Connect the symptoms.

Is it tumor-induced
osteomalacia (T10)?

Learn about this underdiagnosed condition and how to help identify it

TIOLinkHCP.com TIO
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TIO: an underdiagnosed condition™

TIO is an acquired form of hypophosphatemia typically caused by benign phosphaturic mesenchymal
tumors that produce excess fibroblast growth factor 23 (FGF23) hormone.?>* These tumors are*:

- Typically small and difficult to locate
- Located anywhere in the body-including within soft tissue and bone

FGF23 and TIO
Excess tumor-produced FGF23 in TIO disrupts phosphorus homeostasis, leading to renal phosphorus

wasting and impaired active vitamin D (1,25[0H],D) synthesis, which ultimately results in chronic
hypophosphatemia.'?

Symptoms of TIO

Patients with TIO may experience various symptoms of osteomalacia and hypophosphatemia, including?*®:
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difficulty walking
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Other conditions
that TIO is commonly
misdiagnosed as include*:

Intervertebral disc herniation

Spondyloarthritis (including ankylosing spondylitis)
Osteoporosis

Rheumatoid arthritis

Arthritis

Bone metastases

Connective tissue diseases

Osteoarthritis

Fibromyalgia syndrome

Neuropsychiatric diseases

@

Due to the progressive
nature of TIO, a

delay in diagnosis

and appropriate
management may lead
to severe osteomalacia
and, ultimately,
irreversible disability.
Early intervention is
critical to minimize the
disease burden.®
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Diagnosing TIO
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Identifying TIO can involve assessing

Symptoms
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Genetic testing
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Biochemical tests

=" 0

Functional and
anatomical imaging

1000 cases reported worldwide. Challenges in diagnosis and

i TIO is an underdiagnosed disease, with only approximately

limited studies may hinder recognition of the disease.??

The diagnostic process for TIO!

Patient presenting with generalized
musculoskeletal pain, muscle weakness, multiple
fractures, and fatigue or palpable, localized mass
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Family and medical history, as well as physical examination

Measure fasting serum phosphorus

Biochemical workup, with or without genetic testing

If clinical and biochemical suspicion of TIO, refer to a specialist center

Functional and anatomical imaging

( If tumor not identified >
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Tumor resectable > ( Medical treatment >
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Surgical resection
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Cure
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Biochemical findings in TIO’

Laboratory Test

Fasting serum phosphorus

Alkaline phosphatase

1,25(0H),D

Intact FGF23¢

Serum calcium

PTH

PTH=parathyroid hormone.

TIO

J, Down

T Up

J Down or inappropriately normal

’F Up or inappropriately normal

d Slightly down or normal

T Up or normal

Reference ranges (adults)®

2.5-4.5 mg/dL

Male: 45-125 U/L
Female: 35-100 U/L

19.6-54.3 pg/mL

11.7-48.6 pg/mL

8.6-10.2 mg/dL

12.0-65.0 pg/mL

bReference ranges can vary based on laboratory, instrument used, and method of assessment; reference ranges for pediatric patients can differ from those of adult patients.'

°Results are assay-dependent.t

Genetic testing for mutations associated with hypophosphatemia can help exclude a diagnosis of
genetic forms of FGF23-mediated phosphorus wasting disorders. Once TIO is biochemically confirmed,
specialized imaging can help locate the tumor(s) prior to surgery.

Kyowa Kirin, Inc. offers sponsored, no-charge genetic and
FGF23 testing to patients who are being evaluated for a
possible diagnosis of TIO.

Managing TIO

TIO LINK

Complete surgical
removal of tumors

that cause TIO

\ can be curative.?

Actor port

Under certain conditions, tumors
may not be localized or resectable.

In such cases, medication is available
to help patients manage TI0.2

With early diagnosis, you can help patients limit the progression
of their TIO. Help them understand their condition and
appropriate management options to improve their overall care.®
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Suspect TIO?

Learn how genetic and FGF23 testing can help establish an accurate
diagnosis for TIO!

Rule out genetic forms of Visit TIOLinkHCP.com to order
hypophosphatemia’ an FGF23 testing kit

Click here to learn about sponsored
genetic testing®

dSee Terms of Use.

For questions regarding genetic testing or results,
contact Invitae Client Services by emailing
clientservices@invitae.com or calling 1-800-436-3037

For medical information and questions about the sponsored gene
‘\J panel or the FGF23 test, contact Kyowa Kirin Medical Science
Liaison (MSL) by emailing KyowaKirin-US@medinfodept.com

&M= For help navigating diagnostic documentation required for payor
M= coverage, contact Kyowa Kirin Cares by calling 1-833-552-2737
= or visiting kyowakirincares.com

Terms of Use
Kyowa Kirin has partnered with Invitae Corp. and collaborated with Mayo Clinic Laboratories to offer sponsored, no-charge testing to patients who are being evaluated for a possible diagnosis of XLH

or TIO. The Kyowa Kirin Sponsored Hypophosphatemia Program is intended to improve patient safety and quality of care by shortening the time to an accurate diagnosis, facilitate prompt confirmatory
testing, and help patients with XLH and TIO meet payor coverage requirements. Use of or participation in the Kyowa Kirin Sponsored Hypophosphatemia Program does not create any obligation

to use, prescribe, or recommend any Kyowa Kirin products or services. The Program is only available to patients that meet certain eligibility requirements and for whom the patient’s health care
provider has determined that testing is clinically appropriate. No patient or health care provider may seek reimbursement for testing or counseling services provided under the Kyowa Kirin Sponsored
Hypophosphatemia Program from any third party, including but not limited to, any government health care programs.

References:
1. Jan de Beur SM, Minisola S, Xia WB, et al. Global guidance for the recognition, diagnosis, and management of tumor-induced osteomalacia. J Intern Med. 2023;293(3):309-328. doi:10.1111/joim.13593

2. Dahir K, Zanchetta MB, Stanciu |, et al. Diagnosis and management of tumor-induced osteomalacia: perspectives from clinical experience. J Endocr Soc. 2021;5(9):bvab099. doi:10.1210/jendso/bvab099

3. Feng J, Jiang Y, Wang O, et al. The diagnostic dilemma of tumor induced osteomalacia: a retrospective analysis of 144 cases. Endocr J. 2017;64(7):675-683. doi:10.1507/endocrj.EJ16-0587 4. Minisola S,
Peacock M, Fukumoto S, et al. Tumour-induced osteomalacia. Nat Rev Dis Primers. 2017;3:17044. doi:10.1038/nrdp.2017.44 5. Brandi ML, Clunie GPR, Houillier P, et al. Challenges in the management of
tumor-induced osteomalacia (TI0). Bone. 2021;152:116064. doi:10.1016/j.bone.2021.116064 6. Bosman A, Palermo A, Vanderhulst J, et al. Tumor-induced osteomalacia: a systematic clinical review of 895
cases. Calcif Tissue Int. 2022;111(4)367-379. doi:10.1007/s00223-022-01005-8 7. Minisola S, Barlassina A, Vincent SA, Wood S, Williams A. A literature review to understand the burden of disease

in people living with tumour-induced osteomalacia. Osteoporos Int. 2022;33(9):1845-1857. doi:10.1007/s00198-022-06432-9 8. Ni HJ, Clifton-Bligh R, Brzozowska MM. Tumor-induced osteomalacia -

a mystery illness beyond aches, pains, and depression. Endocr Regul. 2021;55(3):163-168. doi:10.2478/enr-2021-0017 9. van der Rest C, Cavalier E, Kaux JF, et al. Tumor-induced osteomalacia: the

tumor may stay hidden. Clin Biochem. 2011;44(14-15):1264-1266. doi:10.1016/j.clinbiochem.2011.07.013 10. Florenzano P, Hartley IR, Jiminez M, et al. Tumor-induced osteomalacia. Calcif Tissue Int.
2021;108(1):128-142. doi:10.1007/s00223-020-00691-6

QYOWaKIRIN

kyowakirin.com © 2023 Kyowa Kirin, Inc. TIO LINK
All rights reserved. COMM-US-RDS-0415 December 2023

For healthcare professional use only. Do not distribute to patients.


https://kkna.kyowakirin.com/?utm_source=digital-brochure&utm_medium=pdf&utm_campaign=dsa-xlh-hcp
https://tiolinkhcp.com/
https://www.invitae.com/us/sponsored-testing/hypophosphatemia
mailto:clientservices@invitae.com
mailto:KyowaKirin-US@medinfodept.com
https://kyowakirincares.com/
https://www.kyowakirin.com/
https://www.tiolinkhcp.com/



