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Treatment Effect with Weekly Teriparatide in the Vertebral
Compression Fractures in Patients with Severe Osteoporosis

Seok-Ha Hwang, M.D., Young-Kyun Woo, M.D., Ho-Seung Jeon, M.D.,,
Seung-Pyo Suh, M.D.”, Joo-Young Kim, M.D., and Jae-Nam Kim, M.D.

Department of Orthopedic Surgery, Sungae Hospital, Seoul, Korea

Purpose: This study examined the effects of a weekly teriparatide on the change in vertebral compression ratio, back pain, and vertebral
fracture healing in osteoporosis patients with vertebral compression fractured induced by low energy trauma.

Materials and Methods: From January 2016 to December 2017, 57 patients with severe osteoporotic vertebral fractures witha T
score of -3.5 or less were included in this study. The changes in the vertebral compression ratio, visual analogue scale (VAS), Oswestry
disability index (ODI) for at least 6 months were examined. The morphology of bone marrow edema and the presence of intervertebral cleft,
osteocalcin, and N-terminal telopeptide (NTx) were also investigated.

Results: The mean compression ratio was 20% in the experimental group (teripratide group) at 3 months, and 38% in the control group.
A significant difference in the compression ratio of the vertebral body over time was observed (p<0.05; t-test). A comparison of the
compression ratio of the vertebral body with the follow-up duration in each group showed no significant increase in the, compression
(p=0.083) in the experimental group and a significant increase in the control group (p<0.05). The mean time to reach the plateau of the
compression rate was one month in the experimental group and three months in the control group. The VAS score in the experimental
and control group was 0.39 and 1.07 points, respectively. The ODI score in the experimental and control group was 33.72 and 39.52,
respectively. At the last follow-up radiographs, there were no cases with an intervertebral cleft (0%) in the experimental group and 1 case
(2.2%) in the control group. A significant difference in the osteocalcin level was observed between the injury and 6 months after the injury
(p=0.003). In addition, there was no significant difference in the NTx level between the injury and 6 months after injury (p=0.960).
Conclusion: In vertebral compression fractures patients with severe osteoporosis, a weekly teriparatide can promote the union of
fractures, prevent further collapse of the vertebral body, and reduce the back pain faster.
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Figure 1. Measurement methods for the compression rate on simple
X-ray. Compression rate=(m-b)/mx100. a, anterior vertebral height
of upper vertebra; b, anterior vertebral height at the fracture level; c,
anterior vertebral height of lower vertebra; m, mean value of a and c.

Table 1. Demographic Data of the Teriparatide and Control Group

Variable Category Teriparatide group
Sex Male 0(0)
Female 57 (100.0)
Fracture level L1 14 (24.6)
L2 10 (17.5)
L3 5(8.9)
L4 11 (19.3)
T8 1(1.8)
T9 2(3.5)
T10 1(1.8)
T111 1(1.8)
T12 12 (21.1)
Age (yn* 75.32+7.059
BMD (T-score)’ -3.84+0.795
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Control group Total x’ (p-value)
3(6.5) 3(2.9) 3.829 (0.086)
43 (93.5) 100 (97.1)
15 (32.6) 29 (28.2) 10.784 (0.214)
11(23.9) 21 (20.4)
6(13.0) 1(10.7)
2(4.3) 3(12.6)
0(0.0) 1(1.0)
0(0.0) 2(1.9)
122 2(1.9
2(4.3) 329
9(19.6) 21 (20.4)
75.54+6.285 (0.865)
-3.75+0.678 (0.566)

Values are presented as number (%) or meanzstandard deviation. *t=-0.171, "t=-0.576. BMD, bone mineral density.
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Table 2. Change in the Back Pain (VAS) and ODI Scale in Patients with
Osteoporotic Compression Vertebral Fractures

Mean=standard

Variable Category deviation p-value
Change in the back pain (VAS) <0.001
Initial Teriparatide group 7.02+0.935
Control group 7.13+1.046
Total 7.07+0.983
1 mo Teriparatide group 41141472
Control group 5.02+1.390
Total 4.51+1.501
6 wk Teriparatide group 1.46+1.324
Control group 4.28+1.628
Total 2.72+2.031
2 mo Teriparatide group 0.84+0.922
Control group 2.76+1.523
Total 1.70+1.552
3mo Teriparatide group 0.39+0.590
Control group 1.07+1.200
Total 0.69+0.970
Change in the ODI scale <0.001
Initial Teriparatide group ~ 78.60+9.373
Control group 76.43+9.706
Total 77.63+9.537
1mo Teriparatide group ~ 58.60+14.066
Control group 69.65+11.166
Total 63.53+13.933
6 wk Teriparatide group ~ 44.95+14.041
Control group 59.65+11.253
Total 51.51+£14.767
2 mo Teriparatide group ~ 37.51+£12.543
Control group 49.20+11.566
Total 42.73+13.397
3 mo Teriparatide group ~ 33.72+12.475
Control group 39.52+9.505

Total 36.31+11.563

VAS, visual analogue scale; ODI, oswestry disability Index.
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Figure 2. (A) Change in back pain visual analogue scale (VAS) in patients with osteoporotic compression vertebral fractures. (B) Change in the
Oswestry disability index (ODI) scale.

Table 3. Change in the Vertebral Body Compression Rate

Variable Teriparatide group (%) Control group (%) t p-value
Initial 21+0.132 22+0.138 -0.282 0.778
1wk 18+0.118 21+0.161 -0.930 0.355
2 wk 18+0.112 22+0.162 -1.524 0.131
3wk 19+0.117 27+0.177 -2.818 0.006™*
1mo 19+0.123 33+0.185 -4.380 <0.001*
3mo 20+0.126 38+0.204 -5.191 <0.001*
6 mo 20+0.131 41+0.168 -5.635 <0.001*

Values are presented as mean=standard deviation. **p<0.01.

Table 4. Change in the Vertebral Body Compression Rate according to the Follow-Up Period

Variable Teriparatide group (%) p-value Control group (%)
Initial 21+0.138 <0.001 22+0.128 -0.282 0.063
1wk 18+0.128 20+0.140 -0.930
2 wk 17+0.118 25+0.141 -1.524
3wk 18+0.129 29+0.156 -2.818
1mo 18+0.133 36+0.177 -4.380
3mo 20+0.135 40+0.158 -5.191
6 mo 20+0.131 41+0.168 -5.635

Values are presented as mean=standard deviation.
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Figure 3. Time to bone union was 1 month in the experimental group
and 3 months in the control group.
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Bone marrow edema

Type 1 3(6.9) 2(4.3) 5(5.4) 0.788 (0.678)
Type 2 17 (37.0) 14 (30.4) 3133.7)
Type 3 26 (56.5) 30 (65.2) 56 (60.9)
Cleft
No 57 (100) 45 (97.8) 102 (99.0) 1.251(0.447)
Yes 0(0) 1.2 1(1.0)
Values are presented as number (%).
Table 6. Change in the Osteocalcin and NTx
Variable Initial 6-month t p-value
Osteocalcin (ng/ml) 17.15+6.685 24.20+12.676 -3.382 0.003**
NTx ("MBCE/mMCr) 49.54+26.223 49.98+31.463 -0.050 0.960

Values are presented as number (%) or mean=standard deviation. **p<0.01. NTx, N-terminal telopeptide.
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