe perinatal and infantile hypophosphatasia cases;
in milder forms, the detection rate is difficult to estimate

• The milder the disease, the higher the likelihood that only one ALPL pathogenic variant is detected

IMPORTANT SAFETY INFORMATION (cont’d)
DRUG INTERACTIONS (cont'd)
Drug Interference with Laboratory Tests: (cont'd)
•  Elevated serum ALP measurements detected through clinical laboratory testing are expected in patients receiving STRENSIQ due to circulating

concentrations of asfotase alfa. Do not rely on serum ALP measurements for clinical decision making in patients treated with STRENSIQ.

SPECIAL POPULATIONS
•  Pregnancy & Lactation: There are no available data on STRENSIQ use in pregnant women, the presence of STRENSIQ in human milk, or the

effects on the breastfed infant or on milk production, to inform a drug associated risk.

Please see full Prescribing Information for STRENSIQ (asfotase alfa), including Boxed WARNING regarding hypersensitivity reactions 
including anaphylaxis.

IMPORTANT SAFETY INFORMATION (cont’d)
To report SUSPECTED ADVERSE REACTIONS, contact Alexion Pharmaceuticals, Inc. at 1-844-259-6783 or FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch

https://alexion.com/documents/strensiq_uspi.pdf
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Persistently low ALP in the presence of clinical 
symptoms could mean your patient has HPP9,13

Ask your Alexion representative or visit STRENSIQ-hcp.com 
for information.

ALEXION, the Alexion logo, and STRENSIQ are  
registered trademarks of Alexion Pharmaceuticals, Inc.
© 2024, Alexion Pharmaceuticals, Inc. All rights reserved. 
US/STQ-H/0501 V3 06/2024

References: 1. Rockman-Greenberg C. Hypophosphatasia. Pediatr Endocrinol Rev. 2013;10(suppl 2):380-388. 2. Hӧgler W, Langman C, Gomes da Silva H, et al. Diagnostic 
delay is common among patients with hypophosphatasia: initial findings from a longitudinal, prospective, global registry. BMC Musculoskelet Disord. 2019;20(1):80.  
3. Seefried L, Dahir K, Petryk A, et al. Burden of illness in adults with hypophosphatasia: data from the Global Hypophosphatasia Patient Registry. J Bone Miner Res. 
2020;35(11):2171-2178. 4. Weber TJ, Sawyer EK, Moseley S, Odrljin T, Kishnani PS. Burden of disease in adult patients with hypophosphatasia: results from two patient-
reported surveys. Metabolism. 2016;65(10):1522-1530. 5. McKiernan FE, Berg RL, Fuehrer J. Clinical and radiographic findings in adults with persistent hypophosphatasemia. 
J Bone Miner Res. 2014;29(7):1651-1660. 6. Rush ET, Moseley S, Petryk A. Burden of disease in pediatric patients with hypophosphatasia: results from the HPP Impact 
Patient Survey and the HPP Outcomes Study Telephone interview. Orphanet J Rare Dis. 2019;14(1):201. 7. Kishnani PS, Rush ET, Arundel P, et al. Monitoring guidance for 
patients with hypophosphatasia treated with asfotase alfa. Mol Genet Metab. 2017;122(1-2):4-17. 8. Colazo JM, Hu JR, Dahir KM, Simmons JH. Neurological symptoms in 
hypophosphatasia. Osteoporos Int. 2019;30(2):469-480. 9. Bianchi ML, Bishop NJ, Guañabens N, et al; Rare Bone Disease Action Group of the European Calcified Tissue 
Society. Hypophosphatasia in adolescents and adults: overview of diagnosis and treatment. Osteoporos Int. 2020;31(8):1445-1460. 10. Hypophosphatasia. NORD. Accessed 
March 30, 2023. https://rarediseases.org/rare-diseases/hypophosphatasia/ 11. Mornet E, Nunes ME. Hypophosphatasia. In: Adam MP, Ardinger HH, Pagon RA, et al, eds. 
GeneReviews®. University of Washington; 2007. Updated February 16, 2021. Accessed March 30, 2023. https://www.ncbi.nlm.nih.gov/books/NBK1150/ 12. Whyte MP. 
Hypophosphatasia: nature’s window on alkaline phosphatase function in humans. In: Bilezikian JP, ed. Principles of Bone Biology. 3rd ed. Academic Press; 2008:1573‐1598. 
13. Bishop N, Munns CF, Ozono K. Transformative therapy in hypophosphatasia. Arch Dis Child. 2016;101(6):514-515. 14. Vieira LHR, Peixoto KC, Flósi CL, de Farias MLF, 
Madeira M. Active search of adult patients with persistently low serum alkaline phosphatase levels for the diagnosis of hypophosphatasia. Arch Endocrinol Metab. 
2021;65(3):289-294. 15. Adeli K, Higgins V, Nieuwesteeg M, et al. Biochemical marker reference values across pediatric, adult, and geriatric ages: establishment of robust 
pediatric and adult reference intervals on the basis of the Canadian Health Measures Survey. Clin Chem. 2015;61(8):1049-1062. 16. Schumann G, Klauke R, Canalias F, et al. 
IFCC primary reference procedures for the measurement of catalytic activity concentrations of enzymes at 37°C. Part 9: reference procedure for the measurement of 
catalytic concentration of alkaline phosphatase. Clin Chem Lab Med. 2011;49(9):1439-1446. 17. Alkaline phosphatase. Quest Diagnostics. Accessed April 3, 2023. https://
testdirectory.questdiagnostics.com/test/test-detail/234/alkaline phosphatase?p=r&q=Alkaline%20Phosphatase&cc=MASTER 18. Alkaline phosphatase. Labcorp. 
Accessed April 3, 2023. https://www.labcorp.com/tests/001107/alkaline-phosphatase 19. Alkaline phosphatase isoenzymes, serum or plasma. ARUP Laboratories. 
Accessed April 3, 2023. https://ltd.aruplab.com/Tests/Pub/0021020 20. Colantonio DA, Kyriakopoulou L, Chan MK, et al. Closing the gaps in pediatric laboratory reference 
intervals: a CALIPER database of 40 biochemical markers in a healthy and multiethnic population of children. Clin Chem. 2012;58(5):854-868. 21. Shajani-Yi Z, Ayala-Lopez N, 
Black M, Dahir KM. Urine phosphoethanolamine is a specific biomarker for hypophosphatasia in adults. Bone. 2022;163:116504. 22. Nunes ME. Hypophosphatasia. In: 
Adam MP, Feldman J, Mirzaa GM, et al, eds. GeneReviews®. University of Washington; 2007. 23. McKiernan FE, Dong J, Berg RL, et al. Mutational and biochemical findings in 
adults with persistent hypophosphatasemia. Osteoporos Int. 2017;28(8):2343-2348. 24. Laboratory procedure manual: vitamin B6. Centers for Disease Control and 
Prevention. Accessed August 8, 2023. https://wwwn.cdc.gov/nchs/data/nhanes/2007-2008/labmethods/vit_b6_e_met.pdf 25. Test definition: PLP. Mayo Clinic 
Laboratories. Accessed August 8, 2023. https://www.mayocliniclabs.com/testcatalog/downloadsetup.php?format=pdf&unit_code=42359 26. Ueland PM, Ulvik A, 
Rios-Avila L, Midttun Ø, Gregory JF. Direct and functional biomarkers of vitamin B6 status. Annu Rev Nutr. 2015;35:33-70. 27. Whyte MP. Hypophosphatasia. In: Glorieux FH, 
Pettifor JM, Jüppner H. Pediatric Bone. 2nd ed. Academic Press; 2012:771-794. 28. Vitamin B6, plasma. Labcorp. Accessed December 19, 2023. https://www.labcorp.com/
tests/004655/vitamin-b-sub-6-sub-plasma 29. Vitamin B6 (Pyridoxal 5-Phosphate). ARUP Laboratories. Accessed May 16, 2024. https://ltd.aruplab.com/Tests/
Pub/0080111 30. Mornet E. Molecular genetics of hypophosphatasia and phenotype-genotype correlations. Subcell Biochem. 2015;76:25-43. 31. Kamińska J, Dymicka-
Piekarska V, Tomaszewska J, Matowicka-Karna J, Koper-Lenkiewicz OM. Diagnostic utility of protein to creatinine ratio (P/C ratio) in spot urine sample within routine clinical 
practice. Crit Rev Clin Lab Sci. 2020;57(5):345-364. 32. Phosphoethanolamine W/CRE, UR. Children’s Hospital Colorado. Accessed October 31, 2023. https://
labtestdirsearch.childrenscolorado.org/ShowDetail?PrintNum=9105.0130&TestType=L 33. Amino acid analysis, LC/MS, urine. Quest Diagnostics. Accessed October 31, 
2023. https://testdirectory.questdiagnostics.com/test/test-detail/36183/amino-acid-analysis-lcms-urine?q=36183&cc=MASTER 34. Phosphoethanolamine Qnt, urine. 
Seattle Children’s Hospital. Accessed November 1, 2023. https://seattlechildrenslab.testcatalog.org/show/LAB1962-1 35. Test ID: AAPD. Mayo Clinic Laboratories. 
Accessed October 28, 2023. https://www.mayocliniclabs.com/test-catalog/Overview/60475 36. Richards S, Aziz N, Bale S, et al; ACMG Laboratory Quality Assurance 
Committee. Standards and guidelines for the interpretation of sequence variants: a joint consensus recommendation of the American College of Medical Genetics and 
Genomics and the Association for Molecular Pathology. Genet Med. 2015;17(5):405-424. 37. Help me understand genetics: genetic testing. MedlinePlus. Updated July 28, 
2021. Accessed November 1, 2023. https://medlineplus.gov/download/genetics/understanding/testing.pdf 38. Shapiro JR, Lewiecki EM. Hypophosphatasia in adults: 
clinical assessment and treatment considerations. J Bone Miner Res. 2017;32(10):1977-1980. 39. Genetic testing. Centers for Disease Control and Prevention. Updated June 
24, 2022. Accessed November 5, 2021. https://www.cdc.gov/genomics/gtesting/genetic_testing.htm 40. Rhem HL, Bale SJ, Bayrak-Toydemir P, et al ; Working Group of the 
American College of Medical Genetics and Genomics Laboratory Quality Assurance Committee. ACMG clinical laboratory standards for next-generation sequencing. Genet 
Med. 2013;15(9):733-747. 41. Hoffman-Andrews L. The known unknown: the challenges of genetic variants of uncertain significance in clinical practice. J Law Biosci. 
2018;4(3):648-657. 42. Mornet E. Hypophosphatasia. Metabolism. 2018;82:142-155. 43. Lefever E, Witters P, Gielen E, et al. Hypophosphatasia in adults: clinical spectrum 
and its association with genetics and metabolic substrates. J Clin Densitom. 2020;23(3):340-348. 44. Lo YF, Nozu K, Iijima K, et al. Recurrent deep intronic mutations in the 
SLC12A3 gene responsible for Gitelman's syndrome. Clin J Am Soc Nephrol. 2011;6(3):630-639. 45. Kishnani PS, Del Angel G, Zhou S, Rush ET. Investigation of ALPL variant 
states and clinical outcomes: an analysis of adults and adolescents with hypophosphatasia treated with asfotase alfa. Mol Genet Metab. 2021;133(1):113-121. 
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Only STRENSIQ gets straight to the source of HPP
Visit STRENSIQ-hcp.com to discover how STRENSIQ may help.
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