
Skeletal consequences of long-term replacement therapy with human recombinant PTH(1-34) in 

chronic hypoparathyroidism. 
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Context: In patients with hypoparathyroidism refractory to conventional treatment, recombinant human 

(rh)PTH(1-84) or rhPTH(1-34) can be used as second-line therapy and effectively control hypocalcaemia. 

However, whether rhPTH replacement therapy is safe in the long term is unclear. Our objective was to assess 

bone effects of long-term therapy of chronic hypoparathyroidism with rhPTH(1-34).  

Methods: We conducted a monocenter retrospective cross-sectional study at a tertiary university hospital in 

France. Eligible patients were adults with chronic hypoparathyroidism receiving rhPTH(1-34) therapy 

uninterruptedly for more than 24 months, who underwent a two-phase whole-body technetium-99m 

methyldiphosphonate scintigraphy. Clinical and biochemical data were collected retrospectively, covering 

the period of exposure to rhPTH(1-34) from its initiation until the date of the bone scintigraphy. Images were 

analyzed blindly by two experts using a visual grading to calculate a total composite score of the bone scan. 

Results: 17 patients (13 women) were studied, with a median age of 42 [29;58] years. Median treatment 

duration was 55 [33;68] months and mean daily dose of rhPTH(1-34) was 37.5 [22.1;40] µg. Pathological 

bone uptake appearing like so-called “super bone scan” was detected in 10 (59%) patients, despite adequate 

calcemic control (median calcaemia over the study 2.10 [2.04;2.28] mmol/L) (fig.1). Patients with 

hypermetabolic bone scan received higher daily doses of rhPTH(1-34) compared with patients normal scan 

(21.0 vs 39.3 ug/day, p= 0.0380). There was no difference in reported osteoarticular pain, in total and 

albumin-adjusted calcium concentration, in phosphate concentration, in calcium-phosphate product and in 

24-hour urinary calcium excretion between the two groups. Patients with pathological bone scan compared 

with those with normal scan had higher osteocalcin (29.2 vs 232 ng/ml, p= 0.0012), alkaline phosphatase (81 

vs 112 UI/L, p= 0.0094) and crosslaps (0.67 vs 3.83 ng/ml, p= 0.0198). The total composite score correlated 

with osteocalcin (rs= 0.79, p= 0.0002), alkaline phosphatase (rs= 0.83, p= 0.0001), with crosslaps (rs= 0.51, 

p= 0.045) and tended to correlate with mean daily rhPTH(1-34) dose (rs=0.44, p= 0.0769). Osteocalcin 

concentration ≥ 87 ng/mL predicted a pathological bone uptake with 100% sensitivity and 85.7% specificity.  

Discussion: Abnormally increased metabolic activity of the bone may occur under long-term PTH(1-34) 

therapy despite adequate calcaemic control, possibly due to the pharmacokinetics of this treatment. Bone 

scintigraphy can be useful in detecting iatrogenic hyperparathyroidism in patients receiving rhPTH(1–34) or 

rhPTH(1–84). Increased osteocalcin concentrations reliably predict bone cell overstimulation and should be 

used as biochemical marker for dose adjustment or treatment interruption.  



 

Figure.1  Early and late whole-body technetium-99m methyldiphosphonate scintigraphy        

                         

 

 

A. Normal bone uptake, the early and late images show no abnormality except slight costal rosary 

uptake on the late phase. 

B. Pathological bone uptake, the early and late images show a articular pattern of uptake mainly. 
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