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Background : Osteoporosis increases in the risk of fragility fracture which decreases in the quality of life with the 

limitation of daily living of patients. Once-daily administration of teriparatide (parathyroid hormone) stimulates new 

bone formation on trabecular and cortical bone surfaces. The anabolic effects of teriparatide are manifest as an 

increase in skeletal mass, an increase in markers of bone formation and resorption, and an increase in bone strength. 

Recently there is no study of functional outcome after teriparatide administration for 24 months. We conduct the study 

about the functional outcome, the adherence and the cardiovascular adverse event after teriparatide administration for 

24 months. 

Objective : To study the functional outcome, adherence and cardiovascular adverse event in postmenopausal 

osteoporosis patients whom undergoing teriparatide treatment. 

Material and methods : In this prospective cohort study, we  enrolled postmenopausal women with at least hip 

fracture or two vertebral fracture and bone mineral density T score of less than or equal to -2.50. SF36 scores, serum 

NT-proBNP level were measured before treatment, 6 months, 12 months, 18 months, and 24 months after treatment. 

Serum NT-proBNP is a useful cardiovascular biomarker for the diagnosis of heart failure. Increased levels of NT-

proBNP in patient treated with teriparatide are associated with cardiovascular adverse event. Adherence is measured 

by medical procession ratio. 

Results : Functional outcome is improved significantly at 12 months (P=0.008). Patients had high adherence for 87 % 

and the mean of MPR is 0.94. There is no effect of teriparatide on serum NT-proBNP level (P=0.144). 

Conclusion : Functional outcome is improved from 12 months after the initiation of teriparatide treatment with high 

adherence. Teriparatide did not change the concentration of NT-proBNP in plasma after  

completion of treatment, suggesting that teriparatide does not affect heart function. 
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ความเป็นมา : ภาวะกระดูกพรุนเป็นภาวะกระดูกหกั ซึ่งมผีลต่อคุณภาพชีวติและจ ากดัการด าเนินชีวติประจ าวนั การรกัษาดว้ยยา 

Teriparatide (พาราธยัรอยดฮ์อรโ์มน)วนัละครัง้ สามรถกระตุน้การสรา้งกระดูกแบบ trabecular และ cortical surface และยงัมผีลต่อ

การสรา้งมวลกระดูก เพิ่มผลเลอืดในการสรา้งมวลกระดูก เพิ่มความแขง็แรงของกระดูก ปจัจุบนัยงัไมม่ ีผลการศึกษาที่แน่ชดัจากการใหย้า 

Teriparatide ต่อเน่ือง 24 เดอืน การศึกษาน้ีจึงเป็นการศึกษาผลของการรกัษาดว้ยยา Teriparatide ต่อเน่ืองเป็นเวลา 24 เดอืน 

วตัถปุระสงค ์: เพื่อศึกษาผลของการรกัษาดว้ยยา Teriparatide ในผูป่้วยหญิงหมดประจ าเดอืนที่เป็นโรคกระดูกพรุน และความสามารถใน

การติดตามการรกัษา และผลต่อระบบหวัใจและหลอดเลอืด 

วสัดุและวิธีการ : การศึกษาแบบสงัเกตไปขา้งหนา้ ในสตรีหมดประจ าเดอืนที่ไดร้บัการวนิิฉยัว่าเป็นโรคกระดูกพรุน ที่มปีระวตัิ กระดูกเชิง

กรานหกั หรือกระดูกสนัหลงัหกั 2 ครัง้ และค่ามวลกระดูก T-score นอ้ยกว่าหรือเท่ากบั -2.5 วดัผลโดยใช ้SF36 score, ระดบั NT-

proBNP ซึ่งเป็นตวัชี้วดัที่ดใีนการวนิิจฉยัโรคทางระบบหวัใจและหลอดเลอืด ที่เวลา 6 เดอืน 12 เดอืน 18 เดอืน และ 24 เดอืน และติดตาม

ความต่อเน่ืองของการรกัษาดว้ย medical procession ratio (MPR) 

ผลการศึกษา : ผลการรกัษา ผูป่้วยมอีาการดขีึ้นอย่างมนียัส าคญัที่ 12 เดอืน (p = 0.008) ผูป่้วยติดตามการรกัษาไดสู้ง 87 % โดยมค่ีา 

MPR 0.94 ไมพ่บผลขา้งเคียงของยา Teriparatide ต่อการเปลีย่นแปลงของค่า NT-proBNP ในพลาสมาเมือ่จบการ รกัษา แสดงว่ายาไม่มี

ผลต่อระบบหวัใจและหลอดเลอืด 

สรุป : ผลการรกัษาดว้ยยา Teriparatide ต่อผูป่้วยเหน็ผลที่ระยะเวลา 12 เดอืน โดยมกีารติดตามการรกัษาที่ดี ยาไมม่ผีลต่อค่า NT-

proBNP ในพลาสมาหลงัสิ้นสุดการรกัษา แสดงว่ายาไมม่ผีลต่อการท างานระบบหวัใจ 

ค ำส  ำคญั : Teriparatide, serum NT-proBNP 

 

Background 

 Osteoporosis is a systemic disease, defined as low bone mass and microarchitecture deterioration. 

Osteoporosis is caused of fragility fracture, especially hip fracture and spinal fracture. It has impacted to lower the 

quality of life in terms of disability, morbidity and mortality. The incidence in Thailand showed that postmenopausal 

women over the age of 70 years old have osteoporosis for more than 50 %, but lower in male (1). 

 Osteoporosis has been defined as a bone mineral density (BMD) of more than 2.5 standard deviations below 

the average value(2). 

 Teriparatide, recombinant human PTH(1,3,4) is an anabolic agent indicated in the treatment of osteoporosis.  

By stimulating osteoblast activity, it causes increased bone formation with resultant improved bone strength and bone 

mass. These can prevent fracture, reduce back pain, morbidity and mortality(3-6). 



      The indication for teriparatide treatment according to 2011 Thai Osteoporosis Guideline is The age more than 

65 years old with one of these additional; 

 1. BMD of hip or lumbar spine more than 2.5 S.D. below the average value with > 2 levels of vertebral 

fracture. 

 2. BMD of hip or lumbar spine more than 3.5 S.D. below the average value with > 1 level of vertebral fracture 

 3.  Evidence of failed bisphosphonate treatment 

  a. > 1 level of new vertebral  

fracture or the collapse of old vertebral fracture after at least 2 years of bisphosphonate treatment 

  b. BMD  of hip decrease > 3 % per year or BMD of lumbar spine decrease > 5 % per year after at 

least 2 years of bisphosphonate treatment. 

 

      There is only limited data that teriparatide treatment for 2 years capable of improving patient functional 

outcome. Because of the administration of teriparatide is subcutaneous injection daily, it can caused of lower the 

patient’s adherence? 

      The structure of teriparatide is the parathyroid hormone. The primary hyperparathyroidism (PHPT) is 

associated with increase occurrence of cardiovascular disease. The N-terminal fragment of the pro-peptide of Brain 

Natriuretic Peptide (NT-proBNP) has been shown to be elevated in PHPT patients, indicating that continuously high 

concentration of PTH affect the heart(7-13). 

      The aims of this paper are to study the functional outcome, the adherence and the cardiovascular adverse 

event after 2 years of teriparatide treatment. 

 

Material and Methods 

Study design and patients 

 This study is a prospective observational study. We included the postmenopausal osteoporosis women who 

diagnosed osteoporosis and had indication for teriparatide treatment according to 2011 Thai Osteoporosis Guideline 

from April 2016 to December 2018 in Bhumibol Adulyadej Hospital. Patients were followed for the 2 years of 

teriparatide treatment. We excluded from this study if they had any contraindications as describes in teriparatide 

label. All patients gave written informed consent prior the enrolment and were able to withdraw without consequence 

at any time. The study was approved by local ethics committees of Bhumibol Adulyadej Hospital. 

 

Data collection 

 At base line visit, patient demographic characteristics were collected, included age, underlying disease, 

previous osteoporotic drugs used, history of previous fracture. The patients were attended follow-up every month for 

received the drugs. The data were collected at approximately 0, 6, 12, 18, 24 months of teriparatide treatment.  

The patients had not to take other osteoporosis medication during the treatment. 



 Functional outcome was measured by collecting the SF-36 quality of life score at 0, 6, 12, 18, 24 months of 

teriparatide treatment. Patients had to do the questionnaire by themselves. The score were presented in mean and 

standard deviations. 

 The adherence was measured by medication possession ratio (MPR). The total days of drug used, the first 

date and the last date that patients should be used were collected in each visit. The MPR was measure by the 

solution 

 

                 The total Rx day of supplied 

MPR   =   

     Last Rx date - First Rx date 

 

  MPR > 0.8 = high adherence 

  MPR 0.5 – 0.8 = moderate adherence 

  MPR < 0.5 = low adherence 

 

 The serum NT-proBNP levels were collected at 0, 6, 12, 18, 24 months of teriparatide treatment in each 

patients. The elevation of serum NT-proBNP level more than 357 pmol/l is represent the cardiovascular adverse event 

in any patient (LVEF < 40 %)(8-10) 

 

Statistical analysis 

 Data were analyzed for study cohort, which included all patients with a baseline visit and each follow-up 

visit. Descriptive statistics for categorical variables; number, table, percentage, means and standard deviations were 

used to describe the total study population. 

 SF-36 changes from baseline were analyzed using a repeated one-way ANOVA measurement. The SF-36 are 

presented as mean changes from baseline obtained. P-value change from baseline represent the influence of the 

corresponding factor. Pairwise comparisons between times in the square mean change from baseline to each follow-up 

visit. The level of significance is set to 5 %. All data were analyzed using SPSS software for window version 18. 

 

Result 

  31 Postmenopausal osteoporosis women whom age > 65 years had received teriparatide treatment. The mean 

age was 80.74 years old. 15 (48.83 %) patients aged 65-80 years old and 16 patient aged more than 80 years old          

(51.17 %). In the underlying diseases, 21 (61.74 %) patients had only hypertension, 2 (6.45 %) patients had hypertension 

and diabetes mellitus, 3 (9.67 %) patients had hypertension and ischemic heart disease, 3 (9.67 %) patients had 

Dementia and 1 (3.23 %) patient didn’t have underlying disease 29. (93.55 %) patients had previous fracture before 

teriparatide treatment and never used any osteoporotic drugs, 21 (61.74 %) patients had hip fracture, 8 (25.81 %) 



patients had spine fracture and 2 (6.45) patients didn’t have any previous fracture. Those 2 patients who didn’t have 

fracture had failed bisphosphonate treatment with Zoledronic acid. (Table 1) 

 

Functional outcome 

 Functional outcome was measured by follow-up the changed of SF-36 quality of life questionnaire scores at 0, 

6, 12, 18 and 24 months during teriparatide treatment. 1 of 31 patients had died in 1 year after started teriparatide 

treatment (from sepsis). In 30 patients who remained in this study, the mean of SF36-scores (from 100) were 67.87  

before treatment (0 month), 71.59 at 6 months, 74.19 at 12 months, 76.85 at 18 months and 78.98 at 24 months after 

started treatment. (Table 2). 

 

Table 1 Demographics Data 

 Patient     n    Percentage 

  Age - 65-80    15         48.83 

        - >80    16         51.61 

   Mean age          80.74 +/-6.65  

  Underlying disease 

        - HT    21         67.74 

        - HT+DM     2          6.45 

        - HT+IHD     3          9.67 

        - DM     1          3.23 

        - Dementia     3          9.67 

        - None     1          3.23 

  Previous fracture 

        - Hip fracture   21         67.74 

        - Spine fracture    8         25.81 

        - None     2          6.45 

  Previous osteoporotic  

  drugs used 

        - Biphosphonate    2          6.45 

        - Denozumab 

        - None    29         93.55 

 

 

 

 



 Time 

Table 2 Detail results of the SF-36 test during the teriparatide treatment (mean + SD) 

      0 month     6 month   12 month  18 month 24 month 

  Physical    68.30 +/-     71.11 +/-   74.87 +/-   77.50 +/-  77.47 +/- 

  component     13.78      11.45    11.88    10.55   10.85 

  scale  

  % change 

 Mental      66.67 +/-    72.21 +/-   73.43 +/-   76.05 +/-           80.45 +/-  

 component        14.67     12.03    11.15    11.33               9.50 

 scale  

 % change 

 Total     67.87 +/-    71.58 +/-   74.19 +/-   76.85 +/-           78.98 +/-  

 % change    14.83    11.96    11.84    11.24             10.25 

For SF-36 scores, a higher score represents a better quality of life (functional outcome) 

Figure 1   

 
 

SF-36 changes from baseline 

p = 0.00001 for Multivariate test 

p < 0.05 for pairwise comparison of 0 month versus 12 months 

p < 0.001 for pairwise comparison of 0 month versus 18 months & 24 months 

p < 0.05 for pairwise comparison of 6 month versus 18 months & 24 months 

p < 0.05 for pairwise comparison of 12 months versus 24 months 



      From the study, the mean of SF-36 scores had rising through time (Table 2). From the analysis using 

repeated one-way ANOVA measure, it was found that in the Multivariate study, the SF-36 scores change from 

baseline was significant at all visits, P value = 0.00001 (P < 0.05). The Pairwise comparison method showed the 

change of SF-36 scores at 6 months after treatment compared with before treatment was not statistically significant       

P = 0.235, the change of SF-36 scores began to significant at 12 months after treatment P = 0.008. And the change of 

SF-36 scores from 6 months compared to 12 months after treatment was not significant P = 0.375 while the change 

from 6 months started to significant when compared with 18 month after treatment P = 0.005. The estimate marginal 

mean was shown in fig.1 

 

Adherence 

 From 31 patients in the study. Medical Possession Ratio (MPR) of any patient was calculated from the total 

day of drug used, the first date and the last date that patients should be used and found that 4 (12.9 %) patients had 

moderate adherence (MPR 0.5-0.8), 27 (87.09) patients had high adherence (MPR > 0.8). The mean of MPR in this 

study was 0.94. Therefore the patients had high adherence in teriparatide treatment. The distribution of MPR was 

shown in Table 3. 

 

Table 3 Distribution of new teriparatide users by medication possession ratio (MPR) in 24 months 

        MPR  Patient       Patient       Mean 

    (n=31)         (%) 

     < 0.5       0         0 

     0.5-0.8      4        12.9 

     > 0.8      27        87.09         0.94 

 

Cardiovascular adverse event 

 The result of serum NT-proBNP following in 31 patients showed the mean of serum NT-proBNP was 321.73 

pmol/l (95 %CI : 140.05 - 503.41) at before treatment, 280.20 pmol/l (95 %CI : 188.14 - 372.2) at 6 months, 300.70 pmol/l 

(95 %CI : 189.94 - 411.45) at 12 months, 300.60 pmol/l (95 %CI : 181.08 - 420.11) at 18 months, 274.73 pmol/l (95 %CI : 

171.02 - 378.44) at 24 months after started teriparatide treatment. The distribution of lower and upper of 95 %  

Confidence interval was overlapped in every times follow-up as showed in Table 4. The Multivariate study showed 

that the change of serum NT-proBNP level was not statistical significant P = 0.144. The relation of serum NT-proBNP 

level to times was shown in fig 2. 

 

 

 



Figure 2 

            NT-proBNP 

 
 

Relation of serum NT-proBNP level to times 

 

Serum NT-proBNP level wasn’t changed from baseline 

P = 0.1444 (P > 0.05) for the multivariate test 

 

 From the 31 patients, 6 patients had serum NT-proBNP more than 357 pmol/l and had to exclude from the 

cardiovascular adverse event study because it couldn’t be realized if the rising of serum NT-proBNP came from the 

effect of teriparatide treatment. The serum NT-proBNP was elevated to more than 357 pmol/l in 5 of 25 patients at 6 

months after started teripartide treatment, and another 1 was elevated to more than 357 pmol/l at 12 months after 

started teriparatide treatment. None of the rest was elevated through times. Therefore 6 (24 %) patients had 

cardiovascular adverse event during teriparatide treatment and 19 (76 %) patients had no cardiovascular adverse 

event. 

 

 



      From the change of serum NT-proBNP was not statistical significant, therefore the teriparatide treatment was 

not effect the heart. 

 Bone mineral density (BMD) was follow-up yearly. It was found that the mean of lumbar spine BMD was -4.4 

at before teriparatide treatment, -3.9 at 12 months and -3.3 at 24 months after teriparatide treatment. The mean of hip 

BMD was -4.1 at before teriparatide treatment, -3.8 at 12 months and -3.6 at 24 months after teriparatide treatment. 

Therefore the BMD was rising through times during teriparatide treatment.  

 

Discussion 

 The result showed that SF-36 scores was rising through time. Therefore the teriparatide treatment gradually 

improved functional outcome with statistical significant at 12-18 months after started teriparatide treatment and 

maintained until at least the end of treatment. 

 Patients had high adherence to teriparatide treatment. The mean of medical possession ratio was 0.94 and 

87.09 % of patient was high adherence (MPR > 0.8)(15). 

      There were not cardiovascular adverse event after teriparatide treatment. After 24 months, only 6 (24 %) 

patients had cardiovascular adverse event and one of these had rising of serum NT-proBNP while sepsis before the 

end of her life. 

 In addition, the teriparatide treatment increased bone mineral density. In average, the lumbar spine BMD 

was increase 1.1 and the hip BMD was increase 0.5 during treatment. 

 

Conclusion 

 In the medical treatment of osteoporosis. Teriparatide is an anabolic agent. Besides the improvement of bone 

mineral density, teriparatide treatment also improved functional outcome and quality of life. The improvement was 

started to see at 1 year after started the teriparatide treatment. 

      The administration of teriparatide was subcutaneous injection once a day. Therefore it needed to get 

cooperation from the patients but the adherence from the patients was still high. Teriparatide was a recombinant 

parathyroid hormone. Although the primary hyperparathyroidism increased cardiovascular disease, the long term of 

teriparatide treatment (24 months) still did not effected the heart. 

 The study discovered more of the advantages and the limitations of the teriparatide which is an only drug in 

anabolic agent group in treating osteoporosis. The knowledge can be used while chosen the appropriate drugs for 

treating the osteoporosis patients. 
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