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Significance of Bone Turnover Marker Measurement in the Treatment of Osteoporosis
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The bone turnover marker (BTM) measurement in osteoporosis treatment includes evaluation of bone metabolism
status or evaluation of bone loss risk level, determination of fracture risk, and evaluation of drug treatment. Currently,
by using the BTM, it has become possible to evaluate and select an effective treatment for osteoporosis. The BTM has
become widely used as a clinical test item in actual clinical practice. Patients’ low adherence to osteoporosis medication
regimens increases the risk of vulnerable fractures and affects the cost effectiveness of therapeutics. A joint working
group has been established, with International Federation of Clinical Chemistry and Laboratory Medicine (IFCC) and
International Osteoporosis Foundation (IOF) in a central role. The joint policy document of the joint working group is
intended to increase the international application of BTM in clinical medicine, and to eliminate blood type I procollagen-
N-propeptide (PINP) and type I collagen cross-linked C-telopeptide (CTX) in observational research and intervention
studies, in order to eliminate the inherent uncertainty of these measurements in clinical use. Current osteoporotic drug
treatment has been proven to prevent bone fractures, but poor adherence to dosage regimens is an ongoing problem in
clinical practice; various attempts have been made to improve adherence. Low adherence to an osteoporosis medication
regimen increases the risk of fracture, and affects cost effectiveness. The BTM is an effective indicator in monitoring
reactivity to osteoporosis drug therapy, and can be used to individually evaluate guidelines for treatment continuity and
medication. In addition, providing BTM information to patients has reportedly improved their adherence to therapeu-
tics, thereby potentially improving both the outcome and cost-effectiveness of osteoporosis drug therapy.
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Table 1. Bone Turnover Markers Used in the Diagnosis and Treatment of Osteoporosis
Marker Abbreviation Sample Assay method Comments
Bone formation marker
bone alkaline phosphatase BAP Serum CLEIA
type I procollagen-N-propeptide PINP Serum RIA - ECLIA RIA (Intact PINP) /ECLIA
(total PINP)
Bone resorption marker
deoxypyridinoline DPD Urine EIA - CLEIA
type I collagen cross-linked N-telopeptide | NTX Serum/Urine | EIA - CLEIA CLEIA (urine): Regulatory
application in progress
type I collagen cross-linked C-telopeptide | CTX Serum/Urine | EIA - ECLIA ECLIA (serum)
tartrate resistant acid phosphatase-5b TRACP-5b Serum EIA - CLEIA - POCT | POCT: in development
Bone matrix-related marker
undercarboxylated osteocalcin ucOC Serum ECLIA

CLEIA: chemiluminescent enzyme immunoassay, RIA: radio immunoassay, ECLIA: electrochemiluminescent immunoassay, EIA: enzyme immunoassay,

POCT: point of care testing.
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